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FOREWORD FROM THE DEPUTY GOVERNOR

The challenges facing the global economy in the future will be felt even
more severe amid the dynamic global economic development. Adaptation is
needed because of the still strong global volatility, uncertainty, complexity,
and ambiguity (VUCA). The recent crisis had deeper and shorter impact, yet
a prolonged recovery compared to crisis in the 1950’s, 1960’s, and 1980’s,
as shown by recent IMF studies. The guiding principle of the policy on the
strength of sustainable macroeconomic structural reforms, strengthening
institutions, as well as the first account system policy framework is needed.
Nevertheless, we have to be mindful this policy may not be going in the
consistent way. Some of the policies can strengthen growth but the others are
more fragile. For example, financial market deepening can support economic
growth but at the same time may also increase vulnerability. Therefore other
important policies such as structural reforms on the institutions, labour and
so on may, at the same time are needed to be implemented to which may also
impact on economic resilience.
In ASEAN, to support suistanable economic growth and maintain its
resilience, we need to build several layers, or multiple layers of safety nets at
the national as well as regional and global levels. The first layer has function
as to make sound economic fundamentals, by implementing appropriate
economic policy, financial structural reforms, adequate FX reserves as well
as prudential management and strong institutional policy. The second layer
as the of defence by enhancing mutual cooperation with other central banks,
regionally, for example through the Chiang Mai Initiative (CMI), and even
more through international economic cooperations among country. As a
central bank, we need to implement and combine various relevant economic
policies called, policy mix to support macroeconomic stability. We have to have
a proper policy mix combining central bank monetary and macroprudential
policy as well as fiscal policy and, at the same time, implement structural
reforms to achieve national welfare.
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The central bank policy mix supports monetary and financial stability
through interest rate policy, exchange rate policy, macroprudential policy
and other policies, fiscal policy and, at the same time, support macroeconomic
stability as well as supporting structural reforms to increase productivity,
reform investment, infrastructure and others. Policy mix is very important as
every policy has their own objective. Thus, we need to have coherent synergy
of the objectives and the right optimal policy instruments. As we understand,
monetary policy as well as fiscal policy can stimulate economic growth in the
short term through the demand side as well as policy on the financial sector.
Meanwhile, to increase economic growth, we still need structural reforms.
Thus, we are able to increase our economic growth but at the same time we
can manage our demand through macroeconomic stabilization policy. This is
the stability and growth nexus through monetary-fiscal policies, immediate
and structural reforms. But in the VUCA world, this is not enough because
globalisation is introducing more cycles - economic, financial, boom and bust.
In the VUCA world, the line of thinking to make proper fiscal, monetary and
structural reforms is not enough. We have to be able to manage the economic
and financial cycles from financial development as well as from the capital
flows. Studies have shown that many crises occur because of excessive
external debt, excessive lending, excessive leverage and so on. In this sense,
macroprudential policy and capital flow management are needed to managed
the cycles of boom and bust. Beyond on that, appropriate macroeconomic
policy should be based on research and proceeding reliable.
This proceeding is a summary of the 11th International Conference of
Monetary Economics and Banking (BMEB) Synergy on the VUCA World:
“Maintaining the Resilience and Momentum of the Economic Growth”. The
results of the seminar are expected to provide added value in the academic
order, and for regulator to implement better strategies and policies when
facing VUCA of the world economy.
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Finally, I would like to express my appreciation to all the team of
Bulletin of Monetary Economics and Banking (BMEB) - Bank Indonesia
Institute which has coordinated all the process of seminar and arrangement
of proceeding. Also, I would like to thanks for the support that has been given
from various participants in the preparation of this proceeding. Hopefully,
this proceeding is beneficial to all participants and enhanced our knowledge
to participate in world economic development.

Jakarta, February 2018

Dr. Perry Warjiyo
Deputy Governor
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Report From Committee

Honourable, Governor of Bank Indonesia, Members of Board of
Governors of Bank Indonesia, Members of Honorary Board of the Bank
Indonesia Institute, Distinguished Speakers and International Conference
Participants, Valued Guests from related ministries and universities from
all over the country, All committee members & parties with whom we have
collaborated to hold this event, Ladies and Gentlemen.
Assalaamu’alaikum Wr. Wb.,
Peace be upon us,
A Very Good Morning and Welcome to Jakarta ‘the capital city of the Republic
of Indonesia’.
First of all, let us extend our praise to Allah, God Almighty, since only
with His permission and blessings can we congregate here this morning
to attend the 11th International Conference on “SYNERGY IN THE VUCA
WORLD: MAINTAINING THE RESILIENCE AND MOMENTUM OF
ECONOMIC GROWTH”, Thursday 24th August 2017, hosted by the Bank
Indonesia Institute.
It is an honour for me to welcome all of you to Bank Indonesia. On
behalf of the organiser, the Bank Indonesia Institute, I would like to express
my most sincere gratitude for your attendance at this Opening Ceremony as a
gateway to our extensive economic discussions. I would also particularly like
to extend a warm welcome to our distinguished guests from abroad.
On this special occasion, we are especially thankful to the Governor
of Bank Indonesia and other members of Board of Governors, who, despite
their heavy workloads, duties and responsibilities, have guided us with
valuable thoughts to dignify our international conference here today. Many
of the dignitaries sharing their time with us today have had to reshuffle
previous commitments in their routine and professional duties to find time
to support and appreciate the International Bulletin of Monetary Economics
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and Banking (BMEB). Indeed, our dignitaries are represented by 24 selected
participants from 110 applicants, the selection process of which consisted of
choosing both the best five papers and the best five posters through tight
criterias such as clarity, significance, relevance with the theme, theoretical
background, relationship to literature, research design and data, analysis, and
critical values. The applicants were selected from among 8 different countries
including Spain, Italy, Turkey, United States, Kazakhstan, Kyrgiztan, United
Kingdom and, of course, Indonesia.
Distinguished guests, fellow participants,
Before I touch upon the specific topics we will be discussing today, let
me add a few remarks to this special international conference organised by
the Bank Indonesia Institute. This 11th conference has been organised, not
only to continue and consolidate the successes of previous conferences, but
also to commemorate a decade of publication of our journal: the Bulletin of
Monetary Economics and Banking.
In this regard, we also want to acknowledge the many parties who have
collaborated in this endeavour to maintain or even improve the high standards
of this Conference, as demonstrated over the years. It has been a very pleasant
experience to work together with you, to make our idea a reality at this 11th
Conference. To deliver productive discussions concerning VUCA (volatility,
uncertainty, complexity, ambiguity) analysis, we would like to include the
outstanding researchers, academicians, policymakers and practitioners from
several countries in the monetary and macroeconomics fields, along with
banking and finance, as well as international and development economics.
Thank you so much for being here.
At this opportunity, I would like to recognise and thank our key speakers
of the plenary session, which will be taking place right after the welcoming
ceremony. During the session, we will be hearing from four prominent
speakers, including Prof. Ari Kuncoro, Dean of the Faculty of Economics and
Business, University of Indonesia; Dr. Perry Warjiyo as Deputy Governor of
Bank Indonesia; Prof. Dr. Hal Hill, from the Australian National University;
and Dr. Andrew Sheng, from distinguished Asia Global Institute, University
of Hong Kong. This plenary session will be chaired by Dr. Toni Prasetiantono.
Prof. Ari Kuncoro, Dean of the Faculty of Economics and Business, University
of Indonesia; Dr. Perry Warjiyo as Deputy Governor of Bank Indonesia;
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Prof. Dr. Hal Hill, from the Australian National University; and Dr. Andrew
Sheng, from distinguished Asia Global Institute, University of Hong Kong.
This plenary session will be chaired by Dr. Toni Prasetiantono.
The great British statesman Winston Churchill (1874-1965) used to say:
“I am always ready to learn, although I do not always like being taught”. I invite
you to teach us what you know as the fruits of your research and the many
hours spent toiling in your laboratories trying to elucidate the mysteries of
the global economy and the causes of financial crisis. Let us bring back the old
spirit of the economic Congresses, when a Congress was the confrontation of
knowledge and the encounter of wisdom rather than a political meeting or a
parallel funding strategy for managerial purposes.
After all, as the great American physician, Charles H. Mayo (1865-1939)
said a long time ago, “The safest thing for an economy is to be in the hands of a man
engaged in teaching economics. In order to be a teacher of the economy, the economist
must always be a student”. This encapsulates the spirit of a good researcher: to
be a permanent student of science; because in science the absolute truths of
today are always relative truths of tomorrow.
Distinguished guests, fellow participants,
Given the current VUCA circumstances, increasingly complex economic
challenges are becoming onerous issues of great import that require highly
qualified human resources equipped with both mastery of economic substance
and prime leadership skills to cope with the nascent economic challenges.
Indeed, the Bank Indonesia Institute was established to overcome such
challenges by means of capacity enhancement programs in terms of learning
and research. The Bank Indonesia Institute dispenses quality and inclusive
learning programs to enhance expertise amongst Bank Indonesia’s employees
with regards to central banking, management and leadership skills.
In addition, several programs have been designed to allow external
stakeholders to fuse with Bank Indonesia, leading to shared opportunities.
These programs are often carried out in terms of international flagship
programs, partnering with leading agencies and institutions, either by central
banks, such the Bank of England’s Centre for Central Banking Studies, the
Bundesbank’s Technical Central Bank Cooperation or the Banque de France’s
International Banking and Finance Institute, which are advanced in terms of
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research and training, or with human resources development institutions such
as Toronto Centre (which is a global leadership training centre for financial
supervision), the BIS’ Financial Stability Institute and the IMF Institute (for
Capacity Development).
Concerning the research, the Bank Indonesia Institute’s agenda is to refine
leading research, by directing frontier research, not only on macroeconomic
and financial sector issues, but also international and development economics,
including economic leadership. We also support capacity building programs
by providing academic research based materials and to assist wider research
communities in the country.
The research shall be conducted inclusively by experienced researchers
and scholars, such as Bank Indonesia Institute’s researchers, faculty members
and honorary board members, prominent research scholars (fellowships and
visits), research grant beneficiaries and Bank Indonesia’s Ph.D. students.
It is also a pleasure from me to inform you that the Bank Indonesia
Institute has been regularly managing a journal website, known as Journal
Bank Indonesia (www.journalbankIndonesia.org). This journal website
serves as a vehicle for Bank Indonesia’s online journals, namely “Bulletin
of Monetary Economics and Banking” (BMEB), and “Journal of Islamic
Monetary Economics and Finance (JIMF)”.
Distinguished guests, fellow participants,
Before I conclude my remarks, let me note that, given the current
circumstances, and particularly with regard to the post global financial crisis
challenges and VUCA environment, this conference is structured around a
number of presentations (consisting of six parallel sessions), each of which
deals with a number of issues from different perspectives. Allow me once
again to emphasise that the key objective of this conference is to share and
discuss some of the emerging issues of a VUCA environment, concerning the
global economic developments, economic policy strategies and some related
quantitative techniques that are applied when analysing VUCA elements. I
sincerely hope this conference yields the best results for all of us.
On behalf of Bank Indonesia, (again) I would like to express my sincere
thanks and appreciation to the distinguished speakers, all participants and
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my colleagues in the organising committee for their great efforts in delivering
a successful event.
Finally, I would like to say: “Enjoy a fruitful conference and I expect an
interesting and beneficial day. Have a pleasant stay in Jakarta!”
Without further ado, allow me to respectfully invite the Governor of
Bank Indonesia to deliver a keynote speech and officially open this conference.
Thank you very much.
Jakarta, February 2018
Dr. Solikin M. Juhro
Head of Bank Indonesia Institute
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Message From Editors

It has been eight years after the global financial crisis of 2008/09 (GFC).
The growth in many countries has continuously weaker than its long-run
averages, as economies strive to recover from the crisis damage. In the last
three years the global economy only grew averagely around 2.5 percent;
comparably weaker than 3.3 percent during 1994–1997. The tendency that
global economy has been entering a new phase of ‘new normal’ with a lower
growth seems inevitable. Latest outlook project the world to grow slightly to
2.7 percent in 2017 from a sluggish rate of 2.3 percent last year (World Bank).
Advanced-economy growth is expected to recover moderately to 1.8 percent
in 2017, while the emerging and the developing economies are projected
to accelerate to 4.2 percent in 2017 from 3.4 percent in 2016. From another
perspective, this outlook underlines not only the weaker external demand
and investment activities in the post GFC, but also the potential risk of the
heightened global financial market dynamic; those factors which induce more
volatility, uncertainty, complexity, and ambiguity in the global economy. The
latter introduce the growing acronym of VUCA.
Under VUCA, there are several current inter-related mega-trends
that contribute to considerable uncertainty in policy formulation, if not
implementation. Among others are: geopolitics, unconventional policy/
regulation, climate change, and technology. It would be true to say that the
mainstream macro-economic theory, on which orthodox economic policies are
formulated, have completely ignored many of these mega-trends or at least
have assumed that these remain stable. Brexit is one demonstration that we
are living in a turning point or transition to a new order that is uncertain and
unpredictable as well. The US also take lots of attention now days, as Trump’s
administration is sowing seeds of uncertainty by threatening protectionist
trade policies and raising the specter of a currency war, by blaming other
countries of taking unfair advantage of their exchange rate.
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It can be predicted that the VUCA will be amplified by mounting
protectionist tendencies, weaker potential growth, and financial
vulnerabilities in many region, particularly in some emerging market
economies. In this challenging environment, both cyclical and structural
policies have critical roles to play. In advanced economies, low or even
negative real equilibrium interest rates handcuff monetary policy and may
warrant more supportive fiscal policies. Emerging and developing economies
should find an appropriate balance between the fiscal adjustment and the
other policy measures to enhance resilience. There are no fixed formulae for
fighting any sudden shifts in the environment, but there are sound processes
which can be put in place. From the central bank policy perspectives, just
having an effective central bank is not enough. Within complex environment
of systemic shocks, the objective is managing price, monetary and financial
stability; whilst strengthening the conditions for development. These all
require professionalism and the sense of flexibility.
Eventually, it is unarguably that all countries tend to look more inward
to their national interest. For the long journey of the world development, we
witness only few countries succeeded to build and to catch up with developed
economies; they are Japan in 50’s, South Korea in 60’s and China in late 80’s. At
this point, the theory of development is in question, including the role of the
financial sector and the resource based management within the government
policy, central bank policy, and the mix of the two. Other useful policy
initiatives include increasing investment in human capital and infrastructure;
promoting trade; and fostering an environment that maximizes the benefits
of foreign direct investment and technological transfer. The question is are
these enough?
Domestic and external changes demand a more proactive central
bank to achieve the national development goals. To that end, the policy and
institutional strategies require strengthening through the support recent
research. The 11th International Conference Bulletin of Monetary Economics
and Banking (BMEB) is intended to provide fresh insights and encourage
fruitful discussion to resolve economics as well as national issues and to
respond to the challenges face by national economy.
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The Bulletin of Monetary Economic and Banking raises these concerns
on its 11th International conference on SYNERGY ON THE VUCA WORLD:
“MAINTAINING THE RESILIENCE AND THE MOMENTUM OF
ECONOMIC GROWTH”. The conference calls the attention of practitioner,
academician, researcher and policy maker, to discuss and to share the ideas
for a better and a more equalized economy
This proceeding made from a collection quarterly accredited journal
published by Bank Indonesia. This year, the theme for the conference
“Synergy on the VUCA World: Maintaining the Resilience and the
Momentum of Economic Growth”. Through the conference, we will have
ample opportunity to discuss, learn, and analyze about the ongoing progress
of how maintaining the economic growth. Through this BEMP conference,
national and international researchers can exchange ideas on their research
results primarily to discuss instability, uncertainty, complexity and ambiguity
in the global economy. The exchange of knowledge and experience among
authorities, researchers and academics is expected to generate valuable inputs
for future policy formulation. It is expected that participants of the conference
will be able to view the consequences of this domestic and global growth, both
its opportunities and challenges and produce a plausible recommendations.
In addition to them, the chairperson has played invaluable role in directing
and providing us resounding success of each seminary sesssion.
This book presents several sessions in the conference. The first session
was filled with the presentation of four speaker, the second session presented
the parallel session of international seminar which was divided into six
groups. The third session of the delivery of special lecture from visiting
professor.
Special thanks should be directed to the cheerful and hardworking
committee who have prepared the technical and the manuscript of the
workshop. We expect proceeding book will contribute and provide our
views and experiences, and also to enhance our collective understanding
in monetary economies and banking. It is a pleasure to inform you that
Bank Indonesia has a journal website called journal Bank Indonesia (www.
journalbankIndonesia.org). This journal website serves as a vehicle for Bank
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Indonesia’s online journal, namely “Buletin of Monetary Economics and
Banking” (BMEB), and “Journal of Islamic Monetary Economics and Finance
(JIMF)”.
Jakarta, February 2018
Dr. Solikin M. Juhro
Head of Bank Indonesia Institute

Dr. Ferry Syarifuddin
Managing Editor BMEB / Deputy Director
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Central Bank Policy Strategy
on the VUCA World
H.E. Agus D.W. Martowardojo
Governor of Bank Indonesia
Distinguished Guests,
•

Former Governors of Bank Indonesia

•

Honorary Board of Bank Indonesia Institute, Prof. Dr. Hal Hill and Dr.
Andrew Sheng,

•

Members of Board of Governors of Bank Indonesia,

Distinguished Speakers & Participants,
Ladies and Gentlemen,
Good morning and warm welcome to Bank Indonesia.
It is a great pleasure for me today, to address and welcome you to the 11th
International Conference of the Bulletin of Monetary Economics and Banking.
I am indeed delighted to see distinguished speakers and guests attending
this conference. The conference is intended to promote the discussion of
research on empirical and theoretical issues in macro and financial economics
under volatile, uncertain, complex, and ambiguous (VUCA) state of the
global economy. Since issues on VUCA are very much varies, this morning
conference will focus on the relevance for macro-financial economic policy
mix to maintain the resilience and momentum of economic growth.
Ladies and gentlemen,
It has been eight years since the global financial crisis (GFC) hit world
economy in 2008/2009. We have been witnessing the transformation of
subprime mortgage crisis in the US to global financial crisis that severely
affects the performance of the US and the European Union economies, and
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contributes to the economic slowdown in some major emerging economies,
including China.
Nevertheless, global efforts to confront the crisis and economic
restructuring in major economies have progressively carved the path to
global economic recovery. According to the latest IMF’s outlook, global
output is projected to grow by 3.5 percent in 2017 and 3.6 percent in 2018,
a more rapid growth than that 3.2 percent in 2016, which indicates a firmer
global economic recovery.
Despite the policymakers have been striving to fully recover from the
crisis, global economic growth remains lower than the average growth of 4.8
percent in 2004-2007, a period prior to the instance of GFC. In our view, this
confirms that the global economy has been entering a phase of new normal.
The moderate growth outlook imply not only a weakened external
demand and investment activities post GFC, but also an increased risk of
experiencing adverse developments in global financial markets. Those factors
induce more volatility, uncertainty, complexity, and ambiguity in the global
economy, known as an acronym called VUCA.
Under VUCA, there are several current interrelated mega-trends that
increase financial vulnerabilities, weaken the potential growth, and contribute
to considerable policy uncertainty. Among others are: geopolitical tensions
and shifts, climate change, disruptive innovation, and rising protectionism.
The mainstream macro-economic theory, that underlie established
economic policy framework, have ignored many of these mega-trends or
assumed that they remain unchanged. As a result, policymakers around the
world have been facing many challenges in attaining economic goals and
maintaining financial stability.
Ladies and gentlemen,
As an open economy, Indonesia is not insulated from the unfavorable
effect of VUCA in the global economy. Moderation in global economic
growth, low commodity prices, and adverse developments in global financial
markets has affected Indonesian economy to some extent.

4

Central Bank Policy Strategy on the VUCA World

Besides, the Indonesia’s economy has witnessed several changes to
the economic agents’ behavior and markets structure. The changes include
penetration of digitalized economy, declined share of manufacturing sector,
more flexible fuel prices, and wider coverage of social security system to
name but a few.
Nevertheless, amidst these unfavorable global economic environments,
Indonesia’s economic policy authorities have managed to maintain
macroeconomic and financial stability. The GDP grew by 5.01 percent in the
second quarter of 2017, indicating continued recovery process albeit slower
than expected.
External stability has been well-managed with balance of payments
recorded surplus in the past five quarters with a healthy current account
deficit of less than 3 percent of GDP. International reserves in July 2017
also reached a new record of USD127.76 billion since August 2011, and its
sufficiency has been increased since the fourth quarter of 2013 to 8.7 months
of imports and official debt repayment.
The rupiah remained relatively stable and tracked an appreciatory
trend while low headline inflation has been observed so far this year, thus
supporting attainment of the 2017 inflation target at 4±1 percent. The banking
industry remains resilience and financial markets stay stable, underpinning
solid financial system stability.
Synergy and consistency among the government, Bank Indonesia,
and other financial sector authorities’ policies in safeguarding Indonesian
economy have proved to increase the confidence of foreign investors and
rating agencies on Indonesian economic fundamentals.
As a result, leading rating agencies such as Fitch Ratings and Moody’s
Investment Services have been granting investment grade rating to Indonesia
since 2011 and 2012, respectively. In addition, Standard and Poor’s has also
updated their assessment on Indonesian economy by awarding investment
grade rating since May 19th, 2017.
Going forward, macro and financial economic policies in Indonesia
will confront intense challenges in keeping the resilience and momentum
of economic growth. Amidst still-limited external demand, a low and
stable inflation may help stimulate household consumption demand and
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provide low-cost environment for production and investment. Therefore,
the government and Bank Indonesia will strengthen their concerted and
coordinated effort to combat sources of inflationary pressures from the
supply side.
A lower and stable inflation may also provide room for a lower policy
rate, which in turn may lead to a less expensive cost of capital for business.
Consistent with this view, BI Board of Governors in its last meeting on 21st 22nd August 2017 lowered the BI 7-day Reverse Repo Rate by 25 basis points
(bps) from 4.75 percent to 4.50 percent, while also lowering the Deposit and
Lending Facility rates 25 bps to 3.75 percent and 5.25 percent respectively.
Bank Indonesia will also continue to maintain monetary and financial
stability condition and deepen domestic financial markets in order to promote
a more liquid and competitive markets, thus supporting a less expensive
financial intermediation.
Other source of stimulus to growth is government expenditure, both
through infrastructure investment and targeted non-energy subsidy. The
infrastructure investment is expected to crowd-in private investment, such
as in the manufacturing and services sectors that will diversify the economy
and move up the production value chain.
This requires the government to continuously improve the budget
quality and absorption, by hastening and optimizing the infrastructure
investment and non-energy subsidy expenditures. This efforts need to be
supported by revenue reform in order to optimize tax ratio and ensure public
debt sustainability.
Ladies and gentlemen,
Formulation of a proper and timely response of macro-financial
economic policy mix needs to be supported by pertinent research, including
frontier research that connects with policy. As a type of research that take place
at the boundaries of established knowledge, paradigms, approaches, and
ways of thinking, frontier research is expected to explore some challenging
issues that might have inhibited policy effectiveness.
Frontier research may be able to come up with possible answers to
some puzzles in economics. For that purpose, the research may need to relax
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some conventional assumptions used in the mainstream research approaches
by taking into account the VUCA state of the economy as well as the changed
markets structure and behavior of market participants.
Research findings resulted from frontier research may help
policymakers to understand better the fundamental changes in global and
domestic household and corporate behavior and their effect on the state of
the economy, as well as to conduct a more appropriate policy response to
such changes.
Subsequently, frontier research may be needed to help us understand
better the interaction between and transmission mechanisms of fiscal,
monetary and macroprudential policies under such changing structure and
behavior.
An example of strategic frontier research area is the impact of
technological progress, such as the one driven by advancement in data
generation process and information technology, on economic agents’ behavior.
Rapid technological advancement might have implication on monetary
policy, as addressed by Yves Mersch, Member of the Executive Board of the
ECB, in a Monetary Policy Conference earlier this year.
As technological advances in data and information might have impacted
price-setting behavior, the inflationary process and the way that inflation
reacts to domestic and global shocks may change as well. Changes in the
rate of technological progress could also result in a new equilibrium rate of
return on investment, hence leading to a new equilibrium of real interest
rate. Consequently, these changes may affect the level of policy rate that the
central bank should set.
Ladies and gentlemen,
The complex economic challenges as mentioned above require highquality human resources who master the substance of economic issues and
have prime leadership. Bank Indonesia Institute has been established to
answer the above mention challenges through organizing capacity building
programs, strengthening research capacity, and facilitating the publication
of outstanding frontier and policy research in the Bulletin of Monetary
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Economics and Banking (BMEB) and Journal of Islamic Monetary Economics
and Finance (JIMF).
While the preparation to promote the BEMB to be one of the toprank international journals is in progress by accommodating more foreign
members of editorial board, more internationally diversified contributors,
and increased citations to the journal, Bank Indonesia is also keen to engage
in facilitating international conference as a strategic step in laying the
foundation to build competitive research activities and publications.
Therefore, on behalf of Bank Indonesia, I would like to thank to
researchers from nine countries; i.e. Spain, Italy, Turkey, The United states of
America, Kazakhstan, Kyrgyzstan, the United Kingdom, and Indonesia, who
have participated in a rigorous selection to be able to present their papers.
Our appreciations are also presented to the poster presentation participants,
who make this conference more appealing and rich in scientific treasures.
In this juncture, let me also express my sincere thanks and appreciation
to distinguished speakers, all participants and organizing committee, for
their great efforts in delivering a successful event. I hope that we will have a
productive conference with fruitful exchanges of views between researchers,
analysts, and policymakers. Without further ado, allow me to declare this
special event officially open.
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Maintaining Resilience and Momentum
of Growth in The VUCA World
Dr. Perry Warjiyo
Deputy Governor of Bank Indonesia

Thank you, Mr Tony, glad to be here at this excellent conference in front
of the distinguished speakers. Indeed, we are living in a very difficult, volatile,
uncertain, complex and often ambiguous time. What do we have to do about
it? We need to maintain resilience but at the same time support growth. It
is very difficult, very challenging. In daily life, we are always being taught
three things that we have to do. First, of course, make your body healthy.
The biggest challenge is to stay healthy. Fundamental economics to be right,
some policies to be right but it is not enough. Second, we have to have a
blanket in case there is unfortunate weather, we have to have a blanket to
cover ourselves. We have to build resilience on the buffer. Third, make a lot of
friends. In case you need it, call a friend to help us. Three things that we have
to do. We have to think in this VUCA way. I want to talk about how we need
to do this conceptually and how we implement it in Indonesia.
This is the situation. The recent crisis had a much deeper and shorter
impact, yet a prolonged recovery compared to crises in the 1950’s, 1960’s
and 1980’s, as shown by recent IMF studies. This is actually what the left
graph shows. What do we need to do? I was talking about the guiding
principle of the policy on the strength of sustainable macroeconomic
structural reforms, strengthening institutions, as well as the first account
system policy framework. Nevertheless, we have to be mindful this policy
may not be going in the consistent way. We have a policy mix. Some of the
policies can strengthen growth but some of them are more fragile. Financial
market deepening can support growth but at the same time may increase
vulnerability but structural reforms on the institutions, labour and so on may,
at the same time, support growth and also increase resilience.
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In ASEAN, to sustain growth and maintain resilience we need to build
layers, multiple layers of safety nets at the national as well as regional and
global levels. The first line of defence, of course, is to make your economic
fundamentals sound, including sound economic policy, macroeconomic
policy, financial structural reforms, adequate FX reserves as well as prudential
management and strong institutional policy. First line of defence – you have
to be strong, be prepared.
The second line of defence is to make a lot of friends. Have bilateral
cooperation with other central banks, regionally, through the Chiang Mai
Initiative (CMI), as well as globally. This is the main line of thinking that we
have to formulate nationally to be able to maintain resilience and support a
multi-layer safety net.
Nationally, we need a policy mix. We have to have a proper policy mix
of central bank monetary and macroprudential policy as well as fiscal policy
and, at the same time, implement structural reforms. The central bank policy
mix supports monetary and financial stability through interest rate policy,
exchange rate policy, macroprudential policy and other policies, fiscal policy
and, at the same time, support macroeconomic stability as well as supporting
structural reforms to increase productivity, reform investment, infrastructure
and others.
This is why it is very important to have an optimal policy mix. As I
said, every policy has an objective. We need to have coherent synergy of
the objective and the right optimal policy instruments. As we understand,
monetary policy as well as fiscal policy can stimulate economic growth in
the short term through the demand side as well as policy on the financial
sector. To increase potential growth, however, we need structural reforms
- investment, infrastructure, products and labour. At the same time, we can
increase our economic growth but at the same time we can manage our
demand through macroeconomic policy. This is the stability and growth
nexus through monetary-fiscal policies, immediate and structural reforms.
But in the VUCA world, this is not enough because globalisation is introducing
more cycles - economic, financial, boom and bust. In the VUCA world, the
line of thinking to make proper fiscal, monetary and structural reforms is not
enough. We have to be able to manage the economic and financial cycles from
financial development as well as from the capital flows. Studies have shown
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that many crises occur because of excessive external debt, excessive lending,
excessive leverage and so on. This is the issue of macroprudential policy
and capital flow management needed to manage the cycles –countercyclical
policy is very important for the boom and bust cycle. As I said, this is fiscal
and monetary policy as well as structural reforms being complemented with
macroprudential policy and capital flow management.
What kind of a buffer is needed against any external shock? Whether we
are talking about an excessive current account deficit, capital flight or others.
Of course, we have been taught that exchange rate flexibility is important
but in the VUCA world it is not enough. We need to build adequate foreign
exchange reserves. Theoretically, more flexible exchange rates require smaller
FX reserves. In the VUCA world, fear of floating is real, not theoretical. Even
if we maintain exchange rate flexibility, we still need to buffer adequate
foreign exchange reserves. This is important and, at the same time, also be
mindful of the volatile capital flows. Theoretically, greater exchange rate
flexibility, open current account is the mantra of the concept and in the real
VUCA world it is not like this. Exchange rate flexibility, adequate foreign
exchange reserves and foreign capital flow management, including tax on
capital flows, a holding period, prudential external debt and others. This is
the buffer that we need to build.
We have to have a lot of friends to be called upon when needed.
Through the Bilateral Swap Arrangement among central banks, through the
Chiang Mai regional financial arrangement, like the Chiang Mai Initiative,
and at the same time, if needed, we call big brother. Maybe in normal times
we do not like it but in the bad times, if needed, then call big brother, which
is the stigma involved in calling the IMF but we need to be strong, have a
lot of blankets and have a lot of friends. This is the concept we implement in
Indonesia, especially after the Fed’s Taper Tantrum.
After the Fed’s Taper Tantrum, we made a lot of macroeconomic
adjustments, along with fiscal tightening, monetary tightening,
macroprudential tightening and introducing a lot of prudential regulations
and the result was that we quickly recovered our economic stability in 2013–
2014. Of course, economic growth was slowing but when we maintained our
stability in 2014 and 2015 we relaxed the regulations. After restoring stability,
we introduce our steam rollers on the fiscal side, thanks to the Government’s
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subsidy reforms, accommodative monetary policy, macroprudential policy,
exchange rate flexibility, financial market deepening as well as structural
reforms.
Recovery is underway even though it is a bit sluggish but we have
already recovered since 2015. Governor Agus has already given us an
assessment of the recent developments. As I recall, for example, we expect
economic growth this year at 5–5.4%, next year 5.1-5.5%, inflation is very
low, falling from 8.3% to 3.02% last year, now inflation is 3.9% and we expect
about 4% this year and next year below 3.5% within our target. The exchange
rate is quite stable and our external debt is being maintained.
This is the policy mix we coordinate with the government, we coordinate
fiscal policy stimuli, accommodative monetary and macroprudential policy
and structural reforms. From the central bank policy mix we introduced
relaxation, reducing interest rates. Since 2016, and now with the latest cut we
already got 1.75%, to 4.5%. We introduced greater exchange rate flexibility,
financial market deepening and we relaxed our macroprudential loan-tovalue ratio to support bank lending as well as the payment system. With the
stability achieved since 2014 we have enjoyed more room for accommodative
monetary policy to support growth from the central bank along with fiscal
stimuli to complement structural reforms.
I think our external sector is being strengthened. The current account
deficit has declined from 4.2% in the middle of 2013. Now it is very low, this
year we expect our current account deficit to be 1.5-2% of GDP. Next year
about 2-2.5% of GDP. For Indonesia, Prof Hal Hill has shown that as long as
the current account deficit is below 3% of GDP it is ok. We are an emerging
market. It is in our policymaking. Governor Agus already updated us
regarding the position of reserve assets, hitting an all-time high of USD127.8
billion, even though we introduced greater exchange rate flexibility we have
to have an adequate blanket in the form of FX reserves as well as a line-up of
friends that we can call on. We have bilateral swap arrangements with Japan,
South Korea and Australia. We are in the process of renewing the bilateral
swap arrangement with China and so on. We have also reformed the Chiang
Mai Initiative as well IMF’s global financial safety net as necessary. We are
building layers of defence.

14

Maintaining Resilience and Momentum of Growth in the VUCA World

We have also strengthened our risk mitigation of external debt. Indonesia
is one of the few countries that has strengthened risk mitigation of external
debt. For the public, we have a limit of 3% of fiscal deficit, for the banks
there is a ceiling on their external debt but for non-financial corporations we
introduced policy in 2014. We still have an open capital account, meaning that
anybody can borrow abroad, including nonbank corporations but we require
them to employ better risk mitigation. They have to borrow with prudence. In
2014, we therefore introduced a regulation requiring nonbank corporations
to maintain a hedging ratio of 25% of net external debt that is due within
three or six months. They have a liquidity ratio as well as minimum credit
rating of one notch between investment grade. We have introduced sanctions
and expanded law enforcement. We remind violators once, twice and if they
do not comply with our regulations the third time, we will send the CC of
their non-compliance to the creditor. So far, compliance has been quite good,
about 2,500 companies already report to us, and close to 90% are compliant
with our hedging ratio. Better risk mitigation.
Our banking industry is quite resilient, even though lending is very
slow but NPL is manageable and the Capital Adequacy Ratio (CAR) is high.
Our problem now is bank lending is quite low and this is why Governor
Agus is very strict and supporting us to further facilitate financial market
deepening. While bank lending is quite low, nonbank financing in terms of
corporate bonds, medium-term notes (MTN) and Negotiable Certificates of
Deposit (NCD) is rising. There are diverse figures in our economic financing
but we also have strengthened our crisis prevention and resolution protocol.
Last year we issued a new act on financial stability prevention, involving
coordination with the Minister of Finance, Central Bank, OJK, IDIC on how to
create early warning exercises, crisis prevention protocol and crisis resolution
protocol under the Financial Stability Crisis Prevention and Resolution Act.
After the fiscal policy was introduced in line with energy reforms, tax
revenues remained quite low but the Government was already able, with the
subsidy reform, to adjust the expenditure to now being directed into building
infrastructure for future development. There is a lot of progress everywhere
in the country, a lot of progress on the infrastructure, on the roads, airports,
seaports, energy and so on. Last year, for example, about eight or nine airports
were built along with around ten or eleven seaports and so on. There are
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fiscal stimuli from the Government but because of the economic decline of tax
receipts there are problems we are facing but the policies are there.
We have introduced structural reforms to the investment infrastructure
to be more productive going forward. I think we are quite happy. Coordination
between the central bank and government is on course. The monetary,
macroprudential, fiscal as well as structural reforms are being implemented
and we are building resilience through buffers and we also maintain close
cooperation with other central banks so we are quite confident our economic
recovery will continue to progress and become more positive. We expect,
as I said, 5-5.4% growth this year and 5.1-5.5% next year. Starting in 2019,
however, the impact of productivity in infrastructure investment will start to
kick in. We expect, starting in 2019, that our economic growth will accelerate
because of the positive impact of productivity as well as other structural
reforms. In 2019, we expect 5.3-5.7% and moving forward to 6% in the longer
term. Inflation will be coming down to our target of 3% over the medium
term if we maintain a healthy current account deficit.
As I said, we are trying to build stronger economic fundamentals
with structural reforms, we are building a lot of buffers and I think we have
enough friends to call on if something is needed. This is what we are doing
in the VUCA world.
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Indonesia Rising. It is always difficult to predict the future, that is the
theme of Andrew Sheng’s VUCA framework. The best predictor of the future
is often the past. So, I am quite optimistic and I want to look back a little bit
before looking forward.
The second topic is to look at the challenges, especially related to the
VUCA framework, which I think is a very useful and important framework.
The third section is to look at the challenges in addition to the macro story.
I think good macroeconomic management, which Indonesia has definitely
achieved, is a necessary but not always sufficient condition for rapid economic
development, as emphasized by Pak Perry. I think we are on the same page.
Indonesia Rising. I take the title from the book and it was the book
that came out of the annual Indonesia Update Conference held at ANU. The
title for the update theme in 2012 was Indonesia Rising, namely the book
that came out of the conference based on what we know about the statistics,
namely that Indonesia has been one of the fastest growing economies for
more than 50 years since the 1960s. It is not just rapid growth but also a rapid
reduction in poverty, which is in some ways the most important indicator of
socioeconomic development.
That is the reason why, when the World Bank did a major comparative
study looking at rapid development over 100 years, it concluded that from
around 150 countries, only 13 maintained strong growth rates. These are
the countries, including Indonesia, which are in a very special club. Like the
World Bank said in another study: the growth miracle story.
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That is the reason why Indonesia is expected to become the fourth largest
global economy by around 2050. Maybe you can’t read these figures but don’t
worry, you can trust me, I am an economist and we know economists can
always be trusted, right Pak Perry – is that true? Concerning these projections,
the projections might be wrong but they might be right! On these projections,
the world is going to look very different in the next few decades. The big
four are going to be China, which we know of course, India, which we know,
America, which we know, but the fourth one is going to be Indonesia. That is
my story for Indonesia Rising.
Just for the old guys like me, we sometimes look back as well as look
forward, and when I was preparing my talk I was reminded – I went back on
some of the quotes and as we know economic conditions in Indonesia in the
1960’s were not very favourable and I have three quotes, one from Benjamin
Higgins, who some of you know was a famous economist in the 1950’s and
he wrote a book in the 1960’s ‘Economic Development’, that was the title of
the book and he had this memorable phrase “Indonesia is a chronic economic
drop out” and that was an observation in about 1965 and guess what: he
was completely wrong, meaning after Ben Higgins wrote those words, the
Indonesian economy began to take off. Economists are not always right.
I am also reminded when looking back to look forward of an important
story, as I see it, for Indonesia as a late comer on most indicators due to 350
years of colonialism. I look at this statistic in 1960 of the years of schooling.
This is a well-known education database prepared by professors Barrow and
Lee, the Barrow and Lee database, and their estimates were that in 1960, the
average Indonesian aged 25 and above would have 1.1 years of schooling. In
other words, there was a huge backlog in the education sector as well. That
was the first part of my talk. Just to remind us of Indonesia Rising because I
think it is very important to understand going forward we have to look back
as well.
The next part of the story is to look at some of the issues to do with
“VUCA”. This is Professor Andrew Sheng’s field, it is not my field, but I think
it is a very important field so I am trying to think about it. I started with three
quotes, which I find very useful. The first quote is from a very important
book by Lal and Mint. Mint was a famous Burmese economist who recently
passed away, one of the most famous economists from Southeast Asia. He
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and Deepak Lal wrote a book saying, “turning points in economic policy
are invariably associated with macroeconomic crises.” It seems to me, as I
think about Indonesia, one of the reasons why Indonesia has had very good
macroeconomic management, of course because of Bank Indonesia, and that
is partly because of the traumatic experience with the history of hyperinflation
in the 1960’s. That is the point that Lal and Mint are trying to make.
The second quote is probably from the world’s most famous economist
Paul Krugman and I like this quote. Krugman said “Too much debt is
always dangerous. It is dangerous when a government borrows heavily
from foreigners but it is equally dangerous when a government borrows
from its own citizens. It is dangerous too when the private sector borrows
heavily. Consistent with Pak Perry’s point, you have to be very careful of
the way you manage debt, not just in the government sector but also in the
financial sector. A final quote, which is a little bit controversial, is from my
friend Stephen Grenville. Some of you may know he was Deputy Governor
of the Reserve Bank of Australia. We were PhD students together a long time
ago and Stephen says, perhaps a little bit too pessimistic and gloomy here,
Stephen says, “it is remarkable that the structural and institutional factors,
which had created the vulnerabilities in the crisis-affected economies in 1997
were largely unaddressed” and he talks about areas of vulnerability – volatile
capital flows, fragile newly deregulated financial markets and an unanchored
exchange rate. Maybe we will come back to this in the discussion – I would
like to think what Pak Perry thinks about it because maybe Stephen was being
a little bit too gloomy but it is an interesting quote.
When I think about vulnerability indicators. For a long time, I used to
teach a course at the ANU on Southeast Asian economies, and I used to try to
teach the students about the experience of the 1997/98 Asian Financial Crisis,
which of course was the most serious crisis the region has ever experienced,
still I guess, and the takeaway message from this table, which I often like to
refer to, is the conventional vulnerability indicators at that time before the
crisis didn’t predict very well the actual crisis. In fact, if you look at some of
the indicators – short-term debt, euro money rating, international reserves,
the economies, which before the crisis looked vulnerable, were the economies
which by and large weren’t severely affected by the crisis. If you have a look
at the figures for the Philippines and Vietnam, they looked more vulnerable
than did Indonesia, Malaysia and Thailand but in fact the outcome, as we
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know in retrospect, was the opposite. In fact, Vietnam and the Philippines
were relatively unaffected by the crisis, Indonesia, Malaysia and Thailand
were very severely affected. The takeaway message I have from that is the
elusive search for vulnerability indicators and this links to Andrew’s thesis I
guess, which is it is very difficult - this argument about generals in the army
are always fighting the last war not the next war and so I think it is a big
challenge for economists, which is why this conference theme VUCA is very
important and why Andrew’s work is important.
What I think is really remarkable about the Indonesian story after
the Krismon (monetary crisis) – we know Indonesia was the most severely
affected by the Krismon and what is remarkable, I think, is the dramatic fiscal
consolidation after the crisis and of course several people in this room were
important actors, including Pak Agus as Minister of Finance, a remarkable
fiscal consolidation after the crisis. I think probably one of the most remarkable
episodes in fiscal consolidation in modern times, from such a deep crisis to
overcoming the crisis so quickly.
The next interesting story is why Indonesia was so severely affected
during the Asian Financial Crisis but managed the Global Financial Crisis so
effectively. This is another paper which I haven’t got time to discuss but am
actually drawing on some work I did jointly with Dr Chatib Basri, my former
PhD student, who of course we will see this afternoon. Chatib Basri and I
wrote a paper in 2011 and what we were trying to do was to compare the
outcomes quarter-by-quarter of the two crisis episodes 1997/98/99, 2008/09/10
and you can see, as we know, the outcomes are so different on growth rates,
on the exchange rate and on the inflation rate and I think that is the central
story and again we have people in this room who were key policymakers
during that important episode who can tell us in more detail but the takeaway
message was how Indonesia, I think, learned from the bitter lessons of the
1997/98 Financial Crisis.
Here is a summary as we see it of the story. It is a story in which good
management prevailed in the second crisis and Indonesia learned the painful
lessons from the first crisis. There was also a little bit of good luck, as we say
in the paper, but the main story was one of good management. Regarding the
blanket Pak Perry talked about in his speech – the safety net. Just a couple
of things I wanted to say – this is one area where I still worry that emerging
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markets are still quite vulnerable. The first bit of work I want to draw on is
some work I did with a close friend of mine – some of you may know – Jayant
Menon from the Asian Development Bank. We had a paper called ‘Does East
Asia Have a Working Financial Safety Net.’ Originally, in the paper we had
a subtitle called ‘Don’t Hold Your Breath’ meaning we are not really sure
whether we have it or not. The main conclusions from that paper were, these
issues are well known to most people here, a search for a financial safety
net continues as Pak Perry mentioned – the IMF is still a stigma– that is well
known and the most popular approach has been self-insurance. Of course, as
is well known, self-insurance is effective but also costly as you are tying up
money in very low-return US Treasury Bills and other things, so it is costly
and could be risky, especially in this Trump era where you never know what
the US is going to do when it manages bilateral relations, whether it starts
criticising neighbours. As Pak Perry also mentioned, bilateral swaps are a
second preference and they are popular. When Dr Menon and I looked at
the CMI (the enhanced Chiang Mai Initiative), we thought it was promising
but of course the CMIM has never been used. It is still an unknown quantity
and so in the paper we had some suggestions for how the CMIM might
be operationalised to become more effective and some of these issues are
discussed in the presentation.
These issues were addressed recently by, a person many of you will
know, Professor Takatoshi Ito at a lecture at ANU last month, a lecture I run
– the Arndt Lecture in honour of the late professor Heinz Arndt - and the
takeaway from Professor Ito’s lecture was pretty similar to what, I guess,
we were thinking before we heard the lecture. By the way, Professor Ito is
coming to Bank Indonesia, I think in December. I think he might be making
an appointment to see you Pak Agus. What were some of the takeaways from
the lecture from Ito? Some of them are fairly clear but I think it is important to
think about them and restate them. The first is that the International Financial
Institutions, the Bretton Woods Institutions, are now increasingly outdated.
Asian representation is still far too low given the importance of Asia in the
World economy. Second, what did we learn from crises in the last twenty
years? I have talked about some of them already, namely that self-insurance
works although it may be a bit costly. In the US and Europe, Europe arguably
has failed to resolve some elements of the euro crisis, especially the Greek
crisis. Then he talked about the remaining challenges – who should provide
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the liquidity assistance – again Pak Perry talked about this issue - the safety
net issue and what are the mechanisms for Sovereign Debt Default and that
doesn’t affect Indonesia, of course, because Indonesia has a very prudent
macro record but it does affect quite a few other emerging economies and we
know that contagion is an ever-present problem – financial market contagion
is very important. Then Ito talked about regional mechanisms – CMI, ESN,
Asia Infrastructure Investment Bank. Then towards the new international
financial architecture, which I guess it is still work in progress. Maybe Agus,
that is why you are travelling a lot – there are a lot of forums and discussions.
Our final section of the paper is looking forward and this is based
on the premise that good macroeconomics is a necessary condition for
rapid socioeconomic development but you need more. Again, as Pak Perry
mentioned in his presentation, I just wanted to highlight a few quick points.
Some of these points, by the way, I am going to present again at a conference
in Jakarta on 5th September 2017. So just a few quick points to think about:
when we are thinking about the future – we know you need good macro plus.
What is in the plus? The first general point is keeping up with a dynamic
neighbourhood. This is a very special group of countries. These are the
countries the World Bank identified as miracle economies. Indonesia is in
the club and it has had remarkable economic performance. It hasn’t grown
as fast as some of its neighbours – that is not necessarily a criticism because
compared to almost every other country, it has grown a lot faster.
The next slide is making the same point in a different way. The key
point to look at here is why was economic growth in the ASEAN economies
faster before the crisis than after the crisis. You can see the comparisons.
The multiples by which income per capita have risen are actually slowing
down. Growth is slowing down. Looking at Indonesia in the era of the New
Order, growth averaged 7.3%. Since the Krismon, growth has averaged 5.2%.
Something has happened, not only in Indonesia, but also in neighbouring
countries, including Malaysia and Thailand but actually interestingly not the
Philippines. The Philippines is always kind of different for some reason. We
have to try and understand. Growth momentum has slowed. I think it has
partly slowed because when you have a crisis, understandably, you become
very cautious. Back to the Paul Krugman quote about debt. Debt is dangerous
but, of course, debt is also productive if it is well used, debt is productive
debt. I think countries in the region are still trying to work out the trade-off
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between growth and debt, between being a little adventurous and being very
cautious and understandably governments are being cautious more than
adventurous.
The next slide is saying the same thing as before. The tremendous
improvement in all indicators is why Indonesia is such a great success story.
You remember I showed you the figure on years of schooling – in 1960 it was
1.1 years of schooling for adults in Indonesia, now it is 7.3. That just reminds
us of the strong record.
Indonesia has an extremely good record of macroeconomic management
and that is essentially because after the crisis, institutional arrangements were
put in place. The fiscal law of 2003, which Pak Perry mentioned, the 3% fiscal
cap and an independent Bank Indonesia and the supervision of the financial
sector has meant that Indonesia has become really good at crisis avoidance,
which is the most important thing a government should do first of all. The
question is: Is crisis avoidance enough? Well clearly everybody knows it is
not enough – I don’t need to tell the people of Bank Indonesia that but just
some questions. What is in the macro plus to accelerate economic growth?
Here are a few things to think about. Just a reminder, globalisation is
often not popular. The 1% and the 99% - almost every week there is a big
demonstration on anti-globalization. I just want to remind everybody this
is an interesting graph. It is from a very important book written recently by
Professor Milanovic, who was a long time at the World Bank doing studies
of inequality and he has produced this famous elephant curve. It looks a
bit like an elephant, right? He has tried to map income growth per person,
which means you have to combine incomes between countries and incomes
within countries. They have to be combined and you get income growth at
the individual level, globally, for a twenty-year period. What he is trying
to determine is who has benefitted from the world’s fairly rapid economic
growth since 1990, except for the global financial crisis and aftermath, and he
said the middle deciles, the third, fourth, fifth and even sixth income group
have been big beneficiaries – that is the group in the middle, in the red line
and he says what this is – this is the East Asian economic success. China
and other dynamic economies like Indonesia have moved a lot of people
out of poverty and that is why you get this big increase in incomes in the
lower/middle income groups globally. The other group that has benefitted a
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lot is the top 5% or 1%. That is the global inequality story. The people who
have been suffering have been the very poor – often an African story - and
the middle class in the richer economies, namely the OECD economies that
haven’t grown very fast. The message that I am trying to emphasise is for
countries like Indonesia, globalisation has been, by and large, a good thing
because it has enabled these open economies to grow quite fast because of a
reasonably open global economy. That is an important point to emphasise in
the debate about globalisation. There are a lot of benefits from being in the
global economy. The question is should Indonesia be more open? I think I
will ask Professor Ari Kuncoro to answer that question. I think it is a debate
about how much openness do you want to have.
One of the issues, as mentioned by Professor Stiglitz, who is a member
of the Institute Board said, “you have got to make globalisation work”. We
know it is potentially a really good thing but you have got to make it work.
Another famous Columbia University Professor, Judglish Patwari, who
believes very strongly in open economies; even the people like Judglish who
want openness, do say there are limits to openness and one of the limits he
talked about was being especially careful with capital volatility. It is managing
globalisation.
What are the kinds of things we should think about with an open
economy? Well these are obvious things, but just to remind us. You think
about infrastructure. Indonesia, in a sense, is still a late comer but it is catching
up quickly, as I see every time I come from the airport in Jakarta to downtown
Thamrin, I can see Indonesia is catching up on infrastructure. So that is an
issue.
The education issue, which again is crucial. We know that the story
of the East Asian economic success was investing in people – more than
anything else. Investing in people and being open economies and again
Indonesia’s story as I mentioned is one of catching up fairly quickly. Then
it is the institutional governance issues, which are very hard to measure.
Frankly, I am not sure whether I believe these numbers. These are from the
big World Governance Indicator database. It is a perception-based survey
and, therefore, may not be accurate but it is kind of useful to think about
and the numbers sort of make sense. For example, the indicator of voice and
accountability in ASEAN: Indonesia ranks top. Indonesia is now a vibrant
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democracy. Some of the other indicators suggest there are challenges but that
is not surprising.
These are business indicators but they are perception-based indicators
so we have to be careful how we interpret them. We have to make sure,
obviously, that the benefits of globalisation are distributed broadly and that I
guess has been one of the challenges for all countries. Indonesia, historically,
had fairly low inequality but as we know it has been rising fairly fast but
from a lower base. Every time I hear a speech by President Jokowi I hear this
story. We have to worry about inequality issues and ensuring the benefits are
widely distributed.
It is important just to remember that there is no necessary correlation
between globalisation, openness and inequality. Sometimes there is a
perception in much popular opinion that the more open you are, the more
globalised you are and the more unequal you are going to be. There is a big
theoretical discussion on this topic but empirically there is not much support
for it. For example, historically, the Latin American countries were less open
and had more inequality, the East Asian economies were more open and
had less inequality. Even for Indonesia, we don’t see much evidence of any
correlation, any systematic relationship between openness, measured by
trade relative to the size of the economy, and the transient inequality, namely
the Gini ratio. We have to worry about this issue but we don’t want to throw
out the baby with the bath water. We want globalisation but we have got to
manage it.
One of the ways of managing globalisation is to use the Tinbergen
Principle, the assignment principle which we all learn in Economics 101 – one
instrument for one objective - and this is an illustration of that principle with
reference to socio-policy transfers. That is, you can manage the globalisation
along with good social safety nets. One of the famous articles in economics
is by Professor Danny Roderick in which he made the point that more open
economies have to have stronger social safety nets. Why? Because more open
economies are going to be more volatile and, therefore, you need to have
some safety net to protect the people who may be affected by the volatility
of the global economy. That is back again into Andrew’s VUCA framework.
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VUCA - MAINTAINING GROWTH AND
RESILIENCE: OPTIONS FOR CENTRAL BANKS
AMIDST CHANGING LANDSCAPE
Dr. Andrew Sheng
Distinguished Fellow Asia Global Institute, The University of Hong Kong

Thank you, Professor Tony, Governor Agus, Perry, Dean Solikin. I
would like to thank you all for inviting me here today, amidst these very
distinguished professors and speakers on this glorious occasion. I’m afraid my
Indonesian is not as good as Prof Hal, so I have to speak in English. Professor
Hal and Pak Perry have given such wonderful talks so I am not going to talk
as an economist or a central banker. I have to show my ignorance in front of
all of you by talking like a technologist. I want to think in terms of technology
and I particularly would like to say some things which are probably quite
controversial but would be very useful. I would like to say it is so wonderful
to see again my old comrades, Soedradjat and Miranda Goeltom. To see so
many old friends is wonderful.
Since everybody has referred to my concept of using VUCA, I want to
say that this is a very useful framework but I have been thinking about how
we deal with VUCA. After listening to Governor Agus talk and the headline
for Bank Indonesia innovation, I realise the acronym that we must adopt
for dealing with VUCA is IFOSA. I for innovation, F for flexibility -we need
flexibility- O for openness, S for sustainability and A for adaptability. I want
to frame this in this thinking. The problem is because so many things are
changing. Agus in his opening address has already talked about these major
changes so I am going to rush through the first part and then I want to focus
on technology because technology is changing so rapidly and it is disrupting
everything. The last crisis made famous the phrase “Black Swan.” This crisis,
we are dealing with grey elephants or grey rhinos. A black swan is a low
probability event but very high impact. A grey rhino is something you see
not so clearly because it is something that is in front of you but it is charging
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right at you. The one thing that is very scary is the black elephant. This means
that the elephant in the room that we all see but we refuse to talk about. If that
happens it will have a very, very big impact. Now the solution to deal with
grey rhinos is not to be in front of the rhino but be behind it. That is supposed
to be a joke - the rhino is charging in another direction – not at you.
I do want to start by congratulating Bank Indonesia for maintaining
great growth. Everybody here listened to Perry, how growth has slowed to
5%. Remember this, 5% growth is three times faster than what is happening
in Latin America, parts of Africa and the Middle East, three times and double
the speed of the fastest advanced country. We are growing, as Professor Hal
has said, in a good neighbourhood. India is growing at 7+%, so is Cambodia,
Laos, maybe Vietnam, maybe Philippines and China is still going at 6+%. To
maintain the stability is a wonderful achievement.
I first want to talk about VUCA in the global system. I will very quickly
want to rush this through. The transformative trends you have all heard.
There is change in the political system as professor Tony said. We don’t know
how the geopolitics is going to change by the next tweet and when President
Trump presses the red button to ask for coca cola, I worry that he is pressing
the button for a nuclear war but never mind. Then there is the demographics.
Demography is a very big problem. Financialisation is still a big problem
because the Fed is thinking about withdrawing QE. Technology is the area
that I really want to talk about because that is disrupting everything. Climate
change is very important and then governance.
Sorry, I talk very fast, but the issue here that we are dealing with, and
this is the latest talk by BIS General Manager, Jaime Caruana and Kevin Ward,
former Fed Governor. There are four issues about increasingly complex links
between international prices, exchange rates and growth. I think Perry and
Hal already talked about it. How to maintain exchange rate stability with
large capital flows. The inequality is growing, the Milanovic elephant, the
financial structure is changing and then population, debt stress, etc.
We see that debt is not slowing. Debt is still growing at the lowest
interest rate possible, historically low interest rates. Basically, property prices
are still rising. The US is now talking about a revival in property prices and
if you look at the latest flow of funds on the national balance sheet of the
US, the increasing growth of the housing sector is largely due to two things
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- rising stock market prices and rising property prices and all on very low
interest rates. Is it sustainable? That is a key question.
The capital flows now are waiting for the Fed. So far, the Fed has not
been talking about this issue but if they start raising interest rates again
aggressively then the capital will go back to the US. Remember this, every
single crisis in the last thirty years was associated with a strong dollar and
high US interest rates because the currency goes back to the United States. In
the 1980’s, the Latin American Crisis, in the 1990’s the Asian Financial Crisis
and recently even the euro has to do swaps with the US Dollar because the
shortage of the dollar during that crisis.
The main issue I am talking about is technology, that the global supply
chain is changing. In the past, the global supply chain was all about energy,
about resources, about distribution companies, about manufacturing
companies. Today the biggest global companies are Amazon, Facebook,
Google, Alibaba. They are all digital flows, they are not dealing with physical
flows. The issue is that the real economy is changing because the supply
chain is changing very fast.
Now climate change. Since records began, we are now living six of
the hottest years for the past 130 years. The six hottest years of the last 130
were in the last ten years and last year was the sixth highest temperature on
record and people forget the Syrian Civil War started because there were four
years of drought in which the Syrian Government could not cope and then of
course the crisis and the problems today – we have Yemen, Sudan, Mali – all
from water stress – climate change.
Therefore, the inequality Hal has already talked about, the rich are
getting richer and the financial boom has reduced productivity and we have
a serious problem with that. In terms of the demographics, the latest paper
by Professor Charles Goodhart is saying that the demographics will reverse
multi-decade global trends. That is true. The rich countries are ageing very
fast, so that is why external demand is not so strong. At the same time, the
young economies are growing into an age where there is less external demand
and no jobs and that is why we have these fundamental populist problems.
Now let me talk about technology and disruption. This is the area that I
want to thank Bank Indonesia for inviting me to talk about this yesterday and,
unfortunately, there is so much information that I had difficulty digesting it
28

VUCA - Maintaining Growth and Resilience: Options for Central Banks Amidst Changing Landscape

but I spent time not on digital technology but on Bitcoin and when Goldman
Sachs starts saying you should pay attention to Bitcoin you had better pay
attention because Goldman Sachs is supplying the Governors of ECB, Bank
of England, etc. The first point is that disruption is everywhere. Any industry
you can think of is being disrupted by technology. That is point number 1.
Point no 2, automation will reach 50% of all activities; 50% of the old jobs
may be lost in the next twenty years to technology. This is very scary indeed.
Technology is good for the consumer but very difficult for jobs. This is what
we must remember.
If you look at this McKinsey slide, the trade growth is slow, physical
movement is slow – everything is now digitised. Frankly speaking, education
has been disrupted. In the future, instead of a professor standing here
lecturing to you, if you want the best Noble Laureate, even Keynes himself,
you can do a hologram with artificial intelligence with Keynes standing right
here as a hologram and giving the lecture and then the students can ask the
e-Keynes any question and he will answer you because everything is in the
artificial intelligence.
What is the future? Google and Temasek have done a study of the
future of e-commerce in ASEAN and particularly Southeast Asia and there
is no doubt the future is right here. Indonesia is one of the largest users of
Facebook and it has the potential of becoming a big game changer. Indonesia
is the fastest growing internet market in the world and that is a game changer.
You must have confidence in yourself – as I have in Indonesia. All financial
individuals are under stress. This slide was done by Oliver Wyman. I am not
endorsing Oliver Wyman. You will notice I use the slides of all consultants but
every sector of the industry is under disruption because basically technology
cuts out the middleman.
Let me make a very controversial phrase “cyber currency not only
disintermediates banking, it disintermediates the Central Bank”. It is that
serious of a disruption. The key question then you ask yourself is what
business are you in? In the 1980’s, the split of City Bank was about global
banking. Then in the 1990’s, those like City Bank, HSBC started saying
we need to be a global supermarket. Now, nobody wants to be a global
supermarket anymore because Alibaba can do everything and then Alibaba
is no longer actually a platform. It is in the information business. How
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much time do bankers spend on the information business. They have all
the information but they are not analysing it with big data, etc. How do you
make money from digitisation? If I can digitise everything, I can move it very
fast and that is the real threat of the issue. My joke is, to the bankers, not to
the central bank, central bankers are taking away your lunch, regulations are
squeezing your lunch, FinTech is eating your lunch and some of you are still
out at lunch.
Having given you a broad sweep about technology, let’s start thinking
about the real and financial sectors, how to make them resilient. The first
issue, and this comes from the IMF – how do we maintain growth in Asia?
We must remain flexible, we must reduce imbalances and we must sustain
long-term growth with structural reforms. Completely mother’s pie – no
objection to it.
The key FSAP recommendations for Indonesia are much more specific.
You all know about it better than I do so I am not going to comment very
much on it. But we go back to what the crisis of 2007 was all about. It is a
policy feedback on each other and this is Adair Turner’s chart, which shows
that it is not just about a price upswing but about a downswing and we must
remember this. We are on an upswing globally. Even though growth has
slowed we are looking at very high property and stock market prices.
The real elephant in the room is real estate because most assets are
banked on the real estate and if the real estate, which is on average 300%
of GDP, drops by 15%, the wealth loss is 45% of GDP. In the US in 2007, the
stock market was 100% of GDP it dropped 30% - that is another 30% of GDP.
In 2007-2008, the United States suffered a stock loss of 75% of GDP – are you
surprised that the US went into crisis? You really need to look at the balance
sheet in these aspects.
In terms of the global imbalance, the imbalance is no longer in Asia.
The largest current account surplus is going to be Germany and Europe –
reaching up to 8% of GDP. That is why President Trump is complaining, not
about the deutschemark but how Europe is manipulating his currency, which
is nonsense of course but that imbalance is something that we need to think
about. Asia has a fundamental problem. We put too much of our money in
our banking system – not a bad thing but banks are by nature short term.
They suffer from a maturity mismatch. They use short-term money to lend
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to long-term assets and if the long-term assets suffer a shock then we have a
problem with the banking system.
What are the key challenges for central banks under VUCA? The
International Monetary Reforms are going to be slow. We can’t get agreement.
If President Trump has difficulty getting an agreement even within the United
States, can you imagine getting an agreement even in Europe, since the major
parts of Europe, like Britain, want to exit. Central banks must manage the
expectations and this is what Indonesia is doing very well. Bank Indonesia
has managed that expectation. Stability, stability, stability but prepare for
the grey elephants. The technology strategy is going to be critical because
when you change it is no longer about adding more hardware, it is adding
more software. How do you add that? You have a very young population,
you are highly mobile, you are very trainable, you are very adaptive, you are
highly diverse and you are highly open, so you do have excellent conditions
for managing that transition. The issue is no longer about best practices. Up
until 2007, everybody said best practice, best practice. If the Americans are
no longer practicing best practices, why should we? Right, the Americans
are now practicing best fit. You should look at the US Treasury Report on
Regulatory Reform. They no longer talk about best practices. They say what
fits America first and if they talk about what fits America first, let me say
Indonesia first, ASEAN first. We should think about our own – what fits us.
It is not what is best in theory, it is what is best in practice because we are
operating in VUCA – huge uncertainties so we need to be extremely flexible.
To conclude, coping with VUCA is how we have always coped – very
flexible. We need to be very flexible. We are entering a storm and we don’t
know how to deal with it, inflexibly we are going to be road kill. Making the
best decisions with the best information requires central banks to really utilise
big data. Not just conventional data but data from all sources. In this complex
environment of systemic shocks, working with different stakeholders is a
precondition of policy effectiveness. You know, Perry basically said it all.
We are friends with everybody. We need many friends. Without friends,
we cannot go through difficulties and forging closer cooperation is critical.
Let me summarise this and we all know this; central bankers are stewards
and gardeners who look after the garden. The garden must be diverse, the
garden must be healthy and the garden needs continuous support and help
and by doing so, when the big storm comes, the garden will survive.
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ISSUE IN INDONESIAN MANUFACTURING:
IS THERE ANY EVIDENCE OF INDUSTRIAL POLICIES
Prof. Dr. Ari Kuncoro
University of Indonesia

Industrial policy is introduced by governments to guide resource
allocation to specific industries or sectors or activities. Industrial policy, or
more precisely specific industrial policy, refers to non-neutral government
intervention that seeks to alter market signals. The objective is to steer
investment and production activities to industries or sectors that are deemed
more beneficial to an economy in the longer term. Risks are present along
the policy process and as early as the sector identification process. The costs
of mistakes can be disproportionately high in resource-scarce developing
economies. The risk of government failures has been commonly cited by
the opponents to industrial policy, while its proponents argue that it is not
necessarily higher than that of market failures. The industrial policy refers
to horizontal, broad-based policy that is relevant to industrial development,
such as infrastructure, energy, business regulations, and connectivity. While
this type of policy is more universally accepted, it may not be sufficient on its
own to overcome market failures and spur industrial development.
From the 1970s to the early 1980s, Indonesia’s trade and industrial
policy was largely set by the then Ministry of Trade and Industry, which was
often seen as interventionist. Trade taxes were not an important contributor
to the budget, overcast by significant contributions from the oil sector. The
resources provided by the latter allowed the (Government of Indonesia) GOI
to flexibly respond to whatever industrial policy that was being pursued,
using trade taxes and non-tariff measures as policy tools. The choice of sectors
or industries was rarely based on economic feasibility, but rather on those
deemed to be of strategic importance, such as base metals, petrochemicals,
and auto parts.
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The GOI’s pursuit of industrial development objectives was also done
through its state-owned enterprises (SOEs). SOEs have played an important
role in industrial deepening and high technology investment since Soekarno’s
era, partly because of Indonesia’s weak domestic private sector, apart from
few large family-run conglomerates. SOEs contributed a quarter of non-oil
manufacturing value added during 1974–1975; the share would be even
greater if the oil sector was taken into account. The GOI used the revenue from
oil windfall to channel massive amounts of investments through existing or
newly created SOEs, including those in oil refinery, petrochemicals, fertilizers,
and steel. The primary goal was not always to foster competitiveness, but to
meet production targets and create backward linkages. SOEs also often had
to be concerned with non-economic objectives, such as regional development
and price stabilization. Such strategy for industrialization had inefficient and
costly, not just to consumers but also to other downstream users.
Industrial policies were also pursued through restrictive and
discretionary investment procedures. Complex investment approval and
licensing processes were in place, along with the proliferation of regulations
and restrictions. Sectors were either open or close for investment, differentiated
by the status of the firms, whether they are foreign, domestic or small-scale
enterprises. Investment was open and import facilities were made available
only for sectors on the investment priority list. Aspiring investors often had to
devote substantial resources to have their sector of interest added to the list,
after which the sector might be closed to others. This practice gave enormous
discretionary power to the Investment Coordinating Body (Badan Koordinasi
Penanaman Modal or BKPM). Investment decisions were often made based
on what were considered as the ’right’ sectors or industries rather than on
the economic feasibility of the project. Protection was also provided to the
domestic upstream industries through stringent local content requirements
also known as “the deletion programme”.
The government since 1977 has published the Investment Priority
List, with incentives given to foreign investors according to priority scales
of business activities as classified in the list, that is, priority fields, facilities
fields, without facilitiy fields, and closed fields. With regard to areas closed
to foregn investment, it is difficult to distinguish permanent from temporary
restrictions. However, areas related to national defence and public utilities
are considered more permanent areas of restriction investment. Currently,
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Indonesia is in the process of improving its industrial sturcture to render it
more competitive, partly through a lessening of the degree of import controls,
and partly through a more rational protection of domestic industries.
By mid-1980s, labor intensive exports had replaced inefficient SOEled industries as the country’s engine of economic growth. Indonesia also
underwent a period of rapid structural change, as exports diversified from
simple consumer goods and basic resource processing to a wider range of
manufactures with increasing technological sophistication. The country soon
emerged as a significant industrial exporter. In manufacturing, the relative
decline in the share of output from food processing and light industry after
the (Asian Financial Crisis) AFC stands out, in contrast to their strong growth
in the decade from the mid 1980s. Output in heavy and chemical industries
grew slightly faster, though by no means remarkably compared with before
the AFC, and their share of output rose quite steeply.
By 2001 economic recovery was underway. By 2004, per capita income
(and associated social indicators such as poverty incidence) had recovered to
pre-crisis levels. By any reasonable yardstick, Indonesia’s twin transitions,
from economic crisis to growth, and from authoritarian to democratic rule,
were impressive. Part of the explanation for the slower growth was the
complicated post-crisis recovery trajectory in the early 2000’s, as firms and the
financial sector restored balance sheets, and also the short-lived slowdown
during the GFC. However, as the figure also shows, even at its peak, growth
since 2000 has not matched the average for the earlier period. For several
years in this recent period, moreover, Indonesia again enjoyed exceptionally
favourable terms of trade, driven by China’s demand for raw materials. The
data therefore portray a story not of a ‘trap’ but rather one of slowing growth.
In 2007, the GOI introduced Law No. 27 on Long-Term National
Development Plan (Rencana Pembangunan Jangka Panjang Nasional or RPJPN)
for the period 2005–2025. RPJPN placed the industrial sector as the engine
of growth for strengthening the economic structure. This is to be supported
by agriculture activities in its broad term, the mining sector, and effective
services provision. The law also included a commitment to apply industry
and management best practices for robust economic security.
Improving efficiency, modernization, and value addition in the primary
sector, including mining, was highlighted as the main target to promote local
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and international competitiveness, and strengthen the national industrial
base. Reference was also made to the integration of SMEs into the value
chains, stronger forward and backward value chain linkages, more balanced
economic development outside the most populated island of Java, and a
commitment to eliminate monopolistic behavior and other market distortions.
Value chain development through product processing and diversification
(downstream development), structural deepening (upstream development),
and vertical integration (upstream and downstream development) was
expressly mentioned in the RPJPN. The plan also underscored the need to
strengthen horizontal inter-industry relations, including with supporting
and complementary industries, goods and services, and networks of relevant
multinational firms.
In an encouraging development, RPJPN recognizes the institutional and
infrastructural issues requiring urgent attention, including transportation,
communication, energy, and technology. It also highlighted the need for
calibration, testing, standardization, and quality control institution and
infrastructure. This is particularly pertinent as standard compliance capacity
is increasingly becoming a non-negotiable criterion for participating in
(Global Value Chain) GVCs. The desire not to be trapped in low value-added
GVC participation was also reflected in the mention of the need for industrial
education and training facilities.
The development of the manufacturing industry would be focused on
subsectors that meet one or more of the following criteria: create employment,
meet domestic needs (such as food or pharmaceuticals), process domestic
natural resources, including agricultural resources in its broadest sense, and
have export development potential. While minerals can be argued to meet at
least two of the four criteria, it was not among the 106 clusters listed as priority
for the next 5 years under the first Medium-Term National Development Plan
(Rencana Pembangunan Jangka Menengah Nasional or RPJMN).
Implementation of the RPJPN is operationalized through the 5-yearly
RPJMN. The latter serves as a basis for ministries and government agencies
in formulating their strategic and budget allocation plans. To ensure better
central–regional coordination, regional governments are also required to
take RPJMN into account when formulating and adjusting their Regional
Development Plans (Rencana Pembangunan Jangka Menengah Daerah or
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RPJMD). To ensure the timely and effective implementation of the RPJPN, the
RPJMN is further elaborated in the Annual Government Work Plan (Rencana
Kerja Pemerintah or RKP) that will then become the basis for formulating
the Draft Government Budget (Rencana Anggaran Pendapatan dan Belanja
Negara or RAPBN).7 The second RPJMN covers the period 2010–2014.
Development strategy for Medium Term Development Plan (RPJMN)
2015-2019) consist of three development dimension, there are sector
development dimensions (security in food, energy, and power, maritime
and marine development, and tourism and industry development), a human
development dimension (education, health, housing, and national character
development), and a regional equity dimension encompassing actions to
foster greater equity in opportunity and incomes between villages, border
areas, and the country’s western and eastern regions.
The effectiveness of RPJPN and RPJMN would depend on their
implementation. Inconsistencies and lack of coordination across ministries,
between central and local governments, between theory and practice, still
remain an issue. It is nevertheless encouraging to see recognition of some of
the underlying obstacles to industrial development. Some of the obstacles
in the development of the industry are creat employent, meet domestic
need, process domestic natural resources including agricultural, export
development potential. Its success depends on implementation, inconsistency
and lack of coordination among ministers on logistics and infrastructure and
how much business costs.
The evolution of export product features like quality, sophistication,
and so on cannot be observed from annual manufacturing survey. Indirectly,
however, at the firm level, export orientation, productivity decomposition,
and the entry-exit of exporting activities can be used to extract information
on product development. This is tantamount to a signal extracting
problem. Analysis at a more aggregated level, for example at two-digit ISIC
(International Standard Industrial Classification), can only provide a hint of
the direction or signal a change.
One striking feature is the dominance of food. Starting with a modest
share in 1991 (12.1 percent), it reached its peak in 2000 with a commanding
share of 40.9 percent. In 2013, it still retained the largest share with 34,1 percent
of total manufacturing exports. Chemical came in second place in 2013, with
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a 22,1 percent share, down from 37.1 percent, which was the highest share in
2010. Machinery had the third largest share. Although by no means small, its
share has never exceeded 20 percent, a reflection of Indonesia’s if not declining
involvement in international production networks (Ando dan Kimura, 2013).
The large share of food in manufacturing exports also explains the Indonesia
choice of the ‘easy way’ to go to export markets, particularly due to factors
that contribute to the high cost of doing business in Indonesia, such as high
logistic costs and regulatory burden.
Indonesia doing business rank dropped quickly in the ranking within a
short time, from 43rd place in 2007 to 75th place in 2010, due to the significant
decline in the overall score. The score had improved in 2014 but the rank
only partially recovered to 53rd which means other countries doing far better
than Indonesia. This also suggests that there is a fierce competition among
countries in “the middle of the table” to improve competitiveness from their
logistic systems
If a firm is producing under a manufacturing contract for a principal
abroad, it almost certainly has to meet strict criteria on inputs procurement.
Even if a firm happens to be an independentproducer, the availability of
high-quality inputs is necessary to sustain the quality of export products to
compete in the global market. Except for 2013, the association between import
and export orientation is quite strong. Imported inputs go up and down with
the ratio of exports to output. The use of imported inputs is also tied to the
use of new technology embedded in new machinery to stay competitive in
export markets. Any policies that restrict these types of imports is bound to
be counterproductive.
Certainly, the use of imported imported inputs exposes firms to the
risk of exchange rate volatility. While private hedging is advisable in the
short run, in the long run it is perhaps socially optimal for the government
to invite both domestic and (Foreign Direct Investment) FDI firms to invest
in the production of intermediate inputs in Indonesia. As most intermediate
input producers generally are small-medium and mediumsized companies,
the trade regime must not discriminate against firms on the basis of size. At
present, large firms, both of the non-FDI (facility firms or PMDN= Penanam
Modalm Dalam Negeri) and FDI type get priority in terms of starting a business,
other licensing requirements, and custom facilities, to name but a few.

37

Synergy in the VUCA World: Maintaining Economic Growth Resilience and Momentum

Share of exports in manufacturing in 2013 concentrated in food (palm
oil), chemicals and machinery (electronic and transportation equipment).
Textiles and garments stabilized around 14-15% of total manufacturing
exports. Based on Law no. 27 2007. Manufacturing is still considered to be
important for growth and development. Intersectoral relationships important:
agriculture and manufacturing; manufacturing and services. It is no longer
only about upstream manufacturing. Industrial Policy is back on the agenda
after years of absence, but lessons of past experiences are sometimes being
forgotten.
The re-emergence of industrial policy is expected to improve the capacity
of economic absorption through investments in human capital and capacity
building in the private sector. It can be developed through vocational and
higher or university education. In addition, there is a balanced negotiation
with foreign investment firms as well as the refining of non-tariff policy
measures.
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Moderator (Dr. A. Tony Prasetiantono) :
Paul Krugman recently wrote in the New York Times that he is a bit
sceptical regarding the phenomenon of technological advancement and big
data because, according to the research, there is no evidence that technological
advancement, including big data, can accelerate economic growth. There is no
strong correlation between economic growth and technological advancement
because other factors also play their roles, not only technological advancement
but other factors too. Do you have any comments?
Response from Dr. Andrew Sheng
I highly respect professor Krugman, who basically said that the 2007
crisis occurred because the economies sacrificed theoretical elegance for the
truth. I am not trained as well in economics as professor Krugman but the big
problem is that just because you cannot measure that productivity it does not
mean that is does not exist. I think that the economic profession needs to start
measuring productivity in very different ways. My personal productivity has
increased 100 times because today, just sitting in my home with four large
screens, I can access global information. Previously, in order to access any
information, I had to go to the nearest library and very often the library didn’t
even have that information. The productivity of technology is incredible but
we are still measuring productivity in mechanical forms for industry that
thrived in the 20th Century not the 21st. My view is that productivity is
actually there but economists are not measuring it in the right way. GDP is no
longer the right metric to measure productivity because it completely ignores
inequality and environmental considerations.
Mohammed, Sriwijaya University in Palembang
Before I proceed, I would like to express my appreciation to the Bank
Indonesia Institute, specifically to the organising committee for having our
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great and fruitful conference today. I have two questions, first about the
technicalities. Referring to the presentation of Mr Sheng, it seems to me
that we are now in an era of a war of talent, where human resources are
competing with each other. Those who have good human resources will lead
this world and unlike a military war, I think the battlefield of this war now
is at universities, at the laboratories, at research centres etc. My question
goes to Perry Warjiyo – in this regard what role could be played by the Bank
Indonesia Institute to strengthen our soldiers in this kind of war. The second
question goes to Hal Hill. As told earlier, last year we had Brexit. According
to your opinion, Hal Hill, in this situation in Europe after Brexit, what do you
think the future role could be played by Russia in Europe?
Anonymous
I was with Bank Indonesia until 24 years ago. I have two simple
questions for Hal. You are saying that in the years to come, the Indonesian
economy will rank number 4 in the world. My question is, in the year when
the Indonesian economy ranks number 4, what about in terms of GDP per
capita because the number 4 is in terms of economic size right? When you
are saying the Indonesian economy will rank number 4 in years to come,
what country, because I learned from Google, at the moment, the number
1 economy in the world is the US, the second is China, third is Japan and
number 4 is Germany I think. When Indonesia ranks number 4 that means it
replaces another country so can you mention what country it replaces at the
time. Thank you very much.
Dimas, Lecturer, Muhammadiyah University, Jakarta
I have two questions addressed to Perry and Hill. We know Bank
Indonesia has primary goals to maintain low inflation rate and stable
exchange rates. I am impressed with your first statement that in order to
maintain resilience we have to understand our fundamentals. Of course, we
already know how much fundamentals can promote economic resilience in
Indonesia so my question is how much the inflation rate and exchange rate
volatility can ensure the resilience of the Indonesian economy. My second
question, addressed to Professor Hill, in midst of VUCA, the role of an
early warning system in the current uncertain world is very important. You
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mentioned several indicators that can be used as early warning indicators.
According to your experience, what are the most important indicators for
an early warning mechanism so that we can use it as part of our surveillance
tools for initial practicality so we can maintain the resilience of the Indonesian
economy. Thank you very much.
Soedradjat Djiwandono, Former Bank Indonesia Governor, Lecturer at
Nanyang University, Singapore
I don’t have many questions actually but it is a very good occasion for me
to see all my old friends and it is a privilege and I think all the presentations
were very enlightening. I kept learning from each of you. Maybe my notes
and comments are just bits and pieces here and there. To Perry – I think it is
very good to mention a few things. My only note is on the last one when you
talked about making friends. We should also remember not just regional and
global but your own friends domestically – I am sorry - you didn’t touch it.
As we all know, different kinds of institutions have their own independence.
As an observer from outside, I can still see right now that the supervision and
monetary management have to be very close to each other. I think, if I may
say so, I want to be frank, I kept saying, I want to stop being Javanese – sorry
to all our guests. Javanese used to be very meek, very understanding about
everything but sometimes it is not really effective in this VUCA world. I would
like to be a little more frank – from the outside sometimes the friendship or
cooperation of working together as a system is not always seen very perfectly
so I think this is still a little bit of a challenge - how to deal with it to your
other independent institutions in a synergic approach so that the friendships
can be really effective.
And my other good friend, Andrew having a new term right now. Not
making the best practice but the best fit. I myself have been a student of what
I call eclecticism. Every time I kept saying eclecticism – pardon me – what
Perry was talking about sport – I am a minority in Bank Indonesia because I
don’t play golf. My sport is tennis and I kept saying that in tennis you have
to be very nimble, you have to be very flexible, you have to be very watchful
all the time. You make a small step, remaining stable because if you jump,
you will fall down. If you make a small step: forward, backward, left foot and
every way you go you have to be stable all the time. Keep always watching
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your friends. In this respect again, another thing that I learned from Andrew
during the crisis was the sooner the better. If we see any small kind of signal,
you better make a move as fast as possible because if you make a small move
you don’t fall down and if you make a mistake, you can go backward again
and then go forward later. I think this is the kind of thing that I would like to
add to the blanket and the best fit in this new VUCA world. I think it is very
important.
The last thing, that all of you mentioned, from the moderator to the
others, that globalisation is not necessary beneficial and now in terms of the
leadership, we observe President Trump, who is so unpredictable but none
of you have mentioned about the other part – the coming of the new leader –
China. How do we, in this VUCA world, face China? I am not as optimistic as
so many people or gung-ho about welcoming. It is a good thing, sometimes
it is a substitute to the other leaders but have we been really acting in this
kind of guidance that you are saying in terms of facing the new leader that
is China? I think this is the question that I would like to raise to all of you.
Thank you
Anonymous, Faculty of Economics, Jember University, East Java
My question is to all presenters. Based on your opinion, how to
anticipate the global imbalanced and uncertainty? Which kind of rigorous
policies should be managed to maintain our economic growth?
The second question for Perry. The Bank Indonesia BI 7-Day (Reverse)
Repo Rate has been lowered from 4.75% to 4.5%. How optimistic are you,
based on this policy rate, to maintain the resilience and momentum in the
economic growth for the future?
My third question is for Ari Kuncoro. How can the educational
sustainability of the social protection system in Indonesia be ensured, while
making more supportive economic growth when VUCA affects the emerging
markets? Thank you.

42

Question and Answer Session

Response from Dr. Perry Warjiyo
Thank you for the excellent questions. First, I agree, in the VUCA world,
the war of talent is becoming important as Andrew already mentioned.
Not only the war of talent but also IT and digital economics are becoming
the new age. These are things that we have to learn more about in this
environment, then knowledge, innovation and sharing of this knowledge is
very important. This is why Governor Agus and myself established the Bank
Indonesia Institute about two years ago – this is the ambition that we have.
Bank Indonesia has a lot of knowledge, a lot of innovation and we want to
share this, not only to our employees in Bank Indonesia but also with our
government agencies, the central government, local government as well as
academia. This is what we are trying to do.
In terms of lending, as we discussed before, we have already established
about forty-one models ranging from economic, monetary, macroprudential,
payment system, market, economic leadership and so on. Our partnership is
not only central bank employees but also our government agencies, central
and local government as well as working with seventy-one universities to
share our lending models. Second, innovation. I think innovation on the
research, research grants, research fellows, joint research are the new issues
that we want to establish. Third, sharing. Not only do we have partnerships
with global lending institutes, but also domestically, with universities and as
well as with future e-learning, to share with the public.
The role of the Bank Indonesia Institute and with thanks to you guys
for the call for papers and other contributions, and with Professor Hil, Tony
and with the business speakers here, we can get moving forward to be on
for the war of talent. Second, on inflation, I think our target of inflation – 4%
this year, 3.5% next year and 3% starting 2020/21. I think 3% inflation is quite
good for supporting Indonesia’s economic growth but at the same time, also
competitive with our emerging economies. I think this is the medium-term
inflation and we are quite confident we will achieve that. On the exchange
rate, we do not target the level of exchange rate because we adopted exchange
rate flexibility but we want to ensure exchange rate stability. Our support in
terms of stability for growth, I think as we discussed before, central banks
and Bank Indonesia are moving, not only focusing on our mandate but also
we are reaching out with the central government and local government to
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share our research, our thoughts, our advice, our recommendations. In this
issue, we are playing a more leading role. This is also related to the third
question from my mentor, my guru, my father – just for your information I
was Soedradjat Djiwandono’s assistant for 3.5 years and I hope you liked my
advice to you. I enjoyed every debate that we had very much, not only in the
office, not only in the meetings but at the airport and in the hotel, we kept
debating this thing. Our policy mix, in essence, I do not want to say there
is a resemblance to your eclecticism but our policy mix is rule based and
complemented with other policy aspects.
I do not want to blame the academics – we are moving from a system of
equations, then Tinbergen (one instrument, one policy) and then division of
labour in public policymaking. This has also happened in Indonesia and other
parts of the world, where the trend was the central bank focused on price
stability, the Minister of Finance focused on the fiscal and the microprudential
policy was separated from the central bank with the establishment of the FSA
but we forget that the Tinbergen Rule (one instrument, one policy) only works
when we have a system of equations. Coordination, as Governor Djiwandono
mentioned, is very important. Making friends, not only bilateral, regional
and global, but also within the country. This is very easy to say but hard to
implement. Independent instruments can be optimised and the policymaking
expanded to have multiple objectives. I think Bank Indonesia tried to engage,
make friends with our neighbours, Minister of Finance, Financial Services
Authority, Deposit Insurance Corporation (IDIC), the insurance and, thank
goodness, last year we had a new law that mandated coordinated financial
system stability policy. We learned from the 1997/98 crisis and 2008/09 crisis
that policy interdependency needs to be established and then the laws
mandate coordination between the Minister of Finance, Central Bank, FSA,
IDIC to get together to implement the policy within the jurisdiction not only
of the law but acting together to be optimal.
Last but not least, the last question on the interest rate policy, I think you
guys as students of policy transmission mechanism deal with quite a lot, we
have details, we have maps, every transmission of our policies; not only on
interest rates, exchange rate policy, credit policy as well as other expectation
policies. That is why our interest rate policy, which we just reduced two days
ago, is complemented by the relaxation of macroprudential policy that we
will issue soon, how to enlarge the loan to funding ratio also including other
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aspects of bank financing to the corporate sector. Coordination with the FSA
is very important – how to strengthen the policy transmission on credit. So
far, the interest rate policy is working well, exchange rate policy is working
well, and so on. The challenge is how to make the credit channel effective. I
think we are quite confident with the coordination becoming strengthened.
Now, I think the transmission of our policy can be more effective.
Response from Dr. Hal Hill
Just a few points – one by one. War on talent – that is a really important
question. It seems to me, for Indonesia, Indonesia on education has done
very well as I showed in my presentation and my impression is that money
is no longer the problem. That is because you have a 20% budget expenditure
requirement and so the question is how to rearrange structures and incentives
and organisations. One other question is the war of talent implies a global war
and that means the countries with more open labour markets are probably
going to win. We can see examples of that in ASEAN, the very open labour
markets in Singapore and Malaysia for example. That is why they can import
very talented people like Soedradjat Djiwandono. An open labour market is
important. On Brexit and Russia. I don’t know much about Russia but I want
to make a couple of points. One, the implication of Brexit is if you organise
supranational organisations too fast for the community opinion, you might
get a backlash and I guess that is what really has happened in England – with
the Referendum – 52-48% voted to Brexit so the question for governments to
manage regionalism but not go too fast ahead of public opinion.
The implications for Russia? I know nothing about Russia but just a
couple of quick points. First of all, as we know, Russia had a terrible economic
crisis in the transition from being the Soviet Union to Russia and it took them
maybe more than twenty years to recover from that crisis. Comparatively,
Indonesia, after the Asian Financial Crisis was a fairly quick recovery – only
seven years to get back to pre-crisis per capita incomes. My impression of
Russia, knowing nothing about it, is they did learn a lot of lessons from the
crisis and they are quite careful in their macroeconomic management again.
Their fiscal policy is quite careful – they have learned from the crises. One
little question is, remember the BRIC acronym, the R in BRIC was for Russia
well, Indonesia for some strange reason, was not included in BRIC because
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the I was for India not Indonesia. In retrospect, comparing Indonesia with
the BRIC countries, the three relevant comparisons are the resource rich
BRIC countries, namely Brazil, Russia and South Africa, and Indonesia, as
resource rich country, has done better than the resource rich BRIC members.
Therefore, I think that is an important lesson for Indonesia, comparatively, to
be optimistic.
The second question – the countries that Indonesia will overtake.
Currently on PPP, Indonesia is number nine and it is going to overtake,
France, Brazil, Russia, Germany and Japan. You are going to move ahead of
those countries if the projections are right. What is driving it? What is driving
it, of course, is convergence. That is countries converging to the frontier if
they are well-managed economies and the story for Indonesia, as we have
been discussing, is it is being a well-managed economy and so it is going to be
one of the countries which is going to move to converge to the frontier. Even
in 2050, it will have a lower per capita income than America and probably
China, therefore it is a combination of the size of the population – that is the
demographics and the per capita income.
The question about vulnerability indicators. This is really the field of
Perry and Andrew Sheng and I can’t really add much. I guess my impression
and confirmed by the presentations today is that crises typically originate
in the financial sector, whether it is government spending or a private
sector banking crisis or the corporate sector. Of course, Perry and Andrew
emphasised that it is much broader than that but it does raise one question
in my mind and this is a debate Professor Chatib Basri has had and I have
heard several of his interesting presentations –should countries target the
current account deficit? The conventional view is current account deficits
are the interaction of private investment and private savings – it is like the
consenting adults argument, you don’t worry about it because it is private
sector and I guess I am persuaded by Professor Basri that you have to worry
about the current account deficit and that is because it is back to this VUCA
issue – the volatility of international capital markets. The downside is, of
course, by targeting the current account deficit, you are potentially denying
yourself more investment. You could run a larger current account deficit,
importing more foreign savings, that is more investment, but there is a risk. I
guess in this very uncertain, volatile world the trade-off has changed, that is,
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countries are no longer willing to run such large deficits even though it could
be attractive.
Regarding the question on China, which wasn’t addressed to me but if
I may comment just briefly. I don’t know anything about China but it seems
to me that, it has been important looking back because China has been the
principal engine of growth since the Global Financial Crisis and it has been
one of the reasons why countries, like Indonesia and also Australia, have
maintained their growth because China’s huge fiscal stimulus in 2008/09 kept
its economy growing. Countries which are highly complementary to China,
that is resource rich economies, like Indonesia and Australia, have been the
biggest beneficiaries of China’s economic growth. Looking back, I think it has
been a very positive story for Indonesia. Looking forward, I just don’t know
enough to be able to comment, I understand the risks in the shadow financial
sector and the debt and so on is really important. I think there is a broader
geostrategic issue, which is the transfer of the global power status from one
country to another. That is, earlier in the early 20th Century it was the transfer
from Britain to America as the preeminent global power. Now it is the transfer
from America to China and we know historically that process isn’t always an
easy one to manage, especially in the current environment when you have
got the current US administration in its orientation and because China for
all its strengths is still not a particularly open country in terms of institutions
and politics. Therefore, the world is going to be run by a country which has a
fantastic economic record but the outside world doesn’t fully understand its
somewhat opaque institutions. Big challenge I guess, big question.
A final question about the global imbalance. I think Indonesia is not
directly affected because it has not been running these big imbalances like
other countries. Indonesia is ok. Often the global imbalance issue is a political
one. The US administrations in the 1980’s used to engage in Japan bashing
and in the past decade it has been China bashing – so there is a big political
element. I think in some cases we have to worry about global imbalances if
they have domestic origins which could be rectified by domestic economic
policy. I guess the most discussed country at the moment, which was
mentioned in one of the earlier presentations is Germany. In Germany, there
are two immediate issues: (i) Germany is in a common currency arrangement.
If you went back to the deutschemark and lira and so on, you would have the
deutschemark appreciating and the lira depreciating. That cannot happen
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with a common currency and, therefore, Germany hasn’t got the monetary
policy exchange rate freedom it might have had if it had its own monetary
policy and the deutschemark appreciated. My guess is that the German
Government probably has to spend more because there has to be some way
out of alleviating a potentially very large surplus and I think that fits with
German domestic political opinion because quite a lot of its infrastructure
is actually a little bit run down so you could actually do a win:win where
Germany, if it is willing to reflate, it could spend more and that might alleviate
some of the pressure.
Response from Dr. Andrew Sheng
I am going to answer the various questions by telling a story. The issue
about talent war is that there is another war ongoing, which Soedradjat
Djiwandono raised. We are in a world of big elephants fighting each other
because there is no longer one big elephant; number two, three and four are
now challenging. For Indonesia, if you want to become number four, you have
to do a talent war. If you don’t promote your talent, you cannot compete. It is
a very simple issue. That simple issue can be told in a very simple story and I
just want to share this with you. It is a true story. There was a big fight when
Jack Marr made the outrageous statement that we don’t need economists
anymore because economists are looking at historical data. Alibaba looks at
big data, future data. The oldest, the wisest, the best economist in China is
somebody called Professor Woo Jin Yen, who I highly respect, and he replied,
“yes Mr Jack Marr, will big data solve a policy choice?” When I reflected on
the story, I said they are both right but they are both wrong. Professor Woo
was absolutely right because he thinks like an economist, he has a perfect
world in which you have perfect knowledge and you have a perfect choice
but you are now in uncertainty but you have policy options. Jack Marr’s
attitude is, if I am fast enough, I am big enough, I change the game. I am
in a dynamic world. I change the game. You talk about a perfect world, I
change the game. Your world different from my world. You get it. What
does this have to do with the elephant war? The answer is, in the old world
when the US was the big leader, and this is the big lesson from the Asian
Financial Crisis, if we disagreed with the United States, there was no solution
– we had to agree, that is why we accepted IMF conditionality but what has
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changed? Literally this year, Angela Merkel said “no, we have to think for
ourselves.” What happens in the next global situation, Europe will have a
very different view from the United States and from China and from Russia
and from India and from Brazil, which means your policy choices are more –
which changes the game. The issue from this story, which I was trying to tell
you about, is that in the VUCA world, your choices are more. You complain
about being a latecomer but a latecomer has huge advantages because you
don’t make the mistakes that everybody else made. Why am I so confident
about Indonesia? I look at Go-Jek, people laugh at me but I look at Go-Jek.
Go-Jek is an Indonesian invention. It is the only app that provides jobs for
260,000 youths and the guy who invented it truly understood the power of
uberisation. The power of uberisation is not about the consumer. When we
used to buy a car, we consume a car. Today, under Uber, it is an income. That
is a revolution and Go-Jek is actually pathfinding, I am not trying to praise
him or compare to Grab or whatever. My point is that Indonesia has the talent
to take it to a new world because you cannot compete with manufacturing
with some of the other guys. Look at Malaysia. Malaysia is a classic example,
we wanted our national car, Proton. But where is Proton now? Indonesia
went along with components. Now? The other Thailand car. Every car you
look at; from Korean cars, German cars, even Proton, they are now using
Thai components. No brand but they started making the components. What
is happening? If you look at Japan, Korea, Taiwan and China, they started
making components and later they started making their own brands. The
developing model is a very different one and I think Indonesia has a huge
advantage in this, and I am confident you will get there but you have to figure
out how.
Response from Prof. Dr. Ari Kuncoro
I would like to comment on the talent war. What do we mean with
talent war? Too many people, right, so if you are not very creative then you
are not talented. The problem is in our education system. We rely on rotten
memorisation so if a student gets very high GPA (grade point average) that
does not mean that he or she is very creative, no. He or she is replicative
– why? He or she gets good grades because he or she can replicate what
the teacher taught. That is our problem. From elementary school, secondary
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school to university, we have too many courses so we are feeding students
with knowledge instead of letting students seek knowledge. That is all
wrong. When you see at the Centre of Animation in Magalang and Malang,
they don’t have college degrees. Some of them have junior high school but
they are very creative. Our students, in formal education, I think by the time
they get into the higher education, they are too tired because their heads of
full of memorisation. It is hard to be creative if you memorise everything – so
you need to memorise what is necessary, not everything. You can have your
tablet or smartphone just to look but that is the wrong way to go. If you look
at curriculum at the lower level of the organisation, the system is just like
that. In terms of higher education, we are changing now from what we call
mono-discipline to inter-discipline. For example, in accounting education, in
the past it was just bookkeeping, accounting reports, financial reports but
now everything is done so well by robots. In auditing, you don’t need to go
to every book, right, just let the system of information do that and then the
result. That is your bigger master – you interpret the results and then reach
the conclusion. The job of accountant has now been replaced by a machine
but we still need accountants as interpreters of the results of this machine.
I think in some cases, like Diploma 3 (D3), we still need that for part of the
economy that is not fully automated. Therefore, we still need D3 graduates.
Instead of becoming an accountant, you now become a business data analyst.
Response from Chairperson
Let me add a little bit regarding Russia. I think at this time it is difficult
to imagine that Russia will take responsibility for the negative impact of
the Brexit because Russia is now suffering also, because 50% or more of
government budget revenue comes from oil. Consequently, when the oil
price declines sharply it may have nothing to do with Russia’s government.
I think at this moment, Russia will take some responsibility or make inroads
to Europe.
Firman Mochtar, Monetary Policy Department, Bank Indonesia
Chatib Basri is very useful for us. I have a question, given your
presentation about the new normal growth and also some limitations on
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monetary policy and also the fiscal policy to boost the growth. Given those
constraints, I ask, is there any view from you that probably we can make a big
switch, not a shift, in the growth strategy model. Should we redefine or revisit
the growth strategy model in Indonesia? Say we can switch or shift from the
agriculture sector into manufacturing and services. Even after twenty years
since the Asian Financial Crisis, we see that the role of the manufacturing
sector has declined and could we also see a shift or switch in terms of the
expenditure side? Could we put more weight into domestic-oriented issues?
I also just want to have your view on whether we should reduce the role of
government. Given those views, I think there will be a big implication for
Bank Indonesia as the central bank. As we know, the manufacturing sector
and also services are more sensitive to the interest rate as the policy rate?
Also, the exchange rate can boost sustainable growth.
Bonar, Department of Finance, Bank Indonesia
Having heard your solid presentation that covered almost all the
monetary, fiscal, real sector and also global aspects, let me clarify to you.
Should we put this on our pessimistic or optimistic strategy in order for Bank
Indonesia to prepare and anticipate, perform and capitalise on this condition?
Rahmat, Monetary Policy Department, Bank Indonesia
I really agree with what you say, especially in terms of inviting capital
inflows, perhaps more in FDI. Do you also think this is the time for us to
develop our corporate bond market because given that the Government has
already issued 15 economic policy packages but there is not much on the
financial sector and, especially, on the corporate bond market. There are a lot
of issues, especially about taxes and also the procedures for issuers to issue
the bonds. Thank you very much
Sandi Alfian, Managing Editor of the Bulletin of Monetary Economics and
Banking
I was wondering why none of the speakers today have talked about the
success cases of Japan in the 1950’s, South Korea in 1960’s and China in late
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1970’s. I was wondering why none of the speakers are talking about the nonexistence of confidence? They represent three countries from hundreds in this
world that managed to catch up to the developed ones. We all understand that
they needed heartfelt willingness and a clear government standing point. I
hope I may make myself clear with the question. Thank you.
Pratomo, International Department, Bank Indonesia
I am very interested in your quite bold proposal about beyond
macroeconomic coordination and we need reform, particularly in terms of
the human capital. It is very interesting to me because we understand that
compared to other countries, Indonesia faces multi-dimensional structural
problems. Why do you underline the importance of structural reforms on
human capital and why not other sectors? Thank you.
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Macroeconomic Policy Coordination:
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Dr. Muhammad Chatib Basri
Visiting Professor Australian National University

This afternoon, this is not really a lecture, it is like a reflection from
someone who has some experience of policy and now gets a chance to look at
the Indonesian economy from an academic perspective. I would like to share
my views regarding the Indonesian economy. Before I start my presentation,
let me summarise my point that I would like to share with you this afternoon.
Probably after that you can leave the room because you already get my key
takeaways from my presentation. The way I look at the global situation
and also the economic situation in Indonesia, I am afraid there is a limit to
conventional macroeconomic policy. That is the first message that I would
like to convey and the reason behind it is because the global situation perhaps
will not leave us any room for monetary policy. At the same time, there is
also a limitation of fiscal policy and this has to do with the pool of funds.
Under this kind of situation, we probably need to go beyond macroeconomic
stability, focusing more on productivity and also structural reform.
I tried to summarise my presentation through these traffic light flow
charts. Yellow is a warning, green means the situation is pretty good.
Basically, there are two important developments that will have an impact
to the Indonesian economy. The first one is the external situation, which is
driven by what is happening with the normalisation of monetary policy in
the US, the situation in Europe, in Japan but there are two competing forces
here. The first one is, if you look at the situation in Europe and Japan, I think
in my view it is unlikely that the European Central Bank or Bank of Japan
will immediately end quantitative easing because the situation in Europe
is probably not very conducive to that right now. Some European countries
even continue to introduce negative interest rates, which has a positive
impact on us. If you have a look at the capital inflow coming into Indonesia,
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this explains why our rupiah appreciated to almost Rp12,900 last year, driven
by the external situation and also stability because Bank Indonesia has been
able to put an anchor on macroeconomic stability. This is the positive side but
I also see there is a risk of this global situation. Last April, I was in Cambridge
in Harvard and had a chance to have a discussion with some economists
at Harvard. There are two schools of thought to look at the US situation.
The first one is the very optimistic school of thought, supported by people
like Ken Rogoff. He believes that in two years’ time, the US economy might
grow by about 3%. If this scenario happens, as Andrew mentioned in his
presentation this morning, there is a possibility that maybe the Fed, Janet
Yellen, will raise the interest rate twice this year and probably four times
next year by 25 basis points. This will definitely have a major impact on the
emerging markets.
The other school of thought, however, perceived by the IMF, is that
maybe the US economy will improve but at a moderate pace. That means
that they may grow at about 2.5% - 2.6%. Therefore, the possibility of Yellen
raising the interest rate is probably about 125 basis points by the end of this
year and another 225 basis points next year. If this situation happens, the
impact of the interest rate will probably be relatively moderate compared to
us. What we need to do is basically look at the decision of the FOMC meeting.
Regardless of whether the Fed will go by another 25 basis points or another
50 basis points, I don’t see much room for Bank Indonesia to lower the rate.
We do have some room because inflation has been stabilised - by the end of
the year probably at around 3.5%- 4%. We do have the room but probably not
much room to push economic growth. At the same time, we were quite lucky
because commodity prices rebounded a little bit and 60% of our tax revenue
is contributed by companies from the tradeable sector with natural resources.
This helps the government’s revenue but don’t forget that after the collapse
of commodity prices, the tax base, revenue collection remains in a difficult
position. The Government even went to the Parliament a couple of months
ago to revise the budget target in which there was a risk of a shortfall of tax
revenue of about Rp50 trillion and if you look at the new revised budget for
2017, the Government lowered the tax target by about Rp20 trillion. Therefore,
tax revenue is still an issue. Under this kind of situation, there is probably
not much room for the Government to continue with the fiscal policy and in
addition to that, there is a risk that, because of the limited pool of funds, if the
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Government becomes too aggressive with its fiscal policy, there is the risk of
crowding out as well.
If you look at this mechanism, this scheme, this flow chart, the support of
monetary policy is probably still there but not much; the room for fiscal policy
is still there but not much. Therefore, we have to go beyond our conventional
macroeconomic policy and the solution is to develop productivity or
somehow we need to invite foreign investment to come in the form of foreign
direct investment or equity. I don’t know whether this is politically feasible or
not, or possibly a private decision, for example, to explore the possibility to
improve the quality of human capital to induce productivity.
I took this explanation from Quah (2015) regarding the situation in
China because many people said that China is slowing down but I would
say that the slowdown in China is probably not as bad as what we thought
because if you look at this metric, it is quite interesting. In 2005, China GDP
growth was around USD2.3 trillion – they grew by about 12%. My point is that
China, even if they are slowing down, they are still able to produce a market
about three times compared to what they had in 2005 because the nominal
GDP is about five times higher in 2015 compared to 2005. If you look at this
issue, then maybe China is still somehow an engine of growth in Asia and so
the one who benefits from the engine growth of China is definitely ASEAN.
If you look at the many regions in the world, ASEAN is the region with the
highest growth nowadays compared to the other region with relatively high
growth, namely Africa, but we need to maximise the benefit of ASEAN. If the
domestic market is rather stagnant, we probably have to think about how to
use ASEAN as our domestic market and we need take advantage of the AFTA
because the import duty is basically zero. What we need to do is maintain the
logistic costs. The potential is there.
This is the Indonesian economy. I don’t want to go in to detail because
all of you will be very familiar with this data so I will be very brief. I just want
to focus on the chart of GDP growth by sector, by expenditure. If you look at
household consumption (the black line) it is very interesting to observe that
even though GDP has been slowing down, even reaching about 4.7%, I would
say that consumption was relatively flat and it reminds me of my student
days with the Basin Berry Consumption Function. Basin Berry believed that
the pattern of consumption was not only determined by income but also the
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previous consumption. Therefore, once you get rich it is very difficult for
you to lower your consumption and that explains why our consumption
is relatively flat, even though GDP is slowing down. How do households
survive this? First, is to save. Second, probably they borrow some money from
their family or the banking sector. The implication of this is that once the
economy expands, what they need to do in the first place is to consolidate
their balance sheet. The impact of economic expansion will somehow take
some time. Even though commodity prices are rebounding now – it takes
about two or three quarters – I will show you the econometric result later on
this.
There is a lot of debate here in Indonesia whether consumption is
slowing down, whether the purchasing power is slowing down or not. We
need to be very careful when making a conclusion on this issue because if
you are talking about consumption, it will be very different for every market
segment. If you look at the middle and upper, there is a tendency of shifting
from necessity goods into services. Some people have started to reduce
consumption on food but have moved to leisure. Consumption on trade,
restaurants, leisure, tourism and so on is doing relatively well. If you are
talking about the bottom 40, I am afraid there is a major impact of declining
commodity prices.
This is the growth of the real average monthly expenditure per capita. If
you look at this real data, you will see, like it or not, rural areas are especially
affected by declining commodity prices. In urban areas, it is basically flat but
slowing down a little bit. On the next slide, however, and this is important,
this is the real wages of farmers, hairdressers, construction workers and
housekeeper. The only group of workers for which real wages are steadily
increasing are hairdressers for women. It shows that demand for the services
sector is increasing now but if you look at the bottom 40, represented by
the farmers, construction workers and housekeepers, it is declining and
that explains why the consumption of the bottom 40 has declined. This is
something that we need to focus on. That is why the issue of the government’s
social assistance is very important.
One thing that really puzzled me, however, is how to explain the
declining wages of the construction worker because the Government has spent
almost Rp400 trillion on infrastructure. There are two possible explanations,
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a time lag or, I am afraid that even the construction sector has become capital
intensive. If you go for property, it may be labour intensive but if you build
a road, a port and so on it will require more capital than labour. As a result,
if you look at this chart, real wages are also slowing down. We definitely
need to do something about this. The question is whether we should do this
through monetary policy or fiscal policy and this will be the challenge for us.
Before I address that question, let me look at the status of our economy.
This is a basic model about the incremental capital output ratio. If you look at
this, can we grow by 6%? That is really the basic question we need to address.
I am talking about short term. If you talk about the medium and long term, the
answer is definitely yes but how to do it? If you look at the incremental capital
output ratio, in the corporate sector, people call it cutbacks per revenue, it is
about 6.4%. Very high. This is not unique for Indonesia. If you look at China,
the incremental capital output ratio is also rising. One of the reasons behind it
is that much investment went into capital intensive on the back of investment
– probably because of infrastructure. Therefore, the implication is 1% of
economic growth will require 6.4% investment over GDP. If you want to grow
by 6%, we need investment over GDP at 6 x 6.4%. You end up with 38.4%.
Unfortunately, our current domestic savings is only 35%. If we go back to
our student days again, our professor told us that the saving investment gap
will reflect the current account deficit. This means that if Indonesia pushes
hard, with the given pool of funds, to achieve 6% economic growth, there is
a risk that the current account deficit may grow by about 3%. Unfortunately,
nowadays in the global situation, if you get a current account deficit beyond
3% financed by portfolio, there is a risk of capital reversal unless the current
account deficit is financed by foreign direct investment (FDI). Professor Hal
Hill mentioned this issue this morning. When I was a student, one of my
professors – he was very famous with the so-called Pitsford Line - he taught
me that you don’t need to worry about a current account deficit as long as it is
private investment, the market will solve any problem through the exchange
rate but the reality is far from that, especially in Indonesia. If the exchange
rate depreciates, it might create exchange rate hysteresis of inertia because
we had a trauma in 1998 during the Asian Financial Crisis. My point is, if
you want to grow by 6% there are several options. First, we need to increase
the pool of funds - domestic savings. Second, we attract foreign investment.
Third, we improve productivity, which is more sustainable. Therefore, 1%
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of economic growth will only require probably 4% investment over GDP.
Improving productivity means improving the quality of human capital and
institutions. I would like to talk about this later on.
Is there a limit to monetary policy? This is a very interesting question.
There is much debate on this issue but let me try to look at what has been
happening recently. I have done a sort of study, supported by other studies
done by Zahro. The question is whether the interest rate will affect investment
on the demand side like consumption will affect investment? Interestingly,
for the case of Indonesia, consumption affects investment. The idea is, if the
demand is there then the business people see business opportunities and start
to invest. It is very interesting, in many cases in Indonesia, when business
people produce a certain amount of goods, when the inventory is relatively
high they stop producing because of the way they look at the situation “what
is the point for me to expand my production if the demand is not there.” It
reminds me of the very old, classic Keynesian perspective about the debate
between the supply side and the demand side. Keynes believed that demand
creates supply, while Jean-Baptiste Says said supply creates demand. Which
is the case in Indonesia? We tried to look at the impact of the BI Rate and
the impact on investment was not very significant. The Fed Rate has an
impact through the credit channel so the channel of monetary transmission
is the credit channel rather than the price mechanism. Let me show you the
evidence of it.
Look at the phenomenon of undisbursed loans. Undisbursed loans have
risen steadily. The explanation behind it is because the demand is not there.
If you lower the interest rate, it will probably affect the cost on the company
but we are not really sure whether it would induce good investment because
the reality is that the central bank has already cut the interest rate from 6.75%
a couple of years to about 4.5%. There is a different basis of the interest rate
now; but 4.5%, if you look at credit growth, it has remained below 10%
over the past couple of years. Why is the impact of monetary transmission
so limited? Most monetary policies try to lower the interest rate in order to
induce demand but the problem is undisbursed loans are rising steadily,
so maybe the issue is more on the demand side. It is quite consistent with
Keynes prediction 70-80 years ago because he believed that the way people
make a decision is not because of the interest rate but because the rate of
return of the business expectation. This is consistent in the case of Indonesia.
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It is very interesting to look at this issue. If demand is the problem, should
we use fiscal policy?
The problem is fiscal policy is also limited because our pool of funds is
limited. Consequently, if the Government becomes too aggressive on fiscal
policy, there is a risk that liquidity will shift from the banking sector into
government bonds. This is back to your student days about the supply of
loanable funds and demand for loanable funds. It is interesting that every
time the government raises the fiscal deficit goal beyond 2.5%, the liquidity
shifts from the banking sector into government bonds. What is actually
happening? The supply of loanable funds shifts to the left because the FSA
(OJK) back the interest rate because the deposit impact and, as a result, there
is not much incentive for people to put money into the banking sector – most
of the money goes into government bonds.
I tried to look at this data on the loan-to-deposit ratio. The loan-todeposit ratio remains constant at about 90%. This means the banking sector
cannot push the loans much higher than the deposits otherwise the loanto-deposit ratio will jump to 100%. Look at the trend of the third-party
funds of the deposit growth, it has declined in the last couple of months but
otherwise steadily increased. Before, however, looking at the trend in 2014,
time deposits, demand deposits, savings deposits, were basically declining.
Consequently, because the banks maintained a loan-to-deposit ratio of 90%,
credit growth should have declined as well. This number is consistent with
my chart. What is happening in Indonesia is the shifting of the supply of
loanable funds to the left and then the question is: Where have the thirdparty funds gone?
If you look at the certificate government debt securities and domestic
savings, you can see the negative relationship between government bonds and
deposits. And the reason behind it is – when we took the class of finance, the
first day, first semester, first year, one thing they teach us at the finance class is
high risk-high return. What is happening now, if you buy a government bond
you get a government guarantee with a higher return than the deposits. No
brainer, people will shift their third-party funds from deposits in the banking
sector to government bonds.
I have tried to run some simulations to look at this issue. The results
are very interesting. In the beginning, if the Government raised the budget

61

Synergy in the VUCA World: Maintaining Economic Growth Resilience and Momentum

deficit up to a certain level, the third-party funds are rising because they
see an alternative opportunity for portfolio investment but beyond that you
could see that time deposits are declining. There is an inverted U-shape, in the
sense that, what I was trying to say, there is a limit to the government deficit.
We cannot go beyond 3%. Not simply because of the law but also because
the pool of funds is limited. By doing this economic matrix simulation, the
explanation is very simple. Domestic savings account for only about 75% of
GDP. If you increase the budget deficit, you either kill the private sector or
you rely on government spending. Given this situation, I see that there is
probably a limit to conventional macroeconomic policy.
Therefore, we should go beyond this. I don’t want to go into detail
about this budget but let’s move to the medium and future challenges. The
next slide is just my simulation to show us that if commodity prices increase,
the impact on GDP growth probably takes about three quarters. Pak Solikin,
you don’t need to worry. I believe that our GDP number in the third quarter
and fourth quarter will be higher than what we had during the first half of
the year because the impact of commodity prices takes about three to four
quarters.
Let me move to the future. If there is a limit to conventional monetary
policy then what should we do? We are entering what I call the new normal.
I think Andrew, in his presentation this morning, already raised this issue.
First, all the success stories of East Asia were basically driven by two factors –
trade and industrialisation. Now, the problem is that global trade is slowing
down, even before Trump. Furthermore, due to the protectionist policies of
Trump, we are not really sure about the future outlook of global trade. Second,
talking about industrialisation, there is a shift from industrialisation to
services. This is good but it will require premium skills. Therefore, countries
without premium skills will face difficulties competing in the services sector.
This kind of situation will not be very easy for us.
The high-productivity (tradeable) services sector cannot absorb much
labour – Ari Kuncoro mentioned this in his presentation this morning. We
may go into creative industries or manufacturing, which cannot absorb
labour as much as what we had in the past. Therefore, high productivity and
non-tradeable cannot absorb growth.
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What should we do? If you look at GDP growth and terms of trade. Like
it or not, Indonesia depends so much on the positive correlation between GDP
growth and natural resources. Somehow, we have to transform our economy
from heavily dependent on natural resources into manufacturing. One thing
I am quite happy about now, I can see that the exchange rate could be used as
an instrument because a weaker exchange rate could shift investment from
natural resources into manufacturing. This is what we call the reverse of the
Dutch thesis.
I worry so much about the issue of innovation and human capital. I
did a calculation with my colleague Samsul Haraja about the contribution of
intensive and extensive margin on export growth in Indonesia from 1990 to
2008. The results show most of our exports were basically intensive margin
or products on existing markets. If you look at discovery and new products,
there is almost nothing. If we are talking about this global situation, this is
the thing that we need. Looking at the growth of manufacturing exports,
which has steadily declined, if we argue that one of the reasons behind this
manufacturing slowdown, including manufacturing exports, is because of
the global slowdown, how do we explain Vietnam? Growth from 2002-2016
in Vietnam was 1631%. Look at Indonesia, 136%. If you compare Indonesia,
Vietnam, India, Kenya, Bangladesh, Peru and Thailand –Indonesia is probably
one of the lowest. If we put the blame on infrastructure, how do we explain
Bangladesh? I don’t know if any of you have been to Bangladesh. If you have
been to Dhaka, then Jakarta, in comparison, is paradise because it is a country
with completely hopeless infrastructure. Yet Bangladesh is the second largest
garment producer in the world because the wages are still relatively low.
Somehow, there is an issue of policy here. We cannot put the blame entirely
on the issue of logistics or infrastructure. It is hard for me to imagine finding
a comparable country of how inefficient the logistics system in Bangladesh is.
Yet, Bangladesh is still the second largest producer of garments. The issue of
this competitiveness becomes very important.
A high minimum wage also makes Indonesia’s exports less competitive.
This is a little bit of an issue but I know this is not easy. One way to solve
this issue is through structural reform. It is easier said than done because
even France failed to reform the labour market. A country like Australia,
they are also reluctant to reform the labour market. I think we have to work
within this constraint, meaning what can we do in this kind of situation?
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Maybe somehow if we look at the wages in terms of USD, as long as it is
quite competitive, it will help the manufacturing sector. Second, and most
importantly, is to improve the quality of human capital. This will take some
time.
Here is the problem. These are the results provided by the Peace Corps.
Unfortunately, this is the old one but the results of the new one are not much
different. Indonesia, unfortunately, has the third lowest capability in maths
and science in the world. Looking at this, we are really worried. That is why
the role of the Bank Indonesia Institute is so very important Mr Governor, to
somehow disseminate some knowledge and knowhow about the important
situation. I recall a couple of months ago, Richard Baldwin gave a very
interesting talk at CSIS in Jakarta. There was a question typical of people
from university – what will the future role of lecturers from universities in
Indonesia be and I was struck by Baldwin’s answer. I would say it is probably
outrageous but there is some truth in it. He said that maybe in the future, if
you are talking about a big idea that will require a really thoughtful argument,
people will go to the best universities in the world. What is the role of a
lecturer from a local university? He said that they will implement grading
because a high-quality lecturer or high-quality academic will take over all the
issues about the idea. I disagree but there is some truth in this because this is
a wakeup call for all of us. The only way we can solve this problem is through
structural reform or focusing on the quality of the human capital. We have
to go beyond conventional macroeconomic policy. I think the issue of human
capital will be the solution.
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Anonymous, Islamic Economic and Finance Department
My question is about the perspective on how can we recognise our
specialty, particularly in doing a special economic policy that can show our
strength in withstanding global uncertainty? Thank you.
Response from Dr. Muhammad Chatib Basri
The first question on the growth model – whether we should revisit our
growth model. As an economist, I try not to be optimist or pessimistic, just to
be realistic with the current situation. Let me be frank and honest with all of
you, not because I am talking in the central bank now but I think Indonesia has
somehow benefitted from macroeconomic stability thanks to Bank Indonesia,
especially the ability of Bank Indonesia to lower the inflation range because a
couple of years ago our structural inflation was around 7-8% but now if you
are talking about inflation, we never thought like this before, it is between
3-4%, which is very good. I think we have been able to manage macroeconomic
stability. As Andrew and Hal mentioned in their presentations, 5% nowadays
is great. If you look at all the producers of natural resources, like Russia,
South Africa, Brazil they are in trouble now. Five percent is great but 5% is
not enough because every year there are about 2.4 million new entrants into
the labour market, so we need to grow by more than 6%. Don’t forget, there
is a risk of an ageing population beyond 2050. Therefore, we have to get rich
before we get old and I think this is important and that is the one thing that
we learned from the story of Japan and Korea. Even though Japan and Korea
were able to grow by about 11-12% during the 1960’s and the 1970’s – they
now have the problem of an ageing population. My point is, at this time,
we have done well to maintain macroeconomic stability, to anchor monetary
policy and reduce inflation but beyond that we need to go beyond monetary
and fiscal policy. The only solution to this, if you look at our numbers about
the incremental capital output ratio, is productivity and if you are talking
about two factors of productivity, whether you invest the capital but there
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are other things, and this is an answer to another question, you have what
economists call indigenous growth. Indigenous growth is only possible if you
invest in the human capital. The Government already set up a programme
when Pak Agus was the Minister of Finance under the LPDP programme
but it takes one generation. If you send students to go to university, then
their return to the country will give a contribution but will probably take
one generation. There is a shortcut, however, to improve productivity, in my
view, which is through foreign direct investment, through the spillovers. If
foreign investment would like to come to Indonesia, why don’t we require
them to transfer the technology, R&D evaluation and so on. I don’t want
to mention any names but some of the auto companies for example, they
conduct evaluations as well as R&D in Indonesia and we now export about
1000 units of car to Japan, which has never happened before.
Regarding the growth strategy, I think we should look at the issue of
human capital because the way I look at the situation, the resource boom is
over and we cannot imitate Bangladesh. The reason why Bangladesh is the
second largest garment producer in the world is because their wages are only
one-third compared to us and under a democratic country, there is no way
you can suppress labour. Alternatively, you can do the other thing, which
is probably not very popular, you weaken the exchange rate, so in dollar
terms your wages are relatively cheap compared to other countries but, of
course, Bank Indonesia would face criticism if you do this kind of policy even
though China in the last twenty years has deliberately pursued this policy by
devaluing the yuan renminbi in order to boost their competitiveness. I still
believe in manufacturing given our ability of human capital.
On the question of pessimist and optimist, capital flows and FDI, one
thing that we learned from our experiences in the past is even for FDI, we
need to be very careful. What kind of FDI? Our lesson learned during the
global commodity boom, a lot of FDI went into Indonesia but focused on
the domestic market and natural resources. Therefore, there was a risk of
a currency mismatch. In my view, if you can choose, we would prefer
the foreign direct investment coming into Indonesia as FDI to the exportoriented sector because it will improve the balance of payments on the capital
account and also in terms of profit repatriation because it is naturally hedged.
I think this is very important, so is financial deepening. When I was at the
MOF, Pak Agus was also at the MOF, the way we financed our budget was
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through government bonds. We issued global bonds. It accounted for about
20% of our financing bond scheme and was always oversubscribed because
many investors liked it. It is good but don’t forget that there is a risk of crisis
that may come from the bond market if the bond market is dominated by
foreign investors because if something happens in the US, they will probably
leave the country. Therefore, the best way to do financial deepening is by
developing government bonds. Some efforts have been undertaken to ask the
insurance industry and pension funds to participate in government bonds to
develop the bond market and I think this is very important.
Regarding, the success of Japan and Korea, I think I mentioned in my
presentation, the key success story of Korea, Japan, China, Singapore was
basically trade. If people ask me who gets the benefit of globalisation, the
answer is emerging markets, especially Asia and East Asia because they
based their strategy on trade – industrialisation.
If you ask me what is specific to Indonesia now that we can use as an
instrument to boost growth, I still believe in the manufacturing sector and
the labour abundance but that will still need to be supported by good quality
human capital.
Last but not least, I have restrained myself from talking about policy
but since there was a question – what should we do in the short term? My
answer is, since I believe the problem is on the demand side, rather than
supply, the Keynesian solution would be the best way to do it. If you asked
me what would be the solution – giving social assistance through PKH is
politically acceptable because there is a conditional cash transfer but it is cash
transfer. You give the money directly to the people but you require them to
go to Puskesmas (public clinics) for vaccinations. I mentioned to you that
the ones who are really affected by the declining commodity prices is the
bottom. For those poor people, the marginal propensity to consumer is very
high. You give them money, they will spend the money. Once they spend the
money, the demand is there. It will jump start the private sector to invest and
this could be done within six months or one year. Cash transfer is probably
politically sensitive nowadays, I don’t know, but that could be the solution or
you provide cash for work like the former Jakarta Governor did in the past
through the Pasukan Oranye to clean the creeks and the rivers. Giving money
boosts greater demand at the lower level. I will stop there. I will restrain
myself from talking too much about policy. Thank you very much.
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Credit Cycle, Capital flow and
Effectiveness of The Macroprudential
Policy in Indonesia
Achmad Fawaid Hasan, Adhitya Wardhono,
M. Abd. Nasir, Ciplis Gema Qori’ah
Faculty of Economics and Business, University of Jember

ABSTRAK
Macroprudential policy is used to minimize the occurrence of systemic risk in the
financial system. This study aims to measure the effectiveness of macroprudential
policy instruments to mitigate the impact of fluctuations in capital flows to the
movement of private sector credit cycle. The study also measures the effectiveness
of macroprudential policy instruments to mitigate the impact of fluctuations in
the business cycle of the movement of private sector credit cycle. Macroprudential
policy instruments consist of, the Loan to Value (LTV), the minimum reserve
requirement (GWM), and GWM + Loan to Deposit Ratio (GWM + LDR). The
analytical method used is Correction Error Vector Model (VECM). The data used is
data time series starting in 1998.Q1 until 2016.Q. The empirical test results show
that macroprudential policy instruments such as LTV and GWM + LDR effective to
reduce the impact of capital flow to movements in the credit cycle. While the reserve
requirement policy is not effective to mitigate the impact of capital flows on the credit
cycle. Meanwhile, LTV policy, the reserve requirement and reserve requirement +
LDR are not effective to mitigate the impact of the business cycle movement against
the credit cycle.
Keywords: Macroprudential policy, Cycle Credit, Capital flow, Business Cycles,
VECM
JEL Classification: E58, E51, F30, E32,
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1. INTRODUCTION
Macroprudential policy was first introduced by Basel Committee on Banking
Supervision. Macroprudential policy is the policy used to minimize systemic
risks in financial systems (Baskaya, Giovanni, Kalemli-ozcan, Peydro, &
Ulu, 2015; Claessens, Ghosh, & Mihet, 2013; Fendoğlu, 2015). Systemic risks
arise due to the interconnectedness between financial institutions and the
tendency of financial cycles to follow economic cycle (procyclical). The rate
of growth of procyclical credit potentially has systemic risks toward banking
systems. Arnold, Borio, Ellis, & Moshirian (2012); Bianchi, Liu, & Mendoza
(2016) and Lopez, Tenjo, & Zarate (2014) conducted a study on the importance
of early warning systems; that is, credit growth which is procyclical to the
systemic risks. The significance of prudential action against systemic risks on
procyclical credit becomes an important part of the Central Bank to maintain
financial system stability (FSS).
Rubio & Carrasco-Gallego (2014) and Gomez-Gonzalez, Jose Eduardo
et al. (2015) argue that credit growth indicators are an important part
in understanding the financial cycle and its impacts on financial system
stability (FSS). This is confirmed by studies conducted by Karfakis (2013) and
Bahadir & Gumus (2016) finding that credit growth tends to be procyclical
toward economic growth. The linkage of credit cycle and economic growth
is an important part as an indicator of the occurrences of a systemic risk in
financial systems. Arnold et al. (2012) and Tomuleasa (2015) emphasize the
importance of macroprudential policy to mitigate systemic risks occurred
interconnectedly or procyclically. Studies by Tovar, Garcia - escribano, &
Martin (2012) and Shi, Jou, & Tripe (2014) mention that macroprudential
policy is used to mitigate the occurrence of systemic risks through a number
of sources such as procylical credit growth, liquidity risk and rate of capital
inflows. Each macroprudential policy instrument has its own direction and
pattern to mitigate the sources of systemic risks. Several macroprudential
policy instruments being developed by Bank Indonesia, especially to
prevent the occurrence of systemic risks of procyclical credit growth, are
countercyclical capital buffer (CCB), loan to value (LTV), minimum reserve
requirement (GWM), and GWM + loan to deposit Ratio (GWM + LDR).
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LTV macroprudential policy instrument is used to curb credit growth
in the property and motor vehicle sectors (Kiley & Sim, 2015; Cronin &
McQuinn, 2016). Reserve requirement (GWM) is the minimum amount of
fund obligatorily kept by the amount set by Bank Indonesia as much as
percentage of third party funds. Afterwards, Bank Indonesia improves
microprudential policy instrument of GWM into GWM+LDR. Loan to
Deposit Ratio (LDR) is an addition to the improvement of macroprudential
policy instruments that direct to credit ratio given to third parties in Rupiah
and foreign currency. Furthermore, GWM+LDR is the minimum deposit
that must be maintained by bank in the form of balance in Giro Account at
Bank Indonesia as much as DPK calculated based on LDR (Ginting et al.,
2013). GWM+LDR policy is a macroprudential policy instrument aimed at
reducing the rate of procyclical credit growth. Currently, Bank Indonesia is
developing macroprudential policy instruments in the form of CCB to reduce
the movement of procyclical credit cycles (Auer & Ongena, 2016; Basten &
Koch, 2015). CCB is a macroprudential policy instrument intended to lessen
procyclical credit cycle by tightening credit flow when economy increases
and to loosen credit growth when economy experiences a recession.
Figure 1 describes the movement of Credit to GDP Gap, Net Portfolio
Investment and Economic Growth from 2000.Q1 until 2016.Q1. The movement
of economic growth fluctuates from 2000. Q1 through 2016. Q1. Economic
growth experiences a relative correction in 2001. Q4 is 1.56% and increases
again in 2002. Q3 is 5.55% with average economic growth from 2000. Q1
through 2016. Q1 is 5.30%. The decline in economic growth in 2001. Q4 is due
to the impact of crisis recovery in 1997/1998. Economic growth again declines
in 2009. Q2 is 4.14% caused by the monetary crisis in 2008. The financial
crisis of 2008 is followed by a decline in portfolio investment in 2008. Q4 is
-72.09%. Portfolio investment moves to fluctuate from 2001. Q1 through 2016.
Q1 with an average value of -0.24%. The credit growth cycle begins in 2000.
Q1 through 2016. Q1 tends to follow economic growth cycle (procyclical) and
portfolio investment cycle. This is seen from the growing trend of credit to
GDP from year to year. Procyclical credit growth has the potential of systemic
risks to the financial systems.
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Graph of Credit Movement to GDP, Net Portfolio Investment, and
Economic Growth
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Source: International Financial Statistics and the Bank for International Settlement

Figure 1. Landscape Movement of Credit to GDP Gap,
Net Portfolio Investment and Economic Growth from 2000. Q1 to Q1 2016

The studies of macroprudential policy effectiveness in mitigating
systemic risks, especially on credit growth that behaves procylically, continue
to grow, particularly in Indonesia. Empirical studies conducted by Pramono
et al. (2015); Purnawan & M. Abd. Nasir (2015) and Utari G.A. Diah, Arimurti
Trinil (2012) found that countercyclical capital buffer (CCB) policy, reserve
requirement (GWM), and GWM+loan to deposit ratio (GWM+LDR) have a
significant effect to mitigate excessive credit growth in Indonesia. This is in
line with studies conducted by Drehmann & Tsatsaronis (2014) and Fendoğlu
(2017) that found that macroprudential policy of countercyclical capital buffer
(CCB) and loan to value (LTV) policies can be used to mitigate the impacts
of capital flow on credit growth in countries with Emerging Market. The
empirical studies conducted by Benes & Kumhof (2015) and Gambacorta &
Murcia (2017) confim that in addition to mitigating the impacts of capital flow
on credit cycle, macroprudential policies can effectively mitigate the impacts
of business cycle on credit growth. Similarly, Gómez, Lizarazo, & Carlos
(2017) found that macroprudential policies through dynamic provisions and
countercyclical reserve requirement are effective in reducing credit growth
in Colombia.
In contrast, empirical study conducted by Tovar et al. (2012) found
that macroprudential policy instrument in the form of reserve requirement
(GWM) is less effective to reduce excessive credit growth in Colombia.
Meanwhile, study by McCarthy & McQuinn (2015) in Ireland found that
macroprudential policy instrument by loan to value (LTV) is effective in
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mitigating systemic risks of excessive credit growth but less effective to
manage to procyclycal credit growth. The effectiveness of macroprudential
policy instruments depends on the economic fundamentals and patterns
of the country’s own financial systems (Alegría, Alfaro, & Córdova, 2017;
Claessens et al., 2013; Zhang & Zoli, 2016). This study is focused on several
empirical questions. First, how is the effectiveness of macroprudential
policy instruments to reduce the impacts of fluctuation in capital flow on
credit cycle movement of private sector with some control variables such as
monetary policy stance and macroeconomic variables? Second, how is the
effectiveness of macroprudential policy instruments to reduce the impacts
of business cycle fluctuation on credit cycle movement of private sector with
some control variables such as monetary policy stance and macroeconomic
variables. The use of macroprudential policy is limited to the instruments
such as countercyclical capital buffer (CCB), loan to value (LTV), reserve
requirement (GWM), and GWM + loan to deposit ratio (GWM + LDR) in
controlling credit cycle of private sector.
Further, part 2 of this study describes several literature studies that
explain the conceptual dimensions of systemic risk and financial system
stability, macroprudential policies: instruments and targets and some
previous studies. Section 3 describes types and sources of data and estimation
techniques of the effectiveness model of macroprudential policy instruments
and equations used to estimate the effectiveness of mocroprudential policy
instruments to mitigate the impacts of capital flow and business cycle on
credit cycle movement of private sector. Section 4 describes the analysis of
estimation results and discussions of empirical findings. Section 5 presents
conclusions on the results of empirical findings and recommendations for
Bank Indonesia, especially macroprudential policy board.

2. THEORY
2.1. Macroprudential policy: Instruments and Target
Macroprudential policy is a policy that is used to mitigate systemic risk in the
financial system, both time series, and cross-sections. The macroprudential
policy covers in terms of macro supervision in the financial system. The main
target of macroprudential policy is the stability of the financial system (SSK)
and preserving the financial system from systemic risk. Macroprudential
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policy instruments are divided over the causes of the systemic risks that
target procyclical (time series) and interconnected (cross-sections) (Corrado
& Schuler, 2015; Rubio and Carrasco-Gallego, 2016). Procyclical the financial
system is the behavior of the financial sector that exceeds the movement phase
of economic growth. While interconnected the financial sector linkages to
other financial at the same exposure. Galati and Moessner, (2014) is grouping
macroprudential policy instruments based instruments and the dimensions
of the source of systemic risk. As for the instruments and the dimensions of
risk are presented in Table 1.
Table 1. Macroprudential policy: Instruments and Risk Dimensions
Risk Dimension: Time Series or Cross-Sections
Time Series:
Cross-Sections

Risk Types
Liquidity Risk

Leverage/ credit/ asset
price booms

-

Time Varying systemic liquidity surcharges

-

Levy on non-core liabilities

-       Capital Charges on derivative
payables

-

Time varying limit

-       Levy on non-core liabilities

-

Stressed VaR to build additional capital buffer against
market risk during a boom

-

Countercyclical capital buffer

-

Time Varying LTV, Debt to Income (DTI) and loan to
income (LTI)

-

Dynamic Provisioning

-

Rescaling risk- Weight by incorporating recessionary
conditions in the probability of default assumptions
(PDs)

Source: (Galati & Moessner, 2014)

Dimensions risk times series for the type of risk in the form of credit
and asset prices can be used instrument in the form Countercyclical capital
buffer (CCB), time varying LTV, Debt to income (DTI) and loan to income
(LTI), Dynamic Provisioning and Weight risk- rescaling by incorporating
recessionary conditions in the probability of defaults assumptions (PDs).
CCB was used as additional capital reserves of banks as capital buffer
amplifier when the loans (Drehmann, Borio, Gambacorta, Jiménez, and
Trucharte, 2010). For liquidity risk macroprudential instruments used is a
loan to deposit ratio (LDR). Some mathematical models of macroprudential
policy instruments are as follows:
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a.

Instrument Loan to Value (LTV)

LTV policy is one of macroprudential policy is used to slow the rate of growth
of housing loans and the property sector. LTV regulations directed to reduce
the number by determining the amount of capital must specify particularly
for motor vehicle loans. At a certain position can be determined amount of
LTV mathematically as follows:
(1)
(2)
Where the LTV <1 is the magnitude of the requirements of LTV, ƛLTV
is Lagrange magnitude multiplier LTV. IP indicates the amount of the loan
amount of funds for various investment activities in the banking industry
competition is not limited. So IP = 0 and LTV = 1. The level of the low LTV
shows a wedge between marginal productivity and the level of borrowing.
So that the optimization that can be adjusted between productivity levels and
the rate of the loan is the following:

(3)

Then, if the condition of the LTV increases, the equation (3) is as follows:

(4)

When the price of P from the low loan, the risk borne by banks increased.
LTV scale settings will affect the risk borne by banks.
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b.

Instruments Reserve Requirement

Reserve Requirement policy is one of macroprudential policy instruments
that lead to goal setting bank capital reserves. Banking capital arrangements
require banks to hold capital reserves a certain percentage of equity for each
unit of risk. The equation specified banking capital requirements by certain
capital limits are as follows:
(5)
where CR is the capital requirements, (ƛCR) is a multiplier on the Lagrange
constraints. Capital The capital arrangements based on risk-weighted assets
so no capital costs for liquid assets without risk, so the risk weighting on
loans is equal to one. Capital arrangements, closely related to the behavior of
banks. The following equations define all mutual a slice capital arrangements
with banking behavior. The equation is as follows:

(6)

The need for stringent bank capital reduce the willingness of banks
to take excessive risks. In this condition, will encourage investment to fall
because of the decline of banking intermediation. LIQ1 = δ.DR and DR =
into the equation as follows:

(7)

Through the equation (6) the higher capital requirements reduce the
probability of a bank run. The high capital reserves Banks will minimize the
risk of failure.
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3. METODOLOGI
3.1. Estimation Technique
The data used in this study used secondary data time series. The period of
data used is the quarter from Q1 1999 to Q1 2016. Macroprudential policy
instruments consist of Loan to Value (LTV), the minimum reserve requirement
(GWM), and GWM + loan to deposit ratio (LDR + GWM). Capital flow proxies
by using net portfolio investment as a credit while proxies by using total
credit gap to GDP(gross domestic product)as measured by the private sector
using the Hodrick-Prescott filter. The control variables used is the stance of
monetary policy that consists of the interest rate policy of Bank Indonesia (BI
rate), real economic growth and real exchange rate. Data macroprudential
policy instruments using dummy variables CCB, LTV, GWM, and GWM +
LDR obtained from Bank Indonesia. Data credit gap to GDP and the real
exchange rate obtained from Bank for International Settlements (BIS). Data
net portfolio investment interest rate policy of Bank Indonesia (BI) and real
economic growth obtained from international financial statistics (IFS).
The analytical method used is the Vector Error Correction Model
(VECM) to determine the effectiveness of policy instruments macroprudential
to cushion the impact of capital flows to the private sector credit cycle
fluctuations by adding variable shocks BI rate, real GDP and the real exchange
rate. In addition, the use VECM is used to determine the effectiveness of
policy instruments to reduce the impact cycle macroprudential business
against cyclical fluctuations of private sector credit by adding variable BI
rate shocks, the investment portfolio, and the real exchange rate. VECM is
a derivative form of the basic model equation Autoregressive Vector (VAR)
(Oanea, 2015; Thierry, June, and Doumbe, 2016). The shape of the base of the
VECM equation is as follows:
(8)
Where:
(9)
And
(10)
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Observation matrix K x K from a rank r it will produce two matrix is K x
r. Fill α and β in two matrices K x r in the rank of r so that it becomes Π=αβ’.
Further, substitution Π=αβ’ in the equation (8), it will be the VECM equation
with a correction of coefficients Error Correction Term (ECT) as follows:
(11)
Equation (10) is a model VECM by incorporating elements of ECT on
the model (Kuo, 2016).
is the range of a variable matrix r and n. The
VECM method enables to find the amount of the significance of a model with
the restriction process on the model. Expansion of VECM allows searching
magnitude and response contributions between variables.
3.2. Empirical Model
Specification empirical model using research conducted by Fendoğlu (2017)
and Gambacorta & Murcia (2017) by modifying the macroprudential policy
instruments and variable shock model. To search for macroprudential policy
effectiveness in mitigating the impact of capital flows on the credit cycle can
be translated into the estimation equation using the Vector Error Correction
Model (VECM). The equation method VECM model policies macroprudential
to mitigate the impact of capital flow to movements in the credit cycle are as
follows:
a.

Model macroprudential policy to mitigate the impact of capital flow to
movements in the credit cycle

(12)

(13)
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(14)

(15)

(16)

(17)

(18)
Then, to find the effectiveness of macroprudential policies to mitigate
the impact of the business cycle of the credit cycle can be translated into
estimates into the equation by using VECM as following:
b.

Model macroprudential policy to mitigate the impact of business cycles
on the movement of the credit cycle

(19)

(20)
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(21)

(22)

(23)

(24)

(25)
∆Cgapt is a credit to GDP, MaPt is macroprudential policy. The
macroprudential policy consists of three instruments that LTV, the reserve
requirement, and reserve requirement + LDR. The model is used adjusted
on a quarterly basis macroprudential policy instruments. MaPt * PFLOWSt
macroprudential policy multiplied by capital flows. MaPt * GDPt is multiplied
macroprudential policy of economic growth, PFLOWSt is capital flow, BIratet
is the policy rate in the BI rate, GDPt growth and is the RERt is the real
exchange rate.
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Table 2. Description, Units, Resources and Relationships Variable
Variable
CGAPt

GDPt

PFLOWSt

Description, Units, Sources
-

Relations

Credit/ GDP Gap is the total private sector credit per GDP calculated using HP filter. (- / +)

-

Unit%

-

Source: Bank for International Settlements (BIS)

-

Gross Domestic Product Real is the value of goods and services produced by a
country, calculated at constant (2010)

-

Units%

-

Source: International Financial Statistics (IFS )

-

Net investment portfolio is the difference between the amount of portfolio
investment inflow is reduced by the amount of portfolio investment outflow

(- / +)

(- / +)

- 	 Unit%
BIratet

RERt

LTVt

GWMt

GWM_LDRt

-

Source: International Financial Statistics (IFS)

-

Rate Policy of Bank Indonesia (BI) is interest rate policy of Bank Indonesia and used (- / +)
as a monetary policy instrument

-

Unit%

-

Source: International Financial Statistics (IFS)

-

Real effective exchange rate is the real exchange rate that has been adjusted to the (- / +)
price of goods trading partner of other countries

-

Unit: Index

-

Source: International Financial Statistics (IFS)

-

Dummy macroprudential policy Loan to Value

-

D = 0, before the policy is applied

-

D = 1, After the policy is applied

-

Source: Bank Indonesia

-

Dummy Policy macroprudential Statutory

-

D = 0, before the policy is applied

-

D = 1, After the policy is applied

-

Source: Bank Indonesia

-

Dummy Policy macroprudential Statutory + Loan to Deposit Ratio

-

D = 0, before the policy is applied

-

D = 1, After the policy is applied

-

Source: Bank Indonesia

(- / +)

( - / +)

(- / +)

4. RESULTS AND ANALYSIS
The results of the analysis of the effectiveness of policy instruments
macroprudential for mitigate the impact of capital flows and business cycles
on the movement of private sector credit in the premises carried out in
several stages. First, determine the appropriate empirical models with the
goal of macroprudential policy instruments of the credit growth. It does by
combining concepts, empirical phenomena and does decrease the specification
models with Vector Error correction model (VECM). The Second, present
results VECM estimation of some macroprudential policy instruments to
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curb capital flows and business cycles to the cycle of private sector credit.
VECM estimation results are divided into several empirical models. VECM
estimation results are used to see the significance between dependent and
independent variables were arranged. Third, analyze test results Impulse
Response Function and Variance Decomposite on any macroprudential policy
instruments. This is done to see the response of surprise among variables in
the empirical model.
4.1. Loan to Value (LTV) Policy: Procyclical Capital flow and Credit Cycle
Testing VECM empirical models used to see the significance of
macroprudential policy instruments such as LTV to cushion the impact of
capital flows on the credit cycle and variable shocks monetary policy stance,
Gross Domestic Product, real effective exchange rate. VECM estimation
results of macroprudential policy instruments such as LTV to mitigate the
impact of capital flows on the credit cycle is presented in Table 3. Based
on estimates VECM short-term models indicate that LTV macroprudential
policy instruments can effectively mitigate the impact of capital flows to the
private sector credit cycles both in lag the first and second with α = 5%. Large
coefficient LTV macroprudential policy instruments at lag 1 and lag 2 is equal
to -0.20 and -0009 with a probability value of each of 0000 and 0019. Variable
in the form of credit to GDP significant affect the variable itself at lag 1 with
a coefficient of -0597.
The long-term analysis shows that the monetary policy of the Central
Bank in the form of BI rate (BI rate), GDP and the exchange rate significantly
influence the credit cycle with value coefficient of 1.040, 47 727 and -2780.
Cointegration models use the equation 1 (CointEq1) has consequences on the
value of AIC Akaike and Schwarz IC for each da -1 580 -2 221 low when
compared with the model cointegration in Equation 4 and 3 (CointEq3 and
CointEq4). This leads to the consequence used model. VECM estimation
test results on macroprudential instruments such as LTV can be said to the
long-term balance. It is seen by the ECT (Error Correction Term) negative (-).
Based on estimates as a whole can be said that the only policy instrument
that significantly LTV to curb capital flow to the credit cycle and variable
lag of credit to GDP that affect the variable itself on cointegration equation
1(CointEq1)
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Table 3. VECM Estimation Result on Macroprudential Loan to Value (LTV)
Policy Instrument Model to Mitigate the Effect of Capital Flow on Credit Cycle Movement
Variable
DBI_RATE(-1)
DGDP(-1)
DRER(-1)
C

1.04
47.727
-2.78
0.871

Variable
CointEq

Long Term
CointEq1
CointEq2

1

CointEq2
CointEq3
CointEq4
D(DCGAP(-1)
D(DCGAP(-2)
D(LTV(-1)
D(LTV(-2)
D(LTV_FLOWS(-1)
D(LTV_FLOWS(-2)
D(DFLOW(-1)
D(DFLOW(-2)
D(DBI_RATE(-1)
D(DBI_RATE(-2)
D(DGDP(-1)
D(DGDP(-2)
D(DRER(-1)
D(DRER(-2)
C
Akaike AIC
Schwarz SC

1.116
19.793
-0.641
-0.217

Short Term
D
D(LTV)
(DCGAP)
0.022*
[0.003]
-0.080*
[0.000]
0.029*
[0.000]
0.001
[0.577]
-0.597*
[0.000]
0.084
[0.444]
0.082
[0.293]
0.032
[0.688]
-0.020*
[0.000]
-0.009*
[0.019]
-0.001
[0.690]
0
[0.580]
0.019
[0.270]
0.007
[0.413]
-0.027
[0.178]
-0.005
[0.687]
0
[0.903]
0.005
[0.075]
0.044*
[0.000]
-2.221
-1.58

0.011
[0.463]
-0.034
[0.411]
0.008
[0.560]
0
[0.997]
0.159
[0.598]
0.359
[0.096]
-0.019
[0.900]
-0.068
[0.661]
-0.005
[0.663]
-0.002
[0.782]
0
[0.974]
0
[0.808]
-0.021
[0.537]
0.011
[0.531]
0.023
[0.558]
0.013]
[0.606]
0.002
[0.829]
0.003
[0.603]
0.002
[0.942]
-0.856
-0.215

CointEq3

CointEq4

1.326
17.024
0.388
-0.62

0.566
37.327
-3.232
0.437

D(LTV_
FLOWS)

D(DFLOW)

-0.697*
[0.037]
2.731*
[0.005]
-1.180*
[0.000]
-0.026
[0.806]
1.239
[0.857]
6.069
[0.218]
-1.348
[0.702]
-2.577
[0.468]
0.165
[0.521]
0.11
[0.525]
0.035
[0.657]
0.035
[0.380]
-0.66
[0.405]
0.169
[0.665]
0.452
[0.619]
0.428
[0.467]
-0.002
[0.993]
0.07
[0.585]
-0.128
[0.802]
5.4
6.041

4.231
[0.001]
-5.605
[0.108]
-0.691
[0.559]
-2.341
[0.000]
-5.662
[0.821]
-46.172
[0.010]
1.655
[0.897]
2.779
[0.829]
0.245
[0.793]
0.124
[0.843]
0.688*
[0.017]
0.207
[0.147]
0.228
[0.937]
2.305
[0.104]
5.773
[0.081]
4.279*
[0.046]
0.053
[0.936]
-0.104
[0.824]
1.12
[0.545]
7.979
8.62

Significant at the level * 5 %
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Then after seeing the significance VECM models empirical test results,
further analysis Impulse Response Function (IRF). Impulse Response
Function is one step in a VECM analysis which aims to see the response of
the dependent variable due to the shocks of the independent variables in a
given period. The results of the analysis of Impulse Response Function Model
policy instrument Loan to Value (LTV) to mitigate the impact of capital flow to
movements in the credit cycle is shown in Figure 2. Overall macroprudential
policy instruments such as LTV and variable shocks BI Rate, GDP and the
exchange rate responds to movement the credit cycle in Indonesia. A change
in the policy shock variable LTV and requires a relatively long time span in
the variables to be at a point equilibrium. LTV policy response to changes
in credit occurred at the beginning of the period to over the period of the
30th. LTV policy response to cushion the impact of capital flows on the
credit cycle occurs in the 3rd period to exceed the period of the 30th with
a positive direction. Response capital flow to movements in the credit cycle
occurred during the 2nd through a 10th period. Response capital flows find
equilibrium points in the period to 10 with a movement towards the positive
and negative. BI policy response rate, GDP and value exchange rate against
the movement of the credit cycle occurs at the beginning of the period to
exceed the period of the 30th. Response rate and the GDP of the business
cycle moves negatively, while the in positive BI rate.
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to mitigate the impact of capital flow to movements in the credit cycle
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After analyzing Impulse Response function, the next step is to test the
Variance Decomposition (VD). VD test is used to look at the contribution
changes macroprudential policy instruments such as LTV and variable
shocks BI rate, GDP and the exchange rate to changes in the credit cycle. VD
test results on the model of LTV policy instruments to mitigate the impact of
capital flow to movements in the credit cycle is presented in Table 4. Variable
macroprudential policy instruments such as LTV_FlOWS have the greatest
contributed in mitigating the impact of capital flow to movements in the
credit cycle with a value of 34 456% in the period to 30, Macroprudential
policy instruments such as LTV also provides the greatest contribution to
changes in the credit cycle with a value of 2,709% in the period to 30th. While
the interest rate of the Central Bank in the form of BI rate has almost the same
contribution to the policy that is equal to 2,593% LTV. While capital flows,
GDP, and the exchange rate has a weak contribution to the movement of the
credit cycle in Indonesia.
Table 4. Results Variance Decomposition in Policy Instrument Model Loan to Value (LTV)
To Mitigate Impact of Capital Flows to Credit

Period

S.E.

DCGAP

Variance Decomposition CGAP
LTV_
LTV
DFLOW
FLOWS

DBI_
RATE

DGDP

DRER

1

0.07

100

0

0

0

0

0

0

5

0.171

64.415

3.028

27.073

0.294

2.159

1.621

1.405

10

0.258

60.03

2.825

32.071

0.352

2.372

1.48

0.867

20

0.377

58.551

2.736

33.886

0.345

2.545

1.285

0.649

30

0.467

58.086

2.709

34.456

0.341

2.593

1.228

0.584

4.2. Reserves Requirements (GWM) Policy: Procyclical Capital flow
and the Credit Cycle
Testing VECM empirical models used to see the significance of macroprudential
policy instruments in the form of statutory reserves to cushion the impact of
capital flows on the credit cycle and variable shocks monetary policy stance,
Gross Domestic Product, real effective exchange rate. VECM estimation
results of macroprudential policy instruments such as reserve requirement
to mitigate the impact of capital flows on the credit cycle are presented in
Table 5. Based on estimates VECM short-term models indicate that GWM
macroprudential policy instruments are not effective in reducing the impact
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of capital flows to the private sector credit cycle. This is indicated by the three
models lack a bona fide cointegration significant influence. Variable credit to
GDP has influence significant against it self the change of credit to GDP with
a coefficient of -0349.
The long-term analysis shows that the monetary policy of the Central
Bank in the form of capital flows, BI rate (BI rate), GDP and the exchange
rate significantly influence the credit cycle with a coefficient of 0504, 2159,
12 351 and 1121. The use of models cointegration in equation 1 (CointEq1)
has consequences on the value of AIC Akaike and Schwarz IC for each -1939
and 1571 were lower compared with the model cointegration in Equation 3
and 2 (CointEq3 and CointEq2). This leads to the consequence used model.
VECM estimation test results on macroprudential instruments such as
reserve requirement can be said towards balance short term. It is seen by
the ECT (Error Correction Term) were negative (+). Based on estimates as a
whole can be said that only the reserve requirement policy instruments are
not significant to curb capital flow to the credit cycle.
GWM policy geared to put the brakes on credit growth by increasing
banks’ capital reserves at the Bank premises in good shape and the rupiah
currency. Corresponding empirical test results show that the increase in the
reserve requirement is less effective in halting the rapid capital flows to the
credit cycle. This is because the cycle of movement is affected by the strong
credit of the financial cycle that follows the phase of economic growth.
Then after seeing the significance of the results of empirical test VECM
models, further analysis Impulse Response Function (IRF). Impulse Response
Function is one step in a VECM analysis which aims to see the response of
the dependent variable due to the shocks of the independent variables in
a given period. The results of the analysis of Impulse Response Function
Model GWM policy instruments to mitigate the impact of capital flow to
movements in the credit cycle is shown in Figure 3. Overall macroprudential
policy instruments such as reserve requirement and variable shocks BI Rate,
GDP and the exchange rate is less a response to movements in the credit
cycle Indonesia. The change in the reserve requirement policy and variable
shock requires a relatively long time span in the variables to be at a point
equilibrium. GWM_FLOW policy response to changes in the credit provides
a weak response to curb the impact of capital flows to changes in the credit
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Table 5. Estimation Results VECM in Model Instrument Policy (GWM)
To Mitigate Impact of Capital Flow to Credit
Long Term
CointEq1

CointEq2

DFLOW(-1)

0.504

0.082

-0.655

DBI_RATE(-1)

2.159

0.636

46.416

DGDP(-1)

12.351

-1.837

-166.395

DRER(-1)

1.121

1.288

114.029

C

0.191

-0.924

-84.402

Short Term
D(DCGAP)

D(GWM)

D(GWM_FLOWS)

0.002

-0.001

-0.158

[0.226]

[0.587]

[0.500]

Variable

Variable
CointEq1
CointEq2
CointEq3
D(DCGAP(-1)
D(GWM(-1)
D(GWM_FLOWS(-1)
D(DFLOW(-1)
D(DBI_RATE(-1)
D(DGDP(-1)
D(DRER(-1)
C

CointEq3

0.004

0.028

3.216

[0.828]

[0.345]

[0.209]

0.000

0.000

-0.040

[0.803]

[0.270]

[0.154]

-0.349*

0.101

8.276

[0.002]

[0.565]

[0.586]

-0.086

-0.427

-49.234

[0.905]

[0.700]

[0.607]

0.002

0.005

0.527

[0.823]

[0.707]

[0.634]

0.000

-0.001

-0.069

[0.790]

[0.641]

[0.598]

-0.017

0.004

0.282

[0.085]

[0.787]

[0.827]

-0.028*

0.004

0.604

[0.048]

[0.849]

[0.749]

-0.005

0.000

0.088

[0.129]

[0.993]

[0.852]

0.041*

0.012

1.201

[0.000]

[0.484]

[0.427]

Akaike AIC

-1.939

-1.060

7.858

Schwarz SC

-1.571

-0.692

8.226

Significant at the level * 5%

cycle. GWM response macroprudential policy instruments also have a weak
response to changes in credit. The response rate of the Central Bank in the
form of central bank policy rate, capital flow GDP, and the exchange rate has
a weak response to changes in credit.
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Figure 3. Impulse Response Function Model Statutory policy instrument (GWM)
to mitigate the impact of capital flow to movements in the credit cycle

After analyzing Impulse Response Function, the next step is to test the
Variance Decomposition (VD). VD test is used to look at the contribution
changes macroprudential policy instruments such as reserve requirement
and variable shocks BI rate, GDP and the exchange rate to changes in the
credit cycle. VD test results on the model of the reserve requirement policy
instruments to mitigate the impact of capital flow to movements in the credit
cycle is presented in Table 6. Variable macroprudential policy instruments
such as GWM_FlOWS have the greatest contributions in mitigating the impact
of capital flow to movements in the credit cycle with a value of 3,508% in the
period to 30, While other variables such as reserve requirement policy, capital
flows, the BI rate, GDP da exchange rate have a relatively small contribution
to the change in the credit cycle in Indonesia.
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Table 6. Results Variance Decomposition In Model Statutory Instrument Policy (GWM)
To Mitigate Impact of Capital Flow Against The movement of Cycle Credit

Period

S.E.

DCGAP

Variance Decomposition CGAP
GWM
GWM
DFLOW
FLOWS

DBI_RATE

DGDP

DRER

1

0.084

100

0

0

0

0

0

0

5

0.145

92.973

0.726

2.292

1.404

0.669

1.547

0.385

10

0.195

92.719

0.517

2.905

1.165

0.912

1.48

0.299

20

0.268

92.511

0.396

3.349

1.059

1.031

1.403

0.248

30

0.326

92.439

0.353

3.508

1.02

1.074

1.373

0.229

4.3. GWM+LDR Policy: Procyclical Capital flow and Credit Cycle
VECM empirical test results provide a snapshot of how the effectiveness of
macroprudential instruments such GWM + LDR policy to mitigate the impact
of capital flows to changes in the credit cycle. Table 7. Presenting the results
of the estimated VECM model GWM + LDR policy to mitigate the impact of
capital flow to movements in the credit cycle. Based on estimates of shortterm VECM indicates that macroprudential policy instruments GWM + LDR
can effectively mitigate the impact of capital flows to the private sector credit
cycle well in the first lag with a coefficient of -0009 with α = 5%. Increasing
the amount of the GWM+LDR 1% will decrease the movement of 0.009% of
the credit cycle, assuming other variables held constant. Variables in the form
of credit to GDP significant affect the variable itself at lag 1 with a coefficient
of -0369. Central Bank’s interest rate policy in the form of the BI rate and GDP
also has a significant impact on the credit cycle for each -0017 and -0028.
Then the test results VECM estimation on macroprudential instruments
such as reserve requirement + LDR can be said to the long-term balance. It is
seen by the ECT (Error Correction Term) negative (-). The long-term analysis
shows that the monetary policy of the Central Bank in the form of BI rate (BI
rate), GDP and the exchange rate significantly influence the credit cycle with
value coefficient of 0932, 29 660, and -1324. Based on estimates as a whole
can be said that the policy instruments GWM + LDR significant influence to
curb capital flow to the credit cycle. The variable lag of credit to GDP that
affects the variable itself on cointegration equation 1(CointEq1).In addition,
BI variable rate and GDP also significantly affect the change in private sector
credit cycle.
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Table 7. Estimation results VECM on Policy Model (GWM + LDR)
To Mitigate Impact of Capital Flow Movement to Credit
Variable

Long Term
CointEq1
CointEq2

CointEq3

CointEq4

DBI_RATE(-1)

0.932

0.481

0.225

1.89

DGDP(-1)

29.66

1.657

-0.728

-8.281

DRER(-1)

-1.324

0.988

1.619

1.506

C

0.095

-0.565

-0.761

0.093

D(GWM_LDR)

D(GWM_LDR_
FLOWS)

D(DFLOW)

Short Term
Variable
CointEq1
CointEq2
CointEq3
CointEq4
D(DCGAP(-1)
D(GWM_LDR(-1)
D(GWM_LDR_FLOWS(-1)
D(DFLOW(-1)
D(DBI_RATE(-1)
D(DGDP(-1)
D(DRER(-1)
C

D(DCGAP)
0.003*

0.002

-0.118*

-0.793*

[0.015]

[0.204]

[0.003]

[0.000]

-0.019*

0.004

1.822*

2.277

[0.051]

[0.793]

[0.000]

[0.158]

0.014*

0

-1.313*

-0.658

[0.020]

[0.962]

[0.000]

[0.488]

0.002

0.002

0.029

-1.985

[0.298]

[0.445]

[0.566]

[0.000]

-0.369*

-0.054

-4.604

5.199

[0.001]

[0.753]

[0.231]

[0.770]

0.004

-0.032

-1.105

-1.662

[0.964]

[0.810]

[0.709]

[0.904]

-0.009*

0

0.185

0.295

[0.033]

[0.974]

[0.185]

[0.648]

0

-0.001

-0.021

0.314*

[0.752]

[0.643]

[0.481]

[0.023]

-0.017*

-0.008

-0.354

-0.674

[0.059]

[0.608]

[0.277]

[0.654]

-0.028*

-0.046*

-0.064

0.354

[0.034]

[0.029]

[0.891]

[0.870]

-0.005

-0.005

-0.019

0.36

[0.118]

[0.286]

[0.864]

[0.483]

0.042

0.019

0.188

0.047

[0.000]

[0.278]

[0.621]

[0.979]

Akaike AIC

-2.004

-1.084

5.119

8.184

Schwarz SC

-1.603

-0.682

5.521

8.585

Significant at the level * 5%

After analyzing the VECM models, we then conducted an analysis of
Impulse Response Function (IRF). Impulse Response Function (IRF) is one
step in a VECM analysis which aims to see the response of the dependent
variable due to the shocks of the independent variables in a given period. The
results of the analysis of Impulse Response Function Model + LDR reserve
requirement policy instruments to mitigate the impact of capital flow to
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movements in the credit cycle is shown in Figure 4. Overall macroprudential
policy instruments such as reserve requirement + LDR and variable shocks
BI Rate, GDP and the exchange rate is less responsive to the movement of the
credit cycle in Indonesia. GWM + LDR_FLOWS policy response to changes
in credit provide a response in the first period with a weak response to brake
the impact of capital flows. Response macroprudential policy instruments
GWM + LDR also has a weak response to the credit cycle. The response rate
of the Central Bank in the form of central bank policy rate, capital flow GDP,
and the exchange rate has a weak response to changes in credit in the first
period.
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Figure 4. Impulse Response Function Model Statutory policy instrument + Loan to Deposit Ratio
(GWM + LDR) to mitigate the impact of capital flow to movements in the credit cycle

After analyzing Impulse Response Function, the next step is to test the
Variance Decomposition (VD). VD test is used to look at the contribution
change form GWM_LDR_FLOWS macroprudential policy instruments
and variable shocks BI rate, GDP and the exchange rate to changes in the
credit cycle. VD test results on the model of the reserve requirement policy
instruments to mitigate the impact of capital flow to movements in the credit
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cycle is presented in Table 8. Variable macroprudential policy instruments
such as GWM_LDR_FLOWS have the greatest contributed in mitigating the
impact of capital flow to movements in the credit cycle with a value of 8568%
in the period to 30, While other variables such as GWM_LDR policy, capital
flows, the BI rate, GDP da exchange rate have a relatively small contribution
to the change in the credit cycle in Indonesia.
Table 8. Results Variance Decomposition in Model (GWM + LDR)
Policy to Mitigate Impact of Capital flows to Cycle Credit

Period

S.E.

DCGAP

Variance Decomposition CGAP
GWM_
GWM_
LDR
DFLOW
LDR
FLOWS

DBI_
RATE

DGDP

DRER

1

0.081

100

0

0

0

0

0

0

5

0.144

86.309

0.128

7.566

1.364

1.641

1.957

1.031

10

0.193

86.016

0.13

8.07

1.255

1.977

1.795

0.754

20

0.265

85.754

0.134

8.437

1.257

2.137

1.675

0.602

30

0.322

85.662

0.136

8.568

1.258

2.194

1.631

0.547

4.4. Loan to Value (LTV) Policy: Business Cycles and Credit
VECM empirical test results provide a snapshot of how the effectiveness of
macroprudential instruments such as LTV policy to mitigate the impact of
capital flows to changes in the credit cycle. Table 9. Presenting the results
estimated VECM model LTV policy instruments to mitigate the impact
Cycle Business on the movement of the credit cycle. In the short term, VECM
estimation results indicate that macroprudential policy instruments LTV not
significant effect in reducing the impact of the business cycle to changes in
private sector loans with a coefficient of 0.080. while, the BI rate and GDP
significantly influence changes in the credit cycle with a coefficient of -0019
and -0028. VECM estimation test results on macroprudential instruments
such as LTV can be said to the long-term balance. It is seen by the ECT (Error
Correction Term) negative (-). The long-term analysis shows that the capital
flow, the BI rate, GDP and the exchange rate significantly influence the credit
cycle with value coefficient of 1.095, 1.253, 42 968, and -2077.
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Table 9. Estimated Results VECM on macroprudential policy Model Loan to Value (LTV)
to Mitigate Impact of Business Cycles to Credit
Long Term
CointEq1

CointEq2

DFLOW(-1)

1.095

0.348

3.283

DBI_RATE(-1)

1.253

0.36

3.822

DGDP(-1)

42.968

15.616

119.911

DRER(-1)

-2.077

0.212

-0.42

C

-0.104

-0.755

-5.02

Short Term
D(DCGAP)

D(LTV)

D(LTV_GDP)

-0.002

0.002

0.009

[0.442]

[0.619]

[0.727]

Variable

Variable
CointEq1
CointEq2
CointEq3
D(DCGAP(-1)
D(LTV(-1)
D(LTV_GDP(-1)
D(DFLOW(-1)
D(DBI_RATE(-1)
D(DGDP(-1)
D(DRER(-1)
C

CointEq3

-0.007

-0.001

-0.009

[0.663]

[0.968]

[0.952]

0.002

-0.001

-0.002

[0.492]

[0.881]

[0.928]

-0.381*

-0.116

-0.455

[0.001]

[0.520]

[0.671]

-0.354

0.076

-1.303

[0.346]

[0.899]

[0.718]

0.08

-0.014

0.221

[0.215]

[0.892]

[0.718]

0

0

-0.001

[0.599]

[0.958]

[0.915]

-0.019*

-0.012

-0.06

[0.044]

[0.434]

[0.504]

-0.028*

0.003

0.029

[0.037]

[0.906]

[0.820]

-0.005

0.001

0.002

[0.120]

[0.873]

[0.940]

0.039

0.02

0.118

[0.000]

[0.252]

[0.263]

Akaike AIC

-1.979

-1.037

2.53

Schwarz SC

-1.611

-0.669

2.898

Significant at the level * 5%

After analyzing the VECM models, we then conducted an analysis of
Impulse Response Function (IRF). The results of the analysis Impulse Response
Function on the model LTV policy instruments to mitigate the impact of
business cycles on the movement of the credit cycle is shown in Figure 5.
Overall macroprudential policy instruments such as LTV and variable shocks
BI Rate, GDP and the exchange rate is less a response to movements in the
credit cycle Indonesia. LTV policy response occurred in the first period
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subsequent move flat with a weak response. LTV policy response to cushion
the impact of the business cycle responds to movements of the early period of
the credit cycle next move flat to the positive direction. Response capital flow
and BI rate response to changes in credit at the beginning of the period with
positive and negative directions. While GDP and exchange rate response to
credit occurred at the beginning of the period and the period of the 4th and
then returned to find the point equilibrium.
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Figure 5. Impulse Response Function Model policy instrument Loan to Value (LTV)
to mitigate the impact of business cycles on the movement of the credit cycle

Analysis Variance Decomposition provides descriptions contribution
policy variable magnitude and variable LTV other surprises on the movement
of the credit cycle. In the short term variations, credit movement is dominated
by the surprise came from LTV policy to dampen the business cycle and the
credit itself during the period of the 30th with a value of 3799 and 88 359. LTV
policy also contributed to relatively large credit cycle is 2,517 in the period to
30th. While capital flows, the BI rate, GDP and the exchange rate contributed
to the weak credit cycle.
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Table 10. Results of Variance Decomposition in Policy Instrument Model Loan to Value (LTV)
to Mitigate Impact of Cycles Business to Credit

Period

S.E.

DCGAP

Variance Decomposition CGAP
LTV_
LTV
DFLOW
GDP

DBI_
RATE

DGDP

DRER

1

0.083

100

0

0

0

0

0

0

5

0.149

89.159

2.335

3.241

1.066

1.424

1.531

1.24

10

0.201

88.795

2.423

3.511

1.035

1.715

1.257

1.26

20

0.277

88.473

2.492

3.723

1.068

1.868

1.091

1.281

30

0.336

88.359

2.517

3.799

1.08

1.922

1.031

1.289

4.5. Reserve Requirement (GWM) Policy: Business Cycles and Credit
Table 11 shows that the estimation of short-term use in mitigating the reserve
requirement policy VECM business cycle no significant effect on credit with
coefficient 0.006. While the credit cycle is affected by the variable itself with
the coefficient value of -0381. On the other hand, the reserve requirement
policy in dampening the business cycle is influenced by the variable itself
with a coefficient of 0734. VECM estimation test results on macroprudential
instruments such as reserve requirement can be said to the long-term balance.
It is seen by the ECT (Error Correction Term) negative (-). The long-term
analysis shows that the capital flows, the BI rate, GDP and the exchange rate
significantly influence the credit cycle with value coefficient of -0809, -4713,
25 389, and -2388.
Table 11. Results In the VECM Estimation Model Statutory (GWM)
to Mitigate Impact of Business Cycles to Credit
Long Term
CointEq1

CointEq2

DFLOW(-1)

-0.809

0.068

3.791

DBI_RATE(-1)

-4.713

-9.9

-108.124

DGDP(-1)

25.389

51.302

569.223

DRER(-1)

-2.388

-7.11

-81.381

C

-0.017

-1.557

-14.026

Short Term
D(DCGAP)

D(GWM)

D(GWM_GDP)

-0.004

0.004

-0.1

[0.720]

[0.843]

[0.503]

Variable

Variable
CointEq1
CointEq2
CointEq3

CointEq3

0.011

-0.023

0.228

[0.800]

[0.731]

[0.674]

-0.001

0.002

-0.016

[0.818]

[0.716]

[0.705]
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D(DCGAP(-1)
D(GWM(-1)
D(GWM_GDP(-1)
D(DFLOW(-1)
D(DBI_RATE(-1)
D(DGDP(-1)
D(DRER(-1)
C

-0.381*

0.104

0.292

[0.002]

[0.571]

[0.847]

-0.005

0.004

-5.802*

[0.980]

[0.990]

[0.027]

0.006

0

0.734*

[0.799]

[0.997]

[0.012]

0

-0.001

-0.016

[0.686]

[0.439]

[0.172]

-0.017

0.003

0.016

[0.102]

[0.827]

[0.900]

-0.02

0.001

0.013

[0.162]

[0.974]

[0.944]

-0.001

-0.002

0.009

[0.649]

[0.633]

[0.813]

0.042*

0.012

0.099

[0.000]

[0.489]

[0.497]

Akaike AIC

-1.909

-1.058

3.154

Schwarz SC

-1.541

-0.69

3.522

Significant at the level * 5%

Analysis of Impulse Response Function (IRF) movement of the credit
cycle illustrates that GWM_GDP policy to cushion the impact of the business
cycle responds to credit the to-period 5 to move in a positive way. While the
reserve requirement policy response to a weak loan move until the period of
the 30th. BI rate response to the credit cycle occurred in the first period with
a positive move. The increase in the BI rate will be responded by the credit
cycle in the first period. Meanwhile, the response of GDP and a negative
exchange rate moves started early period until the period of the 30th. The
increase in GDP and the exchange rate led to a decrease in the credit cycle.
Lastly, response capital flow to movement of the credit cycle occurs at the
beginning of the period until the 5th period and subsequently returned to the
point equilibrium.
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Figure 6. Impulse Response Function Model Statutory policy instrument (GWM)
to mitigate the impact of business cycles on the movement of the credit cycle

Analysis Variance Decomposition describes the contribution of variable
magnitude and variable reserve requirement policy more surprises on the
movement of the credit cycle. In the short term variations credit movement
dominated by the shock from the credit itself during the period of the 30th
with a value of 97 041. While the reserve requirement policies contribute
relatively low against the credit cycle that is equal to 0506 during the period
of the 30th. While capital flows, the BI rate, GDP and the exchange rate
contributed to the weak credit cycle.
Table 12. Results of Variance Decomposition in (GWM)
Policy to Mitigate Impact of Business Cycles to Credit

Period

S.E.

DCGAP

Variance Decomposition CGAP
GWM_
GWM
DFLOW
GDP

DBI_
RATE

DGDP

DRER

1

0.086

100

0

0

0

0

0

0

5

0.158

96.222

0.698

0.719

0.229

0.078

0.578

1.472

10

0.216

96.665

0.58

0.699

0.132

0.113

0.554

1.252

20

0.3

96.944

0.526

0.663

0.075

0.124

0.526

1.139

30

0.366

97.041

0.506

0.65

0.055

0.128

0.516

1.099

4.6. GWM+LDR Policy: Business Cycles and Credit
VECM empirical test results provide the big picture significant
macroprudential policy instruments such as GWM + LDR and variable other
surprises to the credit cycle. Table 13 shows that the estimation of short-term
use VECM GWM + LDR policy in mitigating the business cycle no significant
effect on credit with coefficient 0.006.Credit cycle is affected by the variable
itself with the coefficient value of -0359. BI rate, GDP, and the exchange rate
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significantly influence the movement of the credit cycle with each coefficient
value of -0018, -0030, and -0006. While the GDP, on the other hand, a significant
effect on the amount of the GWM + LDR policy with a coefficient value of
-0046. VECM estimation test results on macroprudential instruments such as
reserve requirement + LDR can be said to the long-term balance. It is seen by
the ECT (Error Correction Term) negative (-). The long-term analysis shows
that the capital flows, the BI rate, GDP and the exchange rate significantly
influence the credit cycle with value coefficient of 1,278, 2,423, 17155, and
-0362.
Table 13. Results In the VECM Estimation Model (GWM + LDR)
to Mitigate Impact of Business Cycles to Credit
Long Term
CointEq1

CointEq2

CointEq3

DFLOW(-1)

1.278

0.448

3.753

DBI_RATE(-1)

2.423

0.908

7.41

DGDP(-1)

17.155

2.649

19.026

DRER(-1)

0.362

1.261

8.914

C

0.253

-0.615

-4.169

Short Term
D(DCGAP)

D(GWM_LDR)

D(GWM_LDR_GDP)

0.002

0.003

0.022

[0.309]

[0.147]

[0.172]

Variable

Variable
CointEq1
CointEq2
CointEq3
D(DCGAP(-1)
D(GWM_LDR(-1)
D(GWM_LDR_GDP(-1)
D(DFLOW(-1)
D(DBI_RATE(-1)
D(DGDP(-1)
D(DRER(-1)
C

0.018

0.038

0.253

[0.519]

[0.370]

[0.379]

-0.002

-0.005

-0.034

[0.543]

[0.352]

[0.367]

-0.359*

-0.055

-0.369

[0.002]

[0.751]

[0.750]

-0.195

-0.011

-1.836

[0.593]

[0.985]

[0.623]

0.027

-0.003

0.288

[0.626]

[0.969]

[0.607]

0

-0.001

-0.005

[0.651]

[0.652]

[0.569]

-0.018*

-0.007

-0.046

[0.067]

[0.637]

[0.642]

-0.030*

-0.046*

-0.296*

[0.032]

[0.029]

[0.036]

-0.006*

-0.005

-0.036

[0.080]

[0.307]

[0.273]

0.042*

0.019

0.116

[0.000]

[0.276]

[0.310]

Akaike AIC

-1.945

-1.112

2.702

Schwarz SC

-1.577

-0.744

3.07

Significant at the level * 5%
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Analysis of Impulse Response Function (IRF) movement of the credit
cycle suggests that the policy GWM_LDR_GDP soften the impact of the
business cycle responds to credit in the 3rd period with the movement of the
weak. While the policy response to the credit GWM_LDR moving weak and
flat until the period of the 30th. BI rate response to the credit cycle occurred
in the first period towards the positive. Meanwhile, the response of GDP and
a negative exchange rate moves started early period until the period of the
30th. Lastly, response capital flow to movement of the credit cycle occurs at
the beginning of the period until the 5th period and subsequently returned to
the point equilibrium.
Response of GWM_LDR_GDP to DCGAP
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Figure 7. Impulse Response Function Model (GWM + LDR)
to mitigate the impact of business cycles on the movement of the credit cycle

Analysis Variance Decomposition describes the contribution of variable
magnitude GWM + LDR Policy and other surprises on the movement variable
cycle credit. In the short term variations credit movement dominated by
the shock from the credit itself during the period of the 30th with a value
of 91 317. Capital flows, GDP and the exchange rate almost have the same
contribution to the change in the credit cycle that is equal to 2,439, 2,122,
and 2,174. While the reserve requirement policies contribute relatively low
against the credit cycle that is equal to 0.001 in the period to 30th. Lastly, the
BI rate has contributed as much as 1,892 in the period to 30th.
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Table 14. Results of Variance Decomposition in Model (GWM + LDR)
to Mitigate Impact of Business Cycles to Credit
Variance Decomposition CGAP
GWM_
GWM_
DFLOW
LDR
LDR_GDP

Period

S.E.

DCGAP

1

0.084

100

0

0

5

0.144

92.184

0.005

0.148

DBI_
RATE

DGDP

0

0

0

0

2.115

1.299

2.455

1.79

DRER

10

0.192

91.767

0.003

0.094

2.221

1.642

2.277

1.992

20

0.264

91.435

0.002

0.064

2.381

1.826

2.164

2.126

30

0.32

91.317

0.001

0.052

2.439

1.892

2.122

2.174

4.5. Discussion of Test Results Empirical VECM on Policy
macroprudential, Capital flows, Credit and Business Cycle in Indonesia
Empirical test results using VECM consistent with research on the effectiveness
of the macroprudential policy that has been done before. LTV policy geared to
slow the rate of growth in motor vehicle loans and property. Corresponding
empirical test results show that the increase in LTV is able to put the brakes on
the rapid capital flows to the credit cycle. LTV policy can recommend as one
of macroprudential policy instruments to mitigate systemic risks originating
from credit risk. Increasing the amount of LTV will indirectly increase the
amount of a number of buffers capital the banking system. Strengthening
of banks’ capital reserves would reduce systemic risk. Research conducted
by Kim and Lee (2017) macroprudential policy instrument in the form of
Foreign Exchange (FX) effective to mitigate the impact of capital inflow
to growth excess of the credit cycle in Korea. While Lopez et al. (2014)
conducted a study in Colombia with the results of empirical findings that
macroprudential policy instruments such as countercyclical loan provisions
are effective to mitigate the impact of procyclical capital inflow against credit
growth. Countercyclical loan provisions are in addition to capital reserve
banking which is used as a buffer in the event of non-performing loans
(Akinci & Olmstead-Rumsey, 2015; Kara, 2016) The movement of the credit
cycle tends to follow cycles of economic growth, as was done by (Apostoaie
& Percic, 2014).
Later studies Mendicino & Punzi (2014) analyze the effectiveness of
LTV policy in America. He found that the policy LTV able effectively to slow
the rate of credit growth caused by capital flows. Then Gete & Reher (2016);
Kong & Authority (2010) also support these findings. LTV policy directed to
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reduce the rate of credit growth in terms of motor vehicle loans and property
loans. LTV policy in Indonesia undergone some changes during this decade.
The LTV policy change was tightened, especially on motor vehicle loans and
property (Utari GA Diah, Arimurti sandpipers, 2012). Meanwhile, based on
the findings of the empirical use method VECM analysis, statutory reserves
policy is less effective to suppress the rush of capital flow to movements in
the credit cycle. In addition to the reserve requirement policy is not effective
to reduce the rate of credit growth directly. This condition is influenced by the
behavior of the financial cycle behave procyclical towards economic phase.
VECM empirical findings indicate that the coefficient parameters GWM
Policy + LDR negative in accordance with the hypothesis that the expected
results. GWM + LDR effective policy to curb the impact of capital flows on
the credit cycle. This is consistent with research conducted by Buncic &
Melecky (2014); Montoro & Moreno (2011); Tovar et al., 2012) which found
that the policy reserve requirement so-called by additional bank capital
can effectively suppress excessive credit growth. Credit decline occurred
because additional capital requirements that must be kept by the amount of
the reserve requirement + LDR either in the form of currency and rupiah at
Bank Indonesia. Besides the reduction in third party funds can be channeled
back by banks in the form of loans because it is stored in the form of reserve
requirement + LDR. On the other hand, the swift flow of capital inflow would
trigger banks to increase lending. This is supported by research Baskaya,
Giovanni, Kalemli-Özcan, Peydro, and Ulu (2017); Tarashev, Avdjiev, &
Cohen (2016) indicates that the flow of heavy capital inflow will increase
the loan portfolio. These empirical findings can be used as a reference by
Bank Indonesia especially Division macroprudential policy as one of
macroprudential policy instruments in order to control credit in Indonesia as
a result of capital flows.
VECM model estimation on the other variables proved to be still in
line with previous findings related to financial procyclical behavior, namely
economic growth still significantly impact credit growth. Credit cycle, closely
related to the phase of economic growth or movement of the business cycle.
This is also supported by the findings of Apostoaie & Percic (2014); Du (2017);
Okimoto & Takaoka (2017) which describes that the credit cycle tends to
follow the movement of the movement pattern of the business cycle. This
situation became one of the sources of systemic risk in credit growth that is
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procyclical. The study also found that macroprudential policy instruments
such as LTV, the reserve requirement, and reserve requirement + LDR are
less effective to dampen business cycles on the movement of banking sector
credit cycle. Macroprudential policy dampens business cycles tend to be
difficult to dampen the excessive movement of the credit cycle. This is due
to the behavior of banks towards lending, which tends to follow the pattern
of economic growth. The behavior of bank lending nature procyclical would
threaten the financial system on the occurrence of the systemic risk. In line
with research conducted by Bahadir & Gumus (2016) found that less effective
macroprudential policy instruments to dampen business cycles against
credit excessive growth. Sebastian (2017); Bole, Prašnikar, and Trobec (2014)
add behavior leading, which are procyclical influenced by the behavior
of banking sector which avoids the risk of bad debts. On the other hand,
excessive lending during the economic phase ride, it feared could threaten
systemic risk of failure to pay when a customer when the turning point in the
economic phase or it is called a recession

5. CONCLUSION
Credit cycle, capital flows, and macroprudential policy instruments is an
interesting issue to be analyzed especially in contexts stability of the financial
system. Swift currents flow capital could threaten credit portfolio growth,
especially the private sector. Lending, which is procyclical has the potential
for systemic risk to the banking system. Systemic risk arising from the linkages
between financial institutions with one another (interconnected) and the
tendency of the financial institutions follow the economic cycle (procyclical).
Especially the need for an anticipation of macroprudential policies to prevent
systemic risk primarily arising from the banking sector credit. This study
aims to measure the effectiveness of policy instruments macroprudential to
cushion the impact of capital flows and fluctuations in the business cycle of
the credit cycle of the private sector by adding variable BI rate shocks, real
GDP, and the real exchange rate. The analytical method used is the Vector
Error Correction Model (VECM) to simulate the model in accordance with
the mitigation and macroprudential policy instruments.
The results of the empirical findings provide results that macroprudential
policy instruments such as LTV and GWM + LDR effectively address the impact
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of capital flows on the rate of credit growth. While the reserve requirement
policy instrument is not effective to suppress the movement of credit as a
result of capital flow. Meanwhile, LTV macroprudential policy instruments,
the reserve requirement, and reserve requirement + LDR is not effective
to mitigate the impact of the business cycle of the credit growth. Based on
the findings of this study, the policy recommendations that can be taken by
Bank Indonesia is a liability hedging against the capital flow by extending
the term of capital inflow to reduce the rate of credit growth procyclical.
Referring to the findings of the effectiveness of measures macroprudential
instruments LTV and GWM + LDR can be recommended as a reference for
policy framework macroprudential which can help overcome the systemic
risk in the banking system by reducing the occurrence of credit growth or
excessive credit growth follows the phase of economic growth (procyclical).
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ABSTRACT
Capital flight in 21st century is still one of the key problem against to economic
development and having strong economic for developing countries. Emerging Asian
Economies and also one of the Eurasian economies Turkey have this crucial issue in
their economy. Capital flight has no general definition and measurement worldwilde
accepted. However there are many models and measurement are investigated. In this
paper there will be comparison of two important economies capital flight positions
Turkey and Indonesia with using data between 1980 and 2016; 1980-2000 respectively.
In the models Capital flight measured by World Bank (1985) method, was used as
dependent variable and external debt, foreign direct investment, uncertainty, real
GDP growth, exchange rates, trade balance and consumer price index were used as
independent variables and also for Indoniesia military expenditure was used. The
similarities and differences have been discussed with using not only the estimations
but also the general economic indicators level. The main result is capital flight cannot
reduce with putting forward strict laws, policy makers should approach this complex
situation in every aspects which are rising FDI, reducing infilation rate, increasing
political trustworthiness and all balance of payments sensitivities. More openness
could result with more capital flight however in more liberal and strong financial and
banking system openness can reduce capital flight.
Keywords: Capital Flight, Time Series, Euroasian Economies
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1. INTRODUCTION
Capital flows and capital flight may well be defined a crucial issue for
developing countires especially Asian and Eurasin countries. There aqre still
many discussion of this issue on the economics literature. The main question
is “ how capital flight can continue with strict central bank regulations and
reduced crisis effect?” however with this question many linked ones appears
such as what is causality between macroeconomic variables and capital
flight?, is there any similaties between countries which suffers capital flights
and also what is the difference between capital flows and capital flights? and
so on. There are various of capital flight defitions and misunderstanding
between usual capital flows and flights (Cuddington 1986; World Bank 1985;
Morgan Guaranty Trust Company 1986; Cline 1987; Dooley 1986; Lessard
and Williamson 1987). It is important to define capital flight which can be
explained such that “flowing out money which is hot money rapidly out of
the country when finansial or politicay instability or crisis appears” but yet
this definition cannot help tp separate calital outflows and flights so there
are few conditons to identify it respectively having investments, money
laundering, and/or tax evasion process (Boyrie 2010). After this definition
for developing countries promoting their capital broad is the easy solution
and also suggestion to become their economy attration to other countires
for investment because of lack of capital stock in developing countires. The
essential international financial intitutuins- IMF, World Bank and OECD
recommend them to create attractive and also stable enviorament for direct
financial investment but for developing countires steady-state position and
sustaining it can be difficult with sensitivity of financial market regulations.
Although capital flight has been a problem as early as the seventeenth century
in Europe and in the early twentieth century in Europe and United States of
America (see, e.g., Kindleberger, 1987), the subject matter in the contemporary
world latter gained momentum again since the early 1980s.
In 90s Asian developing countires and also Turkey had relatively
high growth rates and also those economies were respectvly safe for direct
investment (WorldBank,1999) however, there is a strong relationship
between crisis and capital flight ratio in 90s Asian tigers faced economic
crisis and capital flows had already started. Moreover, currency devaluations
espeacially in Indonasia, Thailand and Turkey occurred and depreciation of
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money forced to capital owner to invest ther money to other countries. Late
90s, Asian Economies and also Turkey have been tried to regulate financial
laws ans investment rate with their central banks to reduce capital flight and
have strong banking system. Political and financial instability makes those
economies unsafe for investors, Asian tiger and Turkey faced into same
problem which can be called intutitional inefficiencies which highlighted by
Acemoglu (2012) as capitalism’s intruments works just only the presence of
strong/efficient financial and political institutions.
Institutions. Developing countries have lack of capital and indirectly
developmental issues, capital flight not only causes capital deformation but
also with decomposed financial insturements make unefficient and create
barriers on the development to those countries.
In this study capital flight and some macoreconomic variables will be
discussed in the framework of comparative analysis with using Granger
Causality and regression analysis and also overcoming economic crisis and
its impacts will be compared these two economies financial aspects. Policy
recommendations and failure of its applications will be highlighted.

2. LITERATURE REVIEW
Reasons and results of capital flight in case of developing countries are tested
in many of research papers and studies. The relationship between capital
flight and infilation, external debt, foreign direct or indirect investment that
can be categorized as macroeconomic parameters is examined in most of these
studies. There are also many of studies that get measurements capital flight
measurements as the subject. In this part, the indicators and the datas will be
analyzed as regards determinants of capital flights, measurement methods of
capital flights and calculation differences for analysing capital flights.
Frank R. Gunter (2003), Quan Vu Le and Paul J. Zak (2006), Maria E.
de Boyrie (2010), Makochekanwa A., (2007)Chipakatti and Rishi (2002)
have more studies on capital flight generally those studies indicates which
the macroeconomic variables are effective on capital flights and lightening
of those literarture chosen variables for Turkey is conducted in the model.
Alam, M, Quazi R., (2003) is conducted his model with using real interest
rates and income tax ratio and resulted with political stability importance.
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In their seminar paper, Ndikumana and Boyce (2003) examined the
relationship between external borrowing and capital flight in African
countries between 1970 and 1996. An important result of their study is that
external borrowing has considerable and positive impacts on capital flight.
Another finding of the study is related to continuity of the value of capital
flight which was found significant. This result also indicates that any data
in the past can affect the data of capital flight in the future. The explanation
of revolving door mechanism of Beja (2007) is used while examining the
effects of capital flights in Indonesia, Malaysia and Thailand. In his study, he
mentioned three types of risks which are enough international reserves and
correct and trustfull economic growth elements can reduce capital flight.
Johannesen and Pirttila (2016) discussed link between capital flight
and development with using comparison between measurements of capital
flight. The light of their findings difficulties of this subject is result of
account system difference. Although there are some studies concleded with
reducing tax on capital might well reduce capital flights, this paper remarked
strong tax regulation makes high government revenue it can create at leat
strong balance of payment. Only enhanced tax capacity may be helpful for
developing countries.
Bal et. al.(2016) examined capital flight on chosen trasition economies
between 1995 and 2015. Among chosen transition economies study concluded
that Russia, Hungrary, Poland and Czhech Republic has remarkable rise
on capital flight. Transisiton economies facing still this problem because of
adaptation process of capitalist financial liberalisation.
Twelde and Rozina(2016) studied forieng direct investment in Ethiopia
and its determinants so capital flight is the one of conlusion in this paper. Ask
determinants of FDI, real GDP, exchange rate, inflation rate, adult illiteracy
rate fixed telephone lines per 1000 people liberalization as dummy variable
has been modelled between 1981 and 2014. from findings, capital flights is
sctatisticallt significant and reason of it can be said that corrupion rate and
also weak regulation of financial sector.
Not only developing or transisiton economies face capital flight as
a problem but also Chinese economy having signal about capital flight.
Wong(2017) examined Chinese economies current account among external
rebalancing and capital flight perpective with using gravity modelling and

114

Understanding Capital Flight Causality: A Comparative Analysis between Turkey and Indonesia (1980- 2016)

aggregate expenditure model between 1998-2014 with using panel data. The
main conlusion from this study can be written such that priavete consumption
of Chinese citizen in abroad has been risen and also capital flows the capital
flight signals which are high growth rate but also not coming back national
capital ratio, with lack of liberalisation of financial and banking system.
With having high population and high growth rate Chinese aconomy still
powerful but mobility pf this population and unsufficent regullatities of
banking system may well result capital mobility.

3. CAPITAL FLIGHT MEASUREMENT
Measurement of capital flight is still discussion and there is no general
accepted methodology of it in the literature. Because of catching and
calculating correct amount of capital flight several methods and modelling
examining in the literature to measure capital flight which can be direct,
while others are indirect. Generally the most used one is called The Residual
measure introduced by the World Bank (1985) which withstanding the
indirect calculation of capital flight. The World Bank (1985) estimates the
capital flight as the difference between the sources of funds and uses of funds
(Özer et.al.,2013). Indirect measurement of capital flight is;
CFR = CXB + NFDI – CAD –COF

(1)

Where:
CFR = Capital Flight (residual measure)
CXB = Change in external borrowing
NFDI = Net foreign direct investment
CAD = Current account deficit
COFR = Change in official foreign reserves

As discussed above it is difficult to separate usual capital flows and
capital flight so using indirect measurement based on some lemmas and
specific assumption to get rid of miscalculation (Dooley,1986). “Capital flight
is therefore measured as the sum of externally held assets of the private
115

Global Uncertainties, Capital Flow Dynamics, and Central Bank Policy Mix

sector that does not generate recorded income in the Country’s balance of
payments” (Hermes et. Al. 2002). The methodology used in this paper called
Dooley model which used the calculation of World Bank can be written such
as;
TCO = FB + FDI – CAD – ΔFR – EO – ΔWBIMF

(2)

Where;
TCO is total capital outflows,
FB is foreign borrowing as reported in the balance of payments,
FDI is the net foreign investment inflows,
FR is the stock of official foreign reserves,
CAD is the current account deficit/surplus,
EO is net errors and omissions (debit entry),

WBIMF is the difference between the change in the stock of external
debt and foreign borrowing reported in the balance of payments
Another indirect measurement modelling (Morgan Guaranty Trust
Company,1986),

CFPC = CXB + NFDI – CAD – COFR – CBSFA

(3)

Where,
CFPC = Capital flight (private claim)
CBSFA = Change in short – term banking system foreign assets
The balance of payments measure introduced by Cudington (1986)
defines capital flight instead of total capital flow he stated as short-term
capital from the private sector. Cuddington measurement can be written such
that;
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CFC = NBSC + EO

(4)

Where,
CFC = Capital flight (Cuddington)
NBSC = Non-bank short-term capital outflow
EO = Balance of payments errors and omissions
Ajilore (2010) conducted a measurement for capital flight as channel
with using mis-invoicing calculation methodology;
MIS = MISX + MISM
MISX = DX/ X_INDUS
MISM = DM/ M_INDUS
DX = PX – CIF*X
DM = M – CIF*PM

(5)

Where;
MIS
=
MISX
=
MISM
=
DX
=
DM
=
X_INDUS
=
		
M_INDUS
=
		
PX
=
=
M
=
X
=
CIF
=

total trade mis-invoicing
trade mis-invoicing from the export
trade mis-invoicing from the import
total export discrepancies with trade partners
total import discrepancies with trade partners
industrialized-country trading-partners in the
country’s total import
industrialized-country trading-partners in the
country’s total export
trading partner’s import value
trading partner’s export value
reported imports
reported exports
cost of freight and insurance adjustment
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4. METHODOLOGY
Capital flight since there is no direct measurement of it and capital flight
has to conduct with macroeconomic variables which are main element for
understanding the implements of it. Therefore, the literature is followed to
estimate and choose variables and interpretation has been considered.
In this paper is evaluated in the analysis of the determinants of capital
flight in Turkey;
CF=α0+ +α1ED+α2INF+α3FDI+α4ER+α5UNC+α6TBAL+α7GR+εt

(6)

Where,
Capital Flight (CF)
External Debt (ED)
Inflation (INF)
Foreign Direct
Investment (FDI)
Exchange Rate (ER)
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: We use the World Bank (1985) method.
: is measured as change in external debt divided
by GDP. A positive relationship between the
external debt and capital flight is expected
: is the rate of inflation in the domestic
economy. We measure inflation as consumer
price index.
: in order to see if FDI facilitate or reduce
capital flight (see Le and Rishi, 2006)
: is the yearly average of exchange rate of one
US dollar in Turkey.

Uncertainty (UNC)

: We measure the macroeconomic uncertainty
by calculating the deviation of GDP from its
three-year moving average.

Trade Balance
(TBAL)
Real GDP Growth
(GR)

: is the trade balance in million US dollars.
: Following Mikkelsen (1991), we use Real
GDP growth rate as a measure for real rate
of return of the economy. The higher the
level of growth in the economy and hence
the opportunities for domestic investments,
the less the incentives to engage in capital
flight (Ajayi 1992). A negative relationship is
expected between capital flight and Real GDP.
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Δxt = α + B(L) Δxt-1 + d’(et-1) + ŋt

(7)

Where;
Δxt
α
B(L)
d’
et-1
ŋt

=
=
=
=
=
=

n × t vectors of variables,
n ×1 vectors of constants,
n × n matrices of the polynomial expression in the lag operator,
n ×1 vectors of constants,
n ×t vectors of error correction terms,
n ×t vectors of residuals.

The data run in the model are annually some macroeconomic variables
which are, capital flight, interest rate, inflation, trade balance, uncertainity
external debt stock, exchange rate, foreign direct investment, and real GDP
growth. The sample period is from 1980 through 2016. All data were collected
from CBRT (Central Bank of the Republic of Turkey) Electronic Data Delivery
System, International Financial Statistics (IFS) issued by International
Monetary Fund and World Bank Data.

5. EMPIRICAL ANALYSIS AND DISCUSSION
The regression of a nonstationary time series on another nonstationary time
series might well occur spurious regression. For estimating trustful analysis
and model, unit root test is important for time series. To catching existence
of unit is also nececarry to find out long term relations for macroeconomic
variables which called co-integration process. Having a unit root for a times
series means that the time serie is not stationary (Özer, et.al.,2013). The
Augumented Dickey-Fuller test as presented in Dickey and Fuller (1979)
invastaged a strong test to check having unit root or not. To test the null
hypothesis of a unit root, the t-statistic and the asymptotic critical values were
taken from Davidson and MacKinnon (1993). Agumented Dickey Fuller and
other unit root tests findings showed that ER and TB have stationarty at level
nut other variables are stationary at first differences. However only growth
rate stationarity is placed at second difference. In table 1, for Turkey the time
series regression results have placed below;
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Table 1. The Least Square Estimation Results
Variables

Coefficient

C

52.3871*

ED

0.01183*

INF

-0.13765

FDI

-0.002334***

ER

-32.5674*

GR

-2.34E-08**

UNC

1.13E-07*

TBAL

0.003224**

R2

0.8345

DW

1.8826

F

131.644*

Note: * significant at 10%; ** significant at 5%; *** significant at 1%

According to regression model we use, the results for independent
variables, except INF all the variables are significant which means that only
inflation rate does not have any impact on the capital flight in Turkey in
the time period. From the above results, it can be seen that the co-efficient
of the constant parameter is have positive effect on Capital Flight. The
interpretations of econometric analysis can be said;
Finding from analysis of relationship between uncertainty and capital
flight is found positive and significant within 1 per cent level. In other words,
uncertainty causes capital flight at per cent significance level. The content
and the movement of recent and future public policies are indetermined and
from this point the spirit of capital flight needs to have instable and uncertain
economic and politic athmosphere. It is kind of gravity for capital flight
movements.
Economic growth also an indicator to prove economic and sometimes
political staible postion of the country so there is negative relationship
between economic groth rate and capital flight.
There are positive relationship between trade balance and capital flight
the reason of this trade balance surplus deficit and it might well be occurance
of capital flight.“Decrease in exchange rates as a result of foreign portfolio
investors who invested in hot money in tl, tl increases in the value of assets
denominated in foreign currencies. Wishing to benefit from the increase in
the return on the exchange rate difference arising out of the interest of foreign
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investors, capital flight occurs” (Özer et.al., 2013). After Engle-Granger(1987)
bitereal process the model have more than one longterm relationships.
CF= 52.3871-0.01183ED+0.13765INF+-0.002334FDI+32.5674ER-2.34E-08GR
(2.7E-05) (0.16277) (0.00048) (2.77017) (4.9E-08)
+1.13E-07 UNC-0.003224TD
(1.5E-07) (0.00089)
(Note: An estimate of the cointegration vector is normalized according
to CF. Standard error in parentheses.)From findings it can be said that there is
a long run relationship between CF and ED, ER, GR, INF and UNC variables.
Depending on Granger Causality analysis; there is a bidirectional granger
causality between CF and GR. There is also direfent direction granger
causality between uncertainty and trade balance indirectly capital flight.
There is no causality between CF and other variables.
The Asian economies anaylsis have been conducted by UN reports
(2006) and Mahnama-Moghadam et. al.(1997) and Chowdry(2000) using
annual data and the variables are nominal interest rate, annual inflation
rate, devaluations of local currency, interest rate of US Dollar there is also
some summy variables used political instability and economic crisis. The
calculation and explanation of those are the same with other model. The
model are placed below;
KF = α+ β1 GBSGDP + β2 RCIRP + β3 MEGDP + β4 XMGDP + ε
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Table 2. East Asian Countries Capital Flight model results UN reports (2006), Chowdry(2000)
Variables

Coefficients

t-Statistic

Constant

0.979112

1.000882

GBSGDP

-0.9936421

-2.510461

RCIRP

-0.325183

-2.571439

XMGDP

0.01194

2.481938

MEGDP

1.63866

3.760524

R-Squared

0.762034

Adjusted R-Squared

0.718997

F-Statistic

10.73569

Prob(F-Statistic)

0.000002

Durbin-Watson Stat

2.578548

From the East Asian modelling, there is negative relationship between
gdp and interest rate and capital flight. However military expenditure rate in
gdp and capital flight have negative sign so as the definition of capital flight
economic and poltical instability is the key element of being magnitude for
capital flight. Results are showing same point how to reduce capital flight
analysis of Turkey has more details about it. The main addition for this model
can be tax evasion is still increasing risk of capital flight. Indonesia need strict
policy for reducing it.

6. CONCLUSION AND POLITICAL RECOMMENDATIONS
Capital flight is the crucial issue for all developing countries because of curious
dilemma high growth and more direct investment or low interest rate. Turkish
and Indonesian Economies have some similaties and also differences. However
both are developing country but unstability and sensitivity of economy to
foreign world crisis makes those countries unattractive for investments.
Recent studies reports that Asian emerging or developing conries which are
China, Indonesia, South Korea, Malasia, Philippines and Thailand still need
regulations to liberate their economy because openness is one of the key
element of strong and developed economy. However this is a dilemma which
can bring some problematic situations for those lack of financial intitutions
regulations and corruption potential. However Turkey has stronger posisiton
in this case in this study some macroeconomic variables used to analyse
causality and relationships. Findings showed that GDP per capita, exchange
rate direct financial investment, rate of inflation and trade. OLS estimation
results show that relationships between capital flight and exchange rate,
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trade balance, excahange rate, uncertainty, financial direct investment and
external debt are highly significant exception of inflation rate. For Turkish
Economy, the relationsips affects positively on trade balance, uncertainty and
external debt as expected from the economics theory. As expected from the
litature, findings provided that capital flight and foreign direct investment
regressed negatively. Turkish economies balance of payment shows that this
economy based mostly to rourism and service sector and after 2001 national
or local economic crisis financial and banking system regulated strictly
and after that Turkish economy have safer position and attractive for direct
investment. The difference between Indonesian and Turkish Economy can be
said that Indonesia has also high growth rate but the balance of payment is
rely on generally raw materials and non-indusrial sectors. The potential of
corruiption is still important risk for investors and can be called as barrier
againt to more open economy. The key study which used to understand and
comparison used reports of UN reports(2006) and Mahnama-Moghadam et.
al.(1997) and Chowdry(2000)’s analysis results. Both two economies analysis
used same residual World Bank method and analysis of Asian economies’
capital flight has been tried to examine with some macroeconomic variables
which are nominal interest rate, annual inflation rate, devaluations of local
currency, interest rate of US Dollar there is also some summy variables
used political instability and economic crisis. The main conlusison is Asian
countries can be said that political instability have positive sign on capital
flight which is highky expected by the theory and additionally to this military
expendure has positive effect on it. Last conclusion has interesting point
for both Turkish and Asian economies because political instability and also
risk of national position and cultural differences have became high military
expenditures. For investors it is not reliable position to direct investment.
Indosian GDP per capital is nearly three times lower than Turkish economy.
Turkish economy till 2016 had shown increasing trend and had high position
grade from international financial instutions so for direct investment Turkey
had relatively safer place then some Asian economies. However the main
similatiy is Turkey or Indoniea can be attractive for capital investment at
some point but it is not sustainable position for them. The main reason of
this situation can be written such that political stability and strich tax evasion
still need to be improved by law. Policymakers should put forward more
industrial production plans and the central banks of those contries should be
liberal and can control intrest rates.
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ABSTRACT
Volatility is very interesting phenomenon because of its impact on the existence
of global financial markets. In addition, the impact of shocks in a country can be
transmitted to a market of other countries through the mechanism of transmission,
so the related markets will experience financial instability as well (Liu et al., 1998).
This paper aims to determine the best model to describe the volatility of stock returns,
to identify asymmetric effect, and also to explore the transmission of seven foreign
stocks return volatility to Indonesia over the period 1990-2016 on daily basis. Stock
return volatility modeling process using symmetric GARCH and various models of
asymmetric GARCH. Whereas, for the stock return volatility transmission analysis
used the Vector Autoregressive system. The result from fitting the right model for all
of seven stock markets showed that asymmetric model of GARCH showing a better
estimation in portraying stock return volatility. Moreover, the model can reveal the
existence of asymmetric effects on those seven stock markets. The other finding is
the degree of interdependence between Indonesia’s stock market and foreign’s stock
market has incrased substantially after the 2007 crisis. Hong Kong and Singapore
play a dominant role of influencing volatility return of Indonesia.
Keywords: GARCH asymmetric, modelling, stock market, volatility return, volatility
transmission.
JEL Classification: C01, C51, C58, G15
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1. Introduction
Indonesia’s economic growth has strengthened over one and a half decade
after the Asian crisis (OECD, 2015). The Gross Domestic Product (GDP) of
Indonesia is expected to grow by 5.3% in 2017, up from a forecast 5.0% in
2016 (IDX, 2016). This brighter outlook has attracted considerable foreign
investment, both in investment in real assets and investments in financial
assets through its investment portfolio on a stock exchange. It looks at the
performance of the Indonesia Stock Exchange which became one of the
largest stock exchanges in Asia with ranks 9th Asian stock exchanges with a
market capitalization size indicator (Pratiwi, 2015). Improved performance of
the Indonesian capital market becomes a factor of interest and optimism for
both foreign and domestic investors in choosing Indonesia as an investment
destination at this time, nor in the future.
Along with increased globalization, international finance become
increasingly integrated, more opened, and market shares in several different
countries are interconnected (King and Wadhwani, 1990). Associated with the
fact that the international financial markets become increasingly integrated,
it followed the mobility of capital from one country to another country also
grow. Most industrialized countries now there are no restrictions in the
control of foreign assets (Dornbusch et al., 2011). This condition occurs in the
Indonesia Stock Exchange as the impact of globalization, which is about 65%
of the public shares owned by foreign investors (Tim Studi Volatilitas dan
Perekonomian Dunia, 2010).
Another fact that must be faced regarding the impact of increased
globalization is the world’s financial markets without borders makes the
possibility of the increase in risk through shocks that happened in a certain
market become more difficult to be isolated from the other markets. The
impact of a shock in a country can be spilled over into another country through
mechanism of transmission, and this will result in financial instability in the
related markets (Ajireswara, 2014). Its make the diversification gain from
investing internationally might have reduced significantly (Liu et al., 1998). In
turn, the transmission process can weaken the stability of financial markets
and makes risk of investment might have risen significantly.
Financial globalization is also contributing to the financial crisis. Almost
all the world’s financial markets, especially emerging markets traumatized
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since the onset of the global financial crisis that peaked in 2008. This crisis
was triggered by the explosion of subprime mortgages in the United
States. The development of the financial crisis has impact on investment,
commercial banking, insurance industry, which has been transmitted
through the countries of Europe, Japan, and eventually spread to almost all
developing countries. Tumbling world stock prices reached a very low level.
The deteriorating condition of the US financial markets, as the pole of world’s
economy, brought significant impact on the weakening economies of other
countries in the world, including Indonesia. Thus, the poor conditions in a
country or a market failure can be transmitted to other markets, which will
resulted in the increasing of volatility (King and Wadhwani, 1990).
In relation with the above description, market risk is one thing that
must be considered by traders, the company, and investors, while making
investment decisions. Stock price index moved in seconds and minutes, then
returns stock are also moving up and down within a short time anyway. This
movement is known as the volatility of return stock. This volatility will lead to
risks and uncertainties that faced by investors could make increasingly large
and that the interest of investors to invest become unstable. The existence of
volatility closely related to the risk in stock market. High volatility reflects
uncommon characteristics of supply and demand. Thus, volatility in financial
market, especially in stock market, is one of the interesting phenomenons,
both for researchers and the general public who care about the risks.
Market participants can control and reduce the market risk of the assets
that are traded like shares, by estimating the volatility through the modeling
process. Modeling volatility can be done with the initial generation GARCH
models, such as ARCH models of Engle (1982) and GARCH of Bollerslev
(1986), which can reveal the presence of volatility clustering; that is big
shocks are followed by big shocks (Awartani and Corradi, 2005). However,
the initial generation GARCH models can not capture the asymmetric
effect; refers to the fact that bad news more increase the volatility than
good news. One explanation related to the fact, first emphasized by Black
(1976) which states that the fall in the value of stock return (negative return)
usually display a tendency to be negatively correlated with the changes in
volatility return, this makes stocks riskier and thus increase its volatility. This
phenomenon is called “leverage effect”; also known as the asymmetric effect.
It is important to know that each state has differences in the performance,
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size, and characteristics while capturing the effects of leverage. Therefore, a
various of specifications of asymmetric GARCH models need to be chosen to
fix volatility model more accurate (Yalama and Sevil, 2008). The more precise
the model that is used to describe the volatility of return stock will make
the right decisions for companies and investors to forecasting the risk of an
investment would be close to the actual value. In turn, the information will be
used by an investor in taking proper precaution in investing, such as whether
an investor should keep or remove its investments in a particular state.
Based on the background described, this research is divided into two
sections. The first section is focused on choosing the right model to illustrate
the volatility of stock return and to identify the existence of asymmetric effect
which refer to the difference in the response of a good news and a bad news
situations in a certain market. The second section is analyzing the speed of
response and the variance decomposition of stock return volatility in Indonesia
towards the stock return volatility in foreign markets, i.e. Singapore (Lestano
and Sucito, 2010), Hong Kong (Chuang et al., 2007), Japan (Miyakoshi, 2003),
United States; US (Dimpfl and Jung, 2011), United Kingdom; UK (Veiga and
McAleer, 2004), and Australia deliberately chosen also to be seen the effect.
These countries represent some differences in terms of economic growth, the
size of the capital, and the size in terms of trade. Another thing that needs
to be examined with regard to the impact of the crisis, the international
transmission in the stock market may change after the turbulence on world
stock markets (King and Wadhwani, 1990). So, This study also an attempt
to identify the change in dynamic interaction structure of Indonesia’s stock
market after the crisis in 2007 (or the crisis subprime mortgage).
The objective of this study are:
1.

Determine the best model to describe the volatility return of a stock
market.

2.

Identify their asymmetric effects on volatility return stock of world
stock markets.

3.

Examine the transmission of volatility return of other stock market
towards the volatility of return stock Indonesian market in the period
before the crisis of 2007 and after the crisis of 2007.
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2. THEORY
2.1. Modeling Stock Market Volatility
Volatility in financial markets illustrates the fluctuations in the value of an
instrument within a certain period. In statistics terms, volatility is defined as
the change in the value of the average fluctuation of a financial time series.
Their volatility will lead to risks and uncertainties faced by the market players
riskier, so that the interest of market participants to invest become unstable.
Moreover, the existence of volatility also impacted on the existence of global
financial markets as it relates to the notion of risk.
Kind of volatility is often observed in the stock market is the volatility
of stock prices and the volatility of return stock. The stock price volatility is
describing a change in closing price of a stock or a stock index that occurred
during a particular period of observation. The fluctuations of stock’s closing
price can occur due to the internal factors and external factors (Ajireswara,
2014). Internal factors which cause the closing price fluctuations are associated
with stock listed companies are concerned, for example, the change in the
company’s profit level. In addition, when viewed from the external factors
that occur as shocks on the foreign stock markets, macroeconomic factors;
such as exchange rates and interest rates, as well as the issues emerging in
the stock market itself. Stock price volatility is very important to observe for
investors, as the basis for calculating the volatility of return stock Volatility
of return stock describe a fluctuation of difference in daily price observations
within a specified observation period.
Fluctuations in the value of an instrument in the stock market one of
which may be due to the influence of irrational factors that influence the
supply and demand of a market (Maskur, 2009). This irrational factor may
be the rumors that are developing in a market, to follow a dream, whisper
friends, or the price game occured. An efficient market is a stable market where
there is no significant fluctuations due to irrational actions. Measurement of
volatility of stock price is useful to indicate whether the asset is “excessive
movement” of actors irrational market participants, in which speculators
along frenzy (emotional) investor regulate or affect the stock price movement
of stocks, so the movement that are not happening because of fundamental
reasons. The stock market that influenced by speculators and frenzy investors
have a persistent and high volatility.
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Financial time series has given rise time-varying volatility or
“heteroscedasticity” of the data. Model linear trend, exponential smoother,
or ARIMA models have failed to observe the phenomenon of their high
volatility (increased variance), because the model assumes a constant residual
variance (Montgomery et al., 2007). Over the past three decades, many studies
conducted to modelling volatility, especially in the financial markets.
Bollerslev (1986) proposed a model generalized autogressive
conditional heteroscedasticity (GARCH) with order k and l; GARCH(l,k).
GARCH represents that the current conditional variance is also dependent
on the previous conditional variances and residual squared lag. GARCH
models indicate that the volatility of returns asset depict clustering volatility
views from the lagged variances.
The classical model ARCH and GARCH work for the assumption that
all the effects of shocks on volatility has a symmetric distribution. But in
fact, returns asset do not always have a symmetrical distribution but also an
asymmetrical distribution represented asymmetric GARCH models.
Characteristics that often appear in the observation data volatility in the
financial sector is the existence of asymmetric volatility. The classical model
of GARCH model ignore a phenomena of asymmetric volatility that are
better suited for modeling the volatility of return stock, because it captures
the leverage effect; the negative correlation between volatility and return
at the last period. Asymmetrical conditions generally arise where the stock
market is in conditions crash, i.e. when a drop in stock price will give further
effect to a significant increase in the volatility of the stock (Wu, 2001). Thus,
causing negative events have greater effect than positive events towards the
volatility of the asset. Engle and Ng (1993) also explains that the positive and
negative information has a different impact on volatility; where bad news is
likely to have a higher impact on volatility than the good news.
It is important to know that one country against the other country has
different performance to capturing the leverage effect, so that the various of
specifications of asymmetric GARCH models should be chosen to make the
models more accurate (Yalama and Sevil, 2008). Specifications for asymmetric
GARCH models among Exponential-GARCH (EGARCH) proposed by
Nelson (1991), Threshold-GARCH (TGARCH) proposed by Zakoian (1994),
GJR proposed by Glosten et al. (1993), Integrated-GARCH (IGARCH) by Engle
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and Bollerslev (1986), Component-GARCH by Engle and Lee (1993), Assymetric
power ARCH (APARCH) by Ding et al. (1993), and others.
The study of the data that containing the effects of asymmetric volatility
has a lot to do, such as Engle and Ng (1993), Nelson (1991), Zakoian (1994),
Glosten et al. (1993), Engle and Bollerslev (1986), Ding et al. (1993), Engle and
Lee (1993), and several other related research. The reality of the existence of the
volatility in the stock market, both at the corporate level, local or global, such
as Gokbulut and Pekkaya (2014), Wu (2001), Awartani and Corradi (2005),
Yalama and Sevil (2008), Mishra et al. (2007), Booth et al. (1997), Lestano and
Sucito (2010), and Miran and Tudor (2010).
Gokbulut and Pekkaya (2014), examined the ability of symmetric and
asymmetric GARCH for estimating and forecasting volatility of the stock
market, the exchange rate, and the interest rate on the Turkish financial
market. The main obtained results from these study indicate that there are
asymmetric effects on each market. Asymmetric GARCH models currently
used in the estimation and forecasting time series data of the financial
markets showed a better performance in describing the volatility compared
to the classical model.
Research conducted by Awartani and Corradi (2005) using stock index
S&P-500 to test the predictive ability of GARCH samples of 10 different
models. They found that the model of asymmetric GARCH plays a crucial
role in predicting volatility. GARCH model weak when compared with the
asymmetric GARCH model to describing volatility. In addition, return stock
combining leverage effect,so that the asymmetric behavior of volatility can
provide more accurate predictions. Yalama and Sevil (2008) also studied the
7 differences GARCH to perform forecasting on daily data of 10 different
countries. Based on the research result that GARCH models have performance
differences from one country to another country and the performance of
EGARCH, PARCH, TARCH, IGARCH, GARCH and GARCH-M is a better
model to estimating the volatility.
Engle and Ng (1993) defines the news impact curve which measures how
new information is incorporated into the estimation of volatility. Specifications
model are used to modelling the unpredictable return (residual), such as
GARCH, EGARCH, Asymmetric-GARCH, VGARCH, Nonlinear-AsymmetricGARCH,GJR-GARCH, and Partial nonparametric (PNP) ARCH. Selection
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model is made to find a model that fits in modeling daily returns stock of
Japan’s stock market from 1980 to 1988. The results of the model tests indicate
that there are types of asymmetric effects of news on volatility. All models are
tested to find results that negative shocks more volatile than shocks positive.
2.2. Stock Market Volatility Transmission
The increasingly sophisticated technology and increased process information
throughout the world makes international transactions, especially in the field
of finance more easily and cheaper than ever before. At the same time the
liberalization of capital movements and securities on the stock market has
increased very sharply, so that the national stock market can react quickly
to new information from the international market. The movement in the
stock market allows for a transmission between market volatility. King and
Wadhwani (1990) investigate on what happened in October 1987, nearly
all stock markets fell simultaneously and widespread, despite being on a
somewhat different economic circumstances vary. The investigation was
constructing a model of the “contagion” across the market as a result of
the efforts of rational agents towards price changes in other markets. This
gives a signal that the “mistake” in a market can be transmitted to other
markets or also called “contagion effect”. Some of the reasons that support
the transmission of shocks in a market can affect the other stock markets
including:
a)

Dominant economic power: at the period after the World War, the United
States became the most influential economy, as the US currency (US
dollars) has been dominant in international trade. Achsani and Strohe
(2005) also found that the US stock market has a very strong influence
on all stock markets, including Europe and Asia stock markets.

b)

Common investor groups: countries that are geographically adjacent
have normally a similar group of investors in their markets. Therfore,
these markets will affect each other.

c)

Multiple stock listings: when a stock traded on multiple markets, then
shock one market can be transmitted to the other market.
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Liu et al. (1998), examined the structure of the international transmission
at six national stock markets on their daily return, including the United
States, Japan, Hong Kong, Singapore, Taiwan, and Thailand. Analysis of
the structure of interactions among 6 the stock market based on vectorautoregressive analysis (VAR) introduced by Sims (1980). VAR is used to test
the dynamic structure of the international transmission on the stock market
for the six countries. The results showed that there are facts the US market
plays a dominant role in influencing the markets, Pacific-Basin, Japan, and
Singapore have a significant persistent influence in the Asian market.
Veiga and McAleer (2004) examined the effect of volatility between
mature markets in the world and examine the relation between the stock
market the United States, UK, and Japan. They found that these markets are
related as they influence the volatility to each other, altough the three countries
have different economy performance. US’s stock market is a stock market
that have the greatest influence in the transmission of the volatility among
three markets. The relevance of this study is the justification of selection
US, UK, and Japan as the stock market are used as a sample of international
stock markets that affect other markets. In addition, Japan, Hong Kong, and
Singapore where the study of Liu et al. (1998) stated that the three countries
and the US are also mutual influence, as well as significantly impact on the
Asian market. Based on previous research, that the stock markets which have
an influence both globally and regionally, so that in this study used seven
sample stock markets, including the United States, UK, Japan, Hong Kong,
Singapore, Australia, and Indonesia.
Spillover of volatility return asset in Asian stock markets is a major
concern in the economic literature since the Asian financial crisis of 19971998. In et al. (2001) investigated the transmission of volatility return on the
three stock markets of Asia, namely Hong Kong, South Korea, and Thailand
by using multivariate models GARCH and VAR. The results revealed that
Hong Kong plays an important role in the transmission of volatility with the
direction of the reciprocal for other Asian stock markets, while the volatility
transmission from Thailand to South Korea into one direction.
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3. METHODOLOGY
3.1. Data
The data employed in this study are daily closing stock market indices for the
Indonesia, US, Australia, UK, Japan, Hong Kong, and Singapore. The data
were retrieved from Otoritas Jasa Keuangan (OJK). Table 1 shows the stock
market index and the period of data used in each market.
Table 1. Data Period Stock Market Index
Country

Index Stock Market

Data Period

Indonesia

Jakarta Stock Exchange Composite Index (JKSE)

03/01/1990 - 06/15/2016

United States

Standard and Poors 500 Index (S&P 500)

02/01/1990 - 06/15/2016

Australia

Australian Stock Exchange All Ordinaries Index (AS30)

02/01/1990 - 15/06/2016

United Kingdom

Financial Times Stock Exchange 100 Index (FTSE)

02/01/1990 - 15/06/2016

Japan

Nikkei 225 Index (Nikkei 225)

01.04.1990 - 06.15.2016

Hong Kong

Hang Seng Index (HSI)

02/01/1990 - 06/15/2016

Singapore

Strait Times Index (STI)

08/31/1999 - 15 /06/2016

3.1.1. Identification of Econometric Models
Identification of econometric models carried out to determine the best model
that can describe the volatility return of a stock market. The best model which
selected in this process is the best models of symmetric and asymmetric
models. the estimation of best asymmetric model can be used to identify
the presence of an asymmetric effect on the volatility of return stock. Thus,
the best model can provide information about the existence and symmetry
shapes of return stock volatility.
We compare the relative predictive ability of the following model, such
as: GARCH, EGARCH, GJR-GARCH, TGARCH, IGARCH, APARCH, and
CGARCH. GARCH (l,k) proposed by Bollerslev (1986), process is follows
(Montgomery et al., 2007),
(1)
is conditional variance,
is a lag squared residual, and
Where
is lag conditional variance that is the difference between GARCH and
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ARCH. Then,
and
are known as ARCH component,
and are positive.
known as GARCH component and

and

are

Nelson (1991) introduces one of several models of asymmetric GARCH
as EGARCH by arranging Exponential ARCH. EGARCH model can be
expressed in Equation (3) as follows (Awartani and Corradi, 2005):
(2)
The presence of leverage effect can be seen from the value γj. If γj≠0
then there is the influence of asymmetric, if γj=0 then there are no asymmetric
effect. Value of ARCH parameter in Equation (3) consists of two parts, namely
the sign effect

and the magnitude of effect

Sign effect shows the

differences in effect between positive and negative shocks at period t-j towards
the diversity of today (t). Magnitude effect shows the effect of volatility at the
period t-j to the diversity of today (t).
GJR-GARCH models proposed by Glosten et al. (1993) as cited by (Lee,
2009) in Equation (4) below:
(3)
is positive, the total effect on conditional variance are given
When
, when
is negative, the total effect on conditional variance are
by
.
given by
TGARCH is similar to GJR model in using dummy variables but the
model TGARCH proposed by Zakoian (1994) using standard deviation,
expressed in Equation (5) as follows (Gokbulut and Pekkaya, 2014):
(4)
IGARCH model proposed by Engle and Bollerslev (1986). This model
is similar to GARCH model in Equation (1), the difference is that there is a
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restriction IGARCH model of the total estimated value parameter equal to
one. Model IGARCH expressed in Equation (5) below (Awartani and Corradi,
2005):

(5)
APARCH modeled by Ding etal.(1993), the model expressed in Equation
(6) as follows:
(6)
APARCH model is a key model and can be adopted by some models of
ARCH, such as ARCH (when δ=2, βi=0, and γj =0), GARCH (when δ =2 and γj
=0), GJR (when δ=2), TARCH (when δ=1), Taylor Schwert’s (when δ =1 and γj
=0), and so on (Peters, 2001).
CGARCH is modeled by Engle and Lee (1993) for decompose the
components of variance into a temporary or permanent component. CGARCH
models written in Equation (7) as follows:

(7)
where, qt is a permanent component of conditional variance.
The software used to identify the econometric models in this study is R
3.1.2. Steps that must be done in the identification of econometric model as
follows:
1.

Stationary test
Stationary condition of series are conditions data that series do not have
any particular movement patterns, in other words the series do not
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contain pattern, like a trend. The series are stationary when they have
a constant mean, constant variance and constant covariance for each
lag. Augmented Dickey Fuller (ADF) unit root test has been applied to
check wheather the series are stationary or not. Stationary condition of
series has been terted by using ADF (Gujarati, 2003).
2.

GARCH model (equation (2))
Modeling return stock in this study carried out simultaneously, which
means doing overall GARCH process and then selected the best model
with certain criteria. Unlike the case with Gokbulut and Pekkaya (2014),
which modeling returns stock by optimizing the ARIMA process,
to obtain the best ARIMA model and then proceed with the GARCH
model with mean model that have been obtained in previous ARIMA
optimization process. ARIMA model identification conducted in this
study is a combination of order p =0, 1, 2, and 3 and q =0, 1, 2, and 3, and
the identification of models of ARCH / GARCH is a combination of the
order k =0, 1, 2, and 3 for GARCH and l =0, 1, 2, and 3 to ARCH. ARIMA
model was used as mean model to composing GARCH model. Fitting
model that do that any ARIMA model followed by GARCH process
with a combination of his order. So that, on each of the ARIMA model
with a specific order, will obtained fifteen selection of models ARCH /
GARCH. Thus, in this modelling process will be obtained 225 model
options.

3.

Asymmetric GARCH Model
Specifications for asymmetric GARCH models are Exponential-GARCH
(EGARCH) shown in Equation (3), GJR-GARCH shown in Equation
(4), Threshold-GARCH (TGARCH) shown in Equation (5), IntegratedGARCH ( IGARCH) shown in Equation (6), Assymetric power ARCH
(APARCH) shown in Equation (7), and component-GARCH (CGARCH)
shown in Equation (8). The best asymmetrical model criteria are all the
independent variables are significantly, both mean model coefficient
and ARCH-GARCH coefficient, then proceed with the selection of the
smallest AIC value.
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3.1.2. Vector Autoregressive (VAR) System
VAR analysis permits us to assess volatility transmission of return stock of
Indonesia to shocks emanating from some of the world’s stock markets, both
at the period before the crisis of 2007 and after the crisis of 2007. The software
used in the identification of the VAR model is EViews6. Steps being taken
when estimating data with VAR, including:
1.

Stationary test
Stationary test needed to determine shape of the VAR model that will
be used in this study. The existence of variables that are not stationary
on VAR system is important to observe because it can be cointegration
relationship. For example, if the variables used in the VAR system
was stationary at level, then the form of the VAR model to use are
unrestricted VAR.

2.

Determination of optimal lag
The important thing in the estimation of the VAR model is the
determination of lag. Optimal lag is required in order to capture the effect
of each variable to another variable in the VAR system. Determination
method of optimal lag performed by observing the smallest value of
Schwarz Criterion (SC).

3.

Volatility dynamic relationship return Stock
Model used in this study to modify the model written by Veiga and
McAleer (2004). The specifications of the model is as follows (Equation 8):
(8)
where,
Vt = 7 × 1 column vector that containing seven variables, namely
		 volatility of return stock in the country j; j= 1, 2, 3, ..., 7
p

= length of lag (order) VAR

A0 = 7 × 1 column vector of intercept
Ai = 7 × 7 matrix coefficients or parameters measuring for every i= 1 , 2, ...,p
et
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4.

Analysis of Impulse Response to shocks
Speed of response on volatility of Indonesian return stock market
towards shock of volatility return other stock markets will be seen by
using analysis of impulse response function (IRF). This analysis permits
to observe the fast or slow response to the volatility of Indonesian return
stock market to volatility shocks the other stock markets.

5.

Analysis of Forecast Error Variance Decomposition (FEVD)
Analysis of how the amount of role volatility returns of foreign stock
markets in influencing the Indonesian stock market volatility will be seen
by predicting the decomposition variance; this called FEVD analysis. In
addition, it can be seen who volatility returns of foreign stock that most
influence the volatility of Indonesian return stock market.

4. RESULT AND ANALYSIS
4.1. Descriptive Analysis of Return Stock
Volatility in the capital markets generally observed by looking for
variations in the return of a certain capital markets. Returns stock are the
returns given by a share in the relevant market. In the daily observations,
term return stock is defined as the difference between the opening price and
the closing price. Therefore, the input variable that will be used in the process
of modeling the volatility of a stock in this study is no longer a closing stock
price, but the return stock Thus, before the modeling process, first, need
to transform the closing price of stock in the form of return stock using
continuous return (Awartani and Corradi, 2005).
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Figure 1. Plot time series of stock returns JKSE, Nikkei 225, and HSI

Figure 1 and Figure 2 present a chart pattern returns for stock market
indices. Stock markets have been grouped into two, that are the market group
with a relatively high deviation and the market group with a relatively low
deviation. The group division is based on the standard deviation of return of
a stock, if the value of standard deviation is more than the average value of
the standard deviation of the market (0.0126), then the market is categorized
as a market with a relatively high fluctuation, while if the returns of a stock
with a deviation of less than the average value of the standard deviation of
the market, then the market is categorized as a market with a relatively low
fluctuation.
Figure 1 shows the movement of return stock of the three countries,
namely Indonesia (JKSE), Japan (Nikkei 225), and Hong Kong (HSI). The
three markets fluctuations have relatively higher fluctuations of return
compared to other sample of countries. The value of standard deviation of
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return is observed during the period of 26 years, showing that Indonesia’s
stock market (0.0144) has the lowest fluctuation of return stock, followed by
the Japan’s stock market (0.0150), and the Hong Kong’s stock market (0.0157)
has the highest fluctuation of return stock in the group.
Australia (AS30), UK (FTSE), United States (S&P 500), and Singapore
(STI) are categorized as a group market with a relatively low fluctuations
(Figure 2). The value of standard deviation for the UK and the US are
observed during the period of 26 years and Singapore for over 16 years. The
comparisons were made in three stock markets, i.e. Australian, UK, and US,
since the three stock markets observed in the same period, the results showed
that the Australian’s stock market (0.0091) has the lowest fluctuation of return
stock, followed by the UK’s stock market (0.0110), and the US’s stock market
(0.0111) has the highest fluctuation of return stock in the group.
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Figures 1 and 2 show that the movement of return varies with the
change of time. Both of these figures also showed positive serial correlation
or volatility clustering. This may imply that large changes tend to be followed
by large changes and small changes are also likely to be followed by small
changes, which means volatility clustering observed on data return stock.
4.2. Best Model GARCH
After the return of all of the stock markets that is used has been ascertained
stationary at level, the next step is selecting the best model by using the
variable return stock as a variable input. Fitting best model is needed to
describe the volatility of the seventh return stock indeces observed. Fitting
model of the return series is not suitable if use ARIMA process because the
return series have volatility; variance of residual is not constant, so that
observed heteroscedasticity. Thus, the volatility of return stock is modeled
using GARCH process.
This stage focuses on the selection of the best model to describe the
volatility of each stock market using symmetric GARCH models. The best
model criteria are the model with all significant estimated coefficients (real
impact on response), both coefficients in the mean model and ARCH-GARCH
model, then proceed with the selection of the smallest AIC value. The process
of selecting the best symmetric GARCH model in this study is through the
optimization process simultaneously. Simultaneous optimization is done as
a whole, that means every ARIMA models are used as mean model in the
GARCH process without going through process optimization ARIMA first.
The process of selecting the best model carried out at the end of simulations
with a combination of orders that have been determined, both the order for
ARIMA models and orders for symmetric GARCH models. The candidates
of model will choose the best symmetric model with given criteria. The
simultaneous optimization is done with the intention to obtain a global
optimization level.
GARCH symmetric model assumes that the volatility is symmetric, that
means there is no difference in the effect of the volatility when a negative or
positive shock occurred. There are indications that the volatility of return
stock have asymmetric behaviour. So, to detect the presence of an asymmetric
effect on the behavior of the volatility of return stock, in this study will be
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specified several asymmetric GARCH models by orders of the best models
that have been obtained on a symmetric model. These models are EGARCH,
GJR-GARCH, TGARCH, IGARCH, and APARCH model.
Based on the obtained results, the overall model of asymmetric GARCH
present a better model than symmetric GARCH model. It can be seen from
the best asymmetric GARCH models which have smaller value of AIC than
value of AIC in symmetric model for each stock market, as shown in Table
2. Thus indicating that the result estimated in asymemtric GARCH models
for each market stock is better estimation model of volatility return stock
than symmetric GARCH model. These results are consistent with the results
of research conducted Awartani and Corradi (2005) which states that the
asymmetric GARCH models play an important role in predicting volatility.
GARCH process weak when compared to the asymmetric GARCH models in
describing the volatility return of a stock market.
Table 2. AIC Value of Symmetric and Asymmetric GARCH Model Best
No
1

2

3

4

Return
JKSE

S&P 500

FTSE

Nikkei 225

5

HSI

6

STI

7

AS30

Type of Model

AIC of Best Model

Simetris

-6.051

Asimetris

-6.055

Simetris

-6.5658

Asimetris

-6.6011

Simetris

-6.5196

Asimetris

-6.5460

Simetris

-5.7767

Asimetris

-5.8088

Simetris

-5.8201

Asimetris

-5.8413

Simetris

-6.4345

Asimetris

-6.4440

Simetris

-6.8057

Asimetris

-6.8332

Selected Model
Model asimetris: APARCH (1,2)

Model asimetris: TGARCH (2,2)

Model asimetris: TGARCH (1,1)

Model asimetris: TGARCH (2,1)

Model asimetris: APARCH (1,1)

Model asimetris: TGARCH (2,2)

Model asimetris: TGARCH (1,1)

Bold text indicates the smallest AIC value in the group

Table 3 shows the results of model estimation in describing the best
asymmetric volatility returns stock of seven stock markets, namely: Indonesia
(JKSE), US (S&P 500), UK (FTSE), Japan (Nikkei 225), Hong Kong (HSI),
Singapore (STI), and Australia (AS30). The result of parameter estimation
of ARCH (α) and GARCH (β) in the seventh stock markets is positive and
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statistically significant at the 5% significance level. The positive value of
ARCH and statistically significant can be interpreted that means that the
effects of any shocks at this point (et) depending on the size of the shocks
of the past. Thus, the great shocks in the current period (t) will increase the
effect of the shock in the next period (t+1, t+2, and so on). Meanwhile, the
positive value of GARCH and statistically significant can be interpreted that
means that volatility at this time depends on the volatility of some of the
previous period. Based on these results, it can be stated that the volatility
return of a stock market is not only affected by shock and volatility at this
time, but also affected by shocks and volatilities in the previous period. Thus,
investors need to observe fluctuations (volatilities) of return stock and shock
that occurred in earlier periods, before taking steps at this time investment.
This is necessary so these investors are able to control and reduce the market
risk of the asset being traded.
The coefficient γi,i=1,2 indicates the presence of an asymmetric effect
on the seven stock markets. If the estimated value of γi,i=1,2≠0, then there is
an asymmetric effect on a stock market, meaning that there is a difference
between the effects of bad news or good news of the volatility return of a
stock market today. Table 3 shows that the coefficient γ1≠ 0 and is positive
and significant at the 5% significance level. This means the volatility return of
Indonesia’s stock market, US’s stock market, UK’s stock market, Japan’s stock
market, Hong Kong’s stock market, Singapore’s stock market, and Australia’s
stock market have the effect of asymmetrical, which means bad news that
occurs in a previous period (t-1) will further increase the volatility of returns
in the current period this (t) than when there is good news in the previous
period (t-1). Meanwhile, the coefficient of γ2 is negative and significant at the
5% significance level, that means the effect of bad news at this point (t) of the
volatility return will be corrected in two days later (t+2). In other words, at t +
2 volatility will begin to decline. The decline in volatility occurs as a result of
the correction of overreaction or mispriced on the bad news in the previous
period. Overreaction occurs because pessimistic response towards bad news
in the previous period. This attitude accelerate the increased of volatility,
so there is an element of mispriced, the result would be counter current to
correct these mispriced.
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Table 3. Coefficient Parameters for Best Model of Asymmetric GARCH of Each Stock Return
JKSE

S&P 500

FTSE

Nikkei 225

HSI

STI

AS30

Model

APARCH

TGARCH

TGARCH

TGARCH

APARCH

TGARCH

TGARCH

ARMA

(3,2)

(2,3)

(3,3)

(3,3)

(2,3)

(3,2)

(3,2)

GARCH

(1,2)

(2,2)

(1,1)

(2,1)

(1,1)

(2,2)

(1,1)

0.0000*

0.0002*

0.0002*

0.0005*

0.0001*

0.0002*

0.0002*

(0.0000)

(0.0000)

(0.0000)

(0.0000)

(0.0310)

(0.0000)

(0.0000)

0.1577*

0.0641*

0.0632*

0.0574*

0.0761*

0.0545*

0.0668*

(0.0000)

(0.0000)

(0.0000)

(0.0000)

(0.0000)

(0.0000)

(0.0000)

ω

α1
α2
β1
β2
γ1

AIC

0.0709*

0.0718*

(0.0000)

(0.0000)

0.4144*

0.8336*

0.9350*

0.8862*

0.9210*

0.7500*

0.9258*

(0.0000)

(0.0000)

(0.0000)

(0.0000)

(0.0000)

(0.0000)

(0.0000)

0.4369*

0.0757*

0.1482*

(0.0000)

(0.0000)

(0.0000)

0.1106*

1.0000*

0.8130*

(0.0000)

(0.0000)

(0.0000)

γ2
δ

0.0229*
(0.0006)

1.0000*

0.4367*

(0.0000)

(0.0000)

0.8455*

(0.0197)

(0.0000)

-0.1149

-0.6093*

-0.5427*

(0.7615)

(0.0000)

(0.0000)

1.7212*

1.2139*

(0.0000)

(0.0000)

-6.0550

0.7987*

-6.6011

-6.5460

-5.8088

-5.8413

-6.4440

-6.8332

*Significant at the 5% significance level

The results of the best models of each of the stock market as a whole
show that the effects of bad news to the volatility of return are greater than the
good news because of the leverage effect. These phenomena do indeed occur
in the financial markets. Bad news will result in a huge drop in stock prices.
This decrease, in turn, will increase the debt to equity ratio; the ratio which
measures the extent to which the company is financed by debt. Improved debt
to equity ratio causes an increased risk of asset ownership, thus caused the
increase in the volatility of the asset. Therefore, the existence of asymmetric
effect appears on the condition of the stock market is experiencing a crash
(Wu, 2001). Thus, when there is bad news at this time will further increase
the volatility of return on the following day (t+1) compared to when there is
good news at this time. Seven stock market used in this study indicate that
there are asymmetric effects and statistically significant at the 5% significance
level. This proves that the presence of asymmetric effects on the stock market
is indeed true.
147

Global Uncertainties, Capital Flow Dynamics, and Central Bank Policy Mix

TGARCH asymmetrical model is able to describe the volatility return
stock in US, UK, Japan, Singapore, and Australia stock market. Through the
asymmetrical model best in Table 3 shows that a fifth of the market has a
value of coefficient GARCH1 (β1) >0.7, which means old news had the effect
is quite persistent, or in other words old news has the effect of continuous
and is settled on volatility return on five stock markets. Thus, the markets
are difficult to do forecasting because it has a high risk of uncertainty. In
addition, an overview volatility return stock on the stock market of Indonesia
and Hong Kong represented by APARCH asymmetrical model. The model
results were obtained for each country is different, this is according to research
conducted by Yalama and Sevil (2008), which states that the performance and
the size of one state against another state is different, so the model obtained
in describing the volatility return stock also vary.
In connection with the fact that the volatility of the return on a stock
market showed a different response when there is bad news and good news,
the volatility modeling of return stock using symmetric GARCH model
becomes less relevant in describing the actual state of the stock market. If the
symmetric GARCH models still used in describing the volatility of returns
stock, will make result in forecasting the risk of a lack of proper investment.
In turn, will make market participants, in this case the company and any
investor making a wrong decision in response to market conditions.
4.3. System Analysis Vector Autoregressive (VAR)
Period of sample data used in analyzing VAR system is from September 1st,
1999 until June 15th, 2016. The reason for choosing this period of sample is
because the sets of intersection data period used in the study. It is intended that
all criteria in the process of selecting optimal lag can be compared to various
lag, so that the number of observations used in the VAR model system than
should be the same (Juanda and Junaidi, 2012). In addition, period of sample
data is divided into two sub-periods, namely the period before the crisis in
2007 (September 1st, 1999 and December 29th, 2006) and the period after the
crisis of 2007 (January 1st, 2007 until June 15th, 2016). Input variables used in
the VAR system analysis is volatility return of the stock market of Indonesia,
US, UK, Japan, Hong Kong, Singapore, and Australia. Volatility return stock
of each stock market gained from the best model estimation has been done in
the previous stage.
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The objective of VAR systems analysis is to explore whether the
transmission structure changed after the 2007 crisis (subprime mortgage
crisis), because the international transmission on volatility return may
change after a turbulence in the world market (King and Wadhwani in
1990). The results of VAR analysis used are analysis of impulse response
(IRF) and analysis of forecast error variance decomposition (FEVD). Keep in
mind, before making a VAR analysis, the necessary stages are stationary test,
selection the optimal lag, and test of the stability of the VAR.
4.4. Analysis of Impulse Response Function (IRF)
The aim of IRF analysis is to test the response of volatility return in Indonesia’s
stock market toward shocks on volatility return in other stock markets, i.e. US,
UK, Japan, Hong Kong, Singapore, and Australia stock markets. Dynamics
of volatility response on Indonesia’s stock market to the dynamics of the
international markets are divided into two periods, which are the period
before the crisis and after the crisis of 2007.
Figure 3 shows behavior of impulse response on volatility return of
Indonesia’s stock market toward shocks emanating from volatility on US, UK,
Singapore, Hong Kong, Australia, and Japan stock markets, both in the period
before and after the crisis of 2007. If observed in the first 15 days (equivalent
to three weeks) at the commencement of a volatility shock of a stock market
was observed to Indonesia’s stock market volatility, suggesting that volatility
shocks emanating from the Hong Kong market is relatively provide the most
impact on the Indonesian market volatility both in the period before and
after the crisis of 2007. Volatility shock derived from the Singapore’s stock
market also provides a relatively large influence on the Indonesian market
volatility at the beginning of the observation period, although not as much as
the transmission of volatility due to shocks on the Hong Kong stock market.
Different thing with the effect of volatility shock is coming from the US and
UK markets. Both provide a relatively large influence on the second day after
the shocks and the next, not on the first day of shocks, such as the effect
of volatility shocks originating from Hong Kong, Singapore, Australia, and
Japan. This can be understood as the impact of differences in transaction
time. US and UK market have a relatively large time difference (in hours)
to Indonesia, thus giving rise to differences in the operating hours of the
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exchange. Thus, shocks originating from Hong Kong, Singapore, Australia,
and Japan will be faster response by the Indonesia’s stock market because it
has a relatively small time difference than the US and UK markets. This also
caused volatility shocks coming from the US and UK markets can last longer.
Figure 3 also shows that for the period after the crisis indicates that
interactions of foreign stock market that observed with Indonesian stock
market substantially increasing. This increase is characterized by an
increased value of impulse response on Indonesia’s stock market to volatility
shocks emanating from foreign stock markets. These results are consistent
with research conducted by Liu et al. (1998), states that the degree of
interdependence of national stock markets rose substantially after the crisis.
This leads to an increase in transmission to the stock market, which in turn
may increase the effect of volatility return in a market against the volatility
return of other markets, or in the context of this study is the Indonesian
market (Trihadmini, 2011).
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Figure 3. Impulse Response Indonesian Stock Market Volatility Return towards shock
on Volatility of Foreign’s Stock Market; at Period Before and After Crisis 2007

Volatility transmission can be triggered by the liberalization of
international capital movements, portfolio diversification across countries,
as well as increased transaction as a result of developments in the electronic
telecommunications system (Lau and Ivaschenko, 2003). The liberalization
of international financial markets, especially related to the flow of foreign
investment to emerging markets will make the market more volatile in
response to changes in economic conditions (Santis and Imrohoroglu, 1997).
The consequences of volatile investment flow will have an impact on the
high volatility in stock prices, particularly in emerging markets.Figure 3
shows that the Indonesian market is more exposed to the impact of volatility
transmission to other stock markets in the period after the crisis. This indicates
that the Indonesian stock market has increased interdependency relationship
due to the influence of globalization of financial markets. As stated by Santis
and Imrohoroglu (1997), an increase in market interdependency relationship
on the Indonesian stock market which in fact belong to the emerging markets,
will lead to the Indonesian market more volatile than before, in response to
the change of the state of the economy. Thus, in turn, will increase the impact
of foreign stock market volatility transmission to the Indonesian stock market
volatility, as shown in Figure 3.
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4.5. Analysis Forecast Error Variance Decomposition (FEVD)
FEVD analysis is used to analyze the contribution of the foreign stock market
volatility observed in a study of the diversity of volatility return in Indonesia.
Based on the decomposition of diversity shown in Table 4, it can be identified
how much influence the volatility of stock market that observed in this study
towards Indonesian stock market volatility both on before and after the crisis.
Table 4 shows that an important source of variance on volatility return of
Indonesia stock market is volatility of the stock market of Indonesia itself.
However, when compared to the period before the crisis and after the crisis,
the contribution of the Indonesian stock market in the period after the crisis
relatively small compared to the period before the crisis in the 15 days of
observation. This indicates that there is a strong interaction between the stock
market in the period after the crisis.
Table 4. Decomposition of Variance (%) Volatility Return of Indonesian Stock Market
Periode

Volatility of Return
JKSE

FTSE

S&P 500

STI

HSI

AS30

Nikkei 225

Before Crisis
1

91.8431

0.3494

0.2026

1.0562

4.6212

1.7925

0.1351

2

90.3885

1.1114

0.9754

1.1696

4.3596

1.8411

0.1545

5

89.2492

1.2946

2.0044

0.9674

4.4467

1.8947

0.1429

10

87.6422

1.5851

3.264

0.6629

4.7876

1.9414

0.1169

15

86.0744

1.8131

4.3734

0.5795

5.1109

1.9485

0.1001

After Crisis
1

84.5767

4.3349

0.6716

8.498

0.0000

1.9188

0.0000

2

80.7807

4.0527

3.892

9.3377

0.0168

1.8795

0.0407

5

75.8722

5.7491

5.9981

10.249

0.2625

1.8297

0.0393

10

69.1925

8.2096

8.4197

10.9915

1.0706

1.8674

0.2487

15

63.282

10.3072

10.4221

11.3302

2.0744

1.9162

0.6679

In more detail, it can be seen that in the period before the crisis, volatility
return of Indonesian stock market observed in the 15-day observation period
was influenced by the volatility of returns stock himself with an average
value of 88.40%. The rest is the effect of volatility return foreign stock
markets, the volatility of return the market of Hong Kong (HSI; 4.69%), US
(S&P 500; 2.66%), Australia (AS30; 1.91%), the UK (FTSE; 1:41%), Singapore
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(STI ; 0.81%), and Japan (Nikkei 225; 0:31%). Based on estimates of the
variance of decomposition, the volatility of return the stock market of Hong
Kong turned out to be the most contributing country towards the volatility
return of Indonesian stock market compared to other stock market volatility.
These results are supported by research conducted by Chuang et al. (2007)
which states that the Hong Kong stock market is a stock market that has
a considerable influence on the regional stock markets of Asia, particularly
Indonesia stock market.
In the period after the crisis, the percentage decomposition of the
variance of the volatility return of Indonesian stock market over a period of
15 days of observation is affected by the volatility of returns stockhimself with
an average value of 72.30%. The rest is the effect of volatility return of foreign
stock markets, the volatility return of Singapore (10:50%), UK (7:19%), USA
(7:08%), Australia (1.87%), Hong Kong (0.83%), and Japan (12:22%). Volatility
return of Singapore stock market has a dominant influence on the period after
the crisis. Ajireswara (2014) also found that the Singapore stock market has
a dominant influence on the decomposition of the Indonesian stock market
volatility compared to the effect of the decomposition of the stock market of
Hong Kong, Japan, the US, and the UK.
Singapore plays a dominant role in developing Indonesia’s stock
market volatility in the period after the crisis, while Hong Kong also played
a dominant role in developing Indonesia’s stock market volatility during
the period of the reverse, namely the period before the crisis. This is in line
with research Lau and Ivaschenko (2003) which states that the stock markets
of Singapore and Hong Kong have a dominant influence in affecting stock
markets in the Asia-Pacific region.
As noted earlier, the average percentage contribution of volatility returns
of foreign stock market to the volatility return of Indonesia’s stock market
has increased in the period after the crisis of 2007. The average contribution
Singapore stock market volatility against the Indonesian stock market
volatility rose dramatically after the crisis period of 2007. In addition, the
influence of mature market the US and the UK, also experienced a significant
increase in the period after the crisis of 2007, and results from the average
effect within 15 days of observation time. So the stronger shows that there
is greater interaction at the period after the crisis of 2007. The results of this
FEVD supports the results of the analysis of IRF noted previously (Figure 3).
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In general, the role of mature market proxied by the volatility return
of US and UK stock markets, has increased dramatically influence on the
volatility return Indonesian stock market in the period after the crisis. This
suggests a volatility transmission because the role of dominant economic
power, such as US and UK markets. The US and UK are countries with great
influence in the economy, because both currencies have been widely used
in international trade. Meanwhile, the growing influence volatility return
of Singapore’s stock market to the volatility returns of Indonesia’s stock
market in the period after the crisis, indicating that the volatility return
transmission for reasons of the common investor groups. This refers to the
fact that the countries are geographically adjacent groups normally have the
same investment objectives (Achsani and Strohe, 2005). Kartika et al. (2012)
also states that countries which have close economic and geographical basis
would indicate a strong relationship. So that in turn, these markets will affect
each other. Thus, the interaction between Indonesia and the mature market
and the stock market which is geographically closer to Indonesia should be
observed as a reference vigilance financial stability.

5. CONCLUSION
The objective of this study are to determine the best model to describe the
volatility return of stock and identifies their asymmetric effects on returns
stock in several world stock markets including Indonesia stock market. In
addition, this study also aimed to explore the response and the variance
decomposition of volatility return of Indonesia’s stock represented by JKSE
to influence shocks of volatility of return other stocks. Furthermore, the
results of this exploration will be used to analyze the structure of volatility
transmission return of Indonesia’s stock at the period before and after the
crisis of 2007. Based on the results of the analysis conducted in this study can
be summarized in a few points a s follows:
1.

154

The asymmetric GARCH models present estimates of volatility return
better than GARCH symmetric model for the entire stock market
used in this study. volatility Return of the stock markets of Indonesia
and Hong Kong was described by the model APARCH. In addition,
the volatility of return the stock markets United States, Britain, Japan,
Singapore, and Australia was described by the model TGARCH. Every
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country has the characteristics of different volatility, so that the results
of the model established was different.
2.

The entire market is observed indicating the presence of an asymmetric
effect on returns stock as well as statistically significant. This means that
there is a difference between the effects of bad news or good news of
the volatility return today. Thus, modeling the volatility of returns stock
using symmetric GARCH models become less relevant in describing
the actual state of the financial markets.

3.

The results of the analysis of the impulse response of volatility return
of Indonesia’s stock market to shock of another volatility return of stock
market shows that the biggest volatility transmission both at the period
before and after the crisis of 2007 came from Hong Kong stock market
and followed by Singapore stock market. When compared with the
results of impulse response volatility return Indonesian stock market
before and after the crisis, suggesting that the Indonesian stock market
is more exposed to shocks at the period after the crisis. This indicates
that the Indonesian stock market has increased interdependency
relationship of financial markets as a result of globalization.

4.

The results of the variance decomposition of volatility return Indonesian
stock marketshow that in the period before and after the crisis in
2007,volatility return Indonesia’s stock predominantly influenced by
herself. As for the external influences, the Hong Kong stock market has
the biggest influence at the period before the crisis. At the period after
the crisis, the Singapore stock market has the most impact. Analyses of
Variance decomposition also showed that the influence of the mature
market proxied by stock market the United States and UK have increased
drastically affect thev olatility in return Indonesia’s stock market as the
period after the crisis of 2007.

Based on the results of the analysis conducted in this study, some things
that can be recommended for the perpetrators of policy authorities and
investment actors in the stock market, among others:
1.

For investment actors, especially for those investors need to observe the
fluctuations of returns stock and shocks that occurred in earlier periods,
before taking steps at this time investment. This is necessary, so that
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investors are able to control and reduce the market risk of the asset
being traded. As such, investors may be cautious in determining the
decisions of investment, such as whether an investor has to release or
hold their assets.
2.

For the perpetrators of policy authority, once it is known that the
perpetrators of investment is very easily influenced by negative
sentiment in the market, the implications of perpetrators of policy
authority is the need to maintain the condition of the market of
sentiments negative, for example: macroeconomic factors, such as
exchange rates and interest rates, and their negative issues develop in
the market. This is necessary because of negative sentiment can cause
fluctuations in returns, excessive stock which in turn will affect a factor
of interest for investors.

3.

For the perpetrators of policy authority, having in mind the increase in
volatility transmission of return foreign stock to the Indonesian market
at the period after the crisis of 2007, the implications for the perpetrators
of authority policy is the need vigilance in addressing foreign stock
market volatility, so that the impact of the reversal of capital outflow
could drastically anticipated.
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ABSTRACT
One of the Government programs to spur economic growth is to improve the
availability and quality of infrastructure through increased government spending
on infrastructure development. In this paper, we build a DSGE model for a small
open economy to predict the impact of government spending on output and welfare
in Indonesia. The DSGE model uses parameters in line with the characteristics
of Indonesian economy. The simulation results show that in the short run a 1%
increase in government spending on consumption and investment could potentially
increase economic growth by 0.04% and 0.05%, respectively. Output multiplier of
government spending on consumption is estimated at 0.03, much lower than output
multiplier the government spending on investment at 0.20. The simulation results
also show that government spending on investment leads to welfare improvement
with welfare multiplier at 0.05. On the other hand, an increase in government
spending on consumption would lead to a decline in welfare with a multiplier of
-0.001.
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1. Introduction
One of the most binding constraints facing Indonesia’s economy is limited
infrastructure in terms of quantity and quality. Such dire conditions are
evidenced by the low infrastructure rating of Indonesia. Data from the Global
Competitive Index for 2016-2017, for example, shows that the condition of
infrastructure in Indonesia ranks 80th, well behind Malaysia and Thailand,
which placed 19th and 49th respectively. The low infrastructure rating
of Indonesia has been a major constraint to the realisation of robust and
sustainable economic growth as well as economic competitiveness in the
country. Furthermore, infrastructure limitations have pushed up the cost of
logistics, while undermining economic competitiveness and the investment
climate in Indonesia.
The main factor behind weak infrastructure in Indonesia has been
limited government spending, particularly since the Asian Financial Crisis
in 1997/98. Government spending on infrastructure from 2000-2014 averaged
around 2% of GDP, down sharply from 6% of GDP prior to the crisis (Tabor,
2015). In neighbouring peer countries, the ratio of government spending on
infrastructure to GDP is roughly three-times that of Indonesia. Moreover,
government infrastructure spending in China and India is approximately
10% of GDP.2 Low government infrastructure spending in Indonesia has been
attributed to limited sources of financing and the large burden of subsidies,
administrative functions and personnel expenditure.
The Government of Indonesia is currently pursuing a program
of structural reforms to stimulate economic performance.3 Improving
infrastructure through increased spending on investment and less spending
on subsidies is part of the structural reform process. Pursuant to the MediumTerm National Development Plan (RPJMN) for 2015-2019, the Government
has stipulated the infrastructure targets to be achieved from 2015-2019. A
total of 225 infrastructure projects have been upgraded to national strategic
projects, covering a broad scope of basic infrastructure, connectivity,
electricity as well as communications, water and housing. Furthermore,
2
3

http://www.indonesia-investments.com/business/risks/infrastructure/item381
Structural reforms imply regulatory and institutional improvements to enhance market efficiency (for instance the labor
market or goods market), or efforts to stimulate economic growth beyond its potential (Rodrik, 2015). Structural reform
policy is very broad and encompasses infrastructure development, tax and subsidy regulations, improving HR quality,
wages and employment regulations and bureaucratic reform.
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infrastructure development is not merely restricted to government projects
but also involves the private sector through a variety of schemes. Nevertheless,
the Government is the dominant investor when striving to achieve the
infrastructure development targets set.
Theoretically, larger government investment in infrastructure drives the
economy through two channels (IMF, 2014). In the short term, government
investment will boost demand through the fiscal multiplier. The impact
of government infrastructure investment depends on a range of factors,
including economic slack and monetary accommodation. In the medium-long
term, however, government investment in infrastructure will affect output
from the supply side through increased economic capacity. The demand-side
impact of government infrastructure investment depends on the efficiency of
that investment.
From the developments above and considering the important role of
infrastructure in terms of nurturing economic growth, quantitative analysis
regarding the impact of larger government investment in infrastructure
is needed to predict the impact on output and welfare. With a simple
approach, the impact of larger government investment in infrastructure on
economic growth can be observed using the output multiplier of government
spending. Nonetheless, that approach contains several inherent weaknesses,
including limited time series data, particularly relating to structural policies.
In addition, the simple approach is also lack of the micro-behaviour of
individual economic agents and limitations in terms of detecting the linkages
between macro variables.
This paper aims to quantitatively analyse the impact of structural
reforms – specifically an increase in government spending for investment
– on output and welfare in Indonesia using a Dynamic Stochastic General
Equilibrium (DSGE) model. Using a DSGE model, the behaviour of economic
agents and the linkages between economic players are formulated explicitly.
In addition, the DSGE model can not only detect the impact on output, but
also on welfare. The DSGE model will be developed consisting of five sectors,
namely the household sector, corporate sector, monetary sector, fiscal sector
and external sector.
This model adds to the existing DSGE models at Bank Indonesia, which,
in general, focus more on banking industry and financial sector modelling,
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to analyze simulations of monetary policy, macroprudential policy and the
monetary and macroprudential policy mix. The model will also complement
the Growth Diagnostics model used by Bank Indonesia to analyze the most
binding constraints to growth and the impact of structural reforms using the
Computable General Equilibrium (CGE)-INDOTERM model (Anugrah et al.,
2015). The CGE model used in Growth Diagnostics, however, is unable to
capture the dynamics of the monetary sector, fiscal sector and external sector.
In addition, the CGE model lacks intertemporal linkages in the correlations
between variables.
The remainder of the paper is organized as follows. Section 2 provides
a short review on the related literature. Section 3 describes the condition
of physical infrastructure in Indonesia. Section 4 explains the structure
and specification of the model. Section 5 analyzes the results of the model
simulations and Section 6 concludes.

2. Literature Review
This paper relates to previous studies found in the literature. On one hand,
this paper is related to studies analyzing the impact of structural reforms on
the economies of other countries, primarily using DSGE models. On the other
hand, in terms of modelling at Bank Indonesia, this paper is related to several
Bank Indonesia studies using DSGE models.
DSGE Model to Analyze the Impact of Government Spending on the
Economy
One of the models used to analyze the impact of structural reforms
in the form of government spending is the DSGE model. Ganelli and
Tervala (2015) analyzed the impact of infrastructure development (public
investment) on output and welfare using a New Keynesian DSGE model
with a two-country structure. In their model, government consumption is
included in household utility. Government spending consisted of two types:
consumption and investment, while government revenue originated from
tax. Accordingly, government investment would accumulate public capital
goods. The corporate sector would seek to maximize profit using Calvo
Pricing based on the production function and depend on labor input and
the capital stock of public infrastructure. The paper of Ganelli and Tervala
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indicated that government investment increased output in the medium term.
Furthermore, efficient government investment is required to ensure a positive
welfare multiplier.
Bom and Ligthart (2014) examines the impact of government
infrastructure spending on output and welfare in a small open economy
OECD member using the Real Business Cycle (RBC) model. Their study
sought to answer the question of whether government investment could
effectively drive output and ameliorate public welfare if the government
is bound by the balanced-budget fiscal rule. In addition, they also look at
the dynamic impact of government investment. One characteristic of their
model specification is the consumer preference follows a constant elasticity
of substitution (CES), where the intratemporal substitution effect of labor
supply can be separated from the intertemporal substitution effect. In their
model, government investment is financed by the distortionary labor tax and
Bom and Ligthart found that government spending on infrastructure had a
negative multiplier effect in the short term, which subsequently reversed to
become positive in the long term, and a generally positive multiplier effect on
welfare. The short-term adverse impact is due to a decline of labor supply as
a result of the distortionary labor tax.
In the case of Indonesia, studies regarding the impact of government
spending on output have been conducted by Jha et al. (2010) and Tang et al.
(2013). Both papers focus on estimating the fiscal multiplier in several Asian
countries, including Indonesia.4 Jha et al. used a SVAR model to estimate
the effectiveness of fiscal policy in 10 developing countries in Asia. Jha et
al. found that an increase in government spending had a positive impact on
GDP in each respective country. Meanwhile, contractive fiscal policy through
higher taxes is found to stimulate economic growth in a few countries,
including Singapore and Taiwan. Jha et al. also found that the cumulative
fiscal multiplier of government spending in Indonesia is 0.19, above the fiscal
multiplier from lower taxes (0.18).
Tang at el. (2013) estimate the fiscal multiplier for five ASEAN countries
(Indonesia, Malaysia, Philippines, Singapore and Thailand) using a SVAR

4

The fiscal multiplier is an indicator often used to gauge the impact of fiscal policy on output. The multiplier concept was
first introduced by Kahn (1931) and Keynes (1936). The fiscal multiplier is calculated based on the ratio of changes in
national income to changes in government spending or tax revenues.
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model. The results show that fiscal policy in the form of lower taxes could
have a favorable impact on the five ASEAN members. In Indonesia’s case, the
fiscal multiplier of lower taxes is 0.43. In contrast, policy to raise government
spending is found to have a negative multiplier effect in Indonesia (-0.34),
Singapore (-0.16) and Thailand (-0.27). The main suspect of the negative
impact is thought to be imports, which surge due to the small and highly
open economies.
Different from the previous two studies on the impact of total government
spending on output, this paper examines government spending not as an
aggregate but from the perspective of each component, namely spending
on investment and spending on consumption. Consequently, the impact of
government efforts to increase investment spending can be quantified using
the DSGE model developed. In addition, considering the DSGE model is a
micro-founded model, the magnitude of impact is not only observed in terms
of output but also other macro aggregates (such as inflation and the trade
balance) as well as welfare.
2.1. DSGE Models at Bank Indonesia
Like many other central banks, Bank Indonesia has developed several DSGE
models. This paper adds to the existing range of DSGE models in Bank
Indonesia. After the global financial crisis, DSGE modelling at Bank Indonesia
focused on the financial sector. Tjahjono and Waluyo (2010) developed a DSGE
model to include the financial accelerator (procyclicality effect), aiming to
detect the financial accelerator and its impact on the macroeconomy in the case
of a shock, capture the linkages between the monetary and macroprudential
policies, simulate the impact of rising fuel prices and analyze the policy
mix in the face of economic recession and banking crisis. In the event of a
monetary shock, the model with a financial accelerator produces a larger
macroeconomic impact than the model without a financial accelerator. An
increase in the oil price could potentially lower output, raise inflation and
depreciate the rupiah. Furthermore, the impact of monetary policy is more
pronounced than that of banking policy in the form of risk-weighted assets
(RWA). Nonetheless, the policy mix is still required to maintain the Capital
Adequacy Ratio (CAR) as well as prevent and mitigate systemic risk.
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Harmanta et al. (2012) developed a DSGE model equipped with the
banking sector and applying financial frictions in the household sector in the
form of collateral constraints. Their model could be used to assist policy mix
formulation as implemented by Bank Indonesia. The simulations show that
a hike in the BI Rate would raise bank retail interest rates, reduce lending
as well as increase risk-free assets and, therefore, ultimately lower GDP
and inflation. An increase in the reserve requirement is shown not to have
a significant impact because of excess liquidity in the Indonesian banking
sector. An increase in the loan-to-value (LTV) ratio for household/corporate
loans, however, could increase output and inflation.
Harmanta et al. (2013) developed further the previous model by
adding financial frictions on the entrepreneur side in the form of a financial
accelerator, in addition to frictions on the household side. The simulations
showed that a hike in the BI Rate would raise the retail interest rate in the
banking industry, reduce lending and increase risk-free assets, thereby
lowering inflation and GDP. Banks are also exposed to risks as rising nonperforming loans (NPL) erode capital. Raising the LTV ratio for households
would spur asset purchases, while elevating output and inflation. Raising the
Capital Adequacy Ratio (CAR) would lower the loan-to-deposit ratio (LDR),
investment and production and, thus, GDP and inflation. The monetary and
macroprudential policy mix would create more stable GDP and inflation as
well as control consumption and demand for imports.
Harmanta et al. (2014) extended the previous model with an interbank
market mechanism as financial frictions on the supply side, while frictions
are added to the demand side in the form of collateral constraints and the
financial accelerator. The simulations showed that a shock on the interbank
market would affect general bank dynamics, particularly bank capital, the
Capital Adequacy Ratio (CAR) and loan-to-deposit ratio (LDR). Their model
could detect procyclicality and the financial accelerators. Furthermore, the
monetary and macroprudential policy mix tended to produce more stable
GDP and inflation compared to using just one policy instrument.
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3. Infrastructure Condition in Indonesia and the
Government’s Plan to Strengthen Infrastructure
3.1. Infrastructure in Indonesia
The condition of infrastructure in Indonesia has improved over the past few
years, as reflected by the infrastructure competitiveness index published by
the World Economic Forum (WEF). As shown in Figure 1a, the ranking of
Indonesia’s infrastructure improved from 92th in 2012 to 60th in 2016. The
most salient improvements affected the quality of railways and roads as well
as ports (Figure 1b).
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Figure 1. Indonesian Infrastructure Index

Despite the recent improvements, several aspects of infrastructure in
Indonesia are behind peer countries in the region. Data from The Global
Competitiveness Report for 2016-2017, released by the World Economic
Forum (WEF), show that the overall score for infrastructure in Indonesia was
3.8 (ranked 80th), which is well below Malaysia and Thailand with respective
scores of 5.5 (19th) and 4.0 (72nd) (Figure 2). In more detail, the quality of
roads in Indonesia received a score of 3.9 (ranked 75th worldwide), still below
Malaysia with a score of 5.5 (20th) and Thailand with 4.4 (60th). On the other
hand, the quality of railways in Indonesia received a score of 3.8 (ranked 39th
worldwide), which is also still below Malaysia with a score of 5.1 (15th). The
quality of ports in Indonesia received a score of 3.9 (75th), below Malaysia
with a score of 5.4 (17th) and Thailand with 4.2 (65th). Regarding the quality
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of airports, Indonesia received a score of 4.5 (62nd), while Malaysia and
Thailand received respective scores of 5.7 (20th) and 5.0 (42nd).
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Figure 2. Infrastructure Index of ASEAN Countries

The WEF report also states that the lack of infrastructure in Indonesia
was the third biggest constraint to business development over the past few
years, after corruption and inefficient government bureaucracy (Figure 3).
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Source: World Economic Forum, Executive Opinion Survey 2016
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Figure 3. Most Problematic Factors for Doing Business in Indonesia

One element of national infrastructure that has received government
attention is inter-regional connectivity. Infrastructure constraints linked to
connectivity, such as inadequate ports and poor quality roads, have pushed up
the cost of logistics, which is a fundamental problem often found throughout
Indonesia. The provision of such infrastructure would lower the cost of
transportation and logistics, thereby enhancing product competitiveness and
accelerating the pace of the economy. The Logistics Performance Index (LPI),
released by the World Bank in 2016, showed that Indonesia placed 63rd out
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of the 160 countries monitored, with a score of 2.98, down 10 places on the
ranking in LPI 2014.
Compared to peer countries in the region, Indonesia remains below
Malaysia and Thailand in terms of all LPI aspects, namely customs,
infrastructure, international shipping, logistics competencies, tracking and
recording as well as timeliness. Indonesia recorded a score of 2.69 for customs,
compared to 3.17 in Malaysia and 3.11 in Thailand. For infrastructure,
Indonesia received a score of 2.65, while Malaysia and Thailand scored at
3.45 and 3.12, respectively. In terms of international shipping, Indonesia
again scored lower than Malaysia and Thailand with scores of 2.90, 3.48 and
3.37 respectively. Concerning logistics competencies, Indonesia received a
score of 3.00, compared to 3.34 in Malaysia and 3.14 in Thailand (Figure 4).
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Figure 4. Comparison of Logistics Performance between ASEAN Countries

3.2. Government Investment in Infrastructure
One of the main reasons for the lack of adequate infrastructure in Indonesia is
relatively low government investment. The ratio of government investment to
GDP in Indonesia from 2006-2014 averaged just 2%, well below Malaysia and
Thailand at 9.9% and 6.4% respectively (Figure 5). In 2015, the government
increased investment significantly from 2.41% to 3.23% of GDP, thereby
surpassing government investment in the Philippines at 2.81% but still
trailing Malaysia and Thailand.
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Figure 5. Comparison of Government Investment between ASEAN Countries

In order to achieve higher and sustainable economic growth, the
government is committed to improving the quality and quantity of
infrastructure. Such commitment is evidenced by the infrastructure
development targets to be achieved by 2019, pursuant to the Medium-Term
National Development Plan (RPJMN) for 2014-2019 (Table 1).
Table 1. Infrastructure Development Targets in RPJMN (2015-2019)
Indicator

2014 Baseline

2019 Target

Basic infrastructure of energy and electricity
Electrification ratio (%)
Electricity consumption per capita (kWh)
Establishment of Floating Storage Regasification Unit (unit)
Gas pipelines (km)
Establishment of gas station for transportation (unit)
Use of natural gas (household connection)
Addition of petroleum refineries (unit)
Basic Infrastructure of residential areas
Clean water access
Adequate sanitation access
Urban slums neighborhood
Housing backlog
Connectivity
Well-maintained National Roads
Logistic cost (%GDP)
Urban public transport market share
Boradband coverage to regencies/ cities
Water Durability
Standard water infrastructure capacity
Water storage capacity per capita
Dam irrigation coverage
Surface Irrigation Networks
Flood control capacity

84.1
843
2
11,960
40
102 Thousand
-

96.6
1200
3
17,690
118
1 Million
2

68.50%
60.50%
37.407 Ha
13.5 Million

100%
100%
0 Ha
6.8 Million

94%
23.50%
23%
72%

100%
19.20%
32%
100%

51.4 M3/Sec
62.3 M3/Capita
11%
7,145 Million Ha
5-25 Years

118.6M/Sec
78.36 M3/Capita
20%
7,914 Million Ha
10-100 Years

Source: RPJMN 2015-2019
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To achieve those targets, the government has already stipulated the
infrastructure to be built during from 2015-2019. Accordingly, a total of 225
infrastructure projects have been designated as national strategic government
projects. In addition, the government is also developing a 35,000MW national
electricity project that is separate from the other national strategic projects.
Of the total, around 46 projects are located in Sumatra, 89 in Java, 24 in
Kalimantan as well as 16 in Bali and Nusa Tenggara. There are a further 28
projects located in Sulawesi, 13 in Maluku and Papua and 10 more distributed
in various provinces. The national strategic projects are based on Presidential
Decree No. 3/2016 concerning the Acceleration of National Strategic Project
Implementation, as well as Presidential Instruction No. 1/2016 regarding the
Acceleration of National Strategic Project Implementation.
The acceleration of national strategic projects is pursuant to Presidential
Decree No. 3/2016, which regulates licensing and non-licensing, government
procurement of goods/services, discretional debottlenecking, spatial
planning, land acquisition, government funding and guarantees, as well
as the use of domestic apparatus. Data from the Coordinating Ministry of
Economic Affairs showed that in June 2016, a total of 86 projects (44%) had
completed ground breaking and entered the construction phase, while the
remaining 139 projects were still at the planning phase or set to commence
implementation. Furthermore, per June 2016, of the total planned 35,000MW
electricity project, as much as 17,800MW had been signed to project contracts.
To expedite infrastructure development, the government introduced
fiscal, institutional and regulatory reforms. The institutional reforms included
strengthening The Committee for Acceleration of Priority Infrastructure
Delivery (KPPIP) and the Presidential Decree on National Strategic Projects.
In addition, the government also reclassified the projects to ensure a greater
focus on project completion. Of the 225 existing national strategic projects
and one electricity program, pursuant to Coordinating Minister of Economic
Affairs Decree No. 12/2015, the government has designated 30 priority
projects to receive special attention from KPPIP.
Infrastructure investment, which has become a government priority, is
still constrained by a lack of funding. Data from the National Development
Planning Agency, as contained in the Medium-Term National Development
Plan (RPJMN) for 2015-2019, stipulates the funding requirement for the
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priority infrastructure projects from 2015-2019 at Rp5,519.4 trillion. The
funding requirement consists of government ministry/agency spending and
regional transfers (national budget and local government budgets) amounted
to Rp2,760.9 trillion or around 50.02%, state-owned enterprises amounted to
Rp1,066.2 trillion or 19.32%, and private participation amounted to Rp1,692.3
trillion or 30.66% (Table 2).
Table 2. Funding Requirement for Infrastructure in RPJMN 2015-2019
Sector

State
Budget
(APBN)1

Regional
Budget
(APBD)

SoE
(BUMN)2

Private3

Total

Road

340

200

65

200

805

Railway

150

-

11

122

283

Sea transportation4

498

-

238.2

163.8

900

Air transportation

85

5

50

25

165

Land transportation

50

-

10

-

60

City transportation 5

90

15

5

5

115

Electricity 6

100

-

445

435

980

Energy (oil and gas)

3.6

-

151.5

351.5

506.6

12.5

15.3

27

223

277.8
400.5

Information and communication
technology

275.5

68

7

50

Drinking water and sanitation

Water resources

227

198

44

30

499

Housing

384

44

12.5

87

527.5

2,215.6

545.3

1,066.2

1,692.3

5,519.4

Percentage
40.14%
Source: Ministry of National Development Planning

9.88%

19.32%

30.66%

100.00%

Total Infrastructure

Notes:
1)
2)
3)
4)
5)
6)

Expected state budget support
Expected state-owned enterprise support
Maximum capacity of private finance through Public-Private Partnership including business to business scheme
Increase due to the addition of sea toll component and routine cost
Allocated for rail and road-based urban transport
PT PLN has the capability to finance Rp 250 T, the remaining cost requires state investment

In line with government efforts to improve the quality and quantity of
infrastructure, the national budget allocation to infrastructure has increased
significantly. Based on data from the Ministry of Finance, government
spending on infrastructure in 2015 reached Rp290.3 trillion (3.23% of GDP),
up 40.5% from the previous year. A further increase was observed in 2016, with
the budget allocation went up to Rp313.5 trillion. In 2017, Rp346.6 trillion has
been earmarked for infrastructure. With the growing infrastructure budget
through to 2019, government spending on infrastructure is expected to reach
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4.21% of GDP (Figure 6). As an aggregate for 2015-2019, the government’s
infrastructure budget is predicted to reach Rp1,796.2 trillion.
Rp trillion
500

% GDP
4,21% 5,00%

Infrastructure spending (Rp level)
Infrastructure spending (% GDP)

400

3,50% 3,67%
3,23% 3,33%

4,00%

2,41%

300
200 1,18%

3,00%

1,93% 1,81% 1,87% 1,89% 1,79%
1,90%
1,66% 1,70%

2,00%

2019**

2018**

2017**

2015

2016*

2014

2013

2012

2011

2010

2009

2008

0,00%

2007

0

2006

1,00%

2005

100

Source: Ministry of National Development Planning, Ministry of Finance, BI

Figure 6. Goverment Spending on Infrastructure 2015-2019

4. DSGE Model
The model developed in this paper is based on Ganelli and Tervala (2015),
where government consumption and investment are inputted separately
into a New Keynesian DSGE Model. The main modification to the model is
to assume a small open economy in order to enrich the impact assessment
of structural reforms in Indonesia. In general, the model also contains

Government
Paying taxes

Producing good s for gorvernment

Providing public consumption

Providing infrastructure

Supplying labor and consuming goods

Household

Firms
Export
Producing consumption goods
Import

Central Bank
Conducting monetary policy

Figure 7. Structure of the Model
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the features of the standard DSGE model based on the model of Gali and
Monacelli (2005). The structure of the model is presented in Figure 7.
4.1. Demand Side: Households
4.1.1. Household Utility Maximization
All households are assumed to have the same preferences. Households
maximize their utility function based on their choice of consumption level,
Ct, and time spent resting (outside working hours, Nt), given the public goods
, GtC, provided by the government.

where β is discount factor, σ is intertemporal elasticity of substitution of
household, is labor supply elasticity, and ν is weight of public consumption.
Households receive an income from wages for providing labor to a
firm, Wt Nt, income from term deposits, (1+it)Dt, and dividends from their
own businesses, Πt. The income is used to pay taxes, Tt, and spend on
consumption. Therefore, the budget constraints faced by households is the
following:

where

is a stochastic discount factor. In the budget

constraints, spending on consumption and taxes are multiplied by prices to
form the nominal value.
Optimizing the objective function (3.1) with the budget constraint (3.2)
produces the optimal solution (First Order Condition) for consumption, Ct,
and working time, Nt, as follows:
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Households determine their level of consumption at time t, Ct, by
,
considering the expected spending on consumption in future periods,
price changes,

, and the discount factor. Meanwhile, households choose

to work,
, in line with the wages received, Wt, to meet the consumption
requirement.
4.1.2. Optimum Consumption Allocation of Households
Household consumption, Ct, is a composite index of domestic goods, CH,t,
and imported goods CF,t.

where α is the consumption home bias parameter and η is elasticity
of substitution between domestic and imported goods. The respective
consumption of domestic goods, CH,t, and imported goods, CF,t, constitute
aggregate consumption of various types of goods j, namely:

where ε and γ are the elasticity of substitution between varieties of
domestic and foreign goods respectively.
Households maximize total consumption by determining the
consumption allocation for various types of goods, j, for each level of
spending, Zt.
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x=H,F, and ϑ=ε,γ. The optimal solution (FOC) for this problem is for
households to allocate the consumption of goods, j, according to relative
prices of other goods and the substitution elasticity between goods, which
can be expressed as follows:

Furthermore, households will also maximize their consumption
allocation between domestic and international goods. With the same
settlement measures as before, the optimal solution in terms of consuming
domestic and international goods will be obtained as follows:

where

is the consumption price index.
4.1.3. Relationship between Domestic and International Prices
and Consumption
A price comparison between domestic and international goods (terms
of trade) can be expressed as

, or in log-linear form as st=pF,t-pH,t.

Meanwhile, the log-linear form of the consumer price index equation (3.5)
in a steady state condition produced pt=(1-α) pH,t + αpF,t, therefore pt=pH,t+αst.
Thus, a change in the Consumer Price Index (CPI) is determined by a change
of domestic prices and a change in the terms of trade (ToT).
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International commodity prices in the domestic currency (pF,t) are the
same as global prices in a foreign currency (pt*) multiplied by the nominal
exchange rate pF,t=et+pt*. Therefore, the terms of trade can also be formulated
as follows:

Meanwhile, the real exchange rate can be defined as a change in
international prices in the domestic currency divided by domestic prices
(Consumer Price Index):

Thus, the relationship between the real exchange rate and the terms of
trade can be defined as follows:

Furthermore, assuming linearity, changes in the real exchange rate and
global growth to meet domestic demand will determine the magnitude of
change in domestic consumption:

4.1.4. Market Clearing between Consumption and Production
In equilibrium, companies produce goods at the same amount with
government spending and household consumption such that:

Using the terms of trade and exchange rate equations, the equation
above can be expressed as:
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4.2. Supply Side: Firms
4.2.1. Minimizing Production Costs
Firms are assumed to have factors of production consisting of labor and
public infrastructure provided by the Government. A production function is
also assumed to be linear with respect to technological progress. Each firm
produces various different products j:

where Φ is output elasticity to public infrastructure. Parameter Φ is
assumed to have a positive value, implying that the production function has
an increasing returns with respect to public infrastructure. The problem faced
by firms in finding the real marginal cost is to minimize the real total cost
given certain level of production. Firms choose number of labors to minimize
the real total cost as follows:

Optimization of the objective function (3.7) with the constraint (3.6)
produces the optimum function of the marginal cost MCt as follows:

Therefore, the marginal cost is found to be equivalent to spending on
real wages

divided by the marginal product of labor At (KtG)Φ.

4.2.2. Maximizing Profit and Price Setting
In this model, each firm is assumed to produce various different products
j, thus giving the company bargaining power to change the prices of its
products Pt (j). A portion of firms are assumed to set prices flexibly with
a price index Pt, and some firms strive to seek optimal prices Pt*. With the
presence of price rigidity, the process of setting optimal prices follows the
framework introduced by Calvo (1983).
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The optimal solution of the objective function (3.9) with the constraint
of equation (3.10) produces the following equation:

The value of

is called the price mark-up and determined by the

elasticity of substitution between domestic products ε.
Each company can optimize or adjust prices with a probability of 1-θ
(independent) in each period, thus θ < 1 can be interpreted as the price rigidity
index. Therefore, the aggregate price Pt is as follows:

By denoting that inflation

, then equation (3.11) can be

expressed in the final log-linear form:

Equation (3.12) shows that a change in the optimal price at time t (πt)
is the weighted average of the marginal cost in the current period and future
price changes. In addition, equation (3.8) also shows that an increase in the
stock of public infrastructure would lower the optimal price.
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4.3. Fiscal and Monetary Policy
4.3.1. Fiscal Policy
The government receives revenue from taxes, which is then used for
consumption and investment.

For simplicity, taxes, Tt, are non-distortionary. If the government
expenditure financed by taxes is distortionary, the impact of expansionary
fiscal policy would be less pronounced and, thus, affect the impact on welfare.
Government spending on consumption and investment is modelled
using the AR(1) dynamics:

Parameters ρC and ρI represent the persistence of government
consumption and investment shocks. Meanwhile, εtC and εtI represent i.i.d
shocks on government spending with a normal distribution and standard
deviation σg.
Like Ganelli and Tervala (2015), private capital is omitted from the
model, thus providing greater focus on the impact of government investment
spending. The stock of public infrastructure is modelled using the following
equation:

The stock of public infrastructure depreciates at λ and expands in line
with government investment spending.
4.3.2. Monetary Policy
Setting the policy rate (it) by the central bank is modelled in the form of a loglinear Taylor rule equation, as introduced by Clarida, Gali and Gertler (2001),
as follows:
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Parameter ρi is interest rate smoothing, while
and
are the weights
of inflation and output stabilization. εi is the i.i.d shock on monetary policy.
4.4. Trade Balance
The trade balance, represented by nxt, illustrates net exports from domestic
production as a ratio of the steady state output . Thus,

The log-linearisation of equation (3.14) can be expressed as follows:

Equation (3.15) shows that an increase in government spending on
consumption or investment would directly affect the trade balance, which
must be offset by the difference between the increase in domestic output and
government spending.
4.5. Measuring the Output Multiplier and Welfare Multiplier of
Government Spending
Following Ganelli and Tervala (2015), we look at the output multiplier of
government spending by using the cumulative multiplier (CM), which is
calculated using the cumulative change in output divided by the cumulative
change in government spending for a given period as follows:

In addition, the output multiplier can also be measured based on the
net present value of fiscal multiplier (NPVFM), which is calculated as a ratio
of the net present value of the change in output to the net present value of the
change in government spending for a given period.
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where x=C,I. In this paper, we set number of periods at 2,000 quarters,
following Ganelli and Tervala (2015).
To measure the impact of government spending on welfare, the net
present value of the impact of fiscal expansion (τt) on welfare is measured
as the part of consumption households are willing to release due to fiscal
expansion. The value of τt is calculated as follows. Based on the household
utility function, the net present value of household welfare without fiscal
expansion is as follows:

The net present value of household welfare without fiscal expansion is
as follows:

From equations (3.16) and (3.17), the net present value of the impact of
fiscal expansion on welfare can be solved as follows:

Therefore, the welfare multiplier impact is obtained based on the
cumulative change in utility (multiplied by the discount factor) and divided
by the cumulative government spending.
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4.6. Optimal Solution of the Model
Optimal solution to the model, based on household, corporate, central bank,
government and external conditions, as described above, can be summarised
in Table 3.
Table 3. Optimal Solution and Log-linearisation
No

Optimal Solution (First Order Condition)
Euler Equation:

1
Philips Curve:

2

Marginal cost:
3
Consumption:
4
5

Inflation:

6

Terms of trade:

7

Taylor rule:
Market Clearing:

8

9
10

Capital Law of Motion:
Employment:
Trade Balance:

11
Inflation:
12
13
14
15
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Government Investment Shock:
Government Investment Shock:
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4.7. Steady State Value
In this paper, the steady state of working hours is assumed at 1/3, meaning
that the labor force spends one-third of its time at work. This value is
consistent with Colley (1995). Meanwhile, the steady state of public capital
is normalised to 1, thus, based on the production function (3.6), the
stock
. Furthermore, based on the market
steady state of output is given by
. Based
clearing equation, the steady state of consumption is
on the capital depreciation equation, the steady state value of government
.
intervention is the same as the rate of depreciation
4.8. Parameterization
The parameter values used in the model are determined through a calibration
and estimation process. The discount factor β is set at 0.99. The model is
interpreted as a quarterly model, and therefore the assumption of β=0.99 is
equivalent to an annualized interest rate of 4%. The elasticity of substitution
between domestic and international goods (η) is assumed at 3.5, which is
consistent with the findings of Obstfeld and Rogoff (1998). Meanwhile, the
elasticity of substitution between international goods γ is assumed equals
to 1, in line with Gali and Monacelli (2005). The elasticity of substitution
of labor supply as ϕ is assumed at 1.97, the same as Sin (2016) and not far
different from Ganelli and Tervala (2015). The wealth effect of labor supply σ
is assumed equals to 2.
The value of the Calvo parameter θ=0.5 is assumed at 0.5, which is
the value often used in numerous New Keynesian models and the same as
Tjahjono et al. (2009) for the Bank Indonesia Structural Macromodel (BISMA).
This assumption leads to a lag of the prices adjustment in two periods (six
months). The value of the home bias parameter (1-α) is obtained using the
average ratio of imports to GDP from 2005-2015, namely α=0.2. Interest rate
smoothing ρi is assumed to have a value of 0.75, while the respective weights
of inflation and output are ϕπ=1.9 and ϕy=0.25. The Taylor rule parameters are
the same as that estimated by Harmanta et al. (2012).
Fiscal policy is assumed to have an investment and consumption
shock persistence of ρI=ρC=0.75, respectively, mirroring the findings of
Iwata (2013). Meanwhile, the share of government consumption relative to
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domestic consumption ν is assumed at 0.15, in line with the average value
for Indonesia during the period from 2011-2015. Public infrastructure is
assumed to depreciate each quarter at the rate of λ=0.025, which is the same
rate of depreciation as that used in the model of Bom and Ligthart (2014).
The output elasticity of public infrastructure stock, φk, is a key parameter in
this paper, with φk=0.24, in line the findings of Aschauer (2000) for the case
of low and middle-income countries. A summary of the model parameters is
presented in Table 4.
Table 4. Calibrated Value of Parameters
Parameter

Baseline value

Description

β

0.99

Discount factor

η

3.5

Elasticity of substitution between domestic and imported goods

γ

1

φ

1.97

σ

2

θ

0.5

Calvo Parameter

α

0.2

Home bias parameter

ρi

0.75

Interest rate smoothing

φπ

1.9

Taylor rule coefficient for inflation

φy

0.25

Taylor rule coefficient for output

ρI

0.75

Persistency of public investment shock

ρc

0.75

Persistency of public consumption shock

ν

0.15

Weight of public consumption

λ

0.025

Depreciation rate of public infrastructure

φk

0.24

Output elasticity of public infrastructure

Elasticity of substitution between varieties of foreign goods
Frisch elasticity of labor supply
Intertemporal elasticity of substitution of household

The results of parameter calibration are used as the priors for the
estimations using Bayesian approach, as explained in Quintana (2012). In this
paper, the estimated parameters are σ,ϕ,γ,θ and η. More details, the prior
distribution, distribution type and posterior distribution of the parameter
estimations are presented in Table 5.
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Table 5. Estimated Value of Parameters
Parameter

Description

Distribution

Prior distribution
Mean
Std. Dev.

Posterior
distribution

θ

Calvo parameter

Beta

0.67

0.1

0.51

σ

Intertemporal elasticity of substitution of
household

Gamma

2

0.1

2.7

φ

Frisch elasticity of labor supply

Gamma

1.97

0.1

2.67

γ

Elasticity of substitution between varieties
of foreign goods

Gamma

1

0.2

2.24

η

Elasticity of substitution between domestic Gamma
and imported goods

3.5

0.8

1.75

5. Simulation Results
This section describes the dynamics of the impulse functions. The discussion
focuses on the simulations of fiscal policy, that is, government consumption
and government investment shocks. In line with the design of the model,
in addition to the impact of fiscal policy on macroeconomic aggregates, the
impact on household welfare is also measured. Figure 8 shows the simulation
results of fiscal expansion, where the solid line indicates the impact of the
government consumption shock and the dashed line illustrates the impact of
the government investment shock. In general, the shock produces deviation
from the steady state of each respective variable, excluding the trade balance,
which is represented by deviation from the steady state of output, and
inflation is in percentage change from the previous year.
5.1. Government Consumption
In the short run, a 1% increase in government consumption would potentially
results in a 0.04% higher economic growth above the baseline without policy
(Figure 9), driven by an increase in aggregate demand, the wealth effect and
working hours. The government would raise taxes to offset the increase in
consumption, while the labor force would be offset by an increase in working
hours to earn higher wages. Although households reduce their consumption,
the aggregate impact of an increase in government consumption remained
positive. A cumulative increase in government consumption would raise
economic growth by 0.03% (Table 6).
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The trade surplus would initially declines, prompted by an increase in
imports to meet government consumption. Thereafter, however, the decrease
in household consumption due to raised taxes and an improvement in the
terms of trade in the medium-long term, would improve the trade balance.
The hump-shaped distribution of the trade balance is in line with Iwata’s
(2013) study
Output
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Figure 8. Impact of Fiscal Expansion
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The simulations show that there are two opposing impacts of the
increased government consumption. On one hand, higher taxes would cause
lower households’ consumption and then utility, while working hours would
have to be increased to offset the added expense. On the other hand, however,
government consumption itself as part of the utility directly increases in
welfare.
Table 6. Output and Welfare Multiplier

The simulations also show that the welfare multiplier of increased
government consumption had a value of -0.001, meaning that households
would have to sacrifice Rp0.001 of consumption for each Rp1 the government
spent on consumption. The results are consistent with the findings of Ganelli
and Tervala (2015), in which increased government consumption reduces
household welfare. Nevertheless, the model may also result in a positive
welfare multiplier if the ratio of government consumption spending to
household consumption (ν parameter) ≥0.2, implying that the minimum ratio
of government consumption is 20% of household consumption to neutralise
the adverse effect of increased government consumption.
5.2. Government Investment
The simulations show that, in the short run, a 1% increase in government
investment could drive a 0.05% increase in economic growth above the
baseline, representing a larger impact than a corresponding increase in
government consumption. In fact, the effect of increased government
investment increases in the medium-long term, as shown by the cumulative
output multiplier of 0.20 (Table 6). The increase in output originated from two
sources, namely an increase in temporary demand and the supply-side effect.
Temporary demand would spike due to the direct impact of investment.
Meanwhile, the supply-side effect would stem from the availability of public
capital (infrastructure), which supports industrial capacity to produce,
despite capital gradually depreciating back to the steady state (baseline).
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According to this paper, output multiplier is relatively small compared
to the study performed by Ganelli and Tervala (2015), but exceeds the values
produced in Jha’s et al. (2010) paper with a multiplier of 0.19 and Tang et al.
(2013) with a multiplier of -0.34. These findings are consistent with the results
of Bom and Ligthart (2013), where public capital is more productive in the
long run than the short run. The simulations also show that output would
return to the baseline after 10 years, consistent with Leduc and Wilson (2013).
As shown in Figure 8, consumption would decline in the short run,
suppressed by a tax hike to offset the government’s investment spending.
Furthermore, greater investment spending would improve the terms of trade
(ToT), thus bolstering purchasing power and increasing consumption, albeit
still negative as an aggregate due to the dominant effect of higher taxes.
Similar conditions are observed in the trade balance. Although consumption
would experience a decline, large-scale investment would push the trade
balance to run a deficit. Nonetheless, in the long run, consumption and the
trade balance would rebound as industry became more productive. These
findings are consistent with Iwata (2013), who found that a government
investment shock would exacerbate the trade balance in the short term but
would subsequently improve in the medium-long run.
The simulations also show that the impact of government investment
on welfare is 0.05, implying that households receive a net benefit of Rp0.05 for
each additional Rp1 of government investment. The net benefit is an increase
in consumption due to greater productivity without having to increase the
working hours. In other words, household welfare would improve.
Figure 9 shows the impacts of increased government investment on
macroeconomic dynamics. A higher investment value would lead to a more
significant increase in output in the short run as well as the medium-long
run. The simulations show that to attain a 0.5% increase in output, more than
10% increase in investment would be required. The impact on other macro
conditions, such as consumption, the trade balance, inflation and welfare also
result in similar findings.
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Bom and Ligthart (2014) show that the impact of welfare is sensitive to
changes in the output elasticity of public capital. Using the same analysis,
however, this study shows that as the new public infrastructure became
more productive, the potential increase in economic growth and impact on
welfare would also increase (Table 7). Such dynamics indicate that priority
infrastructure development should focus on improving productivity in order
to provide the most optimal benefits to the economy.
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Table 7. Public Infrastructure Productivity and Multiplier Impact
Ouput elasticity
of public capital

CM
16

CM
20

NPV Output
Multiplier

Welfare
Multiplier

φk=0.08

0.05

0.05

0.08

0

φk=0.15

0.07

0.08

0.13

0.02

φk=0.20

0.09

0.11

0.2

0.04

φk=0.35

0.12

0.15

0.28

0.07

6. Conclusions
One of the most binding constraints facing the Indonesian economy is limited
infrastructure in terms of quality and quantity, which has impeded domestic
growth and undermined national economic competitiveness. Seeking to
overcome the challenges, the Government is currently trying to speed up
infrastructure development as part of the ongoing economic structural
reforms. The impact of government investment in infrastructure on the
economy and public welfare needed to be analyzed quantitatively to provide
a more accurate picture of the impact of government investment.
A DSGE model is developed in this paper to estimate the impact of
government spending for investment and consumption on output and welfare
in Indonesia. In general, the model consists of households, corporations, the
government and central bank. Households maximize their utility which
is a function of household consumption itself, leisure and government
consumption. The corporate sector maximizes profits, where output is a
function of technology, the labor force and government capital, while the
government is assumed to fully offset consumption and investment spending
through higher taxes.
The model is calibrated using parameters consistent with the Indonesian
economy. The impulse response functions show that, in the short run, a
1% increase of government consumption could potentially raise economic
growth by 0.04% above the baseline, primarily driven by increases in terms
of aggregate demand, the wealth effect and working hours. Cumulatively,
the output multiplier of government consumption is 0.03. On the other hand,
increased government consumption would lead to lower welfare, with a
welfare multiplier of -0.001.
In the short run, a 1% increase of government investment could
potentially raise economic growth by 0.05% above the baseline. In the medium
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to long term, however, the impact becomes larger and the output multiplier
of government investment is 0.20. The increase stems from higher temporary
demand and the supply-side effect. The higher temporary demand is driven
by direct impact of investment, while the supply-side effect originates from
the availability of public capital (infrastructure) that continues to support
industrial capacity to produce. Increased government investment would also
improve welfare, with a welfare multiplier of 0.05, due to more consumption
because of increased productivity without additional working hours, which
would improve household welfare.
The simulations of the DSGE model built in this paper shows that
government policy to stimulate the economy would be greatly more effective
through investment rather than consumption. Based on the figures produced
by the simulations, the recent structural reforms implemented by the
government, one of which is through increased government investment and
less government consumption, including subsidies, are expected to have a
significant and positive impact on the national economy.
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ABSTRACT
This paper examines the effect of financial liberalization on income volatility focused
on the direction of capital flows in the Asia-Pacific region. By using a dynamic panel
model, this study investigates the effect of financial liberalization on income volatility
in 19 Asia-Pacific countries over the period 1976-2015. The results proved that the
financial liberalization in the Asia-Pacific region associated with low income volatility
are only percieved by developed countries, while not for developing countries. This
paper also investigates the effect of capital flows on different types of directions. The
results showed that capital outflows will be associated with low macroeconomic
volatility, whereas capital inflows will be associated with high macroeconomic
volatility.
Keywords: Asia-Pacific, Capital Flows, Financial Liberalization, Macroeconomic
Volatility
JEL Classification: F41, F36
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1. INTRODUCTION
Since 1990, the economic globalization has created a world trade liberalization
followed by integrated global financial markets (Rajan 2001). The integrated
and free movement of international financial markets initially began in
industrialized countries. Furthermore, the capital movement in industrialized
country is spreading in various regions in the world, especially countries in
the Asia-Pacific. Chinn and Ito (2007) revealed that since 1970, the financial
openness of developing countries in the Asia-Pacific region has the greatest
level when compared to other geographical areas. The high financial market
activity in Asia-Pacific according to Borensztein and Loungani (2011) has
shown that the integrated capital flows in the Asia-Pacific region and the
mobility of capital has moved freely, thus making most of the liabilities
of companies and banking countries in Asia-Pacific region began to be
dominated by various foreign currency units.
Economic globalization that makes the financial sector more integrated
in the Asia-Pacific region becomes an interesting phenomenon to be observed.
This is because the important findings, financial liberalization can affect the
level of economic stability. According to Mirdala, et al. (2015), the development
of studies and empirical research on financial liberalization in the world
began because of important findings on the effects of financial liberalization
on the economy. These findings concluded that the liberalization process of
capital flows led by industrialized countries has been a stimulus in improving
the efficiency of wealth allocation and sharing international financial risks.
The allocation efficiency of wealth and the sharing of international risks will
then affect the growth and maintain the economic stability. In addition to the
benefit from allocation efficiency and risk sharing internationally, the flow
of capital across countries will also determine economic outcomes and will
further influence the volatility of macroeconomic variables. Ultimately, the
risk of such macroeconomic volatility will affect the economic growth and
indirectly implicate the level of welfare in an economy.
Kose, Prasad and Terrones (2005) have proved that the economic
globalization marked by an increase in the volume of international trade and
financial flows has weakened the negative relationship between volatility
and economic growth. Similarly, Ahmed and Suardi (2009), Pancaro
(2010), Tayebi and Torki (2012), and Mirdala, et al. (2015) have found that
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financial openness has contributed significantly on influencing income and
consumption volatility. The integrated economy will contribute by lowering
the volatility of output and consumption. The findings are reinforced by
Ozcan, Sorensen and Yosha (2013) who revealed that the integrated flow of
cross-border capital will maintain fluctuations in macroeconomic variables.
Therefore the positive benefits of financial liberalization are still
debatable both in theory and empirical studies. Kose, Prasad and Terrones
(2003) revealed that the relationship between financial liberalization to income
and consumption volatility is still not conclusive and well explained. The lack
of clarity on the relationship is due to the two forces in financial openness.
These forces may increase or reduce the economic volatility. On the one hand,
international financial openness can reduce volatility due to diversification
in risk sharing. Financial openness can lead to greater specialization and
increase volatility levels. According to Mirdala et al. (2015), the advantages
of financial liberalization in reducing economic instability are affected by
economic conditions within a country. Existence of financial market openness
empirically gives more positive effect for developed countries while not for
developing countries.
The influence of financial liberalization on the uncertainty of the
economic remains unclear, making the study of the financial liberalization
on income volatility effect in the Asia-Pacific region become important to be
investigated. This is because the Asia-Pacific region is still dominated by many
developing countries. So this study will ultimately provide an important
conclusion whether the presence of financial liberalization in the Asia-Pacific
region will provide benefits or not. In addition, the aim of this research is
to explain the phenomenon comprehensively. The influence of the direction
of capital flow becomes an important consideration in this study. Behavior
of incoming or outgoing capital inflows in influencing income volatility is
expected to explain the possible effect of different financial liberalization
on income volatility, especially in developed and developing countries. So
this study not only shows about the relationship of financial liberalization to
income volatility, but it also shows the contribution of capital flows influences
income volatility in the Asia-Pacific region.
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2. THEORY AND STUDY OF LITERATURE
Ramey dan Ramey (1995) have proved that the volatility and growth output
are negatively correlated. This indicates that countries with high volatility
have low economic growth. The relationship concludes that the volatility
of output that affects economic growth indirectly plays an important role
because it will have implications for the level of welfare in an economy. The
existence of these empirical relationships makes Kose et al. (2005) to examine
the relationships between outputs volatility and growth in the context of
globalization in light of the phenomenon of trade openness and financial
integration in many countries by interacting the financial integration and trade
openness to output volatility. The results showed that financial integration
and trade openness have diluted the negative relationship between output
volatility and growth.
In the relationship between financial integration and economic volatility
Kose et al. (2003) argued that international financial integration was having
two major potential advantages: increasing global allocation of capital and
helping countries better share risks by reducing income and consumption
volatility. This is because an economy whose financial markets integrate
very well will give people hope that the economy has more stable output
volatility. It is due to lower overall risk in the economy and the risk sharing
diversification. However, from the vast overview of existing literature, it is
difficult to conclude that financial integration will actually reduce income
volatility. In fact, there are several studies that find an opposite result, that
international financial integration can increase income volatility.
Kose, et al. (2003) have examined the impact of financial integration on
the volatility of income and consumption by using samples of industrialized
countries in the period of 1960-1999. The results showed that high financial
openness will be associated with a relative increase in consumption and
income volatility. Mirdala et al. (2015) studied the relationship between
international financial integration and fluctuations in revenues. The results
showed that the relationship between financial openness and economic
development in developed countries was insignificant. As a result the
effect of financial integration on the volatility of income and consumption
disappears over time. Similarly, the financial integration impact on the
volatility of income and consumption in developing countries decreases
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with the improvement of economic and institutional conditions. However
the relationship between financial integration and volatility is positive
which means that financial integration has resulted in greater volatility in
income and consumption. Mujahid and Alam (2013) have investigated the
relationship of financial transparency with macroeconomic volatility in
Pakistan. Financial and trade openness significantly correlated positively to
the volatility of output, consumption and investment. Easterlty, Islam and
Stiglitz (2001) probed the factors affecting volatility in 74 countries in the
period of 1960-1997. The results found that an increasing financial system,
resulting in financial openness could increase the risk of increased volatility
in output growth.
This type of financial openness and the presence of other countryspecific characteristics may also be meaningful. Kose et al. (2005) provided a
conclusion that the existence of financial and trade openness has a positive
effect on the economy by weakening the negative effects of volatility on
economic growth. The existence of these important findings makes the study
of financial and trade openness is growing. Ahmed and Suardi (2009) had
developed a research from Kose et al. (2003) who studied the effect of trade
and financial liberalization on macroeconomic volatility in Sub-Saharan
Africa. By using representatives from 25 countries in the Sub-Saharan Africa
region from 1971-2005. The results showed that an increase in financial
openness in the Sub-Saharan Africa region leads to lower volatility in output
and consumption. In contrast to conventional beliefs, trade openness in SubSaharan Africa will result in even greater instability in the economy. Bakaert,
Harvey and Lundblad (2006) examined the impact of market liberalization
on equities and the openness of capital accounts to the consumption growth
volatility. They found that financial liberalization was associated with low
volatility of consumption growth.
The existence of differences in the empirical results of the study on
the relationship of financial openness to the volatility of the economy still
becoming a debate and has not been able to give a clear conclusion. This
suggests that the scope of the research in aggregation can mask important
structural details that can potentially explain mixed results. Kose, Prasad
and Terrones (2009) have investigated the possibility that capital inflows and
outflows can be important references to observe the potential for different
effects on economic volatility. The capital flows used focus on the level of
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external assets (capital outflows) and the level of external liabilities (capital
inflows). This theory explains that capital outflows driven by the holders of
domestic capital by buying offshore assets will create variations in dealing
with risks from home countries. In addition, domestic investors may be
able to increase profits from a given risk by increasing the amount of capital
outflows in purchasing external assets. Domestic financial assets kept outside
will help domestic capital holders share their wealth risk in the face of a loss
of output shocks in the home country, where each asset holder will still earn
income from abroad. It can be concluded that the existence of large external
assets (capital outflows) is likely to be associated with low fluctuations in
economic variables. Conversely, the external liabilities (capital inflows) are
predicted to affect economic volatility in different directions. The recipient
country experiences capital inflows, which in turn will increase the specific
risks in their own country in the presence of additional risks from the donor
country. Additional risk is possible due to capital flight and negative events
due to world shocks. Large external obligations will then be associated with
massive economic volatility.

3. DATA AND ECONOMETRIC METHODOLOGY
The data used in this study are secondary data collected from various sources.
The data used are panel data with time series at the annual frequency of the
period 1976-2015 and cross-section consisting of 19 countries in the Asia-Pacific
region. This study will basically look at how financial liberalization affects
the volatility of revenue growth in the Asia-Pacific region by considering
the effect of different moving capital flow directions. The estimation model
analysis method uses dynamic panel data. The dynamic models that are
considered for the 15 Asia-Pacific countries from 1976-2015 are as follows:
(1)
where i and t identify each state and time period, ui denotes the influence
of the state that cannot be observed, and vt denotes the influence of time.
The model contains four sets of variables: (1) a collection of dependent
variables (Yit), (2) a collection of variables of financial liberalization proxy
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(FLit) and capital flow direction (CFit), (3) dummy variable (Dit) : 1 for
developed countries and 0 countries for developing countries (4) a set of
control variables (Zit). The dependent variables consist of two measures of
income volatility, namely the volatility of GDP growth and the volatility of
GNP growth. The volatility of the two income variables is calculated by the
standard deviation of five years from GDP growth and GNP growth. The
empirical results will be estimated separately for the two different volatility
measures. There are two problems of endogenous forces in this model. First,
dependent lag variables as control variables are correlated with unobserved
country fixed effect (ui). To solve this problem, this study used the GMM
estimates proposed by Arelano Bond (1991). Second, for other independent
variables (FIit, CFit, Zit) may be correlated with error term (εit).
The financial liberalization variables in this study, denoted by FLit, are
based on de jure and de facto financial liberalization. The de facto financial
liberalization data is represented by the financial openness collected from the
External Wealth of Nations published by Lane and Milesi-Ferretti (2006). The
de facto size of financial disclosure is the sum of the international financial
gross assets and the international financial liabilities relative to GDP.

Whereas for the size of financial liberalization de jure symbolized by
financial liberalization and is illustrated by indicators Chinn-Ito (2007). To
examine the potentially different impact of capital inflows and outflows
on income volatility, this study divided international investment positions
into two categories, total external assets and total external liabilities which
measured relative to GDP. Where the total external asset is the proxy of capital
inflows and the total external liabilities is the proxy of capital outflows.
Tabel 1. Data sharing capital outflows and capital inflows
Capital Outflows
Total Aset

external assets total: indicates the accumulated
value of the stock of capital outflows

Capital Inflows
external liabilities total: indicates the accumulation
of capital inflows stock value
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The control variables are denoted by Zit incorporating trade openness,
income per capita, inflation rate, inflation rate volatility, terms of trade
volatility, financial development, institutional quality, discretionary fiscal
policy and procyclicality fiscal policy. For discretionary fiscal policy was
built using the method proposed by Fatas and Mihov (2003). This study
using annual data for 19 Asia-Pacific countries from the period 1976-2015 and
estimate the following regression for each country:
(2)
where G is the logarithm of real government spending and Y is the
logarithm of real GDP. Deterministic time trends are used to capture the
observed trends in government spending at all times. The data from the size
of the discretionary fiscal policy is ε_t. While for procyclicality fiscal policy
data is built using Lane method (2003) which involves running a regression
of each country with regression estimate as follows:
(3)
By using annual data where CG is the logarithm of the cyclical real
government expenditure and CGDP is the logarithm of the real cyclical
component of GDP. The logarithm of the cyclical component of a series is
obtained by using the deviation log of the Hodrick-Prescott trend. β2 measures
the elasticity of government expenditure on output growth. A positive value
indicates a procyclical fiscal state and the above unity value indicates a
more comparable response than a fiscal policy to output fluctuations. The
coefficient β2 is a cyclicality that is estimated to measure the procyclicality
fiscal policy.
To be able to provide more detailed information will be described table
showing the average variables used per decade. The data to be explained
include dependent and independent variables. In Table 2 the dependent
variables used include the growth volatility of GDP and GNP. In every
decade the average income volatility overall declined except in the 1996-05
decade. The GNP variable has the highest volatility value when compared
to the volatility of GDP. For independent variables financial openness (de
facto) and financial liberalization (de jure) always increase in every decade.
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That is, for the Asia-Pacific region there has been an increase in the flow
of capital increase per decade of time. In addition, the data flow of capital
flow consisting of total external assets and total external liabilities on an
average always increase per every decade. The increase in capital inflows
and outflows is due to the increasing integration of financial markets of Asia
Pacific countries to global financial markets.
Tabel 2. Average of Dependent and Independent Variables per Decade
1976-85

1986-95

1996-05

2006-15

Volatility growth of GDP

0.03

0.025

0.027

0.022

Volatility growth of GNP

0.09

0.081

0.091

0.088

Financial openness

0.89

1.66

2.49

3.62

Financial liberalization

0.46

0.53

0.56

0.57

Total external asset/GDP

0.41

0.85

1.38

2.02

Total external liabilities/GDP

0.55

0.65

0.74

0.77

Trade openness

0.77

0.84

1.02

1.02

Income per capita

5735.46

11900.51

18969.82

30699.47

Inflation

15.62

6.66

2.82

3.08

Inflation volatility

7.57

6.76

2.38

1.69

Terms of trade volatility

6.63

3.79

5.1

3.71

Discretionary fiscal policy volatility

0.0221

0.0127

0.0121

0.0128

Financial development

0.56

0.75

0.89

0.97

Institutional quality

5.88

6.18

6.41

6.37

*Procyclical fiscal policy is not reported by the construction. this variable does not vary over time.

Table 2 also shows the movement of control variables used in research
per decade of time. The movement of trade openness data shows everincreasing movements every decade. This indicates that the exchange of
goods and services activities in Asia-Pacific countries has always increased
over decades per decade of time. Similarly for per capita income on a regular
basis in the Asia-Pacific region is always increasing every decade. Increased
income per capita also showed a very significant increase where in the decade
1976-85 only amounted to 5735.46 (US $) increased significantly by 30699.47
(US $) in the decade 2006-15. Data inflation on average declined in the decade
1976-85 to 1996-05 and rose again in the decade 2006-15. The increase in
inflation at the end of the decade is due to some of the symptoms of the global
financial crisis, such as the subprime mortgage crisis and the European crisis.
As for inflation volatility always decline every decade. The lower inflation
volatility indicates that the price level stabilizes over time. Similarly with
the data terms of trade volatility which in every decade always decreases.
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This is shown in the decade 1976-85 terms of trade volatility is at the number
6.63 and at the end of decade 2006-15 dropped significantly sebesari 3.71.
Discretionary fiscal policy data declined in the first three decades and rose
again in the last decade. Discretionary fiscal policy indicates the volatility of a
government’s expenditure shocks. The decade of 1976-85 discretionary fiscal
policy fell to the period 1996-05 from 0.0221 to 0.0121, then climbed back in
the last decade to 0.0128.

4. RESULT AND ANALYSIS
This study examines the effect of financial liberalization on income growth
volatility in terms of GDP and GNP. Theoretically, the effect of financial
liberalization on income volatility is still debatable because it has two forces.
Financial liberalization not only reduces income volatility but also increases
volatility. Table 4 provides estimates of the effects of financial liberalization
and other factors on income volatility in the Asia-Pacific region using the
GMM method. Financial liberalization factors are divided into two, namely
financial liberalization factor which shows de jure financial liberalization
(Chinn and Ito 2007) and financial openness factor which shows de facto
financial liberalization (Lane and Milesi-Ferreti 2003). The estimation results
also include the dummy variable of Asia-Pacific developed countries (where
the value of 1 is for developed countries countries, while the value of 0 is for
developing countries). In addition, dummy Asia-Pacific developed countries
interacted with financial openness. This is intended to see the chance of
different effect from financial openness among country income groups such
as findings from Kose, et al. (2003) and Mirdala et al. (2015). Other factors are
also included in this estimate: trade openness, income per capita, inflation,
inflation volatility, term of trade volatility, discretionary fiscal policy volatility,
fiscal policy procyclicality, financial development and institutional quality.
Estimation results were began by showing the impact of financial
openness on the volatility of income growth variable in the Asia-Pacific region.
Estimation results show that financial openness has a significant negative
relationship to income growth volatility. It means that financial openness in
the Asia-Pacific region will have a positive effect by reducing income growth
volatility. The estimation results show a significant effect on the volatility
variable of GDP and GNP growth with coefficient of -0.0062 and -0.0053.
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This is similar to the findings of Ahmed Suardi (2009) who have studied in
Sub-Saharan Africa and Kose et al. (2003, 2005) who have researched using
aggregate samples. However a question show based on research facts from
Mirdala et al. (2015) which indicates that financial market openness is more
profitable for developed countries while it is disadvantageous to developing
countries. This study corrects the estimation results of the effect of financial
openness in the Asia-Pacific Region as a whole by including dummy variables
(developed countries = 1, developing countries = 0) and dummy which is
interacted by financial openness. The results show that developed country
has higher intercept value when compared to developing countries for the
volatility of GDP and GNP. The average difference in the value of volatility
between developed and developing countries if all independent variables
equals 0 for the volatility of GDP and GNP growth is 0.0726 and 0.0746.
Another interesting result is the value of slope financial openness
developing countries shows a significant positive relationship for all
equations of GDP and GNP growth volatility with coefficient value: 0.0525
and 0.0560. This explains that the financial openness in the Asia-Pacific region
to the global financial market has not had a positive effect on the group of
developing country countries. That is, an increase in financial openness
in developing countries will increase income growth volatility. While the
results of dummy interaction with financial openness in developed countries
showed significant negative relationship for GDP and GNP volatility.
Where Where the estimation results for the slope dummy interaction (FI ×
asia developed countries) in GDP and GNP volatility are as follows (slope
dummy interaction-slope financial openness): -0.0036 and -0.0025. However,
these results are consistent with research from Mirdala et al. (2015), Evans
and Hnatkovska (2006), Neaime (2005) and Kose et al. (2003) which explains
the existence of financial openness in developing countries has increase the
degree of income volatility. On the other hand, the existence of financial
openness is only advantageous for developed countries.
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Table 3. Estimated results of the influence of financial liberalization
and the direction of capital flows on macroeconomic volatility in the Asia Pacific Region
Vgdp
Financial openness

-0.0062***
(0.005)

Vgnp

0.0525**

-0.0053***

-0.029

(0.010)

0.0560**
-0.016

Asia-Pasifik developed countries
(dummy)

0.0726**
-0.018

-0.008

Financial openness

-0.0561**

-0.0585***

× Asia-Pasifik developed countries
Financial liberalization

-0.015

(0.009)

-0.0033
(0.840)

-0.0014
(0.934)

total asset / gross domestic product

-0.049***

total liabilities / gross domestic
product
Trade openness

0.0746***

0.040***

-0.001

-0.001

0.043**

0.039***

-0.01
0.0188*

0.0075

0.025**

-0.007
0.0161

0.0041

0.225**

(0.068)

-0.327

-0.012

(0.100)

-0.58

-0.016

0.0103***
(0.000)

0.0082***

0.012***

0.0097***

0.0076***

0.012***

0

0

(0.000)

0

0

Inflation

-0.0277

-0.0204

-0.036

-0.0058

0.0016

-0.014

-0.706

-0.755

-0.564

-0.933

-0.979

-0.813

Inflation volatility

0.4419*

0.4509**

0.479**

0.3692*

0.3757*

0.405

-0.061

-0.039

-0.016

-0.095

-0.063

-0.028

0.4679***

0.5313***

0.4759***

0.4310***

0.4969***

0.438***

-0.003

-0.001

-0.003

-0.006

-0.002

-0.006

0.117

-0.0225

0.002

0.124

0.0241

0.013

-0.512

-0.919

-0.986

-0.443

-0.907

-0.925

0.0338*

0.0354**

0.023

0.0263

0.0278*

0.017

(0.095)

-0.04

-0.126

-0.116

-0.072

-0.25

Financial development

0.0082

-0.0037

0.002

0.0048

-0.0088

0.0002

-0.605

-0.815

-0.862

-0.723

-0.517

-0.985

Institutional quality

0.0005

-0.0025

-0.002

-0.0004

-0.0031

-0.002

-0.91

-0.585

-0.575

-0.922

-0.497

-0.472

133

133

133

133

133

133

0.304

0.544

0.372

0.275

0.428

0.238

Income per capita

Terms of trade volatility
Discretionary fiscal policy
Fiscal policy procyclicality

Observation
Sargan (p-value)
AR (1)
AR (2)

-2.45

-2.76

-2.47

-2.47

-2.79

-2.41

[0.014]

[0.006]

[0.013]

[0.013]

[0.005]

[0.016]

0.94

0.95

0.12

1.41

1.41

0.97

[0.345]

[0.345]

[0.903]

[0.160]

[0.159]

[0.331]

Keterangan: nilai dalam () merupakan p-value
***, **, * signifikan pada 1%, 5%, 10%

Furthermore Table 3 describes the effect of capital inflows and outflows
on income growth volatility. In theory, the effect of international financial
openness has two forces. Where the two forces may reduce or even increase
the risk of economic volatility. On the one hand, financial openness can
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reduce volatility due to international risk sharing which will then maintain
the stability of the economy. However on the other hand, financial openness
can lead to greater specialization which will be increasing income growth
volatility (Kose, et al. 2003). In this section, various empirical results of
financial openness different effects are examined. Research is aimed by
examining the issue through the different effects possibility of capital flows
different movements towards income growth volatility. Total asset/GDP
shows the accumulated stock value of capital outflows. Total liabilities/GDP
shows the accumulated stock value of capital inflows. Table 4 shows that
a higher level of total external assets is associated with significantly lower
income growth volatility. That is, an increase in capital outflow will maintain
the stability of domestic income. This is seen in the growth volatility equation
of GDP and GNP with coefficients of -0.049 and -0.040. Meanwhile, Table 4
also shows that a higher level of total external liabilities is associated with
the high volatility of income growth. It can be seen in the growth volatility
equation of GDP and GNP with coefficients of 0.043 and 0.039. This finding
implies that the diversification of international risk sharing which is a key
advantage of financial liberalization is determined by the accumulation of
external assets (capital outflows). Meanwhile, the external level of liabilities
(capital inflows) has the opposite effect on income growth volatility.
The difference effect of capital inflows and outflows in this section
can be a basic for explaining detail why financial openness gives negative
effect to the income growth volatility in developing countries, while not for
developed countries. The negative effect of financial liberalization on AsiaPacific developing countries due to the free flow of capital in these countries
is still dominated by capital inflows, while very low capital outflow activity.
According to Cardarelli, et al. (2009) capital inflows often create important
challenges for policymakers because of their potential to generate excessive
pressure, loss of competitiveness due to appreciated exchange rates, and
increased vulnerability to crises. Stiglitz (2002) argues that the negative side
of capital liberalization may bring about excessive instability in financial
markets rather than an increase in the effect of growth inductions, if an
economy is still not very mature. Rodrik and Subramanian (2008) also
argue that the accumulation of capital from developing countries is not
enough not because they are less saving but because they have no chance to
invest. The low chances of investing, followed with an increase in incoming
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capital, will add pressure to developing countries and no profit can be made
with increased investment. Thus, the financial liberalization that has been
dominated by capital inflows in developing countries has increased the risk
of domestic income volatility. So the benefits of financial liberalization are
only obtained by the developed countries.
Table 3 also explains other factors affecting income volatility in the
Asia-Pacific region. The trade openness of the estimates shows a positive
and significant impact on GDP and GNP growth volatility in the AsiaPacific region. This is consistent with the results of research Kose et al. (2003),
Dupasquier and Osakwe (2006), Ahmad and Suardi (2009), and Neaime
(2005), that trade openness has a positive effect on the income growth
volatility. The existence of trade liberalization has increased the fluctuation
level of domestic import and export prices which will then create uncertainty
of domestic consumption and production, which in turn will increase income
growth volatility. Other results show a significant positive effect of terms of
trade volatility on income growth volatility. An increase in trade fluctuations
will increases the uncertainty of trade positions on Asia-Pacific countries
that ultimately increases economic fluctuations. This result is similar to that
of Kose (2003), Ahmed and Suardi (2009) and Neaime (2005). Fiscal policy
procyclicality also exerts an influence on GDP and GNP growth volatility. This
shows that fiscal indiscipline can also cause fluctuation in income through
building inflationary pressure which damage government credibility. This
result is similar to that of Ahmed dan Suardi (2009).
Furthermore, the estimation results show the effect of income per capita
on income growth volatility that has a positive and significant impact. This
is consistent with research from Easterly, Islam and Stiglitz (2000) which
showed positive results on economic volatility. This means that the higher of
income per capita will increase economic volatility. Variable inflation volatility
showed a significant positive effect on volatility of GDP and GNP. This
consistent with the research of Ahmed and Suardi (2009) and Neaime (2005),
that the existence of these negative effects according to Friedman (1977) due
to the adverse effects of inflation uncertainty on economic growth. Increased
inflation uncertainty will distort the effectiveness of price mechanisms in
allocating resources efficiently, thereby causing a negative effect on income
volatility. Meanwhile, financial development and institutional quality showed
that they did not significantly affect the growth volatility of GDP and GNP.
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5. CONCLUSION
The impact of financial openness as a measure of de facto’s financial
liberalization shows a negative relationship and significant to income growth
volatility in overall Asia-Pacific. This shows that the existence of financial
openness has a positive effect by weakening the instability of economic
conditions. Furthermore, the results of this study separate countries in the
Asia-Pacific region based on income groups using dummy variables. The
results show that the negative relationship between financial openness and
income growth volatility in the Asia-Pacific region, is only occurring in highincome countries, whereas not for developing countries. Financial openness
related to income growth volatility. This shows that financial openness has a
negative effect by increasing GDP and GNP volatility in developing countries.
The effect of financial liberalization as a measure of de jure’s financial
liberalization shows insignificant results on all income growth volatility.
The accumulation of total external assets as a proxy of capital outflows
shows a negative relationship to all volatility of macroeconomic variable
growth except gross fixed capital formation (investment). This indicates
that more capital outflows will keep income variables stable. On the other
hand, the accumulation of total external liabilities as a proxy of capital
outflows indicates a positive relationship to all income growth volatility.
This indicates that more capital inflows actually increase the instability of
macroeconomic variables. The positive effect of capital outflows to GDP and
GNP volatility is due to international risk sharing, while the negative effect
of capital inflows on GDP and GNP volatility is due to the specialization that
leads to a risk shift. There is a negative effect of financial liberalization on the
developing Asia Pacific group as the flow of free capital in these countries is
still dominated by capital inflows, while very low capital outflow. So that the
benefits of financial liberalization with international risk sharing occur only
in developed countries, while not for developing countries.
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ABSTRACT
Economic diversification policy is often on the agenda in developing economies.
Typically, this implies the development of the manufacturing industry. It is believed
that a strong manufacturing sector reduces economic volatility and contributes to the
formation of the middle class. The economic history of countries such as Singapore,
South Korea, Japan, where the development of the manufacturing industry was the
key to the “economic miracle”, confirms this thesis.
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1. Introduction
Economic diversification policy is often on the agenda in developing
economies. Typically, this implies the development of the manufacturing
industry. It is believed that a strong manufacturing sector reduces economic
volatility and contributes to the formation of the middle class. The economic
history of countries such as Singapore, South Korea, Japan, where the
development of the manufacturing industry was the key to the “economic
miracle”, confirms this thesis.
Understanding the above thesis has been defining the economic
policy in Kazakhstan - a country, which gained independence in 1991 and
whose economy is largely dependent on mineral exports –for more than 10
years. As an illustration for this, in 2009 the country adopted a large-scale
industrialization program - the State Program of Accelerated Industrial and
Innovative Development (SPAIID) of Kazakhstan for 2010-2014.
The purpose of this program has been to establish a solid legislative,
infrastructural and institutional basis for economic diversification in the
Republic of Kazakhstan. In total, about 4,2 trillion tenge of state funds was
allocated for the implementation of these measures.
The implementation of the SPAIID has led to results, such as the
following:
-

770 projects have been introduced, which have created 75 thousand
permanent jobs and which now produce 400 types of new products;

-

output in the manufacturing industry increased by 1,8 times from 2008
to 2014;

-

in the period from 2008 to 2014, in real growth in the manufacturing
industry Kazakhstan overrun the Customs Union countries - Russia
and Belarus;

-

the nomenclature of exported goods in manufacturing industry
increased by 40%.

However, despite these achievements, the process of diversification in
Kazakhstan is far from being completed. The economy of Kazakhstan is still
dominated by natural resource revenues. Therefore, the SPAIID has, up to
the present moment, served its aim of forming the basis for this process. The
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process of industrialization is expected to continue during the second fiveyear program of industrialization for 2015-2019.
This paper reviews the process of industrialization in Kazakhstan in
more detail. In doing so, it focuses on the achievements of the SPAIID in
2008-2014. That is because the deterioration of the economic situation in
Kazakhstan in recent years makes it difficult to analyze the ongoing processes
of diversification. Therefore, it makes sense to focus on analyzing economic
progress through the lenses of completed economic policy and to leave
analysis of ongoing processes for future research.
The paper consists of five chapters and is organized as follows. The first
chapter of the paper offers a general theoretical framework for the policy
of diversification, providing economic rationale for this policy. The second
chapter discusses the issue of how industrialization is related to the policy
of diversification. The third chapter discusses the stages of economic and
industrial development of Kazakhstan. The fourth chapter 4 provides a brief
introduction to the SPAIID, describing its mission, mechanisms and focus
areas. The final chapter and subchapters analyze the effectiveness of the
SPAIID, emphasizing its different roles.

2. Why need diversification?
According to the Routledge Encyclopedia, diversification ‘normally refers to
exports, and specifically to policies aiming to reduce the dependence on a
limited number of export commodities that may be subject to price and volume
fluctuations or secular declines’ (Routledge Encyclopedia, 2001). Limited
diversification, reflecting a broad range of market and government failures,
may result in less broad-based and sustainable growth, with production and
exports concentrated in sectors characterized by low technology spillovers
and limited opportunities for productivity growth or quality upgrading
(Papageorgiou and Spatafora, 2012). These outcomes may result in such
economic phenomena as Dutch disease and middle-income trap, with related
negative consequences for the health of an economy.
Based on these definitions, the core reason for diversification is
straightforward: to guarantee stable returns to investments by spreading
the corresponding external risks. This concept was formally introduced in
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Acemoglu and Zilibotti (1997), where it was argued that diversification occurs
as a result of agents’ decisions to invest in a range of imperfectly correlated
risky projects, or “sectors”. It is argued that the more sectors are open, the
easier it is to diversify idiosyncratic risk associated with each sector and thus
to invest in risky projects. Therefore, “development goes hand in hand with
the expansion of markets and with better diversification opportunities”.
It is, indeed, confirmed by empirical studies that countries with more
diversified production structures tend to have lower volatility of output,
consumption, and investment (Mobarak, 2005; Moore and Walkes, 2010).
Furthermore, some empirical studies point to a strong correlation between
diversification and sustained growth for developing economies (for example,
Papageorgiou and Spatafora, 2012). These observations are most probably
due to the observation that diversification in early stages of development
is intimately related to structural transformation — continued, dynamic
reallocation of resources from less productive to more productive sectors and
activities (McMillan and Rodrik, 2011, and Lin, 2012).
Diversification is also related to the growth of economies, although the
relationship between the corresponding patterns is not straightforward. That
is because the examples of such countries as Australia and Canada shows that
diversification appears to be neither a necessary nor a sufficient condition
for economic development (Gill et al, 2014). However, if interventions to
diversify economies are supported by policies to diversify assets - responsible
stewardship of natural resources, sustained investments in human capital
and infrastructure, as well as institutions that provide regulatory and
macroeconomic stability – the correlation, clearly, becomes solid.
Another way in which diversification may lead to economic growth
is related to the fact that vertical diversification (adding more stages
of processing of domestic or imported inputs) stimulates forward and
backward linkages in the economy. That means that, as the output of one
activity becomes the input of another, there would be increases in local valueadded. This process eventually leads to increased complexity of activities of
firms and results in their shifts from primary (extractive) sectors to secondary
and tertiary (processing and service) sectors. If this process results in export
quality upgrading, this may eventually lead to increases in per capita
income, as some studies have found (Henn, Papageorgiou, and Spatafora
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2013). Moreover, some studies indicate that export sophistication is a major
predictor of economic growth, even after controlling for initial conditions,
institutions, financial development, and other growth factors (Cherif and
Hasanov forthcoming; Hausmann, Hwang, and Rodrik, 2007).
Summing up, it can be said that economic diversification may pursue
three linked objectives: stabilizing earnings, expanding revenues and retaining
or increasing value-added. It can be said that productive diversification is a
key correlate of economic development.

3. Diversification and industrializatio
Some observers may argue that the need for economic diversification runs
counter to one of the fundamental elements of trade theory – the principle
of comparative advantage. According to this theory, poor countries reap the
benefits from engaging with the world economy by specializing in those
activities that they are relatively good at. Regarding this point of view, it
should be said that international experience shows that the path of successful
economies starts from diversification, and it is not until they have grown to
relatively high levels of per capita income that incentives to specialize take
over as the dominant economic force (Imbs and 5 Wacziarg 2003). The policy
implication is that countries have to diversify economic activity in order to
reach high income levels (Gill et al, 2014).
Enhancing an economy’s productive capabilities over an increasing range
of manufactured goods is an integral part of economic development (Rodrik,
2006). In the literature on diversification, the concepts of ‘diversification’
and ‘industrialization’ are very often used interchangeably, even though
they carry different meanings. The Encyclopedia Britannica defines the term
industry as ‘a group of productive enterprises or organizations that produce
or supply goods, services, or sources of income’. It follows that the term
industrialization not only refers to establishing manufacturing industries,
but also entails the process of creating service industries such as financial
services, transportation, repair and maintenance services, etc. Since the aim
of diversification is spreading risk by creating a variety of income sources and
industrialization in its broad definition is the process of creating these diverse
income sources, the concepts of (vertical) diversification and industrialization
become synonymous (Hvidt, 2013).
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In general, industrialization is a long process. Developed countries
needed at least 25 years to complete it. For example, South Korea needed
about 20 years to bring a noticeable change in the non-commodity export
structure and to increase the share of manufacturing sector in the GDP even
to 5%. At the same time, South Korea is a country, which managed to carry
out the industrialization process most rapidly in comparison with other
countries (Yoo, 1997).
When it comes to active industrial policy, there are usually two specific
objections. The first of them is the informational objection, which states that
it is impossible for governments to identify with any degree of precision and
certainty the relevant firms, sectors, or markets that are subject to market
imperfections. This argument is often expressed by saying “governments
cannot pick winners”. The second objection is that industrial policy may be
perceived as an invitation to corruption and rent-seeking. That is because
‘once the government is in the business of providing support to firms, it
becomes easy for the private sector to demand and extract benefits which
distort competition and transfer rents to politically-connected entities’.
To counter these objections, it should be said that careful empirical
study allows researchers to rule out some of the most extreme assertions
about industrial policy. In particular, the analysis of comparative data
on TFP trends discounts the view that active industrial policy has had a
systematically damaging effect on growth and productivity compared to
hands-off strategies — even when it was carried out badly. Moreover, these
data show that countries that adopted Washington Consensus strategies
typically failed to reach the levels of TFP growth they had experienced under
active industrial policies. Therefore, it can be argued with confidence that any
possible association between active industrial policies and poor productivity
growth does not show up in the numbers. (Rodrik 2008).
Further building on counterarguments against the above objections
to industrial policy, it is worth pointing at virtues of manufacturing sector, at
developing which industrial policy is directed. According to Rodrik (2013),
formal manufacturing appears to exhibit unconditional convergence. The
importance of manufacturing rests on the fact that manufacturing sector
conducts the largest share of R&D and that many sophisticated services
are based on production (Aiginger, 2014). Furthermore, according to Felipe
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(2014), faster growth in manufacturing sector generates faster growth in
productivity in other sectors of the economy. That is because manufacturing
sector tends to draw resources from traditional sectors of the economy,
without significantly reducing output in these sectors. Channeling these
resources into manufacturing is beneficial because manufactured goods
have high income elasticities of demand, and because many manufacturing
activities are produced under economies of scale.
Finally, there is also empirical evidence linking growth take-offs to
the performance of manufacturing sector. In particular, Johnson et al (2006)
analyzing the cases of sustained growth accelerations identified by Hausmann
et al. (2005) found that most of these cases were going parallel with rapid
increases in the share of manufactures in total exports (see also Prasad, Rajan,
and Subramanian 2006). Additionally, Jones and Olken (2005) found that
growth take-offs were correlated with increased manufacturing employment
(as a share of general employment), while growth decline incidents coincided
with negative dynamics in manufacturing employment.
Given such importance of industrialization it might be interesting to
note that most developing countries have experienced falling manufacturing
shares in both employment and real value added, especially since the
1980s (Rodrik 2015). For this matter, it is important to note that declining
manufacturing in developed countries does not necessarily mean the same in
developing countries. That is because “mature” deindustrialization creates a
service sector with the dynamic characteristics attributed to manufacturing
in the past: strong linkages, productivity increases and technological
innovations. That kind of service sector can act as an engine of growth. In
contrast, in an economy characterized by premature deindustrialization, the
6 service activities that emerge often are informal services lacking dynamism
and growth potential (UNIDO, 2015).
There are also two other problems with premature deindustrialization.
First is that most of modern service industries are typically highly skill‐
intensive, and, therefore, do not have the capacity to absorb – as manufacturing
did – the type of labor that developing economies have in abundance. The
second problem is that most services are non‐tradable, which means that their
ability to expand rapidly is constrained by incomes (and hence productivity)
in the rest of the economy (Rodrik 2015). Based on the above, it is fair to
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say that industrialization might be a driver of diversification. Therefore,
diversification and industrialization are two policies that should go hand-inhand in developing countries.

4. Kazakhstan’s diversification policy since independence
Studying the process of diversification and industrialization in Kazakhstan, it
is important to conduct a historical review of industrial policies and drivers
of economic development over the span of the past two decades. For this
purpose, four stages can be distinguished:
1)

Economic collapse (1991-1995);

2)

Stabilization and impact of external crises (1996-1999);

3)

The first experience of building industrial policy in a favorable
commodity markets (2000-2009);

4)

Active industrial policy (2010-present).

4.1. Stage one: Economic collapse (1991-1995)
After gaining independence in 1991, Kazakhstan faced break of commercial
and industrial relations, hyperinflation exceeding 1000%, unemployment
rate at 13% and decrease of skilled labor because of mass migration. As
illustration of the economic situation at the time, real GDP during 1991–1995
fell by 40% (Felipe and Rhee, 2013).
The government of Kazakhstan responded to theses shocks by: (i)
implementing measures to attract foreign direct investment (FDI); (ii)
privatizing SOEs; and (iii) implementing of stabilization measures. The latter
included:
i.

deregulation of prices for most products and services;

ii.

abolition of public planning and distribution bodies (e.g., Gosplan,
Gossnab, State Building), and elimination of government interference
in business affairs;

iii.

removal of import-substitution barriers (e.g., limits, quotas); and

iv.

development of banking and customs systems (Felipe and Rhee, 2013).
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The selected model of extractive growth led to a rapid stabilization
of the economy through the attraction of foreign investment in the mining
sector. In 1996, the economy showed the first increase in growth rate after 5
years of decline1.
However, such a rapid transformation also had its disadvantages.
Implementation of the model sow the seeds of the “Dutch disease” in the
economy. This led to the beginning of the process of changing the balance
between the shares of mining and manufacturing industries in the economy:
if in 1991 the share of the manufacturing sector accounted for 83%., by 1995
it had fallen to 51%; meanwhile, during the same period, the share of mining
industry increased from 10,5% to 24,7%2.
4.2. Stage two: Stabilization and impact of external crises (1996-1999)
Stability of the extractive growth model underwent the first test during the
Asian crisis of 1997-1998 and the ensuing Russian crisis in 1998. The sharp
decline in prices for the main export commodities of Kazakhstan (oil, metals
and ferro-alloys) led to a fall in export earnings. This, taking into account the
accumulated problems associated with wage arrears and company defaults,
put considerable pressure on the economy.
In response, in 1999 Kazakhstan devalued the national currency, which
helped to stabilize the macroeconomic situation and stimulate exports.
However, this situation demonstrated how vulnerable was the domestic
economy, and spurred the government to seek a more sustainable model of
economic development.
Ii was in this context that in 1997 the President of Kazakhstan, Nursultan
Nazarbayev, announced the Strategy-2030 of entering into the list of 50 most
developed countries of the world. A separate section of the strategy was
devoted to designing the new economic growth model. It was proposed
that it should be based on three main approaches: the development of the
institutional foundations of a market economy, active role of the state and
foreign investment attraction. As the essential principles of the strategy were

1
2

Source: Committee on Statistics of the Ministry of National Economy of the Republic of Kazakhstan.
Source: Committee on Statistics of the Ministry of National Economy of the Republic of Kazakhstan.
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proclaimed macroeconomic stability, sterilization of foreign currency earnings
from commodity exports and transparency of the economy. The objective
of diversification of production in the economy, along with emphasizing
industry priorities, was declared for the first time.
Strategy-2030 established a framework for the development of
industrial policy in Kazakhstan. However, according to a widely shared view,
the majority of public policies since 1997 have focused on overcoming the
consequences of the collapse of the Soviet Union and the Asian and Russian
crises, which followed thereafter. Therefore, it is thought that the magnitude
of the focus on the diversification of production eroded during this period.
4.3. Stage three: The first experience of building industrial policy in
a favorable commodity markets (2000-2009)
During 2000–2007, the economy grew in real terms at an average rate of 10,1%
per year, while nominal GDP surged from $22,1 billion to $103,8 billion3. In
the post-soviet region, only the Russian Federation grew faster. The robust
growth during 2000–2007 was driven partly by high commodity prices and
structural reforms implemented since independence in 1991, as well as by
sensible policies, including efforts to diversify the economy (Felipe and Rhee,
2013).
However, by the early 2000s, policymakers had acknowledged that a
competitive and modern industrial and service economy could not depend
solely on oil. As a result, in order to ensure sustainable development of
Kazakhstan through diversification and modernization of the economy,
the government on 17 May 2003 launched the Strategy of Industrial and
Innovation Development of Kazakhstan for 2003-2015 (hereinafter - SIID).
This program included specific targets for agriculture, industry, transport,
social welfare, health, education, and the public sector (Felipe and Rhee,
2013).
The biggest achievement of the SIID was, probably, that it launched
the programs for the creation and development of pilot clusters in priority
sectors of the economy. One of such programs was «30 corporate leaders of

3

Source: Committee on Statistics of the Ministry of National Economy of the Republic of
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Kazakhstan», which sought to increase the competitiveness of non-oil sector
domestic companies in international markets through public-private efforts.
Another big achievement of the SIID was that it set up relevant development
institutions. These include the Development Bank of Kazakhstan, Investment
Fund of Kazakhstan, and National Innovation Fund, all of which have grown
into large institutions over the years.
However, the drawback of the SIID was that the program was based
primarily on building the attributes of a market economy and designating the
areas for systemic change, giving less importance to specific instruments of
stimulating the development of the manufacturing sector. The basic principle
of the SIID was equal treatment of all sectors of the economy. As a result, the
raw materials sector was still developing more rapidly, which was due to the
existence of a strategic competitive advantage (extensive resource base), a
certain level of competence traditional for Kazakhstan and a significant rise
in prices for the main items of export of raw materials - hydrocarbons, metals
and other minerals.
Given the abovementioned neutrality of the SIID to the manufacturing
sector, the program failed to offset the negative effects of the symptoms
of the Dutch disease to the development of the manufacturing industry.
These syndromes can be exemplified by the high disparity in the level of
remuneration in different sectors of the economy. For instance, in 2007,
wages in the mining industry were higher by 1,7 times, in the construction
sector by 1,3 times, and in the financial sector is 2,3 times higher than in the
manufacturing industry4. This led to an outflow of the most productive labor
from non-oil sector.
4.4. Stage four: Active industrial policy (2010-present)
Thus, under the influence of high commodity prices and because of the
existing structural deformation of the economy, the SIID proved to be an
inefficient diversification policy. The crisis of 2007-2009, which showed
extreme volatility of extractive model of development, proved this point:
in 2009 real GDP growth was only 1,2%, industrial production – 2,7%, the

4

Source: Committee on Statistics of the Ministry of National Economy of the Republic of Kazakhstan.
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country’s foreign trade turnover decreased by 34,4% and exports by 39,3%.
5
In 2009, in order to stimulate the export, the National Bank had to devalue
the tenge by 23% and reduced the refinancing rate.
In response to such a situation, the President Nursultan Nazarbayev
decided in 2009 to launch the State Program of Accelerated IndustrialInnovative Development of Kazakhstan for 2010-2014 (hereinafter - SPAIID).
The adoption of this program marked the transition to active industrial policy
in Kazakhstan. The next sections consider the SPAIID and its effects in more
detail.

5. Active industrial policy
The SPAIID set itself two fundamental missions. Firstly, the program was
supposed to play the role of anti-crisis program. Secondly, the program was
to determine the transition of Kazakhstan’s economy to the new format of
industrialization in order to reduce dependence on global commodity prices.
In order to fulfill these missions, industry support measures within
the SPAIID included financial and non-financial support tools. They can be
structured into five main types:
1)

Financial:

2)

5

▪▪

financing, including co-financing of projects, lease financing;

▪▪

providing warranties and guarantees on loans;

▪▪

lending by financial institutions;

▪▪

subsidized interest rates on loans, issued by financial institutions,
and on the coupons on bonds.

Provision of services:
▪▪

provision of qualified human resources;

▪▪

attracting foreign investment;

▪▪

the development and promotion of export of domestic processed
goods;

Source: Committee on Statistics of the Ministry of National Economy of the Republic of Kazakhstan.
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▪▪
3)

4)

Capital expenditures and operating expenses:
▪▪

provision of engineering and communication, scientific and
technological infrastructure;

▪▪

investments in the charter capital.

Regulation:
▪▪

5)

providing innovative grants.

Provision of land and subsoil use rights.

Public procurement:
▪▪

Support in the domestic market.

To fulfill the first mission, the SPAIID provided a useful mechanism of
injecting money into the economy. In total, 4,2 trillion tenge was allocated
from the state budget for the SPAIID over the five years. The large part of this
sum - 1 945,9 billion tenge (46,4%) - went to financing infrastructure projects.
In contrast, the amount of finance allocated for financing industrial projects
was 624 billion tenge (14,9% of total expenditure) (Kazakhstanskaya Pravda,
2015).
To fulfill its second mission, the SPAIID was aimed at advancing
diversification through the development of sectors in four priority areas:
▪▪

traditional sectors: oil and gas, mining and metallurgical complex,
nuclear and chemical industries with subsequent transition of primary
production to higher procession stages;

▪▪

sectors dependent on the demand from subsoil users, national companies
and the state: engineering, construction industry, pharmaceutics;

▪▪

non-commodity production sectors, focused mainly on the export:
agriculture, light industry, tourism;

▪▪

sectors of the “economy of the future”, which will play a dominant
role in the global economy over the next 15-20 years: information and
communication technologies, biotechnology, alternative energy, space
activities.

As can be seen, the SPAIID included nearly all industrial sectors.
Moreover, given the critical influence of various factors on diversification, the
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SPAIID also included most of system-wide directions of the development of
the state, such as the development of entrepreneurship and SMEs, industrial
infrastructure, employment, the creation of a favorable investment climate,
etc. Outside the field of responsibility of the SPAIID were left only the issues
of health, science, finance, business services, security and foreign policy.
Thus, given its fundamental missions, the SPAIID represented a
convenient mechanism of injecting liquidity into the economy through
directing it into non-extractive sectors of the economy. The following sections
consider the effectiveness of the implementation of the program.

6. Impact of the implementation of the SPAIID
on socio-economic development of the country
6.1. The role as an anti-crisis program
As it was mentioned before, the SPAIID was launched in the aftermath of
a deep fall in major economic indicators in 2009. However, it was set in
the program that the indicators of the SPAIID were to be compared with
indicators for 2008 – peak year for economic performance of Kazakhstan.
Therefore, throughout the whole implementation period of the SPAIID, the
manufacturing sector was actually restoring the lost positions. In this context,
the period of the crisis was a turning point in many ways for the economy
of Kazakhstan and it was the anti-crisis role of the SPAIID that gave the
economy an impulse to grow.
In general, within the framework of the SPAIID, more than 70 thousand
businessmen received financial and non-financial business support6. This, in
2008-2014, led to a twofold increase (from 357 billion to 729 billion tenge7) of
the volume of investments in fixed assets in the manufacturing sector.
As a result, over five years, 770 industrial projects, which created
75 thousand permanent jobs, were introduced8. Moreover, in 2014, these
industrialization projects accounted for a fifth of the GDP growth.

6
7
8

Source: http://kidi.gov.kz
Source: Committee on Statistics of the Ministry of National Economy of the Republic of Kazakhstan.
Source: http://kidi.gov.kz
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Figure 1. Contribute of the SPAID projects to the growth of the GDP

One of the biggest achievements of the SPAIID as anti-crisis program
is that, during the crisis years, Kazakhstan managed to maintain the number
of employees in industrial sectors, including in the manufacturing sector.
So, while employment in the manufacturing sector of the OECD countries
decreased over the five years on average by 10%, in Kazakhstan it almost
remained unchanged (at around 540 thousand person)9.The factors described
above led, by the time the SPAIID was completed, to that manufacturing
sector had managed to resume the real growth and exceed its pre-crisis level.

126,7

157,9

118,1

147,3

110,0

138,4

100

2000

2001

2002

2003

2004

2005

2006

171,4

167,2

2007 2008

162,3

2009

184,9

199,1

201,5

205,3

207,0

2010

2011

2012

2013

2014

Source: Committee on Statistics of the Ministry of National Economy of the Republic of Kazakhstan.

Figure 2. Real annual growth of the manufacturing sector, 2000=100, %

Particularly noteworthy is the fact that Kazakhstan’s manufacturing
sector during this period grew faster than in partner countries of the Customs
Union.

9

Source: OECD statistics, Committee on Statistics of the Ministry of National Economy of the Republic of Kazakhstan.
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Figure 3. Growth of industrial production in the countries of the Customs Union,
index of physical volume, %, 2008=100

Thus, during the years of implementation of the SPAIID, quantitative
and qualitative indicators of post-crisis recovery of the economy of Kazakhstan
have been achieved. As such, the SPAIID was able to fulfill its anti-crisis role.
6.2. Creating the foundations for industrialization
In addition to the crisis management mission stated earlier, the SPAIID
was intended to launch the process of diversification. To achieve this goal,
it was necessary to 1) create an appropriate legal framework, 2) to remove
infrastructure constraints (roads, communications, energy, industrial sites,
etc.), 3) to create a set of industry tools to support and encourage business
involvement in the manufacturing sector.
In order to fulfill the first task, 3 new laws were created, including
“On state support of industrial-innovative activity”, “Program of attracting
investment program, developing special economic zones and promoting
export in the Republic of Kazakhstan for 2010 - 2014” and “On energy saving
and energy efficiency”. In addition, amendments were made in more than 50
laws (Kazakhstanskaya Pravda, 2015).
In the frame of the second task, the issue of energy shortage was fully
resolved, about 4 thousand km of highways were built and reconstructed,
about 1700 km of railways were built and 10 special economic zones and 10
industrial zones began to operate (Kazakhstanskaya Pravda, 2015).
Finally, to resolve the third task, a system of state support of industrialinnovative development was developed. For instance, to provide direct
support for business, government business support programs were adopted.
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To attract foreign investors, investment preferences and measures of service
support for investors were put in place. The promotion of SME development
was carried out by subsidizing interest rates, reducing the currency risks,
providing financing for development or appraisal of comprehensive plans of
investment projects. To date, approximately 100 support tools are available to
entrepreneurs (Kazakhstanskaya Pravda, 2015).
Based on the above, it is fair to say that the implementation of the SPAIID
resulted in the creation of a multifaceted foundation for industrialization.
Relying on this foundation, the economy started making steps in the direction
of diversification.
6.3. Diversification of the economy and industry
Implementation of the SPAIID did not lead to the increase in the share of
the manufacturing sector in the GDP (as might be expected from industrial
policy), which stayed almost the same. However, it should be noted that
the program did not set such a goal in the short-term. In this regard, it is
worth recalling that, as noted above, the diversification of the economies of
the most successful countries was a process spanning from 25 to 35 years.
Moreover, given the global trend of the growing share of services in the GDP,
such an aim may not have been possible. Instead, the SPAIID focused on
qualitative objectives – building solid foundations for natural growth of a
strong manufacturing sector.
In this light, the main achievements of the SPAIID are related to the fact
that it gave an impulse to the development of the manufacturing sector of
Kazakhstan. As stated above, under the realization of the program 4,2 trillion
tenge was directed from state budget to the infrastructure and industrial
projects. The implementation of the program, however, also increased the
investor attractiveness of manufacturing sector. Over five years of the SPAIID,
the manufacturing sector attracted 2,9 times more foreign direct investment
than in the five years preceding the SPAIID (6,1 billion US dollars in 20052009, compared to 17,6 billion US dollars in 2010-201410). As a result, the share
of the foreign direct investment stock of the manufacturing sector increased
from 7,4% to 13,63%.
10 Source: National Bank of the Republic of Kazakhstan.
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Progress in increasing the investor attractiveness of the manufacturing
sector can also be illustrated by the fact that, over the five years of the SPAIID,
29 foreign investors from the Global 2000 have been drawn to Kazakhstan’s
manufacturing sector, which launched 46 projects, worth 2,5 billion US
dollars 1111.
With regards to the projects of the SPAIID, in 2014 the share of projects of
the SPAIID accounted for 13% of the structure of the manufacturing industry.
In 2010-2014 these projects produced goods in the manufacturing industry
amounting to 2,1 trillion tenge12. This includes more than 400 new products
not previously manufactured in Kazakhstan: cargo and passenger carriages,
locomotives, trucks, cars and buses, transformers, X-ray equipment, LED
lighting, titanium ingots and slabs, pharmaceuticals etc.
It is also worth mentioning, that the projects of the SPAIID became
significant drivers of industrial development in most regions. For instance,
they accounted for more than one fifth of the entire manufacturing sector
production in the half of the regions of the country13.
The developments, described above launched the process of
transformation of the manufacturing sector of Kazakhstan. This is confirmed
by the fact that the volume of production in the manufacturing industry
increased from 2008 to 2014 by 1,8 times14. One of the most significant
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Figure 4. Growth of industrial production, index of physical volume, %, 2008=100
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Source: http://kidi.gov.kz
Source: http://kidi.gov.kz
Source: http://kidi.gov.kz
Source: Committee on Statistics of the Ministry of National Economy of the Republic of Kazakhstan
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developments confirming this thesis, however, is that, thanks to the SPAIID,
for the first time in recent history, the manufacturing sector of Kazakhstan
began to grow at a faster pace than the mining sector.
Another significant development is related to the progress in increasing
the productivity of the manufacturing sector of Kazakhstan. Productivity
growth in manufacturing in 2014 increased by 1,6 times compared with 200815.
At the same time, labor productivity in key sectors of the manufacturing
industry grew faster than the average for the manufacturing sector
Manufacturing sector
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Source: Committee on Statistics of the Ministry of National Economy of the Republic of Kazakhstan

Figure 5. Growth of productivity, 2008=100

The process of implementation of the SPAIID also stimulated innovative
development of Kazakhstan’s economy. Support measures, aimed at the
acquisition and transfer of technology, the increase in public expenditure
on research and development, establishment and further development
of the National Agency for Technological Development, creation of
innovation infrastructure (technology parks, public design offices, offices for
commercialization, etc.) laid the foundations of the innovation ecosystem. As
a result of these measures, Kazakhstan improved its position in the factor of
innovation potential in the ranking of global competitiveness by the World
Economic Forum by 16 positions (from 101th place in 2010 to 85th in 2014). 16
Finally, it is worth mentioning the two facts related to the production
of manufacturing sector goods. The first fact is that the SPAIID led to the

15 Source: Committee on Statistics of the Ministry of National Economy of the Republic of Kazakhstan.
16 Source: http://kidi.gov.kz.
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Table 1. Share of domestic production in the domestic consumption of technologically sophisticated
products (the list is not complete and does not include all cases)
Comondity groups

2008

2014

Gain

Railway locomotives and rolling stock

5%

42%

37%

Optical ﬁber cablle

0%

36%

36%

Cement

59%

90%

30%

Motor vehicles

5%

24%

18%

Optical instruments and photograhic aquipment

0%

17%

17%

Machinery and equipment for metallurgy

21%

37%

16%

Electronic components

0%

16%

16%

Tubes and pipelines

5%

21%

16%

Agricultural and farm equipment

10%

20%

10%

Source: http://kidi gov kz

increase in the share of domestic production in the domestic consumption of
a number of technologically sophisticated products.
The second fact is that, due to the SPAIID, the export nomenclature of
the manufacturing sector increased by 40%. New export products, such as
flat-rolled products of iron or non-alloy steel, light distillates, wire unalloyed
aluminum, ferronickel, superphosphate, multilayer insulating glass products,
tires and retreaded tires for use in aviation etc., appeared.
Despite these achievements, it is also worth noting the objective
shortcomings of the program, which prevented the achievement of all
objectives of economic diversification:
1)

There was practice of strategic planning based not on objectives, but on
possibilities, whereupon target indicators were set by the performers
themselves, based on the current personnel capabilities and budget
constraints;

2)

Due to improper planning, the SPAIID absorbed nearly all industries,
as well as most of the areas of system-wide development of the state;
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3)

Adequate accompanying reforms to promote competition, training,
improvement of the state migration, judicial, fiscal policies, tax
incentives, the development of the service sector and others were not
carried out on time;

4)

Finally, the program included an excessive number of indicators and
targets - 223.

These and other shortcomings of the SPAIID were taken into account
when designing the second five-year program of industrial and innovative
development – State program of industrial and innovative development
(SPIID) for 2015-2019. In this regard, some of the main differences between
the two programs are worth mentioning.
Firstly, in contrast to the SPAIID, the new program is focused only on
the manufacturing sector. This will put emphasis on increasing value added
and transitioning to technologically sophisticated industrial production.
Secondly, as the measure of progress, the new program sets real
indicators of competitiveness of the manufacturing sector – growth in the
export, productivity and fixed assets investment and decrease in energy
intensity of the manufacturing sector. The progress in the long term will
be measured by reaching the average level of productivity of the OECD
countries in the manufacturing sector.
Thirdly, the role of the state in the SPIID will be reduced to the creation
of basic conditions for the effective development of the manufacturing
industry. The state will concentrate its efforts and resources on improving
the investment climate and implementation of system-wide and other state
support measures, which do not have a distorting effect on competition.
Thus, the new program will further build on the foundations established
by the SPAIID, improving its effectiveness. Therefore, conditioning on its
proper implementation, the movement towards diversification in Kazakhstan
is likely to continue.

7. Conclusion
After the breakup of the Soviet Union in 1991, Kazakhstan had to look
for new drivers of growth. The economic collapse that ensued as a result
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of destruction of established economic relations meant that the choice had
to be made quickly. Therefore, the remedy was found in utilizing mineral
endowments of the country and building a resource-based model of the
economy. This model allowed to stabilize the economy and in subsequent
years brought stable economic growth.
However, in the middle of the 2000s it became clear to the government of
Kazakhstan that resource-based model is also prone to economic volatilities.
The economic crisis of 2008 reassured the government in this belief. As a
result, in 2010 Kazakhstan started transitioning to active industrial policy
in order to diversify its economy. Thus the State program of accelerated
industrial and innovative development (SPAIID) for 2010-2014 was born.
Under the realization of the program, 4,2 trillion tenge was directed from
state budget to the infrastructure and industrial projects. These investments
brought important results over five years of the SPAIID, some of which are
the following:
-

the manufacturing sector attracted 2,9 times more foreign direct
investment than in the five preceding years;

-

29 foreign investors from the Global 2000 has been drawn to the
Kazakhstan’s manufacturing sector, which launched 46 projects worth
2,5 billion dollars;

-

the projects of the SPAIID produced goods in the manufacturing
industry amounting to 2,1 trillion tenge, including more than 400 new
products not previously manufactured in Kazakhstan;

-

for the first time in recent history, the manufacturing sector of
Kazakhstan began to grow at a faster pace than the mining sector;

-

productivity growth in manufacturing increased by 1,6 times;

-

the SPAIID led to the increase in the share of domestic production in
the domestic consumption of a number of technologically sophisticated
products;

-

the export nomenclature of the manufacturing sector increased by 40%.

Along with achievements, however, the SPAIID also had objective
shortcomings, such as strategic planning based on possibilities; wide sectoral
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focus; adequate accompanying reforms were not carried out on time; and
excessive number of indicators and targets.
These shortcomings of the SPAIID were taken into account when
designing the second five-year program of industrial and innovative
development – State program of industrial and innovative development
(SPIID) for 2015-2019. As a consequence, in contrast to the SPAIID, the new
program is focused only on the manufacturing sector; sets real indicators
of competitiveness of the manufacturing sector – growth in the export,
productivity and fixed assets investment and decrease in energy intensity of
the manufacturing sector; will be reduced to the creation of basic conditions
for the effective development of the manufacturing industry.
In view of these facts, it is important to understand that the significance
of the SPAIID lays not in the degree of transformation of the economy, but
in the establishment of the vector of development in this direction. The true
progress achieved by Kazakhstan in economic diversification, is the fact
that the government has laid a solid foundation for upcoming stages of
industrialization. It is therefore expected that the trend of diversification of
the economy will continue in the coming years.
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This paper studies the time-varying macroeconomic impact of global economic policy
uncertainty shocks to a small open economy. To that end, I use monthly Indonesian
data along with a measure of global economic policy uncertainty developed by Baker
et al. (2016) and estimate a time-varying Bayesian structural VAR with nonrecursive
identification using framework proposed by Canova and Pérez Forero (2015). I find
that global economic policy uncertainty shocks lead to significant reduction in
output, inflation, and trade balance in Indonesia. The impact on output, moreover,
varies across dates. The contraction of output is substantially larger around the
global financial crisis and, despite the recent uncertainty over US economic policy,
it is negligible around the US presidential election. Furthermore, the contribution of
global economic policy uncertainty shock to the variability of output is decreasing
over time. The proportion of the forecast error variance of trade balance due to the
global economic policy uncertainty shocks is persistently small at all dates, but is a
lot larger than the forecast error variance of output and inflation due to the shocks.
This suggests that, via international trade, uncertainty about global economic policy
may slightly be harmful for a small open economy like Indonesia.
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1. INTRODUCTION
Baker et al. (2016) found that policy uncertainty contributes a significant
share of business cycle in the US and several other developed countries. As
mentioned by Caggiano et al. (2017), the importance of their paper is twofold.
First, it studies the policy uncertainty as an independent source of business
cycle fluctuations. Second, it confirms the findings of numerous studies that
policy uncertainty may very well be the main driver of the fluctuations in the
business cycle.
The bulk of the literature on economic policy uncertainty shocks,
however, has mostly been carried out in a closed economy model framework.
To a small open economy like Indonesia, this approach is somewhat not
innocuous. Being open to the rest of the world, small open economies are
prone to global and advanced countries’ (e.g., the US, the EU, and Japan)
business cycle fluctuations.2
Moving away from the closed economy framework, Caggiano et al.
(2017) estimated a nonlinear VAR model to study the impact of US economic
policy uncertainty shocks on the Canadian economy. They suggested that
the shocks explain a sizeable impact on Canadian unemployment rate,
inflation, net export, and bilateral exchange rate. Furthermore, this impact is
asymmetric and tend to be larger in crisis periods.
Similar to Caggiano et al. (2017), I depart from the autarkic framework
and investigate the impact of global economic policy uncertainty (GPU,
hereafter) shocks to the Indonesian economy by modeling the transmission
mechanism in a small-open economy framework. In this paper, I ask the
following questions: how do GPU shocks affect the Indonesian economy?
Do these effects vary across dates? How important are these shocks to the
business cycle fluctuations in the economy? Do the contributions of the GPU
shocks on the Indonesian aggregates evolve over time?
The main novelty of this paper is twofold. First, using Indonesian data,
I show that the transmission of GPU shocks to a small-open economy is timevarying. Second, I estimate the importance of these shocks to output, inflation,
and trade balance and show that it varies over time. From a policymaker’s

2

For evidences in many countries, see Österholm and Zettelmeyer (2008); Abrego and Österholm (2008); and Andrle, at al.
(2013); and Solmaz and Sanjani (2015).
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perspective, GPU provides additional challenges to the decision-making
process and this paper offers a relevant information to understand how the
policy uncertainty in a global context can be costly to a small-open country
like Indonesia.
In my model, GPU arising in the global economy is allowed to affect
the dynamics of macroeconomic variables in the domestic economy, with
possibility of having time-varying effects depending on the source of GPU.
Unlike Caggiano et al. (2017) who utilized US policy uncertainty data
measured by Baker et al. (2016), I employ GPU data—which enables me to
examine a broader source of GPU. In particular, I evaluate the impact of GPU
shocks around several important global events: (1) the Lehman Brother’s
collapse in September 2008, (2) the European debt crisis in July 2011, (3) the
European immigration crisis in September 2015, and (4) the US presidential
election in November 2016.3
To capture the potentially time-varying effects of the GPU shocks, I
estimate a time-varying parameters Bayesian structural VAR model (TVPBVAR) using a framework proposed by Canova and Pérez Forero (2015).4 In
the estimation, I include monthly data from January 2000 to February 2017
with the following variables: (1) GPU index, and macroeconomic variables
consist of (2) total production in manufacturing—as a proxy for output, (3)
headline CPI, (4) ratio of exports to imports—as a measure of international
trade activity, (5) 3-months interbank rates—as a monetary policy rate, and (6)
real effective exchange rate. Finally, to provide a structural interpretation to
the VAR equations and the model innovations, I apply a non-recursive shortrun identification method (see, among others, Bernanke (1986); Blanchard
and Watson (1986); Sims (1986); and Kim and Roubini (2000)).
In all previously mentioned global events, I find that output, inflation,
trade balance, and interest rate fall following GPU shocks. These contractions
are similar to the pattern shown by Colombo (2013) and Caggiano et al.
(2017). Colombo (2013) suggested that, due to precautionary motives and the
cost-benefits of waiting, households and firms postpone their consumptions
3
4

I include the crises in the European Union because as one big economy, it is the largest economy in the world in 2014.
Also, according to Observatory of Economic Complexity, value of exports to Euro area in 2015 accounts for around 12
percent of total exports, which is roughly similar to the value of exports to the US, China, and Japan.
In their paper, Caggiano et al. (2017) employs Smooth-Transition VAR framework. This, however, requires a good transition
indicator as it is they key for the empirical exercises. My approach does not require such indicator.
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and investments decisions when uncertainty increases, thus the decline in
output. Because the contraction is demand-driven, this is consistent with the
deflationary behavior of prices due to the shocks. Furthermore, the effects of
GPU shocks to Indonesian output are time-varying. The size of contractions
of output following GPU shocks changes, depending on the source of the
shocks. Despite the recent concern about the US economic policy uncertainty,
output contracts three times larger when the Lehman Brother collapsed in
2008 than around the US presidential election in late 2016.
To investigate how important is GPU shock to Indonesian economy,
I show the forecast error variance decomposition due to GPU shock for all
dates included in the data. Despite the perceptible variations in the impulse
responses, the size of the forecast error variance of output and inflation due to
GPU shocks is persistently small. GPU shocks explain around 5 percent of the
variability of trade balance while it explains only around 0.04 percent of the
forecast error variance of inflation at all dates. In addition, the contribution of
GPU shocks in explaining the short-run dynamics of output is decreasing over
time. In early 2005, GPU shocks explain around 1.5 percent of the variability
of output, but toward the end of sample period, the contribution of GPU
shocks to the variablity of output falls to 0.15 percent. This result shows that,
via international trade, uncertainty about GPU provides negative effects to
a small open economy like Indonesia. But these effects are inconsequential.
The rest of paper is organized as follows. Section 2 presents the literature
review. Section 3 describe the methodology. Section 4 discusses the results.
Section 5 concludes.

2. LITERATURE REVIEW
This paper is directly related to the role of global or external economic policy
uncertainty and its spillover effects in open economy context. Gauvin at al.
(2014) studied the spillovers of policy uncertainty from advanced economies
to emerging markets. They found that a higher policy uncertainty in the US
substantially reduces capital flows into emerging markets. Furthermore,
these spillovers were highly dependent on global and domestic economic
conditions. After global financial crisis in 2008, these effects are mostly
channeled through financial market uncertainty.
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Focusing on the US and Canada, Caggiano at al. (2017) examined
whether the US economic policy uncertainty affects Canadian business cycle
fluctuations. The two countries were being chosen because they are highly
interconnected and that shocks (such as total factor productivity, monetary
policy, and fiscal policy shocks) originating in the US were shown to
contribute to a significant proportion of the economic volatility in Canada. In
their paper, they found a strong evidence of US economic policy uncertainty
spillovers to Canadian business cycle, mainly in crises periods. Moreover,
net exports show a significant, albeit short-lived, fall when the US economic
policy uncertainty increases. Thus, they posit that a shock in the US policy
uncertainty drives policy uncertainty in Canada, which consequently hurts
Canadian’s net exports to the US and thus, induces a temporary contraction
on Canadian output. This is what they called “trade channel”.
Using a two-country structural VAR model, Colombo (2013) scrutinized
the economic policy spillovers from the US to Euro area economy. Imposing
short-run restrictions to identify the US policy shocks and employing a
measure of policy uncertainty developed by Baker et al., she concluded that
one standard deviation of US policy uncertainty generates a substantial
reduction in the industrial production and prices in the EU area. In addition,
both variables react greater to the US policy uncertainty shocks than to
the Euro are-specific policy uncertainty shock. Six month after impact, the
Euro area policy uncertainty shock explains for 2 percent of the industrial
production whereas the US policy uncertainty shock contributes 4 percent
of the variation of the variable. Moreover, the US policy uncertainty shock
induces stronger changes in the Euro area consumer prices and policy rate,
six times larger than the Euro area policy shock itself.
Klößner and Sekkel (2014) found that, among six developed countries,
economic policy uncertainty is interconnected, with the US being the major
country influencing the uncertainty in other countries included in the paper.5
Moreover, policy uncertainty spillovers contribute around 25 percent of the
policy uncertainty dynamics in the countries. Using monthly data for the G7
countries on the sample period ranging from March 1971 through September
2010, Benigno et al. (2012) showed that policy uncertainty in the US—

5

The countries are Canada, France, Germany, Italy, the UK, and the US.
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measured by time-varying volatilities of the monetary-policy shock, inflation
target shock, and total factor productivity shock—is important factor driving
the dynamics of macroeconomic variables in the countries.
Handley (2014) demonstrated the impact of uncertainties surrounding
trade policy on exporter countries. He suggested that trade policy uncertainty
hinder exporters’ entry into new markets and consequently, induces a low
responsiveness to tariff reductions. In another paper, Handley and Limão
(2015) examined the impact of trade policy uncertainty on firms’ investment
and entry into new markets and they found that firms’ exposure to GPU
increased with globalization. Furthermore, they implied that a reduction of
trade policy uncertainty boosts growth in entry.

3. METHODOLOGY
3.1. Estimation Technique
Following Primiceri (2005) and Canova and Pérez Forero (2015), the model
in this paper is a multivariate time series with time-varying coefficients and
time-varying variance covariance matrix.
Let yt be an M × 1 vector of endogenous variables, Ct be an M × 1 vector
of deterministic variables, and ut~N(0,Ωt) be heteroscedastic unobservable
shocks with Ωt be a symmetric, positive definite, and full rank variance
covariance matrix, the model can be written as
(1)
where Bi,t,i=1,…,p are n × n matrices of time-varying coefficients. Let the
structural shock be єt~N(0,I) and ut=At-1 Σt єt where At≡A(αt) is the matrix of
contemporaneous coefficient, αt is a vector of unrestricted parameters, and
the matrix Σt=diag(σm,t) contains the standard deviations of єt in the main
diagonal, the structural VAR can be written as
(2)
Let
and
the above equation can be written as,
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(3)
where Xt’ and Bt are M × K matrix and K × 1 vector, K=M × M+pM2. The
estimation strategy consists of modelling (3) and the dynamics of the timevarying parameters is specified as
(4)
(5)
(6)
Although, a random walk process hits any lower or upper bound with
probability one, as mentioned by Primiceri (2005), if (4) - (6) are in place for a
finite period, these assumptions are harmless.
Let ηt=[η1,t,…,ηM,t] and let Q,V,W be full rank matrices, the variance
covariance matrix follows the assumptions,

(7)

This setup describes the time variations in: (a) contemporaneous
reaction coefficients in (4), (b) the lag structure in(5), (c) and the structural
variances in(6).
Now consider a model obtained by estimating the reduced-form VAR
in (1),
(8)
Letting vec(A(αt))=SA ft+sA where SA and sA are matrices with 1s and 0s with
dimensions of M2× dim(f(αt)) and M2 × 1. Equation (8) can be reparameterized
as follows
(9)
where the state space consists of
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(10)
(11)
and (6). Given
, we should draw
from
. In
, which are
Primiceri (2005), ft are partitioned into blocks, say
associated with each equation. These blocks are assumed to be independent,
or V=diag(V1,…,VM).
Thus,

(12)
Note that this setup enables an equation by equation estimation.
Nevertheless, because each element of αt in this model is assumed to have
economic meanings, V cannot be diagonal. Canova and Pérez Forero (2015)
developed an algorithm to relax this assumption. They proposed an algorithm
of which the vector ft is jointly drawn and V is not block diagonal. By relaxing
these assumptions, the model can handle recursive, as well as non-recursive
and just-identified, as well as over-identified models in a unified framework.
The general algorithm they proposed is the following:
1.

Set initial values ((B0)T,(f 0)T,(s0)T,(Σ0 )T,V0).

2.

For i=1,…,G, draw (Bi )T from
(13)

where the posteriors are truncated by IB (BiT) to make sure that the
impulse responses are stationary. The variable p(∙) is computed using Kalman
filter recursions and a single-move Koop and Porter (2011) or multi-move
Carter-Kohn (1994). Furthermore, this variable is assumed to be normal.
3.

Draw (f i)T from
(14)
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using the following algorithm:
1.

Set f0|0 and P0|0. For i=1,…,G, do these steps.
Step 1. Given

, get
(16)

2.

For t=1….,T, draw

3.

Set
compute

, r>0, and v≥4.
and

,

then

(17)

4.

where the posterior kernel of (f Δ)T and (f i-1)T is
(18)
and
5.

is an indicator restricting the prior distribution.

Draw v ~ U(0,1). Set (f i)T = (f Δ)T if v<θ and (f i)T = (f i-1)T otherwise.
Step 2. Given

, draw
(19)

where
,
,
and vV and V, are the prior parameters.
6.

Given

, the model is linear and can be written as
(20)
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and (6), where
is the matrix of contemporaneous time-varying
coefficients evaluated at the current draw (f i)T. Note that єm,t is Gaussian,
in
thus
(21)
is log(χ2) distributed and can be approximated using a mixture of
normal distributions.
7.

, draw (si)T and get

Given

(22)
where j=1,…,J, qj is a set of weights, and γj and ηj are the standard deviation
and mean of the j th mixture, respectively. Then, draw u~U(0,1) and set
.
sm,t=j if
, Kalman smoother recursions is used to
from (1),(3)-(7) and sT is obtained from step 5.

8.

Given
draw

9.

. When sampling
Lastly, draw V i from
V i, it is assumed that each block is independent inverted Wishart
and V i as initial values
distribution. Then, use
and repeat the sampling.

3.2. Empirical Model
I apply the TVP-BVAR estimation method proposed by Canova and Pérez
Forero (2015) to estimate the macroeconomic impact of GPU shocks to the
Indonesian economy. The variables included in the model are monthly
data of (1) global economic policy index (GPU), (2) total production in
manufacturing (IP) as a measure of output, (3) headline CPI (P), (4) ratio of
exports to imports (XM) as a measure of trade balance, (5) 3-months interbank
rate (R) as the monetary policy rate, and (6) real effective exchange rate (X).
The sample runs from January 2000 to March 2017 and the data was collected
from Federal Reserve Bank of St. Louis economic database, except for the
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GPU index.6 All variables in the model are standardized (i.e., (yt-E(yt))/std(yt))
and are expressed in year-to-year rate changes (i.e., yt=log(yt)-log(yt-12)), except
for the ratio of exports to imports and the policy rate. Figure 1 shows the
transformed data I used in the estimation.
5

GPU
IP
P
XM
R
X

4
3
2
1
0
-1
-2
-3

2006

2008

2010

2012

2014

2016

Source: Federal Reserve of St. Louis and Economic Policy Uncertainty Index.

Figure 1. Transformed data

Then, to give economic meaning to the structural parameters, I identify
the model using exclusion restrictions as follows:
1.

Real effective exchange rate (REER) reacts contemporaneously to all
structural shocks. This identification is consistent with previous open
economy VAR studies, such as Kim and Roubini (2000) and Voss and
Willard (2009). As a forward-looking asset price and an arbitrage
equation that characterize financial market equilibrium, all variables
are assumed to contemporaneously affect exchange rate.

2.

The monetary policy rate is used as instrument to target inflation and
output, thus reacts contemporaneously to both variables.

6

The data is downloaded from http://www.policyuncertainty.com/global_monthly.html.
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3.

Ratio of exports to imports reacts contemporaneously to output and
REER.

4.

Headline CPI react contemporaneously to output. Following Bernanke
and Blinder (1982), inflation is assumed to react to all other variables
with delay.

5.

Production in manufacturing, as a proxy of output, reacts to all variables
only with a delay.

6.

The GPU index also reacts to all variables only with a delay.
be the vector of structural shocks.
Let
Given the identification, the structural model can be written as

(23)

where At+ (L) is a function of Bt and A(αt) and Σt, the matrix of standard
deviations of the structural shocks is given by

The structural model (23) is non-recursive and overidentified by
six restrictions. Two lags are used in the estimation and the simulations
are based on 150,000 draws, discarding the first 100,000 draws, and
use 1 out of every 100 of the remaining for inference.7 The priors are

7

The lag is optimally chosen by AIC.
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proper, conjugate, and are given by the following:
,
,
,
, and
, for
i=1,…,M. To fine tune the hyperparameters, I estimate a constant coefficient
version of the model using the first 36 observations as a training sample. In
this estimation, and are estimated using maximum likelihood using 10
are obtained using OLS. Following
different starting points and and
Canova and Pérez Forero (2015), I set kQ2=0.5×10-4, kS2=1×10-3, kW2=1×10-4, and
J=7.
To draw BT, I use Carter and Kohn’s (1994) multi-move strategy where
the components of BT are sampled jointly from normal distributions which
moments are centered at Kalman smoother estimates. If stability condition
fails, draws for Bt are discarded and to eliminate outlier draws, I use the
function I(f ) which is uniform over the interval (-20,20). In my application,
97 precent of draws were inside the bounds and the acceptance rate for the
Metropolis step is 41 percent.

4. RESULT AND ANALYSIS
4.1. Empirical Result
In Figure 2, I report the highest 68 percent posterior tunnel for the variability
of shocks of all variables. There are several interesting results emerge from
this figure. First, the standard deviations of GPU shocks show a slight upward
trend. Second, output is becoming more and more stable over time. Thus,
despite the more volatile GPU, this may demonstrate that macroeconomic
policy in the country has been successful in stabilizing output and has been
better shielding the economy from external policy uncertainty shocks. Third,
there are large spikes in the standard deviation of the headline CPI inflation
in late 2005 and late 2014. These large upswings were mostly driven by
Indonesian government’s decision to reduce the amount of fuel subsidies
for its citizens. Lastly, there are large swings in the standard deviations of
monetary policy shocks around the time when fuel subsidies were being
reduced. This pattern is expected, given the identification restrictions.
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Figure 2. Median and 68 percent posterior tunnels of volatility of all shocks: various dates.

Figure 3 shows the highest 68% posterior tunnel for the contemporaneous
structural coefficients αt. The policy parameters α4,t and α6,5 which controls the
reaction of nominal interest rates to output and inflation exhibit large time
variations but there is no apparent trend (upward nor downward) in these
variations. The sign and magnitude of these parameters change over time but
they are mean-reverting. Also, note that the magnitude of α6,t is larger than
α4,t throughout the sample period, which suggests that the central bank is
responding to inflation greater than to output.
Similar to the monetary policy parameters, the contemporaneous
effect of GPU to exchange rate α1,t also displays large time variation. The
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contemporaneous parameter is unstable throughout the sample. However,
note that around 2009, the sign is mostly positive but around late 2016 and
early 2017, it is mostly negative. These changes in sign may mean two things.
First it may demonstrate how different sources of GPU may yield in distinctive
impact on the exchange rate. Second, it may indicate that GPU shocks are not
the main driver of exchange rate determination in the economy.
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Figure 3. Estimates of αt

Next, I evaluate how the time variations of the strucutral parameters
affect the transmission of GPU shock. Following Canova and Pérez Forero
(2015), I normalize the impulse responses to 1 for all t. Hence, time variations
of the responses are caused by how the shocks are propagated, and not by the
size of the shocks. In addition, the responses are computed as the difference
between conditional projections, when the structural shock is set to 1 and
when it is set to 0. The results are the following.
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First, GPU shocks lead to contraction in output. This finding is similar
to what Colombo (2013) and Caggiano et al. (2017) found in the Euro area and
Canada, respectively. Output falls immediately after the shock. However, it
quickly bounces back to its pre-shock value after 9 months. The responses
of output are also different in all four global events included in this study.
Despite the recent concern about the US economic policy uncertainty,
following GPU shocks, output falls by three times larger around the global
financial crisis in 2008 than around the US presidential election in late 2016.
Second, GPU shocks trigger deflation and reduction in interest rate.
Unlike output, the responses of these variables do not vary much across
events. As mentioned by Colombo (2013), the deflationary behavior of prices
is consistent with demand-driven price determination—the fall in aggregate
demand drags the prices down. Given that the central bank pursues inflationtargeting policy, the decrease in interest rate is predictable. In addition,
the similarities between the responses of prices are posteriori significant.
Therefore, the ability of monetary policy to stabilize inflation has not changed
over time.
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Figure 4. Dynamics following a global economic policy uncertainty shock: various global events.
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Third, following GPU shocks, trade balance falls significantly in all
events. These responses mimic the responses found by Caggiano et al. (2017)
for the case of Canada. GPU shocks immediately reduce global demand for
Indonesian export products. Nevertheless, these contractions are short-lived.
The responses rapidly rebound to their pre-shock level after 10 months.
Next, to examine the importance of GPU shocks, I show the forecast
error variance of selected variables (i.e., output, prices, and trade balance) due
to the policy uncertainty shock. Figure 5 shows that the contribution of GPU
shocks to the forecast error variance of those three variables are consistently
small. Nevertheless, the proportion of forecast error variance of trade balance
is a lot larger than the other two variables. For all dates, GPU shocks explain
around 5 percent of the variation in the trade balance whereas the shocks
only explain around 0.04 percent of variability of inflation. Notice also
that the forecast error variance of output decreases rapidly throughout the
sample period. In early 2005, GPU shocks explain around 1.5 percent of the
variability of output, but toward the end of sample period, the contribution
of GPU shocks to the variablity of output falls to 0.15 percent.
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Figure 5. Forecast error variance due to GPU shocks: various dates

5. CONCLUSION
I examine the macroeconomic impact of global economic policy uncertainty
shocks to Indonesian economy using a time-varying Bayesian structural VAR
(TVP-BVAR) with nonrecursive identification method proposed by by Canova
and Pérez Forero (2015). The empirical results show negative reactions of
output, inflation, and trade balance following GPU shocks in all global events
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included in the study. However, the contractions of output are time-varying.
Despite the recent uncertainty about the US economic policy, output falls by
three times larger around the global financial crisis in 2008 than around the
US presidential election in late 2016. Furthermore, I find that the contribution
of exogenous variations of GPU to the variability of output and inflation
are consistently small for all dates, and specifically for output, it is falling
rapidly over time. The contribution of GPU shocks to the variability of trade
balance, on the other hand, is much larger and persistent for all dates. Hence,
via international trade, uncertainty around global economic policy may be
harmful for a small open economy like Indonesia. Although, arguably, these
negative effects are inconsequential.
Caggiano et al. (2017) found the existence of a channel they called
“economic policy uncertainty spillover”. Via this channel, an increase in US
economic policy uncertainty leads to a temporary contraction of Canada’s
economy because the uncertainty in the US fosters policy uncertainty in
Canada which directly lead to a contraction on output. This finding, they
added, is robust to an existence of a channel working through bilateral
trade—although the trade channel only plays a minor role. If similar policy
uncertainty spillover channel exists for the case of Indonesia, the decreasing
contribution of GPU shocks to output indicates that, in Indonesia, this
spillover channel is trivial and that trade channel plays a bigger role in the
transmission mechanism of GPU shocks to the economy. Nevertheless, to
validate this conjecture, I need to include an index measuring Indonesian
economic policy uncertainty in the model. To my knowledge, no such index
exists. Thus, I view this extension as an important avenue for future research.
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ABSTRACT
An upsurge and volatility of capital flows to Emerging Asian Economies indicated
that there is the potential effect of global financial cycle to emerging market. It provides
an overview of investor risk aversion in short term investment after financial crisis
2008. Global financial cycle could have a significant impact not only to credit growth
but also asset prices, including equity prices and property prices. Rey (2015) has
triggered an interesting discussion about global financial cycle. She found that there
was a global financial cycle in capital flows, asset prices and credit growth. This
cycle was co‐moves with the VIX, a measure of uncertainty and risk aversion of
the markets. Therefore, this study attempts to analyze empirically global financial
cycle shocks, measured by the VIX, on credit, equity prices and property prices in
ASEAN-4, namely Indonesia, Malaysia, Singapore, and Thailand. We estimate
quarterly frequency data from Q1 1990 to Q2 2016 with Panel Vector Autoregressive
(PVAR) approach. The result of this study showed that the response of asset markets
and credit to global financial cycle shocks is negative. This result is consistent with
ASEAN-4 as small open economies that remain vulnerable to the global factor. This
study contributes to the literature in several ways. First, we identify not only cyclical
expansions or contraction in asset markets but also the impact of global financial
cycle to credit growth and asset markets in ASEAN-4 countries. Second, we also
identify the pattern of cycle in ASEAN-4 countries. Third, we used PVAR approach
that can capture heterogeneity.
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1. INTRODUCTION
Post 97/88 Asian financial crisis Asia and 07/08 global financial crisis provide
valuable lessons for policy makers and academics in developing countries.
The fact that shocks to global financial condition could threaten domestic
financial stability. Bruno & Shin (2013) consider that global factors are one of
the drivers of financial market fluctuations in the world. Foreign investors
are likely to reduce portfolio investment in developing countries’ asset
markets due to increased global risks and uncertainties of monetary policy in
developed countries (Adler, Djigbenou, Sosa, & France, 2016)
Increased inflow of funds into developing countries after the global
financial crisis is still a debate for academics. Increased inflow of funds
does not only boost the real economy, but also has the potential to become
a financial problem. On the other hand, Byrne & Fiess (2016) argue that the
amount of capital inflows into developing countries is a major source of
financial sector instability. In addition, high level of volatility suggests a high
potential for reversal of fund flows in the event of a change in national and
global financial conditions.
However, attention and concern over this global financial cycle are not
without reason. Recently, the normalization of the unconventional monetary
policy conducted by the Fed allegedly has a negative impact on the movement
of capital flow to developing countries, commonly as net-capital importer
countries. The increase in capital inflows is substantially related to global
financial fluctuations that may change investor behavior in facing global
financial risks (IMF, 2016). Since the issue of normalization was raised by
the end of 2014 with the uncertainty of its implementation, fluctuations in
the financial cycle have increased. Increased global uncertainty is one of the
causes of fluctuations in capital flows to EMEs countries, not to mention also
the flow of capital into ASEAN countries, especially Indonesia, Malaysia,
Singapore and Thailand that also fluctuates (see Figure 1). Whereas, the
increasing foreign ownership in EMEs countries’ asset market makes the
countries more vulnerable to increased global risk aversion (Yildirim, 2016).
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Figure 1. Capital Flows to ASEAN-5

Empirical studies on the impact of both tight and loose monetary policy
on the financial market of EMEs have been largely undertaken. Nevertheless,
empirical research on the impact of the global financial cycle on financial
market is still rare in EMEs. The research on the impact of the global financial
cycle on EMEs’ asset market is not detailed in analyzing the implications
for each country ((Ebeke & Kyobe, 2015);(Banerjee, Devereux, & Lombardo,
2016)). Ebeke & Kyobe (2015) focus on the impact of global financial risk
changes on the government bond market of EMEs countries. In addition,
Ciarlone, Piselli, & Trebeschi (2009) focuses on the impact of global financial
risk on the volatility of the EMEs exchange rate. Furthermore, Ananchotikul
& Zhang (2014) also focus on the impact of changes in the global financial
cycle on government bond market in EMEs countries.
The movement of the global financial cycle indicates how a change
of sentiment in markets considerably affects financial markets in EMEs.
Figure 2 illustrates the frequency and magnitude of fluctuations in the global
financial cycle projected by the Chicago Board Options Exchange Market
Volatility Index (VIX). In December 2008, the VIX index reached its highest
peak reflecting rising investor fears. This increase in global risks is fueling a
fluctuation in the asset market thus triggering portfolio outflows from EMEs
(Mishra, Moriyama, N’Diaye, & Nguyen, 2014).
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Figure 2. Global Financial Cycle Movement

In the last year, Rey (2015) has encouraged an interesting discussion
related to the global financial cycle. The result of his research indicates that
changes in the direction of the Fed’s policy are the driving force behind
changes in the global financial cycle that have affected the flow of funds, asset
prices and credit growth. However, his research does not provide an analysis
related to the patterns of financial cycles. Claessens, Kose, & Terrones (2012),
Borio & Zhu (2012), Drehmann, Borio, & Tsatsaronis (2012) analyze patterns
and duration of property price cycles, stock price cycles and credit cycles,
but it does not intensively provide an understanding of the causal factors
and impacts of the global financial cycle. Similar research is conducted by
Alamsyah, Adamanti, & Yumanita (2014) in Indonesia, but it only focuses on
the cycle duration.
Thus, this research has two major contributions. First, this research
will analyze the response of asset prices and credit growth to shock on
the global financial cycle. Second, this research analyzes cycle duration
and pattern of each ASEAN-4 country. Based on the above problems, this
research needs to be conducted to determine the pattern of global financial
cycle in order to mitigate financial risk and anticipate crisis. In addition,
the research on similar issues in developing countries is relatively small in
number, especially ASEAN. The research conducted by Filardo, Genberg, &
Hofmann (2016) focus solely on the impact of the global financial cycle on the
flow of international funds of emerging Asian countries. In particular, this
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research has several objectives. First, is to identify the pattern and duration
of each ASEAN-4 country’s financial cycle by seeing at the cycle phases and
possible risks. Second, is to analyze the response of ASEAN-4 asset market
to the shock of global financial cycle. The second section of this research
will discuss empirical evidence used to relate between the global financial
cycle and domestic financial cycle indicators. The third section explains the
methodology and empirical model. The fourth section shows the result of
research and discussion between variables, especially credit and asset prices
response due to shock on the global financial cycle. The fifth section is the
conclusion drawn from this research.

2. LITERATURE REVIEW
2.1. Financial Cycle
A decade ago, a research related to the financial cycle began to be a discussion
among academics as well as policy-making. The definition of financial
cycle was varied based on research focused. Various studies that explain
the definition of financial cycle can not be a common reference. Generally,
some studies still refer to the definition and methodology on the economic/
business cycle version of the The National Bureau of Economic Research
(NBER). The definition proposed by Borio & Zhu (2012) generally represents
the definition of financial cycle, namely the financial cycle is the result of
interaction between perception of value and risk, behavior against risk, and
financial constraints, translated as boom followed by bust. This definition is
also in line with the definition proposed by Ng (2011) stated that financial
cycle is a change in perceptions and attitudes toward financial risk over time.
This definition is closely related to the recent procyclicality which is a popular
term in macroprudential policy.
Financial cycle according to Anas and Ferrara (2002) is divided into
two periods, namely booms period and busts period. Figure 3 shows the
framework of financial cycle. The expansion period (boom) is calculated
from a lowest point in the previous cycle period (Point C) to the next peak
period (Point E). While bust period is calculated from the peak period (Point
B) in the previous period to the next point of through period (Point C). Peak
phase (peak of the growth cycle) shows the point with the highest deviation
and positive/increasing trend series. While through phase shows the peak
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Figure 3. Framework of financial cycle

of decline cycle where the point with the lowest/distant deviation from the
negative/decreasing trend.
Empirical studies related to the global financial cycle believe that the
variable that can drive the global financial cycle is international investor risk
aversion. Some empirical studies such as Filardo et al., (2016), Rey (2015)
and Miranda-agrippino et al. (2015) show the measure of risk aversion using
the US stock market volatility index (VIX). This index moves along with the
global financial cycle. Rey (2015) argues that there is an effect of the global
financial cycle in capital flows, asset prices and credit growth driven by US
interest rate policy. VIX index shows a negative and significant correlation
with the flow of capital between EMEs countries (eg Bruno & Shin (2013) and
Rey (2015)).
In an annual report released by IMF (2016), key components closely
related to VIX in the long term are bond yields, retail bank interest rates
and bank credit. While other components closely related to VIX in the short
term are stock market and exchange rate. VIX represents the expectation
of global financial market volatility which in the short term is expected to
have a negative sign for this variable. An increase in the VIX index raises the
expectation of global financial market volatility that could reduce bank loans.
An increase in international capital flows during the global crisis has
fueled economists’ debate over the benefits and costs of capital mobility.
On the one hand, the movement of international capital flows encourages
growth over the long term. Conversely, in the short term there are challenges
associated with exchange rate volatility, financial cycles and sudden capital
reversals. Some empirical evidences shows the relationship between
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international capital flows, global factors, and asset prices. Rey (2015) and
Miranda-agrippino et al. (2015), and Bruno & Shin (2013) explain global
factors such as the global financial cycle and changes in US monetary policy
may affect asset market volatility. Miranda-agrippino et al. (2015) find that
tightening US monetary policy leads to increased global risk aversion action,
decline in lending between countries, and falling global asset prices. They
identify a global factor that could account for most of the movement of intercountry credit flows as well as domestic credit growth. In addition, this factor
may be related to change in the interest rate of the Fed.
In the globalization era and economic openness, the world’s asset markets
are increasingly integrated with the rapid capital inflows through credit and
portfolio investment, this means that global financial factors increase the
relevance for monetary policy makers in EMEs countries, especially Asian
regions. In particular, the central bank of developing countries needs a special
understanding of the factors that drive the measure and volatility of inflows
into their countries. According to Filardo et al., (2016), global financial cycle
can affect the financial condition in the EMEs countries through two paths,
namely quantity and price. The impact of financial cycle spillover with
quantity path can be be transmitted through capital flows. Capital inflows
and outflows are the response of investors when global risks increase.
Before and after the crisis, capital flow between countries enters in the
form of credit or portfolio. As global financial cycle fluctuations increase,
investors tend to reduce their investment to developing countries. Capital
outflows from EMEs increase so that domestic credit is reduced and asset
prices fall. EMEs’ concerns about the movement of capital flows can also arise
through the price path, namely interest rate. Central banks of developing
countries want to avoid large interest rate differentials. Short-term and longterm interest rates also play an important role in explaining the mechanism
of financial cycle impact on the financial condition of EMEs countries.
The movement of domestic financial market conditions is affected by
perceptions of global investors, where investors will consider the perceptions
of return on investment in US relative to return on investment in developing
countries. So that capital inflows are also affected by the conditions of global
financial cycle. With the rising global financial risks (VIX index), it could
lead to decline in lending between countries (credit), decline in asset prices.
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Some financial instruments, such as stocks, bonds and loans have different
response in facing global financial risks. US policy interest rates (Fed Fund
Rate) became one of the trigger factors of changes in the global financial cycle.
Therefore, the perception of return on investment obtained in US is relative
to other countries. The increasing global uncertainty affects capital flows to
developing countries. Furthermore, stock price and property price as well
as domestic credit financing will decline3. Through the PVAR approach, the
author can determine Cholesky’s Orthogonalization which will be discussed
in the next chapter.
The high level of correlation of global factors with VIX is striking. Based
on the analysis of Adrian & Shin (2008) and Miranda-agrippino et al. (2015)
proposed a structural interpretation of these factors. This can be understood
as a reflection of the joint evolution of an effective market risk appetite as well
as realized market volatility. In turn, the effective risk appetite of the market
can be attributed empirically to the subset of financial market intermediaries
whose investment strategy is well-thought out by the VaR (brokerage brokers
in the US, the major European banks with significant trading operations
and, more generally Banks fall into the category of “capital market” in
Bankscope5). Given that structural interpretation, it is not surprising that
the factor empirically must be closely (negatively) correlated with VIX. The
smaller risk premium strengthens the credit outburst. The measured risk is
low and the balance sheet looks healthier as asset prices rise. By reducing
the risk-value constraint, it creates additional space for loans and credits,
and so on. This mechanism is an important positive feedback between credit
creation and risk spread. This contributes to the procyclicality of credit flows
and their importance in building financial fragility.
According to Lane (2013) some financial instruments such as stocks,
bonds and loans have different responses to the global financial cycle. On the
other hand, with the prospect of strong economic growth and higher interest
rates encouraging foreign investors to channel capital into the country (Kenç,
Erdem, & Ünalmış, 2016). Thus, when all the risks to the financial stability
system increase after a shock, financial market participants will reduce their
assets to avoid the possibility of failure in obtaining return. Bekaert, Hoerova,
3

Based on the framework below, the researcher can apply the transmission and sequence (order) on several financial
variables before the response in some later periods.
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& Lo Duca (2013) analyzes the relationship of US policy interest rates and
global financial measures (VIX) to US equities. The results show that the
Fed’s interest rate decline is followed by a decrease in the VIX index.
Banking credit can grow quickly triggered by several factors which is
part of the normal phase of a business cycle, the existence of liberalization
of financial sector and high capital inflows. Under normal conditions, rising
domestic economy is one of driver credit growth. This is triggered by the
need for good corporate investment as well as additional capacity. The high
credit growth can also be triggered by liberalization in the financial sector
that is generally designed for Increase the depth of the financial sector. Other
contributing factors high credit growth is the existence of capital inflows. The
capital inflows will increase funds of investment by banks that ultimately
increase credit growth. In contrast, credit growth is triggered by excessive
response financial sector more lead to excessive credit growth (Credit Boom).
This condition is based on theory financial accelerator. Financial accelerator
happens because of market imperfection effect such as asymmetric
information as well as institutional.
Interestingly, the VIX is a powerful index of the global financial cycle,
whether for flows or for returns. Rey (2015) emphasizes striking correlations
and patterns, but her study cannot address causality issues. Low value of
the VIX, in particular for long periods of time, are associated with a buildup
of the global financial cycle: more capital inflows and outflows, more credit
creation, more leverage and higher asset price inflation.
2.2. Empirical Studies
In developing countries, empirical studies on the global financial cycle is
still rare. Research on global financial cycles has been conducted based on
regional data such as in Latin America, Europe, North America (MirandaAgrippino and Rey, 2015), Emerging Asia countries such as China, Indonesia,
Malaysia, Singapore and Thailand (Banerjee et al, 2016) and (Rey, 2015). Rey
(2015) argues that there is a global financial cycle that affects capital flows,
asset prices, and credit growth. This cycle moves along with the VIX index,
as a measure of uncertainty and risk aversion. The asset market with more
incoming credit streams will be more sensitive to the global financial cycle.
The results of his research indicate one of the determinants of the global
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financial cycle is the monetary policy in developed countries, and ultimately
affect the global bank debt, capital flows and credit growth.
Banerjee et al. (2016) stated that the response of asset prices and interest
rates in EMEs to monetary contraction in central countries is greater than the
direct response of variables in the own country. These results are reinforced
by (Chudik & Fratzscher, 2011) that EMEs are more vulnerable to global risks
than shocks to US liquidity. An increase in the VIX index leads to a decrease
in the returns on equity and short-term interest rates, particularly in Latin
American countries that are more sensitive to global risks than in Asia. As
developed countries, Europe are more sensitive to US global financial risks
during the crisis.
Several studies have discussed how global financial shock can affect
financial condition in Emerging Market Economies. It can be transmitted
through several channels such as trade channel and credit channel. In his
research, Didier et al. (2015) stated that last decade global export recorded
strong growth to developing countries. In addition, they have diversified
production and export. Although developing countries are increasingly open
to trade, it does not mean that the country is far from global financial turmoil.
Similar arguments can also be transmitted through credit channels, capital
flows driven by unconventional monetary policy affect capital flows to
developing countries, especially for credit growth (Kenç, Erdem and Ünalmı,
2016). The argument supported by Rey (2015) that the sharp increase in credit
flows are relative to foreign direct investment and portfolio flows.
The current study was conducted by Tong (2017) using Panel Vector
Auto-regression model (PVAR) and the US federal fund rate as a proxy for
the global financial cycle. The impact of US monetary policy is transmitted
through capital flows. The Fed’s policy rate caused an increase in the VIX
index and declined in bank risk. Thus, there is a negative correlation between
US monetary policy and the default risk of global banks. These results are
consistent with Rey (2015) and Bruno and Shin (2015) who found a negative
relationship between the global financial cycle and credit growth. In addition,
Brana & Prat (2016) found empirical evidence of the impact of global liquidity
excess on equity prices by using threshold panel models for 17 developing
countries. The excess global liquidity reflects the global financial cycle and
the VIX index is used as a measure of global investor sentiment. The result
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shows that excess global liquidity has a positive impact on asset prices. When
investor risk-averse behavior suddenly increases, for example when global
financial risks increase, there will be an increase in asset prices.
Using the Panel Vector Auto-regression model (PVAR), Brana,
Djigbenou and Prat (2012) found that excess global liquidity (as global
financial cycle) led to an increase in output and housing prices in developing
countries. However, it does not have a significant effect on asset prices and
commodity prices. The findings are supported by Falianty (2016) that there is
a weak correlation between capital flows and property prices for developing
countries, namely Indonesia. Weak correlation of capital flows with property
prices because the property market in Indonesia is highly dependent on
credit as a source of financing.
Meanwhile, global financial factors can also be linked to US monetary
policy conditions through risk-taking. Brana & Prat (2016) studied the
importance of global risk aversion in transmitting global financial fluctuations
in the financial markets of EMEs. Excess liquidity as a result of loose monetary
policy will affect the return on equity depending on risk aversion behavior of
foreign investors. US monetary policy is considered a global factor that can
affect domestic and foreign financial markets through risk-taking behavior.
Thus, this study needs to analyze the impact of the global financial cycle on
the financial market through both global factors namely the global financial
cycle and the US monetary policy.

3. METHODOLOGY
The method used to determine patterns and financial cycle in each country
in ASEAN-4 is frequency-based filter analysis with Hodrick-Prescott filter
method. This analysis follows (Drehmann et al., 2012) on analyzing the
financial cycle. This method considers the possibility of changes in frequency
and amplitude of the cycle during the observed period. The advantage of
the frequency-based filter method is to produce a common cycle graphic, so
it can be analyzed to the amplitude of financial cycle. In accordance with
the objective of this research that is to determine the pattern and duration of
financial cycle during the observation period, frequency-based filter method
is the appropriate method of analysis to be used. Data used include data of
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4 ASEAN member countries, namely Indonesia, Malaysia, Singapore and
Thailand, with the period ranging from 1990 to 20164. Data used as constituent
candidates for the financial cycle include the variables that illustrate (i)
financiang limitations, namely credit, and (ii) asset prices that reflect risk
perceptions, namely Stock Price Index and Residential property price Index.
The period of data is in the quarterly period. In addition, this research will
observe several phases of the financial cycle. Peak phase of the growth cycle
shows the point with the highest deviation and increasing/positive trend
series. While through phase shows the peak of declining cycle where the
point with the lowest/distant deviation from negative/decreased trend.
Estimation method to be used is PVAR as has been conducted by Brana,
Djigbenou, and Prat (2012) and Assenmacher-Wesche & Gerlach (2008)5. The
PVAR estimation method used in this research allows the author to reveal
heterogeneity of inter-state responses to global financial shock, in contrast to
the panel method commonly used in the research of global financial spillover
effects on EMEs countries. This estimator does not necessarily assume that
the economic structure in countries is the same (Assenmacher and Gerlach,
2008). This study employs PVAR user-based package developed by Abrigo,
M.R. M., Love (2015) which uses GMM estimation to estimate Panel VAR.The
empirical model in general is:
(1)

Where yi,t is a vector (1×k) of the dependent variable; xit is a vector (1×l)
of exogenous variable; uit and eit is a vector (1×k) of the dependent variable of
specific fixed-effects and error term. yi,t is stock price index, property price
index, global financial cycle, and the Fed Fund Rate (FFR). The variables that
can affect credit growth, stock prices and property prices are FFR and VIX
as an indicator of global financial cycle (major control variable according to
research objective)6. The expectation of shock on global financial cycle will

4
5
6

These 106 quarterly periods are considered capable of showing two booms periods and two bust periods of the ASEAN-4
financial cycle. The first booms period lasted from the 1990s to 1995, then the second period occurred after 2005.
Panel VAR has the same structure as the VAR model, in the sense that all variables are assumed to be endogenous and
interdependent
All data in this research are in the for of natural logarithm.
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be negatively responded by credit to the country. This research suspects the
shock on global financial cycle will be negatively responded by stock prices
and property prices.
Based on equation (1), an empirical model might be constructed as
follow:

(2)

(3)

(4)
As the researches conducted by Rey (2015); Miranda-Agrippino and Rey
(2014); Filardo et al (2014); Yildirim (2016), this research also uses VIX index7
as a proxy for the global financial cycle. This index is positively correlated
with risk premiums of US stocks (Graham and Harvey 2012) and world’s risky
assets in general (Adrian and Shin 2007; Rey 2013), and is used in empirical
literature as an indicator of global uncertainty (Carriere-Swallow and
Cespedes, 2013). Equation 1 is estimated using GMM fixed effect (as baseline
spesification. PVAR analysis implements Cholesky’s orthogonalization to
apply the transmission and sequence to some domestic financial variables
before a response occurs in later periods. The structure of PVAR variables is
arranged according to the order of Fed Fund Rate (FFR), global financial cycle
(VIX), stock market, credit and property market with exogenous variables of
economic growth (GDP), exchange rate (EX) and foreign reserves.

7

This index is considered as a measure of uncertainty and market risk aversion. This index is calculated by Chicago Board
Option Exchange (CBOE) based on the weighted average of put and call option prices over the S&P 500 index, and a
reflection of the expected volatility of stock prices index in the future (implied/expected volatility).
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4. RESULT AND ANALYSIS
4.1. Trend and Cycle of Financial Cycle
Based on the pattern of credit cycle in Figure 4, it shows that only the cycle
of credit growth in Indonesia has a cycle pattern closest to the trend in the
observed period. Credit growth in Malaysia and Singapore is more fluctuated
than credit growth in Indonesia and Thailand. Malaysia’s credit growth cycle
is more fluctuated than Indonesia. The highest phase of cycle occured in
some periods such as during the 1990s crisis period, the highest phase of
cycle occured in the first quarter of 1991. While in 1994-2000 period, the peak
cycle occurred in the third quarter of 1997. This is in line with the highest
credit growth of 29.9%. The expansion period took place from the first quarter
of 1995 to the third quarter of 1997, followed by a contraction period that
lasted from 1997Q4 to its lowest point in the first quarter of 2001 which was
a through phase in the period. In this phase, credit growth contracted with
credit decline reaching -32.6% due to the absence of new credit disbursement
caused by the economic crisis that hit most of Asian countries, including
Malaysia, Indonesia and Thailand. Furthermore, credit growth cycle was
again in the contraction phase from 2007Q3 to 2008Q2, then it experienced an
expansion period from 2008Q3 to its peak in 2009Q4.
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Figure 4. Credit Cycle in ASEAN-4 Countries. LHS: Trend dan Cycle; RHS: Kredit.
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The highest phase of credit cycle experienced by Indonesia occurred in
1998Q2 during the economic crisis in Asia. In that period, the highest credit
growth rate was recorded at 57.2%, which was considered the impact of
the weakening of rupiah exchange rate. The expansion period in Indonesia
began to occur in mid-1996 until 1998. Then, the expansion phase was quickly
followed by a contraction phase that occurred only in a period of 4 quarters.
However, the contraction period did not show a sharp and real downward
trend. The real economic deterioration factor as systemic risk faced by banks
was considered to be a viable factor. However, it seems that the global
financial crisis in the early 2008 did not significantly affect the credit growth
cycle in Indonesia (see Figure 4). Thus, seeing from the effect of crisis on
credit growth indicates that the effect of disruption in the domestic economy
is much more influential on Indonesia’s financial indicators than external
economic disruption.
Singapore has the most fluctuating credit growth cycle among the three
other ASEAN countries. As a small country that is fully integrated with global
markets in goods, services and finance, Singapore is certainly very sensitive to
external shocks. There are at least three times of cycle period experienced by
the country. The highest peaks during the observed period were three points,
namely 1997Q4, 2003Q4, and 2008Q4. The first expansion period lasted for
14 quarters (1994Q2-1997Q4), followed by the second period from 2000Q4 to
2003Q4, and the last expansion occurred from 2007Q3- 2008Q4. The bust phase
that occurred between 2004 and 2005 is suspected to have an indirect impact of
shock on oil prices and technology. Monetary Authority of Singapore (MAS)
said that the high global oil prices and decline in the electronics industry
sector triggered the demand for Singapore’s electronics exports that declined
sharply. This affects the disbursement of credit to the private sector due to
the decline in corporate and household income. The highest peak in 2008 was
triggered by low interest rates. The fluctuating condition of Singapore’s credit
cycle is due to the high level of interdependence of the Singapore financial
system. 65% of total banking assets are represented by branches of foreign
banks. The dominance of foreign branches creates pressure on Singapore’s
banking liquidity.
In addition to the Asian economic crisis period and the global financial
crisis, it is also identified the contraction period in 1990-1992. This happened
almost simultaneously with the bubble in property prices and asset prices
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that occurred in Japanese economy (The lost decade). This result indicates
that crisis in home-country, sources of funding for Singapore can also affect
Singapore’s financial cycle from expansion to contraction. In addition to
investment from the United States, this country is also dominated by Japanese
investment. Based on the trend and cycle of credit growth, it indicates
that external factors have more significant effect than domestic economic
condition factor. It is seen in the credit growth during the period of global
financial crisis in Singapore which was negative, on the contrary, 97/98 Asian
economic crisis showed positive credit growth.
As with Singapore, Thailand was also affected by the bubble in
property prices and Japanese asset prices seen in the contraction period,
the contraction period also occurred in 1990-1993. Unlike the previous three
countries, the trend and amplitude of Thailand’s credit growth cycle was the
highest. The expansion period lasted for 13 quarters from 1994Q1 to 1997Q4,
then followed by a contraction period of economic crisis from 1998Q2 to
2001Q2. Thailand’s credit growth rate was recorded as the highest (35.7%)
and the lowest (-51.00%). It is not suprising if these two values are the most
extreme among the three other countries observed. This is because Thailand
is the first country to experience economic crisis in Asia before spreading to
other Asian countries.In contrast to credit growth, the stock market of four
ASEAN countries was selected to show a real contraction period at the time
of 2007/2008 global financial crisis.
In addition, for stock prices in Indonesia, there is a sharp difference
before and after the global financial crisis. Seeing from Figure 5, Malaysia’s
stock price cycle has higher effect during the Asian economic crisis, but it
does not apply to Indonesia which actually has a stronger stock price cycle
affected by global financial crisis than domestic finance. It can be seen from
the ownership composition of Indonesian stock market recorded in C-BEST
which is still dominated by foreign investors with ownership percentage
of 64%. Therefore, the Indonesian stock market is very vulnerable to the
negative sentiment coming from global finance.
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Figure 5. Stock Cycle in ASEAN-4 Countries

The property prices cycle in Indonesia, Malaysia and Thailand show
different patterns and amplitudes over time (see Figure 6). These three
countries do not show a clear and sharp repetition pattern as Singapore.
During the observation period, Singapore had two lowest points (through),
which was during the 97/98 Asian economic crisis and the 07/08 global
financial crisis.
Singapore’s property prices peaked in 2008, before it was finally corrected
in 2009. The low interest rates are the main key to the property price boom
(IMF, 2013). In addition, it has to do with an increasingly opened foreign
ownership permit for property in Singapore. Although the rules of foreign
ownership are very strict, but seeing Singapore’s excellent development
prospects, the flow of investment into the country remains enormous. Based
on the research conducted by Savills Singapura, the purchases made by
foreign investors reached 20% of total property transactions in Singapore in
2009. From these data, it is clear that foreigners have a substantial contribution
to property development in Singapore.
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Figure 6. Property Price Cycle in ASEAN-4 Countries

Duration of credit cycle expansion is longer than contraction trend. In
pre Asian economic crisis, the expansion duration occurred in Indonesia is
longer than the other three countries (34Q). This is suspected that there is an
effect of deregulation finance policy package, especially related to banking.
One of such policy package is the CAR and credit easing which came into
force on May, 1993. The financial crisis experienced by Japan in the 1990s
allegedly had an effect on credit decline in ASEAN-4, except Indonesia.
Malaysia, Singapore and Thailand experienced their respective lowest credit
points in Q2:1994, Q2:1994, Q1:1994. Unlike the three countries, Indonesia
did not show the impact of the bubble of asset prices in Japan on credit.
At the time of the 2008/09 global financial crisis, the credit cycle of
Indonesia and Thailand did not show a clear downward trend. The global
financial crisis did not really affect the countries’ credit distribution. This
indicates that the movement of credit cycle of both countries is driven more
by domestic factors such as expectations of slowing economic growth,
domestic interest rates and price stability than global factors. Unlike the two
countries, Singapore showed a very sharp decline trend. Singapore’s credit
cycle was highly fluctuating during the observed period. Singapore and
Thailand showed a sharp contraction signal during the global financial crisis.
The contraction period lasted for 15 to 21 quarters during the crisis period.
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After the 97/98 economic crisis, credit cycle in Indonesia and Thailand
was increasingly sloping and the duration and amplitude of the cycle was
much shorter than pre crisis. Different things happened in Singapore showing
the amplitude at the time of global financial crisis which was higher than at the
time of the 97/98 economic crisis. The high Singapore’s financial integration
and global finance is assumed to be the trigger factor of credit decline. While
the trend and amplitude of Malaysia’s credit cycle showed the existence of
external effect even after post-Asian economic crisis, the credit cycle was
more sloping than before. But this implies that the close relationship between
Malaysia and the global, especially the United States causes Malaysia to be
affected by the crisis that occurred in that period.
Based on Im, Pesaran and Shin W-stat and ADF - Fisher Chi-square, the
test result states that all data are stationary. This research will estimate data
with Panel VAR model (PVAR) by adjusting multivariate panel regression
of each dependent variable with lag on the variable itself, lag on all other
dependent variables, and exogenous variable. Based on three criteria of
model selection by Andrews and Lu (2001) and the overall determination
coefficient, panel VAR model with lag 3 is selected8. Figure 7 shows that
PVAR has met the condition of stability.
Table 1. Panel Unit Root Test
Variable

Im, Pesaran and
Shin W-stat

Prob.

ADF - Fisher
Chi-square

Prob.

Credit

-8.9552

0.0000

83.9225

0.0000

Credit/GDP ratio

-0.7406

0.2295

22.5224

0.0040

Stock Price

-1.3666

0.0859

14.2073

0.0765

Property price

-3.9048

0.0000

31.8810

0.0000

VIX

-5.4903

0.0000

46.4521

0.0000

FFR

-6.3778

0.0000

52.8617

0.0000

GDP

-6.2771

0.0000

56.3022

0.0000

-12.7081

0.0000

145.2360

0.0000

-1.6786

0.0466

16.5373

0.0353

Exchange rate
Balance of payment
*stasioner at level 1%, 5%, 10%.

8

This lag is selected based on MBIC, MAIC and MQIC criteria.Based on the selection criteria, the research adjusts the VAR
model as above by using the GMM estimation implemented by PVAR.
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Figure 7. Stability PVAR

The result of impulse response mapping in Figure 8. shows the
response of contemporaneous changes. The result shows that changes in
the global financial cycle are closely related to changes in US interest rate.
US interest rates can be a trigger foor VIX changes. In the 1st quarter, VIX
index contemporaneously responded to the US’s increasing interest rate
policy (right side). The Fed’s policy of increasing interest rate encourages an
increase in VIX after the 7th quarter. However, in the 15th quarter onwards,
the response is approaching zero indicating the VIX variable response due
to the smaller FFR shock because there is an interaction with other variables
over time. Figure 6 on the left shows an increase in VIX leading to a decline
in the Fed’s interest rate after the 5th quarter. Then, the FFR response due
to shock on VIX is getting smaller and lead to convergent. Loose monetary
policy lowers risk aversioon and high VIX period is followed by loose
monetary policy. These result suggests that an increase in VIX follows the
tight monetary policy of the US central bank and loose monetary policy that
occurs after VIX increases.
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Figure 9. below explains the credit growth response, stock prices and
property prices against changes in US interest rates policy (as a trigger for
changes in the global financial cycle). At the beginning of the period, the
credit response is negative but close to zero indicating that spreading on
the transmission path does not occur, but it contemporaneously has positive
response to 5th quarter. In the 6th quarter to 10th quarter, the credit response
due to shock on VIX is negative. Furthermore, from quarter 10 onwards, the
credit response on VIX shock is persistent (persisting at some level) indicating
that the credit response persists. This indicates that the effect of the increasing
global financial cycle is smaller in the next period. This result is consistent
with the expected result that shocks in the global financial cycle will reduce
credit continously. To anticipate credit decline, banks are expected to conduct
forward looking reserves when the risk starts to occur (Dynamic provisions).
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Figure 9. Response Financial Cycle in ASEAN-4 to Global Financial Cycle Shock

Similar to credit, property prices also respond to contemporaneous
changes in the global financial cycle at the beginning of the period. However,
this property price growth response is positive and close to zero indicating
that propagation on the transmission path does not occur in the first quarter.
Property prices responded negatively to the shock of the global financial
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cycle (VIX) in the third quarter and beyond. The effect of the global financial
cycle is approaching zero but the property price response due to shock of VIX
persists even though there is a dynamic interaction between other variables
over time. Thus, to anticipate the negative shock from external, financial
authorities should require additional capital reserves in the property sector.
In contrast to credit and property prices, stock prices contemporaneously
provide a negative response to the shock on the global financial cycle. As
shown in the figure, the stock price index is very sensitive to changes in
the global financial cycle. In the first quarter up to the fifth quarter, there
is a negative growth in stock prices due to shock on VIX. Furthermore, in
the quarter 6 onwards, the response to stock price growth is increasingly
convergent toward zero, meaning that the response is smaller because there
is interaction with other variables over time. Stock prices respond faster to
changes in the global financial cycle because the stock is an investment that
had already considered the forward looking information. Thus, stock price
movement is faster than credit and property price.
Figure 10. shows when t=1, there is a contemporaneous but indirect
response on credit, property prices and stock prices due to a shock on the
Fed’s interest rate. In the first quarter, ASEAN-4 domestic credit responded
negatively and contemporaneously to an increase in US interest rate.
Persistent credit response after the fifth quarter shows that the credit response
to the Fed’s interest rate shock persists over time. Increased global interest
rates are commonly not responded immediately by domestic interest rate. It
firstly considers the perceptions of US return relative to other countries. The
response occurs to investors who expect profit through interest rate margin
income.
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Figure 10. Response Financial Cycle in ASEAN-4 to Shock of the Fed Fund Rate.

The negative property price growth response due to shock on the Fed’s
interest rate occurs contemporaneouslythrough the established transition.
After the 5th quarter, the property price growth response due to FFR shocks
is close to zero and is getting smaller over time. However, the property price
response due to FFR shocks persists despite the interaction between other
variables over time. Thus, to anticipate the negative shock from the external,
financial authorities should require additional capital reserves in the property
sector. Similar to credit and property prices, the negative stock price growth
response due to shocks on the Fed’s interest rate occurs contemporaneously
through the established transition. This negative stock price growth response
is likely to persist at the level of 0.05 to the 9th quarter. However,in the 10th
quarter, the negative response again increased until the 15th quarter. Then,
the negative stock price growth response due to the shock on the Fed’s interest
rate is getting smaller because there is an interaction between variables over
time.
Overall, the domestic financial vulnerability to global factors is
consistent with the high level of foreign participation in the ASEAN-4
economy, with foreign portfolio capital inflows becoming the key to its
spillover transmission path. From the results that have been described above,
it indicates that the credit and property price responses to changes in US
interest rate policy occur contemporaneously. In contrast, the response to the
global financial cycle does not happen contemporaneously. However, interest
rate policy and domestic liquidity condition are also important in affecting
the credit cycle. In response to the shock of US policy on interest rates, stock
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prices also responded contemporaneously like responding to the shock of the
global financial cycle. The existence of a global financial cycle is triggered by
changes in US monetary policy and global risk aversion that may encourage
the domestic financial condition of ASEAN-4 countries.
Table 2 shows the result of the calculation of forecast error variance
decomposition (FEVD) for 20 quarters (5 years). Morana (2014) analyzed
FEVD in the short term (<2 years), middle term (3-5 years) and long term
(>5 years). FEVD shows a shock contribution to the Fed’s interest rate in
explaining stock prices, property prices and credits. The result shows that
the Fed’s interest rate shock contribution in stock price and credit is limited
in the short term, but it increases over time. In the medium term, FFR’s role
in explaining the stock price variable reaches 23%. Similarly with credit,
FFR’s role is from 11% to 21%. The role of shocks on the Fed’s interest rate
in explaining stock price and credit variable increases over time. While the
FFR’s role in explaining property price continues to decline both in the short
term and long term.
Table 2. Variance Decomposition of the Fed Fund Rate Shock
Impulse variable: FFR

PP

PS

0

0

0

0

1

0.1145068

0.0004335

0.0101196

2

0.0349894

0.078448

0.0050157

3

0.0312541

0.0958159

0.0039649
0.0092685
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Kredit

4

0.044626

0.1103606

5

0.0555181

0.106121

0.0219767

6

0.0624787

0.1029382

0.0427893

7

0.0629804

0.0997904

0.0701691

8

0.0590608

0.0999303

0.0960662

9

0.0542358

0.10415

0.1164421

10

0.0504231

0.1129227

0.1304375

11

0.0477222

0.1259073

0.1399128

12

0.0455707

0.1423237

0.1304375
0.1532992

13

0.0435812

0.0435812

14

0.0417682

0.179248

0.1600945

15

0.0403118

0.1961524

0.1677756

16

0.0393049

0.2103549

0.1763218

17

0.0386958

0.2214978

0.1854158

18

0.0383554

0.2297256

0.194577

19

0.0381573

0.2354094

0.2033093

20

0.0380186

0.2389673

0.2112351
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Table 3. shows the result of calculation of forecast error variance
decomposition (FEVD) of shock contribution to the global financial cycle
(VIX) in explaining stock prices, property prices and credit. The result
indicates that the contribution of the global financial cycle in property prices
is very limited in both the short and medium term. VIX contribution is getting
smaller as time passes. In the short term, VIX portion in stock price variable
reaches 29%, while the property price and credit variables reach 6% and
14%, respectively. However, the role of VIX in stock prices in the long term is
getting smaller. In contrast to stock prices and property prices, the role of VIX
in credit variable is greater by 32% over five years.
Table 3. Variance Decomposition of Global Financial Cycle

PP

Response variable and Forecast
PS

0

0

0

0

1

0.000258

0.2049226

0.0000113

2

0.0033976

0.2485457

0.0000113

3

0.004619

0.2622401

0.0388575

Impulse variable: VIX

Kredit

4

0.0123642

0.2813175

0.0370796

5

0.0555181

0.2905344

0.0482168

6

0.0624787

0.2849697

0.0731932

7

0.0629804

0.2736517

0.1067161

8

0.0629804

0.2631969

0.1449336

9

0.0542358

0.2546483

0.1829258

10

0.0504231

0.2471036

0.2156853

11

0.0477222

0.2399355

0.2412572
0.2607047

12

0.0455707

0.2328538

13

0.0435812

0.225792

0.2756914

14

0.0417682

0.2189177

0.2874167

15

0.0403118

0.2125609

0.2966357

16

0.0393049

0.2070445

0.3038386

17

0.0386958

0.202576

0.3093152

18

0.0383554

0.1992199

0.3132401

19

0.0381573

0.1969037

0.3157762

20

0.0380186

0.1954446

0.3171311

5. CONCLUSION
ASEAN-4 financial cycle represented by credit, stock prices and property
prices indicates longer duration of expansion compared to duration of
contraction. The amplitude of the expansion phase is higher than the
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amplitude of contraction phase. In addition, the amplitude of stock prices in
Singapore and Indonesia is higher compared to similar indicators and other
indicators in Thailand and Malaysia. The deepest decline period occurs in
ASEAN-4 during the 97/98 Asian crisis and the global financial crisis. There
is a difference of pattern and duration of stock price and credit indicating that
there is no relationship between them. It is assumed that there is an effect of
the ban of financing/credit or the provision of capital for equity trading, so
that there is no trade-off between the two variables.
The global financial crisis does not significantly affect the credit
disbursement in Indonesia and Thailand. This indicates that the movement
of both credit cycles is driven more by domestic factors, such as expectation
of slowing economic growth, domestic interest rates, and price stability
compared to global factors. Different things happen in Singapore that show
the amplitude during of global financial crisis that is higher than during the
97/98 economic crisis. The high integration between Singapore’s finance and
global finance is assumed to be the trigger factor for credit decline.
Indonesia experienced a sharp decline during the global financial crisis.
This can be seen from the composition of Indonesia’s stock ownership which
is still dominated by foreign investors, so that it is still very vulnerable to
negative sentiment emerging from external. Seeing from empirical result using
a proven PVAR approach in stable and stationary condition, the shock on the
global financial cycle is responded negatively by credit and property prices
in the third period and beyond. However, stock price contemporaneously
respond negatively to the increase in the global financial cycle. This is in
accordance with the characteristics of forward looking measure equity
investment that have previously discounted the upcoming information so
that the movement is faster than credit and property prices.
Based on the results of empirical study that have been conducted, there
are some policies that can be focused by policy makers or financial authorities
of ASEAN countries in preventing and avoiding the negativve impact and
the global financial cycle. Monetary policy and financial regulator in various
countries, including ASEAN-4 have developed countercyclical framework.
As a macroprudential policy is designed to mitigate the systemic risks of
financial institutions due to the procyclic global financial cycle. If this is linked
to an investment in an equity instrument to prevent a bubble on the asset
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price, the measure that can be taken by the authority is to set minimum limits
on foreign investment in equity instruments and increase the percentage of
local investors in share ownership.
In addition, the measure of implementing Loan to Value (LTV) on
housing finance is considered appropriate to prevent the bursting of housing
credit. This regulation applies when the economy is relatively not overheating
and property credit growth is much higher than the general credit growth.
In addition, the prudent application of capital participation activities may be
more efficient and more easily implemented. The limitations of this study are
twofold. First, this study is not analyzing the inter-regional relationship in
ASEAN-4. Second, macroprudential policy does not include into the model.
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Building Islamic Banking Resilience Index
In Indonesia
Dimas Bagus Wiranatakusuma, Itmamul Akwan, Ecky Imamul
Muttaqien, Sumandi
Muhammadiyah University of Yogyakarta

ABSTRACT
Islamic banking plays critical roles in providing many essential economic functions
and services to the entire financial system and the overall economy. Thus, a strong
and the resilience of Islamic banking is the foundation and pre-condition for
achieving sustainable economic growth, given that banks are at the centre of the
credit intermediation process between savers and investors. One of the main causes
of past financial crisis was that the banking sector had built up excessive both on-andoff balance sheet levereage. To address such financial crisis, the resilience of Islamic
banking needs to be developed. Therefore, this paper searches the level of resilience of
Islamic banking by building the Islamic Banking Resilience Index (IBRI). The level of
resilience is analyzed through the construction of the composite index. The composite
is compiled on the basis of several single variables index. Its construction follows an
ideal sequence of seven steps: theoretical framework, data selection, normalization,
weighting and aggregation, uncertainty and sensitivity, back to the data, and
visualization of the result. Twelve variables are used to construct the composite index
by using monthly data since January 2010 until December 2016. The composite
index is able to figure out the resilience level of Islamic banking in Indonesia over
periods of observation. At the resilience level, Islamic banking is able to deal with
shocks and stresses, while keep providing financial services. The level of resilience is
capable of preserving the elements of banking sector not failing from both crash and
stagnation phase. Therefore, construction of IBRI is important as surveillance tools
and underlying reason for further policy response and implementation. The composite
index, represented by IBRI, is able to show the level of resilience of Islamic banking in
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Indonesia. The paper finally suggests that the resilience of Islamic banking requires
a solid capital and liquidity management in order to provide a stronger ability in
absorbing shocks and promoting financial services.
Keywords: Islamic Banking, Resilience, Composite Index, Indonesia
JEL: E44, F15, G01
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1. INTRODUCTION
The banks are a critical part of financial system stability and play a vital role
in the overall economy. Krishnamurti and Lee (2014) suggest that, given such
an important role, developing economies need to be seriously concerned with
the resilience of the banking system. It is because their financial structure is,
typically, a bank-based economy. Furthermore, Crossen et al. (2014) state that
banking systems are also exposed to risks and shocks. Moreover, as evidenced
by several prior banking crises, risks or shocks that hit one bank may spread
to other banks. For example, if a bank is considered “too interconnected to
fail”, eventually it can jeopardize the stability of entire banking system and
even the financial system.
Going back to financial crisis events, the main reason for both recent
severe financial crises, that is, the 1998 AFC and the 2008 GFC, was that the
banking sectors1 of many countries built up excessive on2-and-off balance3
sheet exposure. This balance sheet overexposure was accompanied by
a gradual erosion of both the level and quality of the capital adequacy
requirement, as well as holding insufficient capital buffers for liquidity
purposes. Therefore, maintaining the resilience of the banking system would
reduce the likelihood of a crisis occurring, and automatically preserving the
financial system stability.
The resilience of the banking sector can be defined as the capacity of
the banking sector to adapt in response to both short-term shocks and longterm economic conditions while continuing to fulfil its functions in serving
the real economy. The real economy comprises of nonfinancial companies,
households, non-profit organizations, the public sector and non-bank
financial institutions. Basically, the ultimate purpose of the banking sector is
to serve these sectors and get benefits from the financial intermediary process.

1

2
3

It is a part of the economy devoted to the holding of financial assets, and investing those financial assets as leverage to
create more wealth and income. These activities are stipulated under government regulations to create a sound and
stable banking system. A financial asset is a tangible liquid asset that derives its value from a contractual claim. Investing
is the activity of committing financial resources or capital to an endeavor, such as a business, project or real estate, with
the expectation of generating an additional income or profit.
On balance sheet exposures include assets and liabilities that appear on a bank’s balance sheet, such as highly liquid
assets and derivatives.
“Off balance sheet” in the banking sector refers to assets or liabilities that do not appear on a bank’s balance sheet, but, in
fact, these assets and liabilities are owned by the bank. For example, initial loans are recorded on a bank’s balance sheets,
but when these loans are securitized through complex trading activities, that securitized debt will be kept off the bank’s
balance sheet.
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Transactions that take place purely between the financial sector and deficit
agents should, theoretically and eventually, render some benefits to the real
economy. Therefore, the precondition of resilience requires the combination
of two essential elements, not only that the banking sector can absorb and
adapt to various levels of external shocks, but also maintain its purpose to
serve the real economy.
Islamic banking4 is a component of the financial institutions and global
financial system. Even though its size is small compared to conventional
banking systems5, vulnerability6 can also exist within it. This is because its
operations can be exposed to various financial risks following the credit cycle
(Berger and Udell, 2004). For example, the global financial crises slightly
increased its non-performing financing (NPF) ratio since Islamic banking has
limited capacity to extend financing, given its limited ability to lend in cash.
Furthermore, Hasan and Dridi (2010) argue that a higher NPF reflects the
limited exposure of the risk-free government sector and has a relatively higher
exposure in the consumer sector. Consequently, the credit cycle behaves
procyclically due to the role of excessive financing and losing the quality of
financing. The boom-bust mechanism or procyclical behaviour emerges to
reflect the credit cycle fluctuation, which is viewed to be a consequence of
business cycle and financial cycle fluctuations.
In Indonesia, Islamic banking operates side by side with conventional
banking, and enjoys a steady and consistent contribution for boosting economic
growth. The development of Islamic banking in Indonesia shows strong growth
in terms of assets, deposited funds and financing, roughly 11.73%, 13.14%,
and 9.73%, respectively, in 2014 (Financial Services Authority [Otoritas Jasa
Keuangan] [OJK], 2014). Moreover, in the midst of global financial uncertainty
and domestic economic turbulence, Islamic banking in Indonesia was able
to maintain a strong capital adequacy ratio (CAR) and sound financing-todeposit ratio (FDR) for around 14.1% and 96.5%, respectively, in 2015 (OJK,
2015). Therefore, Islamic banking continues to provide economic functions to
the real sector, and is capable of withstanding external adverse shocks.
4
5
6

These are banks that run their business operations based on Shariah principles. The principles are Islamic legal principles
for banking activities based on legal decisions issued by a mandated religious authority.
Business entities that operate their business conventionally with the main business activities are (1) collecting funds from
the society in the form of deposits (demand, time and savings) and (2) extending credit (lending).
Christensen et al. (2015) define a vulnerability as a pre-existing condition that can amplify and propagate shocks
throughout the fincial system.
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In addition, Islamic banking contributes positively to the resilience of
the global economy. Imam and Kpodar (2010), Eickmeier et al. (2013), and
Giudici and Hashem (2015) argue that Islamic banking contributes positively
to economic growth and dampens systemic risk in the midst of financial
distress. The external shocks that Islamic banking is exposed to can be
controlled (there is a strong level of resilience), given that Islamic banking
is believed to have less idiosyncratic vulnerability. The lower vulnerability
is caused by less dependence on leverage, it is risk-sharing based, there is
relatively balanced liquidity and it is closely related to the real economy.
Čihák and Hesse (2008) compare the performance of Islamic banking and
conventional banking during the recent GFC, and find that Islamic banking,
on average, showed stronger resilience during the GFC. Čihák and Hesse
(2008), Hasan and Dridi (2010) further confirm its strong resilience by
observing several facts: it has a lesser degree of exposure to any one sector or
borrower, smaller investment portfolios, a higher capital-to-asset ratio, lower
leverage and adherence to Shariah principles.
However, during the financial crisis, Islamic banking also showed
abnormal behaviour or a higher vulnerability, which was caused by either
banks’ balance sheet deterioration or an inability to absorb adverse external
shocks. Balance sheet deterioration will probably trigger systemic risk when
the transmission channels of external shocks become unpredictable and
widen into the entire financial system. Gunadi et al. (2014) identify several
channels leading to systemic risk: balance sheets, financial markets, the real
sector, infrastructure, and market confidence. Likewise, Islamic banking, as
a financial intermediary, has interlinked relationships through markets and
counterparties, which may decrease the occurrence of systemic risk. As a
consequence, financial deterioration from various sectors can then easily spill
over through those channels and interactions, causing a larger probability of
systemic risk in the financial system. As systemic risk becomes problematic,
the impacts can be heightened due to the risk-averse behaviour of economic
agents and the financial institutions squeezing liquidity (Huang et al., 2012).
According to above explanation, this study reveals a point of significance
regarding study of the resilience of Islamic banking by referring to exogeneous
shocks. Exogeneous shocks can propagate and amplify the vulnerability of
Islamic banking in the financial system. These shocks are transmitted into the
financial system and gradually diminish the resilience of Islamic banking,
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given that banking vulnerability exists. In terms of vulnerability issue,
Islamic banking faces two types of vulnerabilities: one is related to individual
weaknesses (embedded vulnerabilities), such as maturity mismatches; and
the other is related to systemic problems or external shocks against which
an individual bank cannot insure itself (cumulative vulnerabilities), such as
credit behavior. Therefore, assessing the vulnerabilities in Islaic banking need
backward-looking variables to measure the risk profiling and systemic risk
evolution in Islamic banking. Thus, composite indices are then generated,
called the Islamic Banking Resilience Index (IBRI), as a proxy to facilitate bank
monitoring tasks, particularly determining the level of resilience. In short,
this study evaluates the level of resilience of Islamic banking in Indonesia.
The study is structured as follows. Chapter two elaborates theoretical
franework and literature review. Chapter three explores the data and
methodology. Chapter four discusses findings and sums up in the chapter
five.

2. THEORETICAL AND LITERATURE REVIEW
The resilience of a banking system, including Islamic banking, incorporates
the system’s ability to withstand external adverse shocks while continuing to
provide economic services. To achive such purposes, this chapter explores
some theories related to the factors affecting the resilience of a banking
system.
2.1. Theoretical Review
2.1.1. Vulnerability Theory
Mechler et al. (2010) view the concept of vulnerability as the likelihood of
experiencing stress due to exogeneous shocks. The degree of vulnerability
depends on the geographical location in the context of climate change,
including the impact. From an economy point of view, the impact will
generate inherent vulnerabilities in the financial system, at which point
adaptation and mitigation policies are then required to minimize the impact,
and to return the system to its normal position or rate.
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2.1.2. Resilience Theory
Resilience theory is defined as a system’s ability to adapt and reorganize itself
as a result of an unanticipated shock. Rose (2009) defines resilience as the
amount of disturbance that a system can absorb without changing its state.
She further clarifies that resilience has three primary properties, including a
reduced probability of failure, which refers to mitigation measures; reduced
consequences from failures; and reduced time to recover. These three
properties basically explain the role of resilience in dealing with inherent and
adaptive capabilities.
2.1.3. Business Cycle Theory
Business-cycle theory is useful for explaining fluctuations in some
macroeconomic variables. According to Mankiw (2002), one of the three key
facts about economic fluctuations is that they are irregular and unpredictable.
Fluctuations in the economy are often called the business cycle. This term
suggests that economic fluctuations correspond to changes in business
conditions. Mankiw (2002) states that real GDP is the variable that is most
commonly used to monitor short-term changes in the economy because it is
the most comprehensive measure of economic activity. When the real GDP
grows rapidly, business is good. During economic expansion, firms find that
customers are plentiful and that profits are growing. On the other hand,
when the real GDP falls during economic recessions, firms have trouble in
that, during such periods of economic contraction, most firms experience
declining sales and dwindling profits.
2.1.4. Complex Adaptive System (CAS) Theory
Laszlo and Krippner (1998) define a system as a complex of interacting
components together with the relationships among them that permit
the identification of a boundary-maintaining entity or process. Ackoff
(1981) suggests that a system is a set of two or more interrelated elements
with three properties: (i) each element has an effect on the functioning of
the whole; (ii) each element is affected by at least one other element in the
system; and (iii) all possible subgroups of elements also have the first two
properties. Therefore, a system is basically defined as a group of interacting
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components that conserves some identifiable set of relations with the sum
of the components plus their relations (within the system itself), as well as
conserving some identifiable set of relations to other entities (including other
systems). In other words, a system is stable or reaching equilibrium if there
are organizing forces or relations present that permit the conservation of not
only the system’s structure, but also its function.
2.2. Literature Review
There is no clear cut conclusion on whether Islamic banking is more resilient
than conventional banking. Some literature, for example, Farooq and Zaheer
(2015), and Abedifar et al. (2013) find that Islamic banking is more resilient due
to being better capitalized, having lower loan loss provisioning, having fewer
NPLs, having less volatile asset returns, having depositor discipline (Aysan
et al., 2015), having a higher intermediation ratio (Beck et al., 2013), having
higher average efficiency (Ferhi and Chkoundali, 2015), being less exposed to
liquidity risk due to being less sensitive to changes in deposits (Zaheer and
Farooq, 2014; Akhtar et al., 2011), and the risks exposed in Islamic banking
not being related to efficiency (Ferhi and Chkoundali, 2015).
The main risks in the banking system, including in Islamic banking,
are credit and liquidity risks. The credit cycle (Allen and Saunders, 2002),
a mismatch of balance sheets (Borio, 2010) and funding constraints (Borio,
2004) are some of triggering factors for risk exposures. These factors could
deteriorate the banking system as a result of an inability to diversify their
portfolios (Stever, 2007) and loan syndication (Nirei et al., 2014). Therefore, to
manage risks in the banking system, credit risk and liquidity risk should be
linked with the rate of growth of a bank’s aggregate balance sheets by which
remains surplus (high liquidity borrowers and short-term debt) (Adrian and
Hyun, 2003; Cecchetti et. al, 2010; Tirole, 2011; Drehmann and Nikolaou,
2013).
2.3. Conceptual Framework
As illustrated in figure 3.24, there are some interactions among various
components in the financial system indicating linkages between the resilience
of Islamic banking and the stability of financial system. However, the linkages
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between them are influenced by a system’s ability to withstand external adverse
shocks through macroeconomic imbalances. The supervisory authorities
then need to establish a mechanism that enables regular assessments on the
effectiveness of their supervisory system by conducting risk identification.
For example, Mohanty and Turner (2010), and the IFSB (2011) conducted
such a risk identification for the cross-sectional risk dimension (institutional
determinants of the soundness of the financial system) and time-series risk
dimension (macroeconomic environment) for the supervisory process.
In terms of the balance-sheet problem, it is mainly driven by credit and
liquidity risk, and deteriorated by procyclical behaviour. Bank Indonesia
(2004) states that Islamic banking prefers sales-based financing to equitybased financing; however, sales-based takes a long-term period of financing,
but Islamic banking is likely to use short-term funds due to cheaper funds.
It creates a problem when a counterparty fails to pay back or suddenly
depositors withdraw their funds.
Moreover, if withdrawals occur in a huge volume, then the credit cycle
moves up (procycle) and could trap Islamic banking into a severe banking
failure. These phenomena may happen frequently in the Islamic banking
system. Thus, to improve or at least maintain its resilience, Islamic banking
needs to have a framework for crisis prevention and mitigation through
several methods, such as signal, logit and stress tests.
Realizing that risks will frequently emerge in banking operations, risk
prevention and mitigation policies are needed that maximize the synergies
between the micro and macroprudential aspects (Osiński et al., 2013).
The AFC and GFC have renewed policymakers’ awareness of the need to
make a serious effort to search for a more-effective framework for monitoring
the financial sector’s vulnerability and fragility. Gadanecz and Jayaram (2009)
present the attempts to contribute by using various indicators and the creation
of composite indices. Furthermore, Crossen et al. (2014) argue that composite
indices can aggregate the attributes of each of the two primary aspects of
resilience, financial stability and the provision of economic functions, into a
single metric measurement. Thus, developing a resilience index is necessary
to monitor the financial stability and summarize the economic functions of
the banks. Overall, figure 3.28 provides a comprehensive empirical survey
on maintaining the stability of a financial system as well as the resilience of
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banking system, with the following aims: (i) improving its ability to absorb
shocks without relying on government support, and (ii) maintaining its
ability to perform its essential economic functions, thereby continuing to
contribute to the economy’s productivity and growth.
MACROECONOMIC IMBALANCES

FINANCIAL SYSTEM INSTABILITY

ADVERSE EXTERNAL SHOCKS

ISLAMIC BANKING PRONE TO CRISES

Individual
Surveillance

RISK IDENTIFICATION

Risk Dimension

Cross Sectional

Balance Sheet

Credit Risk

Timing

Method

System Surveillance

Signal Approach

Source

Time Series

Procyclicality

Liquidity Risk

Probability

Logit Regression

Systemic Risk

Impact

Stress Testing

RISK PREVENTION AND MITIGATION

MICROPRUDENTIAL

MACROPRUDENTIAL
RISK CONTROL

CAPITAL BASE REQUIREMENT

INCREASE RESILIENCE

RISK MONITORING

DEVELOPING RESILIENCE INDEX
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3. DATA AND METHODOLOGY
This chapter presents an ideal sequence of seven steps, from the development
of a theoretical framework to the presentation and dissemination of an Islamic
Banking Resilience Index (IBRI) as a composite indicator.
3.1. Theoretical Framework
Prior to developing an IBRI as a composite index, variable, individual
indicator, dimension objectives and composite indicator are defined.
ULTIMATE OBJECTIVE
LEVEL OF RESILIENCE

COMPOSITE INDEX
LEVERAGE

PRESSURE DIMENSION
OBJECTIVE:
ASSET PRICE INFLATION

INTERMEDIATION DIMENSION
OBJECTIVE:
WHOLESALE FUNDING

EFFICIENCY DIMENSION
OBJECTIVE:
COMPETITIVENESS

INDIVIDUAL INDEX

INDIVIDUAL INDEX

INDIVIDUAL INDEX

VARIABLE
1. _LIQUID ASSETS OVER
TOTAL ASSETS
2. NON-PERFORMING
FINANCING
3. RETURN ON ASSETS
4. CAPITAL-TO-ADEQUACY
RATIO

VARIABLE
1. SPREAD MARGIN RATE
OF FINANCING AND
DEPOSIT
2. GAPIN FINANCINGDEPOSIT RATIO
3. GAP IN FINANCING
OVER GDP TOWARD
ITS LONG-TERM TREND
4. CREDIT OVER GDP

VARIABLE
1. NET PROFIT MARGIN
2. OPERATING EXPENSE RATIO
3. COST-TO-INCOME RATIO
4. OVERHEAD COST
OVER OPERATING
REVENUE

3.2. Data Selection
The selection of basic data should maximize the overall quality of the final
IBRI as a composite indicator. As shown on figure 3.1, the IBRI is constructed
from twelve variables, which represents three dimensions, including
pressure, intermediation, and efficiency. In terms of the data, all variables are
retrieved from Islamic Banking Statistics, Bank Indonesia, from January 2012
to December 2016 on monthly basis as the period of observation.
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Table 3.1. The Underlying Reasons for Selecting the Year of Observation
No

Item

Rationale

Output

1

Period of Leveraging

Addresses Financial Cycle

Lowest Standard Deviation (Base Year)

2

Financial Services Authority Act
Year 2011

Macroprudential Policy

Minimized Systemic Risk

Islamic Banking Act 2008

Microprudential Policy

Stronger Resilience

3

Overall, the year 2012 is a period of a new normal for measuring the level of resilience of Islamic banking in Indonesia

3.3. Normalization
A composite index is a way of summarizing complex phenomena; however,
most of the time the individual variables forming the composites have different
measurement units. Therefore, it is necessary to bring these variables into the
same unit of measure to avoid figuratively trying to add up pears and apples.
and
For each individual variable , the average individual variable
are calculated. The normalization formula is as
the standard deviation
follows:

			

...............................................................................(3.1)

3.4. Weighting and Aggregation
Central to the construction of a composite index is the need to combine
different dimensions measured on different scales in a meaningful way. This
implies a decision will be made on which weighting model will be used and
which procedure will be applied to aggregate the information. Weighting
implies a subjective evaluation, which is particularly delicate in the case of
complex, interrelated and multidimensional phenomena. This study adopts
unequal weighting – all normalized variables are not given the same weight.
3.5. Visualization of Islamic Banking Resilience Index (IBRI)
The IBRI must be able to communicate a story to decision-makers and other
end users quickly and accurately. As mentioned in the initial section, the
overall steps for construction of a composite index are used to develop the
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IBRI for Indonesia. The IBRI serves three distinct purposes: (i) providing a
clear understanding and definition of the multi-dimensional phenomenon
to be measured, including the variables within the pressure, intermediation
and efficiency dimensions; (ii) providing a nested structure for the various
dimensions of the phenomenon, based on diversity and interconnectivity,
and asset and liability composition; and (iii) identifying the selection criteria
for the underlying dimensions, including discovering the optimal level that
will allow Islamic banking to continue to provide its economic functions,
while having the ability to absorb external.

4. RESULT AND DISCUSSION
During both the AFC and GFC, the capital requirement in the banking sector
was eroded due to its excessive on- and off-balance-sheet leverage. The buildup of leverage in the banking sector amplified the downward pressure on
asset prices, exacerbating the positive feedback loop between financial losses,
declining bank capital and the contraction of the credit supply.
Basically, resilience is measured by the leverage ratio, which affects the
resilience of Islamic banking. The resilience, proxied by the leverage ratio,
depends on the dynamic changes in the capital and liquidity aspects. Their
dynamics are basically determined by banks’ diversity and competitiveness,
assets, and liabilities’ composition.
4.1. Developing a Theoretical Framework
The resilience of the banking sector is often linked to financial cycles. Typically,
a simultaneous boom in asset prices and lending, followed by a sharp decline,
can be observed prior to a crisis. Historical evidence tends to confirm that
there is a close link between asset-price cycles and banking-sector problems.
Rising prices for assets during boom markets could have a twofold effect on
lending, namely leveraging and deleveraging. During the leveraging phase,
rising asset prices tend to stimulate economic activity, triggering the need for
increasing private-sector financing. In addition, higher prices raise the value
of collateral, thereby reducing the cost of borrowing. As a result, lending will
be stimulated, which causes a further rise in asset prices. Moreover, banks
tend to underestimate credit risks when prices are rising and the economic
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environment is flourishing. In the midst of fierce competition, credit-risk
premiums are squeezed and more risky projects receive financing. However,
during the deleveraging phase, self-enforcing interactions between lending
and asset prices are more pronounced. In this phase, many borrowers cannot
fulfil their debt obligations and therefore are forced to sell their assets, so
prices gradually decline. Collateral value diminishes, credit costs rise and
the supply of financing is limited. These conditions could lead to systemic
banking problems since credit is no longer available or constrained to
financing the purchase of assets; this eventually leads to falling asset prices,
reduced collateral value and defaulting borrowers reinforcing each other,
forcing banks to realize more losses.
Table 4.1. The Summary of the Contributions of the Dimensions and Variables
to the Resilience of Islamic Banking
Characteristic of Variables
No

Crash
(Too Excessive –
Shock Transmitter)

1

Higher NPF

Stagnation
(Too Prudent – Shock
Absorber)

Resilience (Optimal – Shock Absorber
and Prudent Banking Services)

Pressure Dimension
Lower NPF

Lower NPF < Balance < Higher NPF

2

Lower CAR

Higher CAR

Lower CAR < Balance < Higher CAR

3

Lower ROA

Higher ROA

Lower ROA < Balance < Higher ROA

4

Lower Liquid Assets

Higher Liquid Assets

Lower Liquid Assets < Balance < Higher Liquid
Assets

1

Lower DRR

Higher DRR

Lower DRR < Balance < Higher DRR

2

Higher GGDP

Lower GGDP

Lower GGDP < Balance < Higher GGDP

3

Higher GFDR

Lower GFDR

Lower GFDR < Balance < Higher GFDR

4

Higher FGDP

Lower FGDP

Lower FGDP < Balance < Higher FGDP

1

Higher NPM

Lower NPM

Lower NPM < Balance < Higher NPM

2

Higher OER

Lower OER

Lower OER < Balance < Higher OER

Intermediation Dimension

Efficiency Dimension

3

Higher CIR

Lower CIR

Lower CIR < Balance < Higher CIR

4

Higher OHPOR

Lower OHPOR

Lower OHPOR < Balance < Higher OHPOR

4.2. Data Selection
The quality of the basic data can be measured only through estimating the
optimal threshold of the composite index. A composite index is used as it
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aggregates and represents all selected variables in the study. In this regard,
the optimal threshold is based on four criteria: (i) the minimum loss function;
(ii) the lowest QPS, (iii) the lowest GSB and (iv) the optimal signal horizon.
Table 4.2. Estimating the Optimal Thresholds with Some Measurement Criteria

Item

Loss Function

Signalling Horizon

Upper Threshold Evaluations
m = 1.3

m = 1.7

m = 2.0

24 Months

0.283

0.250

0.200

12 Months

0.200

0.208

0.208

6 Months

0.100

0.108

0.117

3 Months

0.050

0.058

0.058

QPS

24, 12, 6 and 3 Months

93.33%

91.67%

91.67%

GSB

24, 12, 6 and 3 Months

100%

99.97%

99.97%

Item

Signalling Horizon

Loss Function

Upper Threshold Evaluations
m = 1.3

m = 1.7

m = 2.0

24 Months

0.283

0.250

0.200

12 Months

0.200

0.208

0.208

6 Months

0.100

0.108

0.117

3 Months

0.050

0.058

0.058

QPS

24, 12, 6 and 3 Months

93.33%

91.67%

91.67%

GSB

24, 12, 6 and 3 Months

100%

99.97%

99.97%

Note: Both QPS and GSB are in fact in the form of values between 0 and 2. However, for easier understanding, the study converts these values
into percentages, where a value closer to 100% indicates the real value is closer to 0, and a value closer to 0% is closer to a real value of 2.

Note: Both QPS and GSB are in fact in the form of values between 0 and
2. However, for easier understanding, the study converts these values into
percentages, where a value closer to 100% indicates the real value is closer to
0, and a value closer to 0% is closer to a real value of 2.
As revealed in table 4.2, the optimal threshold is determined by using
a multiplier (m) equal to 1.3, applicable to both upper and lower thresholds.
These thresholds are selected by considering (i) various signalling horizons,
(ii) the lowest loss function, (iii) the highest percentage of QPS or the lowest
value of QPS, and (iv) the highest percentage of GSB or lowest value of GSB.
The thresholds determined imply that it is suggested that all variables use the
3-month signal horizon, and the thresholds are obtained by using a multiplier
(m) equal to 1.3.
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4.3. Normalization
The standardization method is the most commonly used because it converts
all variables to a common scale with an average of 0 and standard deviation
of 1. The average of 0 means that the standardization avoids introducing
aggregation distortions stemming from differences in the variables’ means.
Table 4.3. The Standardization Method for Indexing Variables
Standardization Method with Base Year 2011 for Indexation (I)
Aggregated Index

Dimensional Index

Individual Indices

Pressure Index

INPF, IROA, ICAR and ILA

Composite Index
(IBRI)

Intermediation Index

IDRR, IGFDR, IFGDP and IGGDP

Efficiency Index

INPM, ICIR, IOER and IOHPOR

Table 4.3 shows that each individual variable is transformed into an
individual index according to its dimension using the standardization
method. The year 2011 is used as the reference year or base year, which can
then be used to measure the level of deviation and extreme values of overall
variables’ index. Thus, the output of the standardized variables is used to
aggregate and construct the dimensional index and the composite index.
4.4. Weighting and Aggregation
This study adopts linear aggregation, since all variables have the same
measurement unit and further ambiguities related to the scale effects have
been neutralized. Furthermore, linear aggregation implies full and constant
compensability – poor performance in some variables can be compensated
for by the sufficiently high values for other variables. Therefore, in linear
aggregation, there is no conflict effect among the variables and it rewards
variables proportionally to their weights. In this study, the linear aggregations
for constructing the IBRI are as follows:
						

....................................(4.1)

Where IBRIt is an aggregated composite index at time t; wp, wi and we
are the weights of the pressure dimension (p), intermediation dimension (i)
and efficiency dimension (e), respectively; and Itp, Iti and Ite are the values
of the dimensional index (pressure, intermediation, and efficiency) at time t.
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Table 4.4. The Indexation and Aggregation Results
Threshold
Level

Average Value

Measurement Unit
2012

2013

2014

2015

2016

1

IBRI

2.19

1.73

1.85

-0.94

-1.75

-0.27–1.27

2

PI (Pressure Index)

2.13

0.26

0.00

0.00

0.00

-0.42–1.39

3

II (Intermediation Index

2.02

-3.94

-1.64

0.55

-0.95

1.85–2.41

4

EI (Efficiency Index)

2.23

-5.09

-1.46

1.96

-1.26

-0.64–1.16

5

INPF

3.70

5.93

1.59

-7.41

-0.52

-1.3–1.3

6

IROA

4.41

1.50

3.84

-7.94

-1.18

-1.3–1.3

7

ICAR

2.19

1.73

1.85

-0.94

-1.75

-1.3–1.3

8

ILA

2.13

0.26

0.00

0.00

0.00

-1.3–1.3

9

IDRR

2.02

-3.94

-1.64

0.55

-0.95

-1.3–1.3

10

IGFDR

2.23

-5.09

-1.46

1.96

-1.26

-1.3–1.3

11

IFGDP

3.70

5.93

1.59

-7.41

-0.52

-1.3–1.3

12

IGGDP

4.41

1.50

3.84

-7.94

-1.18

-1.3–1.3

13

INPM

2.19

1.73

1.85

-0.94

-1.75

-1.3–1.3

14

ICIR

2.13

0.26

0.00

0.00

0.00

-1.3–1.3

15

IOER

2.02

-3.94

-1.64

0.55

-0.95

-1.3–1.3

IOHPOR

-1.3–1.3

16

2.23

-5.09

-1.46

1.96

-1.26

Resilience ( Unit)

1

3

3

7

11

5

Fragile ( Unit)

15

13

13

9

5

11

Total ( Unit)

16

16

16

16

16

Average

Note: For resilience, the green colour shows the value is within the resilience threshold

Table 4.4 shows the indexation results stemming from the normalized
variables and the weighting aggregation method. The colours are used to
distinguish between the resilience and fragile conditions. The conditions
are obtained after being compared with their respective levels of threshold.
In general, the number of units showing the resilience values is fewer than
measurement units showing the fragility values. In addition, in terms of
the dimensional contribution towards the resilience of Islamic banking, the
pressure dimension contributes much towards its resilience, but the efficiency
dimension shares the least contribution towards its resilience.
4.5. Visualization of Islamic Banking Resilience Index (IBRI)
Figure 4.17 shows some aspects of the resilience of Islamic banking. The first
aspect is related to the optimum level of resilience, which indicates the range
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in which system sustainability is well preserved. This preservation is due to
the fact that, at an optimal level, the highest level of resilience is achieved,
which is reflected by Islamic banking’s ability to absorb shocks while still
providing economic services.
The second aspect, referred to as the left-hand side, and is where
Islamic banking is prone to a crash. In this range, Islamic banking can act
as a shock transmitter because its operations are characterized by higher
lending, less capital, less liquidity, higher competition and less diversified
lending allocation. These conditions make the banking system unsustainable,
prone to systemic banking problems and ultimately reduces the resilience of
Islamic banking.
The third aspect, referred to as the right-hand side, has the opposite
conditions to the second aspect. This aspect reflects some conditions where
Islamic banking tends to stagnate as it becomes too prudent with respect
to resisting shocks and neglects its economic services. The stagnation is
characterized by lower lending, higher capital and liquidity adequacy, lower
competition, and a highly diversified lending allocation.

Greater Eﬃciency:
highly competitive
and less diversiﬁed

Level of Resilience

Optimum Level for Resilience:
shock absorber and prudent banking services

S
(h ho
ca igh ck T
pi er ra
ta le n
l a n sm
nd din itt
liq g, er
ui les
di s
ty
)

Sustainability

(lo Sho
w
ca er ck A
pit len bs
al di or
ad and ng, h ber
eq liq ig
ua ui he
cy dit r
y

Greater Resilience: less
competitive and highly
diversiﬁed
Diversity and Interconnectivity

Figure 4.1. The Optimum Level for the Resilience of Islamic Banking

As a result of these three aspects, this section focuses on conveying
the role of the IBRI as a composite index for establishing and maintaining
the level of resilience of Islamic banking. The level of resilience reflects the
condition where Islamic banking is able to deal with shocks and stresses,
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while continuing to function well in terms of its financial services (sharing
benefits with its environment).
The level of resilience is established and maintained when the optimal
thresholds are set under certain conditions, which are formulated as follows:
Threshold level of resilience:					

.......(4.2)

Table 4.5. The Threshold Level for the Resilience of the IBRI and Its Components
Conditional Criteria
No

Unit of Measurement

Threshold Level of
Resilience

Threshold Level of
Crash

Threshold Level of
Stagnation

IBRI > 1.268

IBRI < -0.272

Composite Index
1

IBRI

-0.272 < IBRI < 1.268

5. CONCLUSION
The level of resilience, which is shown by the IBRI is important for several
reasons, including the following: (i) it reflects a condition where Islamic
banking is able to deal with shocks, while continuing to share benefits with
its environment; (ii) it provides confidence in the system, as the system can
impede its elements from failing into a crash and stagnation phase; (iii) it
provides a range in which Islamic banking can recover quickly after adverse
shocks (shock counteraction) and withstand shocks (shock absorption); and
(iv) it reflects the ability of Islamic banking to return to its single, multiple or
adapted state following a shock.
From a policymakers’ point of view, the level of resilience is the ability
to manage banking activities, including facilitating the efficient creation and
allocation of financing, promoting the balanced intermediation of financial
capital and risk, and strengthening its level of efficiency. The failure to fulfil
those conditions will create pressure on capital, a liquidity shortage, and
highly concentrated or less diversified banks’ financing.
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ABSTRACT
This paper investigates the effect of ownership structure on bank efficiency in
Indonesia using the stochastic frontier analysis technique with a sample of 29 listed
banks in Indonesia over the period of 2011 to 2015. We first estimate the inefficiency
employing several efficiency proxies. Subsequently, the estimated residual is used
as the dependent variable for the main model in which ownership variables are
incorporated. We find that a higher proportion of state ownership lead to less efficient
banks. Other ownership variables—managerial and institutional ownership (foreign
or domestic)—do not affect efficiency.
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1. INTRODUCTION
In recent decades financial systems around the world have witnessed major
crisis due to banking system failures. Asia was no exception and the 1997
Asian financial crisis had a detrimental impact on South Asian economies
that had registered very high economic growth rates in the previous decade.
Poor bank governance practices in this region Asia affected the vulnerability
of these countries financial and banking systems, making them suffer more
from the crisis.
Indonesia was one of these countries where banking system and the
structure of banks were weak and fragile. The effects of the Asian crisis led
to a major restructuring of the banking system in Indonesia as structured
and strong bank governance mechanisms are more likely lead to better
performance, lower risk taking and higher firm value (Peni & Vähämaa,
2012). One aspect of these changes was developments in bank governance
mechanisms, such as changes in management and ownership structures.
However, the restructuring efforts after the 1997 crisis did not seem to alleviate
the vulnerabilities of the Indonesian banking system as the global financial
crisis of 2008 has hit the banks once more. Rescue action by the Indonesian
government, together with the International Monetary Fund (IMF), involved
privatisation, recapitalisation, and mergers.
The detrimental effects of the financial crisis on the economy as well as the
banking systems call into question whether banks are inefficient. Inefficiency
may cause a bank to become fragile during bad economic times or, even worse,
to fail. Literature implies causality between financial intermediation and
global economic well-being. On the one hand, it is argued that global economic
growth is supported by bank efficiency. Bank efficiency is vital to sustainability
as the threats of financial market competition and banking technological
innovation increase. It is also a pivotal source of bank health and encourages
bank growth while bank insolvencies induce systemic crises that result in
downside of the economy. On the other hand, the level of bank efficiency is the
consequence of change in the financial world as a result of globalisation, crisis,
liberalisation, and deregulation (Taktak & Triki, 2012). The banking industry is
heavily regulated because of its nature of being opaque and risky.
In addition, higher leverage of banking industry compared to non
financial industry creates another problem which eventually affect efficiency.
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With an average leverage of 87%-95%, measured by the debt to total assets
ratio, banks forbear three times larger leverage than non-financial companies
(Gornall & Strebulaev, 2013). Although depositors and bondholders are the
largest capital providers of banks, managers and boards are the ones who
govern the banks. This characteristic of banks induces a typical conflict of
interest between shareholders and managers, widely known as ‘agency
problem’, which could lead the bank to inefficiency and failure. Therefore,
maintaining bank efficiency is crucial for the health of the economy.
Management inefficiency, embodied in bank governance was
considered as one of the major contributing factors of bank inefficiency (Bos
& Kolari, 2005). The level of efficiency is an output of the management’s
efforts in overseeing costs and incomes. This indicates that governance
drives bank efficiency. Accordingly, monitoring of bank management by
shareholders and financial incentive structures are important to bank
performance (Spong & Sullivan, 2007). Shareholders benefit from efficiently
operating banks which will generates more shareholder wealth. Therefore,
the financial incentives offered by higher leverage are likely have an impact
on bank efficiency. Shareholders and management has the responsibility to
implement preventive strategies to withstand recessions. Existing literature
argues that ownership type may play a role on how banks deal with these
challenges. This may depends on the nature and competency of the owners
on monitoring the bank operations to be efficient and overcoming the agency
problems. Previous studies on the relationship between ownership structure
and bank efficiency have mixed results. Most of these studies find that the
ownership structure in developed and developing countries tends to have a
contrary influence on bank efficiency.
It is not clear whether Indonesian banking system is strong enough
to withstand bank insolvency and failure. On one hand, Indonesian banks
are reported to have a higher capital to asset ratio compared to other
countries of similar economic level in the region (World Bank, 2015). Hence,
shareholders of Indonesian banks hold larger portions of capital than in other
countries, particularly after the 2008 crisis. Furthermore, banks in Indonesia
are perceived to have better solvency and resiliency in dealing with global
economic shocks. Since the government and IMF’s rescue package after the
2008 crisis, overall performance of Indonesian banks improved and banks
operated at reduced cost (Parinduri & Riyanto, 2012). It is pointed out that
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changes in the ownership structure was the key to better bank performance
and efficiency. However, other studies find that the efficiency of Indonesian
banks is the most volatile in the region (Sun & Chang, 2011) and the financial
system is vulnerable to even small shocks.
However, the literature on the link between ownership structure and
bank efficiency in Indonesia is limited. For example, Parinduri & Riyanto
(2014) examined this link for but perceiving banks as owned only by one
majority ownership type. However, ownership of Indonesian banks is quite
dispersed. Furthermore, some existing studies use profitability indicators
(such as ROA and ROE) which are considered to be insufficient in gauging
bank performance.
In this paper we aim to fill this gap and examine bank efficiency in
Indonesia by focusing on its relationship with ownership structure. Following
the methods used by the previous literature (Battese & Coelli, 1995; Taktak
& Triki, 2012), we examine the relationship of bank efficiency and changes in
ownership structure without attaching to a particular ownership type. We
also employ a novel independent variable—managerial ownership—that is
not used in previous studies in Indonesia but used for other countries [see
for example (Bokpin, 2013; Wahba, 2014)]. We also examine institutional
ownership in more depth by dividing it into two categories as foreign and
domestic ownership. Having more extensive ownership variables, this
study contributes to the current literature and practice on bank efficiency in
Indonesia.
The paper proceeds as follows. Section 2 reviews the main literature
and provides theoritical framework and empirical results for each type of
ownership structure and their impact on bank efficiency. Section 3 provides
the details of the data and methodology used. Section 4 presents and discusses
the result. Section 5 concludes.

2. Literature Review: OWNERSHIP TYPES AND BANK EFFICIENCY
There are two categories of bank ownership based on the degree of ownership
concentration as concentrated and dispersed. Bank ownership also is
classified in terms of the source or identity of the capital such as government,
managerial, institutional, foreign, domestic, banks, non-financial companies,
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and families or individuals (Lensink et al, 2008; Thomsen and Pedersen, 2000).
The efficiency level of banks also differs across bank types, countries and
regions are associated with the established financial system in each country.
The diversity of bank governance among countries appears to be an important
determinant of bank performance. Empirical studies on ownership structure
and bank efficiency show contradictory results in developed and developing
countries. In this paper, our focus is on three main types of ownership as
state ownership, managerial ownership, and institutional ownership which
is later categorised into two as foreign and domestic.
2.1. State Ownership
In the past governments carried out the role of commercial banks in order to
finance economic development due to the scarcity of capital and the banks’
inability to raise funds. Today, private enterprise take over and capital and
investment are openly and easily traded around the world. However, the
ownership structure of banks in many countries shows that governments still
hold a significant amount of shares, which is higher and more pervasive in
developing and lower income countries. State-owned banks in developing
nations are reported to be less profitable because they obtain lower margins
and operate in higher costs (Bonin et al., 2005; Micco et al., 2007). It is argued
that the objective of state-owned banks is the source of inefficiency. Since they
are funded by public money, maximising profit and efficiency is not the first
aim of state-owned banks and they may prioritise financing only a certain
industry and/or developing publicly-beneficial projects (Berger, 2007; Berger
et al., 2005).
Previous studies find that state-owned banks tend to have lower
efficiency levels. For instance, in Argentina, government banks showed poor
long-term performance relative to other ownership types, such as domestic
and foreign banks (Berger et al., 2005). In China, the four largest government
banks were considered to be the most inefficient and less profitable banks
in the country (Berger et al., 2009). Studies conducted in transition countries
find that government banks also operated inefficiently compared to other
banks in the same economy (Berger et al., 2005; Bonin et al. 2005). Similar
results have been found in other developing countries, where state-owned
banks obtained lower profitability and operated at higher costs than other
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banks (Micco et al., 2007). On the contrary, Figueira et al. (2009) found that in
Latin America there was no significant performance difference between stateowned banks and privately-owned and national regulatory and economic
environment better explain the performance difference.
2.2. Managerial Ownership
The convergence of interest hypothesis suggests that the ownership stakes is
positively related with the value of firm (Jensen & Meckling, 1976). Greater
managerial ownership narrows the conflict of interest between shareholders
and managers, leading to a more efficient firm. Managers who own stock will
reasonably focus on value maximisation.
Empirical studies support both alignment and entrenchment theories.
In the alignment theory, McConnell & Servaes (1990) claimed that the portion
of ownership by managers and insiders is strongly related to the firm value.
Managers who own stock are better risk takers in order to maximise bank
value. They receive incentives by operating the most efficient investment
and financing policies, which benefit them yet lower payment to other
shareholders. However, the insider ownership influence on the performance
of firm appeared to be non-linear (Morck et al., 1988; Short & Keasey, 1999). The
relationship line slopes downward when managerial ownership reaches 40%50% but later rises as their shares increase (Morck et al., 1988). Gulamhussen
et al. (2012) also find that managerial ownership affects the value of banks
and profitability positively. In the United Kingdom, the United States (US),
Germany, and Japan insider ownerships’ influence on firm performance is
grounded in local policy and economic environment (Seifert et al., 2005).
On the other hand, (Demsetz, 1983) argued that managers who
own stock might not behave in the interest of shareholders when their
preferences are luxury facilities and abnormally large salaries. To some
extent, these managers are better off enjoying the extra income even though
it causes adverse effects on the bank value (Short & Keasey, 1999). Outside
shareholders find it hard to control these managers as the latter hold a portion
of ownership. Therefore, this entrenchment will lead to firm inefficiency. In
the US banks whose chief executive officers (CEOs) who are also the chairman
owning majority shares underperform banks whose CEOs are independent
(Pi & Timme, 1993). CEOs who take participate in managerial structure are
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more capable in output efficiency (generating income) than input efficiency
(controlling costs). Grove et al. (2011) also suggested that the CEOs who own
the majority shares negatively affects bank performance.
Several studies in developing countries such as Ghana and Egypt find
that ownership by directors, managers, and insiders drive banks into profit
but at costs of inefficiency and lower profitability (Bokpin, 2013; Wahba,
2014). A study of commercial banks in Malaysia also shows that managerial
ownership is not sufficient enough to contribute to the goal congruency of
shareholders and managers (Rahman & Reja, 2015). This may induce higher
agency costs for banks.
2.3. Institutional Ownership
Higher institutional ownership generally improves bank operation. The
competence and capability of institutional investors will be advantageous in
monitoring the banks. This may change depending on the type of institutional
ownership as foreign or domestic.
Berger (2007) compared the efficiency of cross-country banks around
the world and concluded that the efficiency disadvantage of foreign-owned
banks exceeded those of domestic-owned banks in developed countries.
However, the quality of the institution and the business environment in the
country may affect this result. The negative effect is less in well-governed
countries and it is appropriate to presume that the effect of institutional
foreign ownership and institutional domestic ownership depends on the
governance quality at home and in the host country (Lensink et al., 2008).
In developed countries such as the US, foreign presence tends to negatively
affect bank efficiency (Berger, 2007).
There are two contrary hypotheses of foreign presence in the banking
industry as home field advantage and global advantage (Berger et al., 2000).
The home-field advantage hypothesis indicates higher efficiency by domestic
institutions relative to foreign. Distance is the main obstacle to monitoring
and causes higher operating costs for foreign owners. Institutional foreign
owners may incur higher costs to provide financial services to small and
middle-sized businesses as they lack information and local networks. They
also need to pass the government policy dispute, which may be inconvenient.
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In India, for example, foreign-owned banks perform the worst for both cost
efficiency and productivity (Ataullah & Le, 2006; Sensarma, 2006). A parallel
result occurs in Tanzania where foreign banks are considerably less costefficient than other types (Abdallah et al., 2014). This may happen because
foreign bank practice experiences an excessive short-run cost as foreign
owners’ desire advanced technology in their banks (Ataullah and Le, 2006).
The global advantage hypothesis suggests that foreign owners excel in
wider business markets. In developing countries, foreign ownership leads
banks to be more efficient and profitable (Berger, 2007; Bonin et al., 2005;
Havrylchyk, 2006). They hold preponderant positions in global finance and
are able to overcome cross-country business disadvantages. Foreign owners
also are capable of managerial expertise and have highly skilled employees
(Berger, 2007). They are cautious in taking risks, expert in risk diversification
and attributed to advanced banking technology diversification (Berger et
al., 2000). Studies in several transition countries—namely, Bulgaria, Czech
Republic, Croatia, Hungary, Poland, and Romania—shows that foreign
banks conducted a more efficient operation than state-owned banks (Bonin
et al., 2005; Havrylchyk, 2006).
Foreign-owned banks are deemed more efficient than domestic banks,
but domestic banks reportedly operate better cost control than the government
banks (Bonin et al, 2005; Havrylchyk, 2006). However, despite the empirical
studies implying that foreign banks are the most efficient in developing
countries, Parinduri and Riyanto (2014) found that joint venture banks
have the best efficiency score in Indonesia. The result somehow shows that
domestic and joint venture banks outperform foreign banks. Foreign banks
operating only in some big cities of Indonesia may be the best explanation
because they do not enjoy the advantage of economies of scale.

3. Data and Methodology
3.1. Data
Our sample includes all the banks listed on the Indonesian Stock Exchange
(IDX) for the period between 2011 and 2015. The data is collected from
Bankscope Database of Bureau van Dijk and Indonesia Stock Exchange
(IDX) website. The criteria for data selection have requirements. Firstly, the
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bank should be continuously listed on the IDX during the five years period.
Secondly the bank should be publishing an annual report and providing the
data required in this study. Although 41 banks listed on the IDX at the time
of this study, only 29 banks meet the research sample criteria. All of banks
in the sample are listed on the IDX so the sample is considered adequate to
represent Indonesian banks.3
These criteria are established to create a balanced panel data. To avoid
bias from other economic factors (e.g., discrepancy in bank size), the sample
selected comprises only banks listed on the IDX. In addition, these banks
are considered to have the same economic environment and market, and
operate under the same state policy. There seems to be an extreme market
concentration within the Indonesian banking industry. The five largest banks
dominate the market by owning 61% of the total assets (Sufian & Habibullah,
2010).
3.2. Methodology
We use Stochastic Frontier Approach (SFA) introduced by Aigner et al., (1977)
within the cost efficiency model. We utilize two models to estimate inefficiency
and to examine the ownership structure relationship with the inefficiency.
The parametric approach is chosen considering that nonparametric approach
is quite delicate when facing the relatively small sample because of the
difference between the number of banks and the proxies used (Sun & Chang,
2011). The parametric approach fits the needs of this research. It computes
the composite errors that amount to two components as the inefficiencies and
the random error of standard normal distribution (Fries & Taci, 2005; Sun &
Chang, 2011). The error reflecting the inefficiency in the first regression is
then transfigured as the dependent variable for the second (main) model.
There are several proxies employed in the first model. It is important
to note that this study does not aim to calculate the efficiency score. The
proxies are regressed to find the parameter reflecting inefficiency. Fries and
Taci (2005) show that inefficiency can be measured relative to cost frontier
function. Hence, an estimation of efficiency proxies should be done first in
3

If the observation period is set longer, the sample might be too small because of the significant change in the number of
listed banks every year.
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order to properly incorporate the ownership structure variables into the
second stage regression.
Adopting a simple Cobb Douglas log function for cost frontier, which
is often used in bank efficient literature, provides ease to concentrate on the
inefficiency represented by the error (Kumbhakar & Lovell, 2003). The first
model is presented below for the ith bank in time t:
									

(1)

where;
TC is the total cost of the bank consisting of operating and non-operating
costs. PL is the cost of labour measured as ratio of personnel costs to total
assets. PPC is the cost of physical capital measured by ratio of the sum of
administration expnese and other operating expense to fixed assets. PFC is
the cost of financial capital measured by the ratio of interest expenses paid
to total deposits. CL are the sum of customer loans of the bank by the end of
the year. SP is the total marketable securities of the banks and CBS is the size
of claim on banks and financial institutions including placement, loans, and
advances to banks. v is the random error term and u is the term for measuring
inefficiencies that are positively identified with a semi normal distribution N
(mit, u2). These efficiency proxies are derived from previous studies (Bokpin,
2013; Fries & Taci, 2005; Taktak & Triki, 2012).
We use the efficiency estimation using intermediation approach to
determine the proxies of cost efficiency. This approach views banks as
financial intermediaries. They collect money (deposit) and employ the labour
to provide funds (loans) and services to and from businesses and individuals.
Taking interest expenses into account, the intermediation approach is
appropriate for efficiency estimation in the banking industry because the
amount of interest expenses dominate the total costs of banks.
Battese and Coelli (1995) advocated a one-step approach to explain the
inefficiency for panel data model. This approach allows us to relate other
variables which may affect the residual error considered as bank inefficiency
using maximum likelihood (Fries & Taci, 2005). We expect a set of ownership
structure variables to explain bank inefficiency as estimated as the residual error
in the first model. In the second step we estimate the following main model:
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(2)

where;
ui,t is the bank inefficiency derived from the first model, STATE is the percentage
of shares owned by the Indonesian government, MANAGERIAL is the
percentage of shares owned by the bank management and INSTITUTIONAL
is the total percentage of shares owned by institutions. We also estimate a
sub-model using separate categories for FOREIGN (the percentage of shares
owned by institutional foreign investors) and DOMESTIC (the percentage
of shares owned by institutional domestic investors) institutional investors.4

4. Results
4.1. Descriptive Statistics
Table 1 represents the overall efficiency proxies data from year-to-year only.
The data seems to fluctuate over time regardless seeing banks as individuals.
The standard deviations of within column (year) are larger than between
column (banks). There is no particular trend for the proxies as in securities
portfolio (SP), claims on banks and financial institution (CBS), cost of labour
(PL), cost of physical capital (PPC), and cost of financial capital (PFC) from
year-to-year. On the other hand, total cost (TC) and customer loans (CL)
appear to be gradually increasing. The boosting total cost and customer loans
can be a good sign that banks are growing and so incurring more costs.
In general, the ownership structure of Indonesian banks varies among
banks but it does not change much during the five years of the observation
period. This table also indicates less government intervention in Indonesian
banks, as there has been massive privatisation in the last decades to survive
the financial crisis in Asia (Sufian & Habibullah, 2010). Out of 29 banks in
the research sample, only five banks are reported to have state ownership.
Some of those are from a merger of a number of banks years ago. Despite the
number of banks, the concentration of state-ownership is considered large. It
4

Estimations are run on STATA14, a statistical software frequently used for econometrics. According to Belotti et al., (2012),
the latest version of STATA allows the operation of command sfpanel which is able to afford a wider range of time varying
inefficiency model better than the previous command xtfrontier for panel data. It is customised to a number of stochastic
frontier models proposed by several researchers: Battesse and Coelli (1988), Cornwell et al. (1990), Kumbhakar (1990),
Lee and Schmidt (1993), and Battese and Coelli (1995). Even though sfpanel will be the main command used, xtfrontier
will also be employed only to give a comparison and an alternative result.
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Table 1. Descriptive Statistics of Efficiency Frontiers
Variable

Statistics
N

TC

145

Mean

6.35E+12

6.85E+12

7.84E+12

9.97E+12

1.09E+13

8.39E+12

Max

3.18E+13

3.35E+13

3.84E+13

5.04E+13

5.84E+13

5.84E+13

Min

2.33E+10

3.82E+10

1.33E+11

1.68E+11

4.27E+11

2.33E+10

Std. dev.

8.75E+12

9.29E+12

1.05E+13

1.34E+13

1.50E+13

1.16E+13

29

29

29

29

29

145

Mean

5.66E+13

7.01E+13

8.52E+13

9.49E+13

1.05E+14

8.23E+13

Max

3.02E+14

3.75E+14

4.56E+14

5.11E+14

5.72E+14

5.72E+14

Min

2.12E+11

3.11E+11

2.55E+12

3.13E+12

3.40E+12

2.12E+11

Std. dev.

8.23E+13

1.03E+14

1.26E+14

1.41E+14

1.58E+14

1.25E+14

29

29

29

29

29

145

Mean

1.47E+13

1.54E+13

1.70E+13

2.18E+13

1.99E+13

1.78E+13

Max

1.18E+14

1.14E+14

1.13E+14

1.46E+14

1.49E+14

1.49E+14

Min

3.18E+10

6.92E+10

1.90E+11

2.65E+11

3.59E+11

3.18E+10

Std. dev.

2.82E+13

2.79E+13

2.84E+13

3.97E+13

3.75E+13

3.24E+13

29

29

29

29

29

145

Mean

1.21E+13

1.61E+13

1.51E+13

9.63E+12

1.24E+13

1.31E+13

Max

7.91E+13

1.14E+14

1.03E+14

7.26E+13

6.47E+13

1.14E+14

Min

3.46E+10

1.81E+11

1.12E+11

6.15E+11

1.63E+11

3.46E+10

Std. dev.

2.06E+13

2.80E+13

2.58E+13

1.79E+13

1.79E+13

2.22E+13

29

29

29

29

29

145

Mean

0.0175

0.0189

0.0179

0.0172

0.0174

0.0178

Max

0.0598

0.0789

0.078

0.0753

0.0689

0.0789

Min

0.0062

0.0078

0.0039

0.0017

0.0059

0.0017

Std. dev.

0.0103

0.0134

0.0129

0.0127

0.0116

0.0121

29

29

29

29

29

145

Mean

1.7129

1.6035

1.5914

1.6264

1.3387

1.5746

Max

5.6626

6.1635

7.284

8.4316

5.1966

8.4316

Min

0.309

0.2973

0.2781

0.3244

0.1236

0.1236

1.2848

1.393

1.3322

1.5736

1.178

1.3456

29

29

29

29

29

145

Mean

0.0527

0.0477

0.0482

0.0622

0.0638

0.0549

Max

0.0789

0.073

0.0815

0.1079

0.119

0.119

Min

0.0235

0.0205

0.0068

0.0031

0.0233

0.0031

Std. dev.

0.0132

0.0125

0.0171

0.0223

0.019

0.0183

Std. dev.
N

PFC
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Total

2015
29

N

PPC

2014
29

N

PL

2013
29

N

CBS

2012
29

N

SP

2011
29

N

CL

Year
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Table 2. Descriptive Statistics of Ownership Variables
Variable

Statistics
N

STATE

29

2014
29

Total

2015
29

29

145

9.02

8.66

8.62

8.56

8.62

8.7

61.35

60.14

60.13

60.64

71.91

Min

0

0

0

0

0

0

21.88

20.86

20.75

20.74

20.88

20.73

29

29

29

29

29

145

Mean

0.08

0.08

0.08

0.06

0.05

0.07

Max

0.86

0.81

0.8

0.8

0.64

0.86

Min

0

0

0

0

0

0

0.21

0.19

0.18

0.16

0.13

0.17

29

29

29

29

29

145

Mean

64.59

64.04

64.53

66.66

68.58

65.68

Max

99.99

99.99

99.99

99

98.99

99.99

Min

0

2.4

2.45

0.9

0

0

30.92

29.98

30.83

29.31

28.31

29.52

29

29

29

29

29

145

Mean

29.94

29.02

28.4

34.07

34.51

31.19

Max

85.06

85.08

99.61

99

98.99

99.61

Min

0

0

0

0

0

0

31.74

30.7

31.69

33.34

35.27

32.24

29

29

29

29

29

145

Mean

34.65

35.02

36.13

32.59

34.07

34.49

Max

99.99

99.99

99.99

97.29

97.29

99.99

Min

0

0

0

0

0

0

33.65

33.18

32.6

31.5

32.21

32.01

N

Std. dev.
N

Std. dev.
N

DOMESTIC

29

2013

71.91

Std. dev.

FOREIGN

2012

Max

Std. dev.

INS

2011

Mean

N

MNG

Year

Std. dev.

can be assumed that, instead of spreading its control among many Indonesian
banks, the national government only focused on several banks. Besides, the
value for the managerial ownership is quite small. The maximum percentage
of this ownership hardly reaches 8%. Only 12 listed banks reported their
management shares with only small changes in percentage from year-to-year.
On the other hand, institutional ownership is listed as the highest percentage
among all ownership types and fairly dispersed across banks. Thus, it can
be assumed that institutions predominantly own big commercial banks in
Indonesia. Foreign and domestic institutional ownership have an almost
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similar value. The overall mean value of foreign institutional ownership
is 31.2% while domestic institutional ownership outranks at 34.5%. Both
ownership data are considered more heterogeneous between banks than
within years.
4.2. Regression Results
Before estimating the main model, a number of efficiency proxies have been
regressed to obtain the inefficiency score of each bank for each year. Results
of the first step model are presented in Table 3. The command sfpanel, which
is more advanced, is depicted in Model 1a, while the ordinary xtfrontier
using cost function is in Model 1b. Five out of six proxies are confirmed to
be positively significant to the total. These are total cost of banks, customer
loans, securities portfolio, claims on bank and financial institution, cost of
labour, and cost of financial capital. Cost of physical capital is the only proxy
that is insignificant. An alternative command Model 1a also has been used to
examine the inefficiency model. The result in which the cost of capital has no
influence on the efficiency is akin with Model 1b.
Table 3. Bank Inefficiency Estimations
Efficiency Proxies

Model 1a

Model 1b

coefficient

p value

coefficient

p value

CL

0.7355

0.000*

0.7891

0.000*

SP

0.1702

0.000*

0.1217

0.000*

CBS

0.0629

0.000*

0.0568

0.000*

PL

0.3535

0.000*

0.2371

0.000*

PPC

-0.0101

0,385

0.0104

0.428

PFC

0.4549

0.000*

0.5192

0.000*

Notes: * denotes statistical significance at 5% significance level

In Table 4 we present regression result estimating the effect of ownership
variables on bank inefficiency, derived from the residual value (ui,t) of first
step regressions. It provides the panel data regression supported with the
robustness check to hinder bias result. In the regression estimated using the
sfpanel command in Model 2a, we find that state ownership have significant
influence on bank inefficiency. The positive coefficient indicates that a higher
percentage of government shares leads to lower bank efficiency. We find that
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managerial and institutional ownership to be statistically insignificant. Results
are similar with the regression following the general xtfrontier command
presented in Model 2b. State ownership is still statistically significant to the
inefficiency with the at 1% level. Other variables are not significant.
Table 4. Main model results
Ownership Structure Effect on Bank Inefficiency

Ownership Variables

Model 2a

Model 2b

coefficient

p value

coefficient

p value

STATE

0.0447

  0.001*

0.0438

  0.001*

MANAGERIAL

0.5879

0.375

0.5424

0.406

INSTITUTIONAL

0.0083

0.233

0.0083

0.231

Notes: * denotes statistical significance at 5% significance level

In Table 5 we present the results for the sub-analysis in which
institutional ownership is split into two as foreign ownership and domestic.
After the robustness checks, the results of state and managerial ownership
are akin with the main regression. Both institutional foreign and domestic
ownership are statistically insignificant. Supporting the result above, Model
3b, which employs xtfrontier command in the beginning, also has displayed
similar significance level. There are only minor discrepancies on statistical
results of the two types of ownership in Model 3a with Model 3b.
Table 5. Sub-analysis results
Ownership Structure Effect on Bank Inefficiency

Ownership Variables

Model 3a

Model 3b

coefficient

p value

coefficient

p value

STATE

0.0431

   0.002*

0.0432

  0.001*

MANAGERIAL

0.5666

0.397

0.5245

0.425

FOREIGN

0.0083

0.236

0.0083

0.234

DOMESTIC

0.0072

0.336

0.0076

0.306

State ownership has shown a significantly positive influence on bank
inefficiency. In other words, state ownership is driving the bank to be less
efficient. This finding supports the literature about the relationship between
government ownership and bank efficiency, particularly in developing
countries. Similar studies in several developing countries by Berger et al.
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(2005) and Bonin et al. (2005) also found a negative correlation between
state ownership and bank efficiency. Banks with a high state ownership
concentration are likely to operate on behalf of the government to serve
public needs. Thus, efficiency is not the only goal of state-owned banks.
There are other priorities attributed to the interest of national development
and community welfare. Government banks are deemed responsible for
social and economic development (Micco et al., 2007).
There is a possibility in which the government, as the shareholder, is
less capable to lead a bank to operate efficiently. Government ownership in
banks in Indonesia are highly concentrated. It also dominates the banking
system with large assets. Despite their large assets, state-owned banks’
governance does not seem to consider cost efficiency as its first priority.
Inefficient performance may be due inefficient branch management with high
costs. Moreover, monitoring of managers may not be done properly as the
number of branches continues to grow. This may worsen bank inefficiency
because of the lack of control by the government as the majority shareholder.
Another explanation may be that government banks become substantial
actors in lending for national projects with very low interest rates which may
contribute to bank inefficiency.
The relationship between managerial ownership and bank inefficiency
is statistically insignificant. This result also supports the study by Rahman
and Reja (2015) who suggests that managerial ownership is not sufficient
enough to encourage the goal congruence among shareholders and managers.
Only 12 banks provide information about managerial ownership. In general,
listed banks in Indonesia are majority-owned by either the state or other
organisations, whereas managerial ownership is often found in relatively
small domestic financial institutions. Given the limited data, the size of
managerial ownership turned out to be very small, with a minimum of 0
and a maximum of 0.86%. Thus, the presented managerial ownership data
generates very small standard deviation which makes it difficult to analyse.
The institutional ownership appears to have no substantial influence
on bank efficiency in Indonesia. This may be due to data limitations. The
percentage of ownership varies among Indonesian banks, yet it does not
change much from year-to-year in general. When the owners remain the
same, behavioural governance in the banks will likely be unaltered. The effect
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of foreign ownership on bank efficiency is also not statistically significant. We
also find an insignificant coefficient for domestic ownership.
Overall, four out of five hypotheses of ownership effect on bank efficiency
in Indonesia are found insignificant. Data limitations may be playing a part
in this. Not all sample are reported to have all ownership variables. State
ownership, which is found in only five banks is the least ownership data
obtained from the selected sample. Only one third of the sample provides the
data of managerial ownership. Moreover, the values are very small because
banks listed in Indonesia are later found dominated by institutional owners.
Some variables, such as state ownership and managerial ownership, may be
found a lot in banks other than listed banks.
We also provide graphical analysis shown in Figure 1. It highlights the
data homogeneity of four ownership types in Indonesian banks. In general,
the ownership percentages are diverse among the banks as sample. It is
important to note that research using panel data requires variation in data
both between sample and within periods. Yet, the visual diagram shows
homogeneity and minor changes in the ownership percentage from year-toyear for each variable. The duration of observation should be long enough
to capture the change of ownership percentage for each sample during the
given period. Therefore, this limitation in the data will likely impede the
regression to generate the expected optimum result.
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Figure 1. Ownership Data Visuals
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5. Conclusion
This study examines the effect of ownership structure on bank efficiency
in Indonesia by using a sample of 29 listed banks on IDX for the period
of 2011 and 2015. Ownership structure is represented by state ownership,
managerial ownership, and institutional ownership. Adopting stochastic
frontier analysis, we first run a preliminary regression of efficiency frontiers
to estimate the inefficiency score for the main (second step) regression.
We find that state ownership has a negative effect on efficiency in
Indonesian banks. A higher proportion of government ownership will lead
banks to be less efficient. This result supports many previous studies in
developing countries where state-owned banks are the least efficient among
other ownership types. This is a common case in developing countries where
the government prioritises national development over higher profitability.
Managerial and institutional ownership are not found to be the determinants
of ban efficiency. Banks cannot rely on ownership by directors and managers
since it does not necessarily affect bank efficiency. It seems that the shares
owned by management are not enough to compensate agency cost and to
encourage goal congruence between shareholders and managers. The subanalysis, which looks at institutional foreign ownership and institutional
domestic ownership separately, does not also yield to statistically significant
coefficients. It seems that monitoring by the institutions as investors does not
impact bank efficiency. Another possible reason is the institutions are lacking
in monitoring because they focus on their own organisations.
There are several limitations that may affect the research results and
will be important to note for future research. First is the small sample size
of this research. Secondly, the observation period is considered short. Third
is limitation in the variables to explain the inefficiency. Hence, using larger
sample size with longer observation period can be added to future research
to get the best representation of Indonesian banks. It is also recommended
to employ other variables that may better explain bank efficiency, such as
corporate governance and macroeconomic variables. Other alternative
research models to examine ownership structure relationship with bank
efficiency may be used.
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ABSTRACT
Roles of macropudential policy was an important to decrease crises impact, especially
on financial aspects. Global financial crises was trigerred by buble credit growth. The
newly capital adequacy standard focused on strengtening the bank capital structure
to increase resilient on micro and macro level. Counter-cyclical capital buffer policies
in building the banking system wheter the condition of economy better or worse.
Countercyclical capital buffer policy need to be implemented in Indonesia because
of high procyclicality behavior between economic growth and credit one. The credit
amount of bank conducted would determine its profit, if the bank couldn’t provide
credit demand, the bank would be loss. The factors of credit supplied was influenced
by Capital Adequacy Ratio (CAR), Return on Equity (ROE), Non Performing Loan
(NPL), and Loan to Deposit Ratio (LDR). The research purposed was to analyze on
countercyclical capital buffer to credit growth of banks in Indonesia periods of 20072016. The research observation was on eleven banks had been go public, four banks
belonged to government and seven banks to private. The analytical research focused
on quantitively analyses utilyzed Pooled Least Square (PLS) Method. The result
showed that CAR, ROE, NPL, LDR variables influenced simultanously significant
to credit, meanwhile partially influenced only LDR significant and positively to
credit of banks in Indonesia, but CAR, ROE and NPL were not partially significant
and positively.
Keywords: Counter-cyclical Capital Buffer, Credit Growth, CAR, ROE, NPL, and
LDR
JEL: E 51
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1. INTRODUCTION
Financial crises on United States in 2008 was trigerred by excessive credit.
Crisis started on properties sector appeared while global economy succed
on price stability and economic growth (Yoel, 2016). Basel Committe issued
document on Strengtening the resilience of the banking sector that could measure
proper procyclicality risk to achieve four targets, as folows, to decrease cyclical
amount from minimum capital receive, to determine foward looking condition,
to maintain capital buffer to develop bank individually either banking sector
could be used in dangerous conditions, to achieve macroprudential aim in
further maintaining banking sector from credit growth succesively (Anh,
2011). Newly CAR standard was issued by capital accord that basel III focused
on strengtening capital structur of banks. It aimed to increase resilience at
micro and macro level. Increasing resilience at micro level was conducted
by increasing quality and quantity of bank capital, resilience and liquidity
bank adequacy. While the increase in macro level can be applied in applying
conversation buffer, leverage ratio that can help reduce risk which can
endanger financial stability (infobanknews, 2012; Bayuseno 2014).
The Countercyclical Capital Buffer (CCB) framework involves a
mechanism in building the banking system as long as the economy is strong,
capital buffer can be run when the economic decrease conditions. CCB is
purposed at preventing systemic risk arising from excessive credit growth
and the ability to absorb the losses incurred (BIS, 2010, Pramono et al, 2015).
Basel III requires banks to raise capital as a cushion of risk for all assets held.
Global banking should be able to allocate third party funds owned by 4.5%. In
addition they are also required to form a capital buffer of 2.5% of funds whose
purpose for banks can affect the overall business operations. Total quality
capital to be collected to 7% (Syamsul et al, 2012). CCB policy is expected
to reduce credit growth in the period of economic expansion through the
transmission of rising credit costs due to the need of banks to increase its
capital reserves. The financial system has a tendency to create conditions of
procyclicality where the state of the economy growtfaster when the period of
expansion and the economy worsens when in the period of contractions. The
behavior of the procyclicality, it is necessary to countercyclical policies that
can brake the economic growth that is too high during the expansion phase
and accelerate the low economic growth or even can be said negative during
the phase of contraction (Yoel, 2016).
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Countercyclical capital buffer policy needs to be applied in Indonesia
because there is a high procyclicality behavior between credit growth and
economic growth (Utari et al., 2012). The amount of credit disbursed will
determine the profitability of the bank if the bank is not able to distribute
the credit, while the funds collected from customer deposits are large, then
the effect that can be caused is the bank will lose (Najakhah et al, 2014). The
occurrence of an economic recession that at times will have an impact on
the distribution of bank credit causes the bank is required to provide capital
reserves or capital buffer to cover the threat of losses due to the depressed
global economy. With the analysis of countercyclical capital buffer is expected
to create a balanced state of the economy. It is important to see the performance
of most banks in Indonesia in holding their capital, especially credit growth
rates. The observations used in this study include eleven Commercial Banks
in Indonesia. By covering 4 conventional Banks managed by (BUMN) and 7
Conventional Banks managed by Private BUMS. Therefore, by measuring the
ratio of credit growth in the eleven banks in Indonesia is expected to know
how much success CCB policy can be implemented in Indonesia. Some of the
variables that affect credit include: Capital Adequacy Ratio (CAR) minimum
capital adequacy ratio, Return on Equity (ROE) rentability ratio that measures
the level of bank receipt, Non-Performing Loan (NPL) Collectibility ratio that
measures the high of bad credit, Loan to Deposit Ratio (LDR) Liquidity ratio
used to see the bank’s ability to provide third party funds (DPK).

2. TEORY AND EMPERICAL
2.1. Buffer Stock Approach
The definition of money can be in the narrow sense (M1) and money in the
broadest sense (M2) as well as other components such as currency, demand
deposit, and quasi money as unrelated variables or variables observed.
Lately, discussions on the dynamic model of the monetary sector, especially
the dynamic model of money demand, have been the concern of monetary
economists. Their center is on the stock buffer approach. Milbourne argues
that buffer stock comes from the idea that people are willing to hold money to
adopt or absorb unanticipated variations between revenue and expenditure.
Davidson and Ireland stated that buffer stock is a statement or redefinition
of the money demand for the purpose of the transaction and just in case.
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Hatch stock can also be viewed as money demand as well as demand for
goods (Insukindro, 1993). In a simple sense, Laidler’s description states that
the money demanded does not indicate or represent the amount of money
someone is willing to hold, but is the average capital of a buffer stock. It is
also found that the reason why someone is willing to hold money as a buffer
stock because money serves as a medium of exchange and can absorb or can
eliminate shock and imbalance in the economy. Inequality can occur due to
the gap between the effects of a shock with subsequent responses to shock.
Unexpected incoming funds will be seen as overpaying money for some time.
Economic agents will face adjustment costs when they make adjustments
to their portfalls. This phenomenon serves as a basis for explaining why
economic agents allow for a temporary deviation between the actual amount
of money demanded and the amount of money desired to hold. In other
words, the idea of money as a buffer stock is relevant if the economy is in
balance.
2.2. Loanable Fund
According to the classical function of the interest rate, the higher the interest
rate will be the higher the desire of the society to store funds in the bank.
This can also be interpreted at a high interest rate society will encourage
to sacrifice or reduce expenditure for consumption in order to increase
its savings. While interest is the price of the use (loanable fund) as funds
available to be lent or invested. The Bank in carrying out its objectives serves
as a media of intermediation among people with excess funds and people in
need of funds (Yaman, 2009). The duties of a bank to maintain its minimum
capital adequacy and liquidity through credit expansion is credit expansion
or reducing lending. Banking decisions in distributing credit to the customer
are influenced by several factors. Melitz and Purdue (1973) in Insukindro
credit offerings are influenced by: constraints faced such as reserve levels of
the Bank or provisions concerning the minimum reserve ratio, the high factor
of low loan interest rates, the opportunity costs of lending money and the
cost of bank deposits.
According to Perry Warijo (2004) while, the behavior of banking
credit offerings is influenced by the perception of the bank on the business
prospects of the debitor and the condition of the bank itself, such as capital
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adequacy ratio (CAR), non performing loan (NPL), Loan to deposit ratio
(LDR). Meanwhile, according to Suseno and Piter A (2003), return on equity
(ROE) also affects the decision of banks in lending.

3. METHODOLOGY
3.1. Estimation Technique
Data utilized was secondary data as time series with yearly period started
2007 to 2016. Quantitatif data comprised Credit Growth, Capital Adequacy
Ratio (CAR), Return On Equity (ROE), Non Performing Loan (NPL), and Loan to
Deposit Ratio (LDR). Method used was Pooled Least Square (PLS) by combining
cross section and time series data observed eleven bank in Indonesia. The steps
of testing as follows: 1) pra data estimation was starting by panel data. As
data panel estimation divided into three, as: Common Effect, Fixed Effect, and
Random Effect. Then after passing the estimation was with using test used
to choice a tool which conducted in regression. As the three test, amongs:
Chow, Hausman, Langrangge Multiplier Test. Then further step was with
statistic test, amongs: t-test, F-test, Multicollinearit test, Heterocedasity test,
Normality test.
3.2. Empirical Model
Generating model spesification conducted in this research was adopted from
a research by Pramono et al (2015) observed on countercyclical capital buffer
policy to credit growth in Indonesia. Considering effect on high procyclical
caused central bank issued CCB policy to mitigate it. To test robustness of
equation (3.1) added some control variables representing bank and macroeconomic variable. CAR variable used as a bank minimum reserve, Ln as
asset total of credit, ROA as profitability proxy. While, macro-economic
variables were utilized GDP (yoy). As math model of Pramono et al (2015)
could be written as follows:
									

(3.1)

Based ecometric model of Pramono et al (2015), so formulated economic
model in this research, as follows:
Ln(Kredit)it = f (CAR, ROE, NPL, LDR) 				

(3.2)
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Then other research analyzed factors affected capital buffer (Fauziah and
Idris, 2016). As math model could be written, as follows:
									

(3.3)

Whereas Y was capital buffer as dependent variable, while independent
variables consist of: Return on Equity (ROE), Non Performing Loan (NPL), Loan
over total assets (LOTA), Gross Domestic Product Growth (GDPG). As ecometric
model of Fauziah and Idris (2016) could be written:
CCB = f (ROE, NPL, LOTA, GDPG)				

(3.4)

After achieving economic model, so equation (3.5) could be transformed
into econometric model based a research by Pramono et al (2015) and Fauziah
and Idris (2016), as follows:
									

(3.5)

Equation (3.5) was ecometric model generally used in this research,
where it drawed bank credit to implement CCB policy on credit based bank
measured. Differentiation model used this research formerly lied on adding
and minus variables to ease data analyzes without model adopted. So it hope
of variables suit as theory which become based of the research.

4. RESULT AND ANALYZES
4.1. Configuration on CCB Policy to Bank Credit Growth
Bank industry had roles economic development signficantly as intermediation
institution or as a intermediary between surplus fund parties and deficit
fund ones. To become this role running well, it need banks had ability in
maintaining financial performance well (Anggitasari, 2013). Capital was an
important instrument to suply bank buffer capital when economy condition
being crises and could mitigate sucessive risk (Jokipii, 2011). The high
demand for credit provides an accelerated picture of financial development
has grown quite rapidly with high bank credit and public confidence in the
banking regulatory system getting better. However, high demand for credit
will also lead to a systemic risk to banking regulation in keeping the financial
system stable. If banks are not able to guarantee existing credit demand it will
be a systemic problem for the financial institution it self.
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If viewed from the nine banks that go public credit demand from year
to year achieve a significant positive increase. With the increasing credit
growth indicating that Indonesian banks have fullfil the requirements of
Basel III and are able to apply the policy of Countercyclical capital buffer in
Indonesia. In 2007, the highest credit level was dominated by Mandiri Bank
which reached Rp. 138 M, as in the next year 2008 also the highest credit
growth is owned by Mandiri bank with a range of Rp. 198 M. The credit
banks occur is a significant increase where the credit increase from 2007-2008
reached Rp. 60 M. While in 2009, the highest credit demand is owned by BRI
bank Rp. 208 M and sustained in 2010 which is still dominated by bank BRI
reaching Rp. 252 M.
From year on the year credit demand continues to increase along with
technological advances and financial acceleration that reaches a high level
of achievement. Of the eleven Banks showed a fluctuating credit growth
followed by a CAR ratio that has a stable value above 8%. This is fullfil with
the banking regulatory targets to show that the Bank has been able to provide
sufficient capital reserves to anticipate the economic shocks that can occur
due to high credit growth rates and tend to be procyclicality. In the ratio
of Non Performing Loan that measure the amount of credit stuck show a
positive value in which the number of collectability ratios in eleven Banks
are still quite good ranging from 3-5%. In line with the collectibility ratio in
the profitability ratio shows a fluctuating growth rate but still relatively high.
The ratio of ROE will be utilized by the banking industry as the buffer and
the increase of other banks’ business.
Meanwhile, the liquidity of ratio (LDR) shows a fluctuating number
and good classified. Standardization of Bank Indonesia requires each banking
industry to have an LDR ratio of 78%. If the LDR exceeds the requirements
of Bank Indonesia, the bank is not liquid to provide third party funds. One
of the Basel III frameworks enhances the quantity and quality of banking by
maintaining the value of capital adequacy ratio and liquidity.
The results of descriptive analysis that aims to describe in general the
data used in the study. The data used in this research are banking credit, capital
ratio, rentability ratio, collectibility ratio and liquidity ratio in commercial
banks in Indonesia. The results of descriptive one of analysis in viewing
the development of banking characteristics in Indonesia with CCB analysis
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linked for mitigation credit growth. Regarding the descriptive statistics of the
variables used in this study can be seen from table as follows:
Table mean, median, maximum, minimum, standard deviation of each variable:
KREDIT

CAR

ROE

NPL

LDR

Mean

1434967.

0.335250

0.415201

0.160737

0.802290

Median

1434967.

0.161800

0.190550

0.027250

0.837050

Maximum

2787544.

15.00000

20.00000

7.200000

1.088600

Minimum

82389.00

0.112000

0.048200

0.004000

0.436000

Std. Dev.

794060.3

1.563558

2.089085

0.838597

0.160398

Skewness

3.03E-17

9.320875

9.307880

7.236349

-0.320011

90

90

90

90

90

Observations

Based on the Table shows that the maximum value owned by the credit
variable is 2787544 and the minimum value is 82389.00. From the maximum
and minimum values in the credit variables indicates that the banking credit
variables achive a high fluctuation of the credit given. While the CAR variable
has a maximum value of 15.00000 and a minimum value of 0.112000. There
is a fairly high interval between the maximum and minimum CAR values.
So that fluctuation in CAR variables is influenced by income level from
credit and other banking business. Similarly, the maximum value of ROE
variable reaches 20.00000 and its minimum value is 0.048200. There is a high
fluctuation growth between the maximum and minimum values in the ROE
ratio. This is influenced by the different reserve levels of each bank. In the
NPL variable the maximum number is 7.200000 and the minimum number
is 0.004000. With high fluctuations in NPL variables that measure the level of
non performing loans indicates that each bank is different in regulating and
resolving credit stuck. Whereas in LDR variable the number of maksium and
minimum happened high fluctuation. Where the maximum number of LDR
variables is 1.088600 and the minimum number reaches 0.436000.
The standard deviation is smaller than the average value of the credit
variable. But not all variables have a good distribution of data including
CAR, ROE, NPL and LDR. The standard deviation value of the CAR variable
is 1.563558 and the average value of 0.335250 indicates that the distribution of
the data is not good because the standard deviation is greater than the average
value of the CAR variable. In the ROE variable the standard deviation score
reaches 2.089085 and the average value of the ROE variable reaches 0.415201
346

Analyzes on Counter-Cyclical Capital Buffer to Credit Growth of Commercial Banks in Indonesia Periods of 2007-2016

this indicates the distribution of the data is not good because the standard
deviation value is greater than the average value in the ROE variable. While
the variable NPL standard deviation of 0.838597 and the average value of
variable NPL 0.160737. The NPL ratio shows the spread of the data is not
good because the standard deviation is greater than the average number. In
the LDR variable the standard deviation of 0.160398 and the average value of
0.802290 so that it can be said the distribution of data from the LDR variable
is not good because it is influenced by the high standard deviation value than
the average value. When viewed from the overall variables in this study shows
the behavior of good-quality credit variables with good data distribution.
Whereas in other variables CAR, ROE, NPL and LDR is less good because the
value of the standard deviation is greater than the average value.
Common effect estimation
Variable

Coefficient

Std. Error

t-Statistic

Prob.

C

-376927.8

138510.8

-2.721289

0.0079

CAR

10135.61

4646.312

2.181431

0.0319

ROE

10201.75

2151.903

4.740806

0.0000

NPL

-304.1904

12047.20

-0.025250

0.9799

LDR

1942.792

1050.107

1.850089

R-squared

0.246045

Adjusted R-squared

0.210565

S.E. of regression

149893.5

Sum squared resid

1.91E+12

Mean dependent var
    S.D. dependent var
Akaike info criterion

0.0678
167356.6
168703.7
26.72719

    Schwarz criterion

26.86607

Log likelihood

-1197.724

    Hannan-Quinn criter.

26.78319

F-statistic

6.934698

    Durbin-Watson stat

0.224489

Prob(F-statistic)

0.000070

The estimation results show that CAR variables have positive and
significant impact on Indonesian banking credit. This is proved by coefficient
value of 10135.61 and probability value of 0.0319. On ROE variable have
positive and significant effect proved by coefficient value equal to 10201.75
and its probability equal to 0.0000. The variable NPL has negative and
insignificant effect on the dependent variable. With proof of NPL variable
coefficient value equal to -304.1904 and its probability value reach 0.9799. In
the LDR variable has positive and insignificant effect. This is evidenced by
the coefficient value of 1942.792 and the probability value of 0.0678.
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While the F test shows different results, overall the four independent
variables significantly influence the credit of banks in Indonesia. This can
be seen from showing that the F-count value of 0.000070 is smaller than the
critical value α (α = 5% = 0.05). The estimation results on adjusted R2 also
shows the number 0.210565 which means that the number of all independent
variables affect the dependent variable of 21.05% while the rest is influenced
by other variables outside the model.
Fixed Effect Estimation
Variable

Coefficient

Std. Error

t-Statistic

Prob.

C

-481267.5

131650.4

-3.655648

0.0005

CAR

8350.311

2460.426

3.393848

0.0011

ROE

-2664.063

1720.996

-1.547978

0.1257

NPL

-17541.70

9906.725

-1.770686

0.0806

LDR

7597.481

1167.514

6.507402

0.0000

Effects Specification
Cross-section fixed (dummy variables)
R-squared

0.853069

Adjusted R-squared

0.830171

S.E. of regression

69523.28

Sum squared resid

3.72E+11

Mean dependent var
    S.D. dependent var
Akaike info criterion

167356.6
168703.7
25.26960

    Schwarz criterion

25.63068

-1124.132

    Hannan-Quinn criter.

25.41521

F-statistic

37.25476

    Durbin-Watson stat

0.713565

Prob(F-statistic)

0.000000

Log likelihood

The estimation results show that partially (t test) CAR variables are
positively and significantly related to banking credit in Indonesia. This is
indicated by the coefficient value of 8350.311 and the probability value of
0.0011. In ROE variable have negative and insignificant effect proved by
coefficient value equal to -2664.063 and probability value equal to 0.1257.
While the NPL variable has a negative effect and is not significant on
Independent variable. This is shown in the coefficient value of the NPL
variable of -17541.70 and the probability value of 0.0806. Different results
are shown on LDR variable which has positive and significant effect on
independent variable. This is shown from the LDR variable coefficient value
of 7597.481 and the probability value of 0.0000.
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While the different results obtained from the F-test showed from the
four independent variables affect the dependent variable of bank credit in
Indonesia. F-test results of 0.000000 smaller than critical α (α = 5% = 0.05). The
estimation result of Adjusted R2 also shows the number of 0.830171 which
means that all independent variables mempenagruhi dependent variable
equal to 83,01% while the rest influenced by other variable outside model
Random Effect Estimation
Variable

Coefficient

Std. Error

t-Statistic

Prob.

C

-402000.4

121896.9

-3.297872

0.0014

CAR

9119.638

2427.667

3.756544

0.0003

ROE

-1370.585

1627.089

-0.842354

0.4020

NPL

-21316.31

9044.914

-2.356718

0.0207

6228.525

1024.655

LDR

Effects Specification
Cross-section random
Idiosyncratic random

6.078652

0.0000

S.D.

Rho

93933.65

0.6461

69523.28

0.3539

Weighted Statistics
R-squared

0.499263

Adjusted R-squared

0.475699

    S.D. dependent var

Mean dependent var

38139.16

S.E. of regression

79939.35

    Sum squared resid

5.43E+11

F-statistic

21.18742

    Durbin-Watson stat

0.390931

Prob(F-statistic)

0.000000

R-squared

-0.334774

Sum squared resid

3.38E+12

110400.3

Unweighted Statistics
Mean dependent var
    Durbin-Watson stat

167356.6
0.062805

Partial result indicates that CAR variable value have positive and
significant effect. This is evidenced from the CAR variable’s keofisien value of
9119.638 and its probability value of 0.0003. While the variable ROE also has a
coefficient value behave negatively and not significant. Can be seen from the
value keofisien ROE variable equal to -1370.585 and the probability of 0.4020.
While with other variables in the NPL variable also have a negative and
significant effect. This is obtained from the value of NPL variable coefficients
of -21316.31 and the probability of 0.0207. The LDR variable has positive and
significant effect with the coefficient value of 6228.525 and the probability
value is 0.0000.
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Different results are shown by the F-test in which the overall
independent variable is influential on the dependent variable. Can be seen
from the results of F-test estimation of 0.000000 where smaller than the
critical value α (α = 5% = 0.05). While the result of Adjusted R2 estimation
shows the number 0.475699 which means all independent variables influence
dependent variable equal to 47,56%. While the rest is influenced by other
variables outside the model.
Best Model Selection Result Panel Panel Regression on Countercyclical
Capital Buffer Policy in Indonesia.
Chow Test
Effects Test

Statistic

d.f.

Prob.

Cross-section F

39.764453

(8,77)

0.0000

Cross-section Chi-square

147.183571

8

0.0000

This test compares between Pooled Least Square (PLS) model and Fixed
Effet Model (FEM) by testing PLS as H0 and FEM as H1. The estimation results
show that the probability value of Chi-Square (0.0000) is smaller than the
critical probability (α = 5% = 0.05). It shows that Hypothesis (H0) is rejected.
So it can be concluded that the 95% confidence level of interception for each
bank is not the same. Thus, the Fixed effect model is better than the common
effect (PLS). If the Chow test results in a Fixed Effect model as a better model,
then the test will be continued by using Hausman Test.
Compare
Hausman Test
Test Summary
Cross-section random

Chi-Sq. Statistic
31.377572

Chi-Sq. d.f.

Prob.
4

0.0000

The Hausman Test aims to find a more appropriate model used in panel
date regression, which in this model compares the Random Effect Model
(REM) with Fixed Effects Model (FEM) by testing REM as H0 and FEM as H1.
The estimation results show the probability of Chi-Square (0.0000) is greater
than the critical probability (α = 5% = 0.05). So H0 is rejected and H1 accepted.
Based on Hauman test it can be concluded that in the regression analysis of
panel data in this research using Random Effect Model model
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By using eleven samples of commercial banks in Indonesia which is
divided into two between the banks that move on the SOEs and BUMS are
evaluated so that required panel regression. This research is estimated using
Fixed Effect Model (FEM) method. This model can perform calculations on
the error term, the calculation results in a correlation between unit time and
individual units.
In the econometric model it is necessary to test the classical assumptions
on the model performed to see if the model meets BLUE (Best, Linear,
Unbiased, Estimator). A model can be categorized well when it has passed
classical assumption tests. The assumption test used in this research is
Multicollinearity Test, Heterokedasticity Test and Normality Test. The test
results of the three classical assumptions that must be met.
Estimation Results of Panel Data Regression Method
Uji Diagnosis

Test

Output Hitung

Prob (α = 5%)

Kesimpulan

Multikolinearitas

Correlation Matrix

-

-

Heterokedastisitas

White Test (No Cross Term)

328825.1

0.97785

Normalitas

Jarque Bera

5.855.851

0.053508

tidak  terjadi Multikolinearitas
tidak terjadi Heterokedastisitas
Berdistribusi Normal

The result of data estimation of research variables shows that all the
classical assumption criteria are met. In the Multicolinearity test is done
to determine whether there is a perfect or imperfect relationship between
all the variables that explain. Multicollinearity test is done by estimating
correlation matrix with limit of correlation between independent variable
equal to 0,08. On the assumption of heterokedasticity by using White Test
(No Cross term) can be fulfilled because the probability value of 0.977850.
With such probability values indicates that the probability value is greater
than α (α = 5% = 0.05). It shows that there is no problem of model error
specification. While on the other assumptions, the assumption of Normality
by using Jarque Berra Test can be fulfilled or can be said to be normal
distribution. With probability value 0.053508 shows that bigger than α (α =
5% = 0,05).
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4.2. Empirical Result CCB Analizes to Credit Bank in Indonesia
On the CAR ratio has a positive and significant impact on the banking credit.
It means Capital Adequacy Ratio of the small CAR ratio will be able to affect
the growth rate of bank credit. The higher the CAR ratio will help the banking
industry to provide the minimum reserves used in the event of economic
shocks so that banks can avoid the crisis. This is in accordance with the theory
in this study. According to Perry Warijo (2004), the behavior of banking credit
supply is influenced by the perception of the bank on the prospect of debtor
business and the condition of the bank itself, such as capital (CAR). One of
the Basel III frameworks is that every banking industry is required to ensure
the quality and quantity of its capital.
In the profitability ratio (ROE) achieves that the rentability ratio has a
negative and insignificant effect to credit banks in Indonesia. Banks with a
high probability of showing tend to and prefer to save capital with internal
funding in the form of retained earnings. In this research, ROE probability is
described as probability obtained by bank. The high level of profit obtained
by banks is used as a capital buffer. Which of these reserves can be useful
when there are shocks in the future but does not significantly affect credit
growth.
In the ratio of collectibility (NPL) shows that the NPL ratio has a negative
and significant effect on banking credit. In this ratio, calculating the number
of nonperforming loans means that the higher the NPL level the lower the
profit earned by the banks because it causes the increase in the ratio of nonperforming loans. The rules set by banking regulations require each individual
bank maximum value of colletibility ratio ranges from 3-5%. If the value of the
collectibility ratio exceeds the maximum standard, so the bank soundness is
not good. Statistically the NPL ratio shows a positive and insignificant effect
on loan growth. This means that the high and low NPL ratio will affect the
supply credit of bank. Although the NPL has a fairly high NPL ratio but in
commercial banks has a high CAR ratio and this is enough from the minimum
set by Bank Indonesia so as to cover the credit risk caused by non-performing
loans. Therefore, an increase in NPL does not significantly reduce credit.
The liquidity ratio (LDR) has a positive and significant to credit growth
banks in Indonesia. Liquidity ratio is an indicator in calculating the ability
of banks to repay the obligations of customers who invest their capital in the
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form of credit. The higher the LDR ratio the lower the banking quality. This
is influenced by the higher LDR ratio indicates that the bank is not liquid
because if the bank has a high LDR ratio, indicates that the bank does not
have sufficient capital reserves to pay obligations its self. With the high LDR
the bank disburses all funds for the interest of liquidity or other bills so that
if the bank is not able to manage an amount of LDR at any time the bank is
unable to repay its liquidity obligations. Conversely, the lower the LDR level
indicates that the bank has capital buffer to pay back obligations its self. The
result of stastistic of commercial bank in this research LDR number achieved
positive and significant result. In general, the average LDR ratio is still below
the maximum value targeted by Bank Indomesia by 78%.

5. CONCLUSION
1.

Based on the results of the discussion that took the observation of eleven
Bank in Indonesia which is divided into four banks managed by BUMN,
seven Banks managed by BUMS revised show that the rate of growth
of bank credit is high enough to have a high effect of procyclicality. The
high effect of procyclicality can lead to systemic risks caused by the
credit growth of bank, so it is necessary to countercyclical capital buffer
policy to mitigate the effect of the procyclicality and the final result is to
maintain Indonesia’s financial stability.

2.

Based on the results of PLS analysis simultaneously independent
variables CAR, ROE, NPL, LDR effect on Credit dependent variable.
While partially CAR variable have positive and significant influence
to dependent variable, ROE have negative and not significant effect
to dependent variable, NPL have negative and not significant effect
to dependent variable and LDR have positive and significant effect to
Credit dependent variable.

353

Banking Sector Resilience and Efficiency

REFERENCES
Andini, Fathiyah dan Yunita, Irni. 2014. Analisis pengaruh Return on Asset
(ROA), Return on Equity (ROE), Non Performimg Loan (NPL), dan Loan
to Deposit ratio (LDR) terhadap Capital Adequacy Ratio (CAR) pada
perusahaan perbankan Indonesia 2009-2013. Jurnal manajemen bisnis
telekomunikasi dan informatika, Fakultas ekonomi dan bisnis Universitas
Telkom.
Anggitasari, Agustina Alam. 2013. Hubungan Simultan Antara Capital Buffer
dan Resiko. Jurnal Skripsi Fakultas Ekonomika dan Bisnis Universitas
Dipenogoro.
Astini, Km. Suli dkk. 2014. Pengaruh CAR, LDR dan Bank Size terhadap NPL
pada lembaga perbankan yang terdaftar di Bursa Efek Indonesia. Jurnal
Managemen Universitas Pendidikan Ganesha Singaraja.
Bandara, Amarakoon. 2014. How Effective are Countercyclical policy tools
in mitigating the impact of financial and economic crises in Afrika?.
Journal of Policy Modeling.
Bayuseno, Vaditra. 2014. Analsis Faktor yang mempengaruhi Capital Buffer
perbankan di Indonesia (study bank-bank konvensional Go Public 20102013). Jurnal Skripsi Fakultas Ekonomika dan Bisnis Universitas Dipenogoro.
BCBS. 2010. Countercyclical capital buffer proposal. Bank for International
Settlements.
Benes, Jaromir and Kumof, Michael. 2015. Risky bank lending and
countercyclical capital buffer. Journal of economic dynamics and control.
Braslinsa, Girts dan Arefjevs, Ilja. 2013. Basel III: countercyclical capital buffer
proposalthe case of Baltics. Prosedia social and Behavior sciene letter.
Carvallo, Oscar 2015. The latin American bank capital buffers and bussiness
cycle: Are they pro-cyclical?. Journal of International Financial Markets,
Institution and Money.

354

Analyzes on Counter-Cyclical Capital Buffer to Credit Growth of Commercial Banks in Indonesia Periods of 2007-2016

Coffinet, Jerome 2012. Two-way Interplays between capital buffer and credit
growth: Evidence from French Bank. Journal of International Financial
Markets, Institutions and Money.
Didier, Tatiana. Et al. 2012. How resilent and countercyclical were emerging
economies during the global financial crisis ?. Journal of International
Money and Finance.
Fauzia, Nanda Arum dan Idris. 2016. Analisis faktor-faktor yang
mempengaruhi Capital Buffer. Journal of Managemen Universitas
Dipenogoro.
Febrianto, Dwi Fajar. 2013. Analsis Pengaruh Dana Pihak Ketiga, LDR, NPL,
CAR, ROA, dan BOPO terhadap Jumlah Penyaluran Kredit. Jurnal
Ekonomi fakultas Ekonomika dan Bisnis Universitas Dipenogoro.
Fitrianto, Hendra. Wisnu Mawardi. 2006. Analisis Pengaruh Kualitas Aset,
Likuiditas, Rentabilitas, dan Efisiensi terhadap Rasio Kecukupan Modal
Perbankan yang terdaftar di Bursa Efek Jakarta. Jurnal studi manajemen
dan organisasi Universitas Dipenogoro.
Gantika, Fauziah Putri. 2015. Analisis pengaruh kepemilikan bank,
konsentrasi kepemilikan, BOPO, LDR, Bank Size dan CAR terhadap
Non Performing Loans. Jurnal ekonomi fakultas ekonmika dan bisnis.
Grose, Stefan and Schumann, Enrico. 2013. Cyclical behavior of German
bamks capital resource and the countercyclical buffer of Basel III.
Europian Journal of Political Economy.
Guidara, Alaa. Et al 2013. Banks capital buffer, risk and performance in the
canadian banking system: Impact of bussines cycles and regulatory
changes. Journal of banking and Finance.
Huang, Xian and Xiong, Qiyue. 2014 Bank Capital Buffer Decisions under
Macroeconomic Fluctuations: Evidence for the Banking Industry of
China. International Review of Economics and Finance.
Jokipii, Terhi and Milne Alistair. 2011. Bank capital buffer and risk adjusment
decisions. Journal of financial stability.

355

Banking Sector Resilience and Efficiency

Lopez, Martha et al. 2014. Credit Cycles, Credit Risk and Countercyclical
loan provisions. Journal Economic and Finance.
Najakhah, Jazilatun dkk. 2014. Pengaruh kinerja keuangan terhadap
kemampuan penyaluran kredit pada bank umum swasta nasional
devisa go public. Journal of social and politic Universitas Dipenogoro.
Pramono, Bambang Dkk. 2015. Dampak Kebijakan Countercyclical capital
buffer terhadap pertumbuhan kredit di Indonesia. Working paper Bank
Indonesia.

356

Analysis Of Maritime Transportation
Industry And Its Implications To The
Indonesia’s Current Account
Masagus M. Ridhwan, Angsoka Y. Paundralingga, Rakhmat Pratama,
Yenny Fridayanti1
Bank Indonesia

ABSTRACT
This study examines sources of the Indonesia’s current account deficits notably
from service balance that is notoriously known persistence deficit over time, and the
opposite direction is likely for trade balance. In doing so, first this study seeks to
illuminate the main causes of the service balance deficit in the balance of services,
which is predominantly originated from sea transport (maritime) aspect. Secondly,
performance of the domestic maritime transport industry especially shipping liners
and shipyard will also be discussed, and consequently policy recommendations
will be drawn from this study. Having used the combined research methods in both
qualitative and quantitative, some important results are as follows. First, this study
finds the existence of foreign dominance in shipping industry in Indonesia. The
Indonesian exports and imports are mostly served by foreign fleets, while domestic
sea shipping although fully operated by domestic fleets, yet mostly are foreign-made
ships paid either through charter facilities, leasing or via agency. The domestic fleets
are generally unable to serve international trade due to lack of their economic scales
as well as limitations in their capacity and competitiveness. Secondly, pattern of
industrial development centered in Java island, in which leads to economic imbalances
between Java and Off-Java, has also incurred high cost (i.e. backhaul problem) for
shipping across regions throughout country. Finally, based on quantitative analysis,
the result indicates that many more vessels are added for domestic puropose would
be the most crucial factor in reducing the service balance deficit vis a vis reducing
current account deficits and hence, improving the country’s balance of payments.
Keywords: service balance, maritime economy, econometrics model
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I. INTRODUCTION
1.1. Background
Indonesia is an archipelago country, two thirds of Indonesian region is
covered by the ocean and coastal region, where the total length of the coastline
in Indonesia reaches 80 thousand square km, or 2 times the length of the
equatorial sphere and the second longest coastline in the world. In addition,
Indonesia also has a very strategic geographic position that is located
between two continents of Asia and Australia, and between the two Pacific
and Indian Oceans, as well as Southeast Asian countries. As an archipelagic
country, Indonesia has the potential of maritime property that has not been
utilized properly, among others in the form of: (1) oil / gas resources, (2)
marine transportation, (3) fisheries, (4) marine agriculture / Tourism, (6)
manufacturing industries and shipyards. Although Indonesia has enormous
natural resource development potential in the sea, the level of exploration
and exploitation is still very low.
As an archipelagic country, Indonesia has great potential to become
the world’s maritime axis, as the direction of Indonesia’s maritime economic
sector development. The maritime axis is a strategic idea embodied to
ensure inter-island connectivity, the development of the shipping and
fishing industry, the improvement of marine transportation and the focus on
maritime security. For that, there are five main pillars as an effort to realize
Indonesia as a maritime axis of the world, namely: first, build a maritime
culture; Second, the commitment to maintain and manage marine resources
with a focus on building food sovereignty through the development of
the fishery industry by placing fishermen as the main pillars; Third, the
commitment to encourage the development of maritime infrastructure and
connectivity through the development of sea tolls, seaports, logistics and
shipping industries, and maritime tourism; fourth, maritime diplomacy that
invites all Indonesian partners to cooperate in the maritime field, and fifth,
development of maritime defense forces.
However, with the great potential, the fact that the maritime sector
has not been able to become the backbone of Indonesia’s development
and economy, where the contribution of the non-oil and gas sub-sectors
(fishery, logistics, tourism, etc.) to the national GDP is only 4%, which is
much lower than other Asian archipelago countries, such as: Philippines
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(21%), moreover Japan (28%). The fishery sector has also not been a major
source of livelihood for Indonesians, where only 5% of Indonesians are
living as a fisherman. In the sea freight sector, foreign shipping companies
dominate the international shipping market share of 90 percent. The high
level of dependence on foreign shipbuilding industry is also in machinery,
components, and others. Shipping insurance services are also controlled by
foreign companies about 87%.
This has an impact on Indonesia’s current account condition, especially
in the service sector, which continues to deficit. Although the goods balance
is still recorded as a surplus (Graph 1), due to a substantial deficit in the
service balance of USD 8 billion / year (Graph 2) it causes a persistent deficit
in the current account balance (Graph 3). The sources of the service account
deficit come from payments and receipts for services including exports
and imports of manufacturing services, maintenance and repair services,
transportation services, travel services, construction services, insurance
and pension services, financial services, intellectual property usage fees,
Computers and information, personal services, culture and recreation, and
government services.
Service Sector focused on this research is Sailing Services especially as
main transportation facility for delivery of goods either domestic (inter island)
or between country. From the point of view of the maritime economy and
Indonesia as an archipelago country, the study of shipping services will be
very relevant especially with the following considerations. First, the balance
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Figure 1. Current Account Deficit
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of services deficit structure is mostly contributed by transportation services
which reach 77%, especially for goods transportation. The high deficits in
transportation services (freight) that continue to occur each year, among
others due to the high dependence of shipping services controlled by foreign
ships, which reach about 95% for international export-import activities, while
for domestic sea transport, the share of foreign ships is up to 40%.
The Ministry of Finance also noted that foreign vessels controlled 78%
of ships, 94% carrying capacity, and 90% of import-export, while Indonesian
vessels controlled only relatively small ships. Nevertheless, the government
has paid attention to this condition, one of them through the implementation
of the cabotage principle imposed through Law No. 17 of 2008, in which
domestic shipping companies are obliged to own Indonesian-flagged vessels
/ own vessels and use the services of domestic crew and foreign ships are not
permitted to transport passengers and / or goods between islands or between
ports in the territorial waters of Indonesia.
Secondly, the infrastructure and performance of the efficient services
sector (transportation, distribution, etc.) will provide great support to the
performance and competitiveness of the domestic manufacturing industry
in the international market through increased efficiency, as well as to
maintain the availability of supply in the domestic market. Access to a better,
more efficient, and cheaper service sector will increased productivity of
the domestic industry, and in turn will strengthen global competitiveness
even more so in today’s FTA / MEA era. Meanwhile, the infrastructure and
performance of transportation and logistics services in the country is still a
constraint, where compared to other countries in Asia, transportation costs
in Indonesia are high enough to reach 27% of GDP. Indonesia’s Logistic
Performance Index (LPI) is still ranked 59th (2012) which is still far behind
compared to other ASEAN countries, such as: Singapore (1), Malaysia (29),
Thailand (38), Philippines (52) And Vietnam (53).
Thirdly, in line with the National Logistics System (Sislognas), the role
and function of transportation infrastructure in facilitating effective and
efficient flow of goods and maritime development, to realize local, national
and global connectivity. Fourth, smooth and efficient connectivity and
transportation is expected to reduce the selling price in Indonesia, especially
in the archipelago and remote areas, resulting in price stability and inflation.
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Based on the above description, There are three main objectives of
this research. First identifying the sources of the deficit in the balance of
services, especially sea transportation. Second, mapping the performance
of national maritime industry especially shipping liners and shipyard. And
third, developing policy recommendations. Given that shipping services are
heavily dependent on the availability of the fleet, while the vessel majority
comes from imports, this study may also contribute to overcome deficits in
the goods balance. Thus, both analyzes on shipping services and the shipping
industry in turn lead to an efforts to reduce the national trade balance deficit.

II. INDUSTRIAL CHARACTERISTICS OF NATIONAL SHIPPING SERVICES
2.1. Global Shipping Conditions
Indonesia as a maritime country, has the potential of sea spaces through
which international shipping routes with high density levels. Geographically,
Indonesia is located in a cross position between two continents (Asian
continent and continent of Australia), and is flanked by two oceans (the
Pacific Ocean and Indian Ocean), where the Malacca Strait becomes a trading
route with solid intensity and Very strategic especially in Asia Pacific region.
In addition, Indonesia is the largest archipelagic country in the world with
the GDP value and the largest population in ASEAN.
Nevertheless, the great potential does not necessarily make Indonesia
the main port or hub, where Indonesia currently serves only as a bridge in
the global trade chain. Meanwhile, several other ports in ASEAN such as
the port of Singapore, port of Tanjung Pelepas and Port Klang (Malaysia)
are listed as the busiest port in Asia. On the other hand, China’s initiative to
develop its economy with the Silk Road Economic Belt strategy also has the
potential to insure trade density via the Malacca Strait which can also affect
Indonesia. The Chinese initiative aims to create several economic corridors
that span over 60 countries around the world, integrating Asia, Europe and
Africa, through connectivity on five issues: policy consulting, infrastructure
connectivity, free trade, local currency circulation, and relationships Peopleto-people.
Looking deeper at the condition of the maritime sector facing Indonesia,
it can be mentioned that one of the problems is the very limited capacity of
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domestic ports compared to ports in some other countries such as Malaysia
and Singapore. Currently, the majority of domestic ports in Indonesia can
only be serviced by small capacity constraints (capacity constraints), which
are very far behind compared to Malaysia. This further impacts on the
relatively low economic of scale of port performance in Indonesia and the
high cost of transportation causing high cost economy.
In addition, Indonesia’s maritime infrastructure also tends to be weaker
than ASEAN and China, especially in terms of port capacity and quality,
capacity and age of ships, and logistics performance as reflected in the
Logistic Performance Index (LPI). This resulted in most of Indonesia’s export
transactions being transported using foreign fleets to Singapore and Malaysia,
where domestic shipping services are merely a feeders. Meanwhile, all
imported products to Indonesia are transported by foreign shipping services
through Singapore and / or Malaysia.
2.2. Domestic Shipping Industry
Indonesia’s shipping industry grew rapidly after the adoption of cabotage
principles based on Presidential Instruction No. 5/2005 on Empowerment
of the National Shipping Industry, which was further strengthened by Law
No.17 / 2008 on Shipping. In 2015 the number of commercial vessels with
new Indonesian flags is 6,041 units, but in 2015 to 16,574 units, or increased
174%. In general, the shipping industry in Indonesia is dominated by five
shipping companies with a total market share of 50.4% consisting of Meratus
Line (15.2%), Salam Pacific Indonesia Line / SPIL (13.6%), Tanto Intim Line
(11, 6%), Tempuran Mas Line (7%), and Caraka Tirta Perkasa (3%).
Meratus, as the largest national shipping company, operates a fleet of
more than 56 ships and 40,000 container boxes and 27 shipping routes from
Java Island to Sumatra Island, Kalimantan, Sulawesi, Bali, Nusa Tenggara
and Maluku. While SPIL is more focused to serve the voyage to Eastern
Indonesia, especially with the aim of Papua Island.
The implementation of Azas Cabotage in Indonesia aims to encourage
the development of the national shipping industry, in order that domestic
shipping is not dominated by foreign shipping. In addition, the cabotage
principle entitles national shipping companies to operate exclusively in
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Indonesian waters, whereby all domestic shipping routes may only be served
by Red-and-White vessels.
This prompted national shipping companies to expand the market.
Shipping companies will look for potential to open new routes from
undeveloped areas by shipping routes. If the area has potential resources, a
new route will be opened. The entry of ships into new areas will encourage
the acceleration of regional development so that eventually other shipping
companies will also go to serve the route.
Based on ship types, the increase is quite high, especially in oil tankers
and other types of ships (fishing, passenger ships, etc.), but its share of total
shipbuilding capacity in Southeast Asia tends to decline, indicating the high
competition of other shipping industry in Asia Southeast.
In terms of shipping infrastructure, most ports in Indonesia are still
traditional ports with relatively shallow draft (port water depth). This causes
the domestic can only be served by small vessels (capacity constraint), or can
only serve container ships with a maximum capacity of 5,000 TEUs. While
ports in neighboring countries / the world can already accommodate vessels
with s.d size. 18,000 TEUs.
The lack of port development, is the impact of low trade volume
between Java and Outer Java. Java is a base area of manufacturing and food
agriculture industry, while outside Java, especially Kalimantan and KTI is the
basis of mining, and plantation. Industrial goods in Java generally come from
imports (raw and auxiliary materials), whereas the demand outside Java, is
generally supplied from Java. This happens because of a trade imbalance
between destination and origin. From the side of the voyage, this is called
a backhaul problem, or simply a one-way cruise that is fully charged. This
backbone causes a high cost economy, where the cost of shipping goods
becomes expensive. The shipping businessman tends to charge all operational
costs of the vessel to the shipper of Java because it has no certainty whether the
vessel will be filled on the way home. This causes logistics costs in Indonesia
are still relatively high among other countries. As an illustration, the Jakarta
- Belawan and Surabaya - Makassar lines, which are the busiest in Indonesia,
only record 3,000 TEUs per week trading volume, thus using only a fleet of
ships with a carrying capacity of 1,700 TEUs.
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2.3. Domestic Shipbuilding Industry
The limitations of infrastructure faced by domestic ports have impacted the
decision of national shipping companies to use small vessels as domestic
container transport, thus causing costs per-TEU to be higher compared with
the use of large vessels. In comparison, the price of container ship rental
for the ship class size of 1,700 TEUs (± 25,000 DWT) and 3,500 TEUs (±
50,000 DWT) is shown in Table 3. The table is recorded by HARPEX (Harper
Petersen Index) which tabulates the weighted daily charter rates for seven
Size of ship class.
Tabel 8. Price Rent Charter Rate per Day
Classification
1,700 TEUs

3,500 TEUs

Rent Charter Rate
USD per day
USD per day per TEUs
USD per day
USD per day per TEUs
Rent 3,500 TEUs / Rent 1,700 TEUs

2004

2015

12,905

2016*

11,700

6,150

7.59

6.88

3.62

17,273

13,250

5,500

4.94

3.79

1.57

65.01

55.01

43.44

Description: * November 2016
Source: http://www.harperpetersen.com/harpex/harpexRH.csv

The table above shows that the price of rental vessels per day decreased
compared to 2004. During the period of 2016, the condition of excess supply
even made the rental price of the ship fell by almost half. Larger declines are
experienced by ships with greater weight. Even that makes the cost of leasing
3,500 TEUs cheaper than the cost of leasing 1700 TEUs of ships. Thus shipping
costs per TEUs, shown in USD per day per TEUs also show a decline. In 2004,
shipping costs per TEUs using 3,500 TEUs were USD4.94 or 65.01% cheaper
than using the 1,700 TEUs. Thus the use of larger vessels of 3,500 TEUs will
be able to cut logistics costs by approximately 35%, when compared to using
the 1,700 TEUs of average ships used by freight companies in Indonesia. This
comparative value also shows a trend that continues to grow until now. With
the latest value (November 2016), the cost of renting per day per TEUs using
3,500 TEUs is 43.44% cheaper than using the 1,700 TEUs. But keep in mind
that the increase in container ships should be followed by an increase in draft
ports to a minimum of 12.5 meters.
Based on data from the Ministry of Industry (2014), of the 250 registered
shipbuilding industries, only about 40% are counted actively in operation,
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where most domestic shipbuilding industries are only able to meet about
35% of new ship building needs, and 85% For ship repairs. In addition, other
problems facing the shipyard industry are still dominantly dependent on
imports, with the share of imported components in the shipyard industry
accounting for 70%.
Currently, one of the problems facing Indonesia is the shortage of
shipyard, especially in Java Island, as a result of the growing number of
vessels. It is quite difficult for shipping companies because ships have to
queue for 2 - 3 months for improvement. Where urgent repairs are necessary,
encouraging shipping companies to use shipyards in other countries such
as Malaysia and Singapore, resulting in business losses (loss of potential
revenue and additional costs). As an illustration, Jakarta is the end point of
67% of ships in Indonesia, but the number of shipyards in Jakarta is only 15%
of the total shipyards in Indonesia.
On the other hand, the number of ship demand is currently increasing
along with government programs to strengthen the maritime sector. However,
capacity for new vessels is still limited and companies are still unwilling to
make substantial investments to create new shipyards.

III. ANALYSIS AND DISCUSSION
3.1. Source of Service Deficit Deficit on Sea Transportation
Indonesia’s balance of payments is tabulated by the Directorate of Statistics
of Bank Indonesia based on the Balance of Payment Manual and the Balance
of Payment Text Book issued by the IMF. An important part of the tabulation
is the goods balance, which shows international trade activity between the
Indonesian resident and the foreign resident. The second part that is not
less important is the service balance, which includes transactions that are
not accompanied by physical ownership transfer. Developing countries
with modest transportation systems will rely more heavily on international
logistics services in serving their international trade and domestic trade, and
therefore may have a deficit service balance.
Characteristics of Indonesia as an archipelagic country with a limited
domestic marine transport company also contributes to the balance of services
deficit. Broadly speaking, domestic sea transport companies are divided into
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domestic shipping and overseas transport for international trade (exportimport). Shipping companies for domestic transport, for example consists
of inter-island shipping, pioneer voyages and people’s voyages. Some large
industries that have their own fleet of transport, are categorized as special
shipping.
The Directorate of Statistics of Bank Indonesia, tabulates Indonesia’s
balance of payments through various documents related to international
trade and services. One of the important information for the balance of
services is the export and import documents, for example through the Export
Declaration of Goods (PEB) documents reported by exporters. Data on exports
will be an input to the goods balance, while data on freight costs along with
term of delivery becomes the input for the service balance. The balance of
payments data collected by Bank Indonesia indicates that approximately
90% of international shipping service providers are foreign shippers (foreign
shipping liners), both for transport to Indonesia (import) or from Indonesia
(export). As for domestic transportation services, because cabotage principle
can only be served by domestic actors (domestic shipping liner)2. As more
vessels are owned by domestic freight companies, the share of domestic
sea transport also shifts.In 2005, the national fleet could only serve 55.5% of
domestic sea freight. This amount is increasing so that by the end of 2014,
from a total of 408.55 million tons only 53.73 thousand tons are transported
using the foreign fleet. Thus the domestic fleet is able to control almost 99.9%
of domestic sea transport.
The use of foreign fleets for domestic transport is an exception, especially
since it requires ships with higher technical specificat3. On the other hand, after
the cabotage principle is enacted more foreign companies set up domestic
companies as their agents. In 2003, the number of Indonesian flagged vessels
operating as foreign shipping liner agents4 was 6,629 units and then increased
to 7,227 units in 2007, two years after the cabotage principle was enacted.
2

3
4

The cabotage principle forced the change of the flag of a foreign ship into an Indonesian flag. Since its introduction in
2005, the number of ships is 5,750 ship units and by the end of 2015 the number has nearly tripled to 14,156 units, while
the number of shipping companies has increased from 1,885 companies (year 2010) to 2,718 companies (in 2014). The
decline also occurred in the case of the number of foreign-owned vessels chartered by domestic shipping companies
dropped from 2,447 ships (in 2003) to 1,154 vessels (in 2007) after Cabotage’s principle was enacted. This number
continues to decline to 691 vessels (in 2010) to 295 ships (in 2014).
Ships with higher specifications are required in upstream oil and gas industries such as seismic vessels, drilling vessels, and
offshore construction vessels.
Indonesia’s maritime transport industry has two main players, namely domestic shipping fleet and foreign-owned fleet in
the form of charter vessels or agency.
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The decline in world trade due to GFC has resulted in a decrease in
the number of agent vessels from 4,922 units in 2010 to 4,320 units by 2014,
or approximately one-third the number of domestic vessels (or one-fourth
of total vessels). Thus, although domestic freight is already entirely using
Indonesian-flagged vessels, 25% of them are agents of foreign shipping
companies. Unfortunately, data on how much the service account deficits
caused by vessels from domestic firms of foreign companies are unknown
because the PEB document only requests the filling of the ship’s name, while
the name database of ships integrated with the company name is not owned.
One of the cheaper ways for domestic shipping companies to get foreignmade ships is through leasing. Unlike a charter which is a one-time contract
based on the lease term and availability of the vessel, the lease provides a
long-term payment scheme terminated by transfer of ownership to the
buyer’s hands, at the end of the lease period. Generally, the cost of leasing per
day is much cheaper than the cost of charter. In the service account, the cost
of leasing is also not known for certain because the financial services post is
already a combination of other financial services payments.
To obtain the causes of the balance of services deficit, we conduct an
analysis of the Foreign Exchange Flows data (LLD) used for the payment
of transport services, both for international and domestic sea transport and
Indonesia Balance of Payments data. Some of the data that was not obtained
was estimated through Focused Discussion (FGD) with the marine freighters.
From the analysis result, it can be seen that the main source of cause of
deficit necara service is divided into 4 major sections, namely: Sailing Services
Industry of 65% (consisting of transport using foreign shipping liner, charter
(lease) and foreign ship leasing, container lease and payroll salary of crew
Foreign vessels), followed by Shipyard Industry (22%), Financial Services
Insurance (11%), and Port (2%).
1. Shipping Services Industry
The Shipping Services industry has four activities that contribute to the
balance of services deficit. The greatest activity is the use of foreign shipping
liner in international freight transport by sea in connection with import
export transactions (42%). While in the inter-island domestic freight, there
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are three major parts, namely domestic shipping which is an agent of foreign
company5, foreign ship charter and foreign-made ship leasing by domestic
shipping company (20%). While container leases have a share of 2% and
foreign crew salary wages of 1%.
International (foreign) shipping companies are the sole choice for
national exporters and importers, as almost no domestic shipping companies
are involved in interstate shipping, even in short-haul shipment to Singapore
and Malaysia. In contrast to the domestic shipping industry that is protected
by the cabotage principle, still using foreign-made ships or leasing foreign
ships, contributing to the balance of services deficit. While the next deficit is
contributed by container leasing because it can not be produced in Indonesia.
2. Shipyard Industry
The shipyard industry contributes to the balance of services deficit and the
goods balance. In the service account, the inability of the domestic ship
industry to produce transports as a substitute for foreign vessels, both rent
and leasing, adds to the balance of services deficit. In addition, due to the
limitations of domestic shipyard capacity, many domestic vessels have to
make repairs and repairs abroad such as: Singapore, etc .; Although employers
have to pay five times more expensive. Payments sourced from this transfer
are then entered into the balance of services Indonesia. In addition, the low
capacity of the domestic ship industry in providing domestically-made ships
will encourage the import of ships that also add to the deficit in the goods
balance. However, the effect on goods balance deficits is not the focus of this
study.
One of the fundamental causes of maritime policy mistakes so far is not
to place ships and ports as an important part of infrastructure, which should
necessarily be a priority in policy development. In a maritime economy, if
maritime transport becomes part of maritime infrastructure, Seen as a factor
to improve production yield. Saut (2003) revealed that in general, maritime
infrastructure can be grouped into four main clusters that are related to ships,
ports, logistics and ICT (Information and Communication Technology).
5

Some domestic marine transport service companies that are agents of foreign companies are PT. White Star who is the
agent Maersk Line, and PT. Evergreen Indonesia which is the agent of Evergreen Line.
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In relation to ship clusters, new shipbuilding facilities such as shipyards
and boat docks (for repairs) are also important infrastructures. But in addition,
the main and essential thing is the fleet of ships as one of the maritime
service production units. For clusters related to port services may be defined
as facilities related to vessels, cargo and passenger services. However, the
service is not only for dock needs in the waters area, but also for land areas
close to the source of cargo or passenger origin.
As for logistic clusters, infrastructure is typically defined as a facility
that provides inventory and distribution services to provide added value and
a closer range of service areas. While ICT clusters are related to infrastructure
such as for operations, commercial, security and safety as well as supervision
of the national maritime territory.
3. Financial Insurance Industry
The financial insurance industry contributes to the service account deficit
due to the export and import process, in which most business actors prefer
cheaper foreign insurance and are also considered to be more secure. One
of the factors contributing to the high domestic insurance is the image of
Indonesian waters that are less secure, as it relates some criminal acts.
4. Port
From the port sub-group, the service balance deficit contribution is derived
from leasing cranes by all Indonesian ports. Indonesia has no crane machine,
and container, so to operate cranes, Indonesian ports must rent or lease.
3.2. Factors Causing Domination of Foreign Liners in Shipping Services
Industry
As mentioned above, given that shipping services are a major contributor to
the balance of services deficit, it will further discuss the factors causing foreign
dominance in domestic shipping services. In explaining the dominant factor
of foreign liner in the shipping service industry, the analysis uses descriptive
analysis method that mainly was obtained through field survey, in-depth
interview, focus group discussion (FGD), and desk study using secondary
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materials. Field Survey conducted in three major port areas and Indonesia’s
main shipbuilding industries, namely Jakarta, Batam and Surabaya. In-depth
interviews and focus group discussions were conducted on industry players,
authorities, and academics. While desk study conducted on secondary data.
As explained in the previous chapter, the source of balance of services
deficit is from the dominance of foreign liners in serving Indonesian shipping
services. This research will try to answer the fundamental reason behind this
dominance.
1) Indonesia’s
Infrastructure

Unsupported

Geographical

Position

by

Sufficient

Indonesia’s geographical position, though crossed by the international trade
channel, is not supported by sufficient infrastructure to become an international
transshipment location. Thus, Indonesia is no longer a major (only speaking)
part of the world trade route. Limited Indonesian port infrastructure is a
problem. With relatively limited draft depth (see figure 2), large-sized ships
can not dock in Indonesia. Currently, international shipping companies
operate more large ships to reduce container transport costs. While the ports
in Singapore and Malaysia can be visited by large vessels so have a high
throughput. As an illustration, throughput Port of Singapore in 2015 recorded
30.9 million TEUs, while Malaysia has two ports namely Port of Klang and
Port of Tanjung Pelepas with a throughput of 11.8 million TEUs and 9.2 million
TEUs respectively. This achievement is higher than Indonesia’s throughput
(8 million TEUs), Thailand (2 million TEUs) and Vietnam (5 million TEUs).
This can be achieved because the three ports become transshipment hub for
ASEAN and Australia-Oceania. Some of the factors that cause Singapore &
Malaysia to be the location of Transhipment Hub include: Geographic (Asia’s
main shipping lane), Capacity and Facilities, Performance (Port Operator
Productivity), Choice of Main Liner Operator, Goods owner preference
(including 3 P / L or 4 P / L types), Cheaper logistics costs.
The weak condition of Indonesia’s port infrastructure and the smallscale economy of domestic shipping service players are two sides of the same
problem currency. The majority of domestic ports are shallow so that they
can only be served by small vessels (capacity constraint). While the limit of
container ships that can be served is 5,000 TEUs. For comparison ports in
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neighboring countries, Malaysia and Singapore are able to accommodate
vessels with s.d sizes. 18,000 TEUs. Small vessels cause the delivery of goods
to be inefficient with the cost of more expensive transportation (high cost
economy).
2) Economic Scale of Smaller Domestic Shipping Companies amid
International Sea Freight Cost Efficiency
After the Global Financial Crisis (GFC) in 2008, the global economic downturn
caused the demand for shipping to drop, resulting in excess supply in the
world. The decline in global demand makes the world’s shipping industry
downsized to keep it operating, where merger and acquisitions become one
of the most preferred options. On the other hand, the high frequency of IntraAsian marine trade including Indonesia forces foreign shipping to move
the fleet to Asia. Excess supply conditions in the shipping sector further
reduce transportation costs. This becomes the background of export and
import options using foreign ships with cheaper and credible tariffs. In the
midst of cheaper foreign invasion fleets, national shipping companies that
have smaller economies of scale only serve as feeders for foreign shipping
companies to deliver and pick up containers to the main port.
On the other hand, the tariff of foreign ships is cheaper because it
uses large vessels and is able to collect large volume of cargo. As the vessel
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Figure 2. Data Distribution Between Distance and Cost of Sea Transportation
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increases, the role of distance as the penkurating variable from the high cost
becomes lost. In modern voyages, the main factor of cheap transportation
costs is the volume of shiploads, or in other words, the larger the vessel
used for delivery, will decrease the transportation costs per unit of goods.
Likewise, the greater the shipping volume will decrease transportation costs
per unit of goods. Here, transportation costs are variable costs depending on
shipping volume and ship size. While the physical distance no longer has a
correlation with transportation costs.
Empty backhaul is an economic condition that occurs between two
economies of a much different size. Areas with larger economies are able
to deliver the goods in full (full loading), but otherwise smaller regions will
not be able to deliver the same amount of goods. This happens because the
scale of production in smaller areas is limited or even small area production
goods have no market in large areas. Thus, container cargo from small area
to large area will tend to be empty. In this case, the cost of transportation to
a small area would be a fixed variable, as the shipping company would also
charge the sender in a large area to bring the ship back in empty condition.
Conversely, the shippers from small areas will be able to get a very low cost
to send goods to large areas, using a boat that is not full.
Backhaul problems also hinder domestic shipping companies to
serve international routes. In order to expand, one of the national shipping
companies that opens international shipping routes can not operate because
it is unable to compete with international shipping companies. On the
way to leave, the cargo of the vessel is fully loaded with Indonesian export
products, but on returning the Indonesian company can not fill the load
optimally because the import to Indonesia uses the procedure of import of
Cost, Insurance and Freight (CIF), so that the delivery of goods to Indonesia
is determined by the seller goods. Selection of Term of Deliverence (TOD)
like CIF is also one of the issues that will be further explained. Large-scale
merchants tend to have contracts with international shipping companies as
they have more competitive rates.
When compared to the global economy, the volume of international
trade in Indonesia is relatively small. With a large domestic market structure
but production structures tend to rely more on natural resource commodities,
most international freighters experience an empty backhaul problem for
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delivering goods to Indonesia (imported to Indonesia). Meanwhile, shipping
goods from Indonesia (export from Indonesia) by using foreign ships will get
much cheaper cost due to the condition of the ship that is not full.
Therefore, in order to compete with international shipping services,
domestic shipping services must use larger vessels. However, larger vessel
investment requires a steady shipment volume, which can only be obtained
by increasing the scale of the Indonesian economy and the structural reforms
of domestic industries that are beyond the discussion of this research. This
economic jargon is often referred to as “ship follows the trade”, which means
the freight services industry will develop following economic activity.6
Similar problems occur in the country, the domestic shipping service
industry is stuck on a small and inefficient economic scale. Empty backhaul
conditions occur between the economies of Java and beyond Java that are
much smaller. With a shallow port infrastructure, domestic shipping has
no incentive to renew and enlarge their fleet capacity. The average size of
ships owned by domestic shipping companies is 1,700 TEUs. Raising the
average size of ships to 3,000 TEUs will certainly significantly lower the interisland transport costs. Having a larger ship will also be a driver for shipping
companies to widen their service to the international level.
Thus, some factors inhibiting domestic shipping companies to increase
their economic scale are: (1) port infrastructure support (especially in depth),
(2) regional economic imbalances, (3) lack of shipbuilding industry support,
and (4) technical factors related to the bureau of classification and financing.
The support of the government with the deepening of the harbor, the
determination of strategic ports, is only visible in the era of President Joko
Widodo. The real impact for the shipping industry would still take time.
Regional economic imbalances are also one of the factors driving the growth
of the shipping industry. The “die” of the manufacturing industry, and the
absence of cargo from the region hinders the national shipping industry from
investing in vessels.
Without the support of the shipbuilding industry, the domestic shipping
industry will only rely on foreign-made ships, which then contribute to the
6

The world’s largest shipping liner, Maersk Line, entered Indonesia (Dutch East Indies) since 1928 at the port of Belawan,
to transport coffee to Europe.
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deficit of the goods balance. Technical factors is related to ship classifications
that is not accepted by international classification bodies (for example Llyod
Register of Shipping, UK, Nippon Kaiji Kyokai, Japan).7 While the financing
support related to the fulfillment of domestic ship needs is still a fundamental
problem, especially since the risk of shipping loans is still considered very
high and also the interest rate offered is relatively high.8 As a result, investors
are reluctant to invest in the shipbuilding industry so that the increase in the
number of units of domestic vessels is low.
3) The Implementation of Cabotage Azas is Only Done Partially
Cabotage principle is regulated in Law no. 17 of 2008 on Shipping. Through
this principle, foreign ships are prohibited from operating in inter-island
domestic shipping activities. With the spirit of protection, the domestic
shipping service industry is protected in the hope that the shippers will be
able to achieve greater economies of scale. Cabotage policy is not something
foreign in the world of shipping. At least there are three aspects that are
usually set in the cabotage principle, namely the prohibition of using foreign
crew, using foreign flags, and using foreign-made ships to serve domestic
shipping. The United States, for example, applies these three aspects
strictly. While Indonesia in this case only partially regulate the use of flags
and foreign crew. The short-term impact of this policy is higher number of
Indonesian-flagged ships. However, the increase in the number of vessels
more as a result of the change of flag from foreign to Indonesia, but other
attributes of the ship has not changed. There are ships with foreign names
but flagged Indonesia (see Appendix 3). Likewise vice versa, there is a ship
with the name of Indonesia but a foreign flag. This can have an impact on the
accuracy of Indonesia’s balance of services data.

7

8

The classification of ships in Indonesia is carried out by the Indonesian Bureau of Classification (BKI). BKI is one of the
State-Owned Enterprises (SOEs). With this form, BKI is required to generate profits every year. This is one of the principal
objections of shipping companies, which demand that BKI be independent as well as similar institutions in other countries
and internationally. Shipping companies complain about the high cost of classification, among others also related to
the form of state-owned enterprises. BKI is in the process of enrolling in the International Association of Classification
Societies (IACS) so that the classification they produce is acceptable in the international shipping world.
One of the finest types of ship financing is the German Limited partnership or KG (Kommanditgesellschaft). This model
was introduced since 1970, and excluded from taxes.
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4) Selection of Term of Delivery (TOD) that Does Not Have Benefit for
Indonesia
There are two choices of terms of delivery, namely Cost, Insurance and
Freight (CIF) and Free on Board (FIB). Both types of contracts / shipping
agreements bind both sellers and buyers in terms of goods transport between
the two parties. The main difference between the two agreements is in terms
of responsibility for goods during transit. Both contracts clearly state the
origin and destination of the shipment used to establish when the goods are
moving in charge. Items will not be considered sent, until they are received
by the buyer.
In the CIF agreement, insurance and other fees are the responsibility of
the seller, while the obligations and liabilities associated with the successful
delivery must be paid by the seller when the goods have reached the buyer’s
hand. In this contract, the seller, which is the resident of Indonesia in case of
export or foreign resident in the case of import, is responsible for choosing
the shipping company. On the contrary, the FOB contract releases the seller’s
responsibility when the goods are on board. Therefore, once the goods are
shipped, the buyer that is a foreign resident in the case of export or Indonesian
resident in the case of import, is responsible for all costs and damages. The
two types of contracts, have their respective advantages and disadvantages.
Similar to other transactions, the determination of the type of contract
agreed upon will depend on the strength of the party’s bargaining position.
Thus Term of Trade, is a function that reflects bargaining position (bargaining
position) of domestic actors against foreign parties. The absence of domestic
shipping on international shipping, the high cost of domestic insurance, the
domestic classifications regulated by the Indonesian Bureau of Classification
(BKI) not accepted by the international ports, the still small scale of the
domestic shipping economy and domestic trade, are the inputs of the
function. Theoretically, the knowledge of the local import export process has
an effect on the strength of bargaining position. While the smaller relative
size weakens the bargaining position. In other words larger companies and
those with larger networks will have a stronger bargaining position.
In the case of Indonesia, Indonesian exporters mostly use terms of
delivery FOB while majority Indonesian importers use terms of delivery
CIF. CIF contracts imposed on importers are understandable, in the absence
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of a domestic fleet that navigates international routes, forcing importers to
use foreign fleets to bring their cargoes to Indonesia. The thing that is often
of concern is the contracts imposed on Indonesian exporters. As a seller,
Indonesia should have a stronger bargaining position which is then expected
to use the CIF contract and thus use a domestic fleet to ship goods abroad.
However, in reality exporters prefer to use FOB contracts and therefore,
overseas buyers are responsible for shipping and prefer a more credible
foreign fleet.
In addition, the issue of empty backhaul also makes the delivery of
export goods from Indonesia much cheaper by using foreign fleets due
to the condition of the empty vessel. The frequent jargon is to send goods
from Tanjung Priok to Padang by sea will be more expensive than sending
goods from Tanjung Priok to Beijing. Thus, the consideration of exporter
entrepreneurs not to use CIF is the most feasible, least expensive, more
credible and feasible option in the absence of a domestic fleet capable of
undergoing international routes. Therefore, forcing exporters to use CIF
contracts without improvement in some sectors, will not solve the problem.
In some cases, Indonesian exporters do not have a strong bargaining position
to use CIF because they are passive sellers. It is precisely the outsiders
(importers of Indonesian goods) who are more active (active buyer) and
take the initiative to find and buy Indonesian products. Therefore, it is not
surprising that outsiders choose to use foreign fleets.
As of 1 March 2014, Indonesian exporters are required to include the
value of goods export transactions on goods export notification (PEB) using
terms of delivery in the form of Cost, Insurance, and Freight (CIF). This policy
is based on Minister of Finance Regulation No. PMK.04 / PMK.04 / 2014
dated February 19, 2014 concerning Procedure of Filling Export Transaction
Value in CIF Form at PEB. The policy of inclusion of clause of CIF terms on
PEB is a follow up of the Minister of Trade policy through Minister of Trade
Decree No. 01 / M-DAG / PER / 1/2014 dated January 2, 2014 on Procedure
of Determination of Freight Value and Insurance Value in Charging Export
Notice of Related Use Term Of Delivery Costs, Insurance, and Freight For
Export Implementation. In practice in the field, the regulation does not work
and does not affect the changes in the service balance.
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5) Coordination Between Long Term Institutions and Tend Overlapping
There are several Ministries / Agencies that have authority in the development
and regulation of the shipping industry both in terms of licensing and the
development of the national maritime concept. However, in operations
in the field, coordination between agencies has not been done optimally,
so tend to cause an overlap. As an illustration, in the registration of ships
with the Indonesian flag required two agencies in the management, namely
Directorate General of Sea Transportation for statutes and PT. Bureau of
Indonesian Classification for technical appropriateness of ships.
In terms of maritime development programs in the future, there is a
tendency for different view among the institutions, where an institution tends
to develop a pendulum of the archipelago so that Indonesia will only have two
international sea ports located on international trade routes, while domestic
shipping is carried out by national shipping companies in accordance with
A cabotage principle. While other agencies tend to prepare all ports in each
region to serve ships with international destinations to facilitate the export
of goods.9
In the process of loading and unloading at the harbor, there are also 16
stakeholders involved so it takes a relatively long process in issuing imported
goods. Currently, dwell time in Indonesia is still relatively high, causing the
flow of goods to become non-current and does not provide business certainty
and make logistics costs become high. It also affects the high Yard Occupancy
Rate (> 65%), thus impacting the constraints in the production or investment
process because it takes a relatively long time in the process of capital
expenditures or raw materials.
3.3. Performance Analysis of Domestic Shipyard
3.3.1. Gap Analysis
Currently, the total production capacity of new shipbuilding at the national
shipyard of 160 shipyard units is 1 million DWT. Only 10 shipyards capable
of building a 50,000 DWT vessel. Assuming that Indonesia’s total shipyard
capacity is 1 million DWT. The Indonesian shipyard is only capable of
9

Source: INSA FGD, Jakarta, 2016
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making 200 units of 5,000 DWT vessels, or 20 units of vessels of 50,000 DWT.
At full capacity, Indonesian shipyards are only able to meet 10% of the ship
requirement of 1,574 units of ships put forward by the government in the
framework of the sea toll.
Indonesia’s shipbuilding industry is relatively difficult to compete because
the price of ships made in Indonesia is more expensive 30% of China. This is
partly due to the high price of steel plate as a base for shipbuilding, while in
China there is an incentive to purchase steel plates for shipbuilding. Imposition
of import duties on components ranges from 5% - 12.4%, while import of used
vessels is not subject to import duty. In terms of production time, the current
production speed is 1.5 years. As for the implementation of reparations can be
done by 250 units of shipyards with a maximum capacity of 12 million DWT
(equivalent to 8.5 million GT). The maximum capacity of Graving Dock is
300,000 GWT with maximum working size of 50 thousand GWT.
The potential for demand for new vessels is relatively large with the
government’s plan to purchase vessels for the Sea Toll as much as 1,574
units in 5 years. While the ships operated by the majority national shipping
company (± 9,750 units) are 20 years old. While from the reparation side, with
the increasing number of Indonesian-flagged vessels so currently recorded
equivalent to 18 million GT, a reparation capacity of 10.8 Million GT. This
figure is higher than the current capacity of 8.5 million GT. As a result the
waiting time of ship reparations is long (± 3 months).
With the existing market potential, there is still a shortage of production
capacity for the manufacture of new vessels of 240 units of shipyards with a
capacity of 1.4 million DWT. As for the reparations still experienced a lack
of 50 units of shipyards with a capacity of 13 million DWT. To improve the
competitiveness of Indonesian shipyards, at least 40 new shipyards are required
to build vessels of more than 10,000 DWT with a production speed of 10 months.
3.3.2. Econometric Analysis
3.3.2.1. Basic Model
The Error Correction Model (ECM) method is used to analyze the factors
affecting the deficit in Indonesia’s services account, especially in the non-oil
sector. The ECM method is a time series data analysis based on the belief
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that there is a long term relationship (cointegration) between the estimated
variables. In addition, each variable is also predicted to have short-term
dynamics. With the ECM method, both of these can be captured.
Some of the literature used as a reference in the methods include Engle
and Granger (1987), Harris (1995), and Enders (2004). To test the presence or
absence of cointegration, we can use several methods, including the method
of Engle-Granger and Johansen Method.
Bank Indonesia has two Balance of Payment (BOP) models, namely
BIBOP10 and BIMA11. Both models apply the two steps Error Correction
Model (ECM) methodology but with different block structures. The BIBOP
(Bank Indonesia’s BOP) model was developed in 2013 by the BOP Manual 5
(BPM 5). This model was developed more to access import export blocks in
BOP. Meanwhile, the BIMA model (Balance of Payments Indonesia Model
for Assessments) developed by the Department of Economic and Monetary
Policy 2014 on the basis of BOP Manual 6 (BPM 6). This model was developed
more to assess the larger system.
At BIMA and BIBOP, the Deficit of the Services Account is modeled as a
function of imported goods.
Model BIMA : NONFOBATPSECA = f (IMNOGOCA)
Description
: NONFOBATPSECA = Non-oil and gas freight services
			
IMNOGOCA = Value of non-oil and gas imports
Model BIBOP : FREIGHT_NM = f (MNM)
Description
: FREIGHT_NM = Non-oil and gas freight services
			
MNM = Value of non-oil and gas imports
In this model, Freight is defined as the “surplus or deficit of the freight
services” which includes costs incurred in the loading and unloading
activities to / from the port transport vessel required under the contract.
Freight services are divided into three types, namely services of non-oil and
gas freight, oil transport services, and gas transport services. The non-oil and
gas transportation service model is made simple by linking it with the value
of non-oil and gas imports. The greater the import of non-oil and gas, the
greater the goods transport services.
10 Source: Hidayah Dhini Ari, et al.,“Model Balance of Payments”, WP/01a/2008.
11 Source:Tri Winarno, et al., “Balance of Payments Indonesia Model for Assessments (BIMA)”, LHP/2/DKEM/2014.
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3.3.2.2. Simulation of the Number of Ships Flag of Indonesia
In this simulation, to test how strong the influence of domestic shipbuilding
and the influence of cabotage in decreasing the service balance deficit and
added variable of number of Indonesian flagged ships (Total_Fleet).22
BIMA Model : NONFOBATPSECA = f(IMNOGOCA, TOTAL_FLEET)
Description
: NONFOBATPSECA = Non-oil and gas freight services
			
IMNOGOCA = Value of non-oil and gas imports
BIBOP Model : FREIGHT_NM = f (MNM, TOTAL_FLEET)
Description
: FREIGHT_NM = Non-oil and gas freight services
MNM = Value of non-oil and gas imports
A more complete alternative approach is to use the number of foreign
ships entering Indonesia. But the limitations of data make the model is not
feasible. Variable port number, also an alternative independent variable
that can be included, but at least additional new ports since 2000 make the
variable is also not feasible.
Tabel 9. long-term BIMA Model
Dependent Variable: NONFOBATPSECA
Method : Least Squares
Date : 06/22/16 Time: 06:25
Sample: 2000Q1 2013Q4
Included Observations: 56
Variable

Coefficient

Std. Error

t-Statistic

Prob.

C

517.3072

57.19367

9.044833

0.0000

IMNOGOCA_FC

0.099197

0.011801

8.405789

0.0000

TOTAL_FLEET

-0.148753

0.026920

-5.525672

0.0000

@TREND

-3.216570

4.087143

-0.786997

0.4349

(T > = 2007.25)*(T < = 2008.5)

285.5488

86.97290

3.283193

0.0019

R-squared

0.912737

Mean dependent var

1182.084

Adjusted R-squared

0.905892

S.D. dependent var

533.9149

S.E. of regression

163.7888

Akaike info criterion

13.12008

Sum squared resid

1368165

Schwarz criterion

13.30091

-362.3622

Hannan-Quinn criter.

13.19019

F-statistic

133.3595

Durbin-Watson stat

0.769721

Prob (F-statistic)

0.000000

Log likelihood

12 The addition of the vessel itself can be done by import or build mechanisms through domestic shipyards, thereby also
affecting the deficit / surplus of the goods balance. But in this study, the focus is only on the balance of services.
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Tabel 10. Short-term BIMA Model
Dependent Variable: D(NONFOBATPSECA)
Method : Least Squares
Date : 06/22/16 Time: 06:25
Sample: 2000Q2 2013Q4
Included Observations: 55 after adjustments
Variable

Coefficient

Std. Error

t-Statistic

Prob.

C

-4.955061

9.956488

-0.497672

0.6210

D(IMNOGOCA_CF)

0.073381

0.005574

13.16395

0.0000

D(TOTAL_FLEET)

-0.056635

0.026734

2.118425

0.0395

_A1_ECM_NONFOBATPSECA(-1)

-0.162597

0.059836

-2.717391

0.0092

T = 2010

-426.8653

65.21604

-6.545403

0.0000

T = 2009

-622.3400

82.26043

-7.565484

0.0000

T = 2010.75

-251.4736

66.18232

-3.799710

0.0004

T = 2009.75

229.4001

66.30435

3.459805

0.0012

R-squared

0.936896

Mean dependent var

22.61770

Adjusted R-squared

0.927498

S.D. dependent var

229.8281

S.E. of regression

61.88395

Akaike info criterion

11.22212

Sum squared resid

179992.3

Schwarz criterion

11.51410

Log likelihood

-300.6084

Hannan-Quinn criter.

11.33503

F-statistic

99.68679

Durbin-Watson stat

1.599413

Prob (F-statistic)

0.000000

In the long-term BIMA Model, a 1% increase in the number of ships
(TOTAL_FLEET) will reduce the transportation balance deficit by 0.14%
with 1% significance. On the other hand, a 1% increase in net import volume
will raise the balance of transport deficit by 0.09% at 1% significance. As in
the short-term BIMA Model, a 1% increase in the number of ships (TOTAL_
FLEET) will decrease the balance of transport deficit by 0.05% significance of
1%. Conversely, an increase in net import volume of 1% will raise the deficit
in the balance of transport by 0.07% at 1% significance.
In the long-term BIBOP Model, a 1% increase in the number of ships
(TOTAL_FLEET) will decrease the transport balance deficit by 0.15% by 1%
significance. Conversely, an increase in net import volume of 1% will raise
the deficit in the balance of transport by 0.09% 1%. While in the short-term
BIBOP Model, a 1% increase in the number of ships (TOTAL_FLEET) will
decrease the transport balance deficit by 0.1% with a significance of less than
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Tabel 11. long-term BIBOP Model
Dependent Variable: -SERV_FRT
Method : Least Squares
Date : 06/22/16 Time: 06:19
Sample: 2000Q1 2012Q3
Included Observations: 51
Variable

Coefficient

Std. Error

t-Statistic

Prob.

C

1132.548

170.4357

6.645017

0.0000

M_NL

0.094580

0.010977

8.615951

0.0000

TOTAL_FLEET

-0.151570

0.031909

-4.750077

0.0000

@TREND

-17.17325

4.498830

-3.817270

0.0004

(T > = 2007.25)*(T < = 2008.5)

354.4421

98.28636

3.606219

0.0008

R-squared

0.904727

Mean dependent var

1161.593

Adjusted R-squared

0.896442

S.D. dependent var

536.5098

S.E. of regression

172.6512

Akaike info criterion

13.23332

1371189

Sum squared resid

Schwarz criterion

13.42271

Log likelihood

-332.4496

Hannan-Quinn criter.

13.30569

F-statistic

109.2052

Durbin-Watson stat

1.099715

Prob (F-statistic)

0.000000

Tabel 12. Short-term BIBOP Model
Dependent Variable: D(-SERV_FRT)
Method : Least Squares
Date : 06/22/16 Time: 06:12
Sample (adjusted): 2000Q2 2012Q3
Included Observations: 50 after adjustments
Variable
C

Coefficient

Std. Error

t-Statistic

Prob.

9.714114

17.57131

D(M_NL)

0.070260

D(TOTAL_FLEET)

-0.106129

_A1_ECM_SERV_FRT(-1)

0.305329

T = 2009

-686.4102

R-squared

0.858326

Mean dependent var

23.97503

Adjusted R-squared

0.845732

S.D. dependent var

270.9387

S.E. of regression

106.4163

Akaike info criterion

12.26723

Sum squared resid

509599.5

Schwarz criterion

12.45844

Log likelihood

-301.6809

Hannan-Quinn criter.

12.34005

F-statistic

68.15750

Durbin-Watson stat

2.347255

Prob (F-statistic)

0.000000
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0.552840

0.5831

0.007570

9.281881

0.0000

0.046254

-2.294470

0.0265

0.105556

2.892567

0.0059

135.9830

-5.047765

0.0000
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5%. Conversely, an increase in net import volume of 1% will raise the deficit
in the balance of transport by 0.07% at a 1% significance.
Thus, the econometric model successfully demonstrated that the number
of vessels significantly decreases the service balance deficit. However, the
biggest decline will occur if Indonesia makes its own ship domestically. With the
long-term BIMA model, the addition of 1% vessel through import mechanism
will reduce the balance of services deficit by 0.14%, while at the same time it
increase the deficit of service balance due to import by 0.09%. Thus the total
impact on the balance of services deficit is 0.05%. Conversely, if the ship is only
domestically produced, the total deficit in the service account deficit is 0.14%.
3.3.3. Input-Output Analysis
The Input-Output (IO) table is prepared for the purpose of presenting an
overview of the causality and interrelationships between units of activity
(sector) in an economy in a region as a whole. IO table is presented in matrix
form, where each row indicates how the output of a sector is allocated to meet
the between demand and final demand, whereas each column shows the input
consumption between and the primary input by a sector in the production
process. The IO table is used to analyze the industry’s performance in the
ship sub-sector and its repair services, both on its multiplier on the increase
of labor and on relationships with other sectors.
Tabel 13. Distribution Power Index and Degree of Sensitivity Sub-Sector Ship and its Repair Service
Indonesia
Business field

Korea

Labor
multiplier

Backward
Linkage

Forward
Linkage

Backward
Linkage

Forward
Linkage

Agriculture

0.037

0.654

1.092

0.909

0.588

Mining

0.004

0.726

1.04

0.875

0.816

Manufacture

0.015

1.075

2.971

1.306

3.485

Electrical, Gas, & Clean Water

0.006

1.332

0.971

1.003

0.648

Construction

0.013

1.158

0.601

1.072

0.475

PHR

0.022

0.807

0.521

0.907

0.728

Transportation and communications

0.015

1.035

0.644

0.996

0.884

Finance, Leasing and Corporate Services

0.006

0.776

0.958

0.726

1.203

Services

0.025

0.9

0.565

0.888

0.709

Ship and Its Repair Services

0.012

1.537

0.69

1.319

0.464
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Based on the results of IO data analysis, it is found that if there is an
increase in demand for Ships sub-sector and its Repair Services sub-sector
by Rp 1 billion, then employment in the sub-sector will increase by 12
people. The figure is relatively small compared to other sectors, but this subsector is a capital-intensive industry and requires workers with high skill
qualifications.
In terms of linkages with other industries, the Ship Sub-sector and its
Repair Services have a large backward linkage (1.537), the highest compared
to other sectors. The same thing happened in Korea (with IO 2005), Ship
sub-sector and its Repair Service has a large backward linkage (1,319). As
a technology-intensive industry, the shipping industry needs support from
basic and intermediate industries as a shipbuilding component supplier.

IV. CONCLUSIONS AND POLICY RECOMMENDATIONS
4.1. Conclusions
The service account deficit illustrates the basic weakness of Indonesia’s
economic structure, as the other developing countries, where the consumption
sector is not sustained by the production sector. The service balance includes
any service transaction between the resident and non-resident, and the deficit
position indicates that the domestic service sector is not capable of being a
major support. For Indonesia, the largest contributor to the services account
deficit is sea shipping services sector, where most exports and imports of
Indonesia served by foreign fleets. While the domestic marine sailing services
sector although navigated by 100% of the domestic fleet still use foreignmade ships or foreign shipping agency companies. The amount of charter or
lease of foreign vessels and imported vessel leases is a contributing factor to
the balance of services deficits.
The inability of the domestic fleet to serve Indonesia’s international
trade is not only come from the problems in the shipping industry. The
three basic points are at the root of the problem and should be of concern:
First, Goverment Policy. Because of the relative policies and rules issues that
have not been harmony / integrated inter-related policymakers, national
private actors in the field of marine shipping services and shipbuilding
will likely not have sufficient incentive to invest and develop the business,
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so it’s relatively low economies of scale to play in International level.
Development of port infrastructure which became the main key of the new
maritime industry began to become a priority during the reign of President
Joko Widodo (2014).
Second, Industrial Structure. The maritime industry is a complex
industry that not only relies on the shipping industry as a carrier provider
of freight services. Strong domestic shipbuilding industry structure is also
needed not only in the supply of ships made in Indonesia, but also in terms
of maintenance. Cabotage policies designed to protect the agent of domestic
shipping services, only require the use of flags of Indonesia, and the ban
on foreign fleet to sail the inter-island transportation is not followed by the
obligation to use the ship domesik. In addition, the issue of the maritime
industry domestic characterized by low carrying capacity of both upstream
(shipbuilding industry), the limited domain market sector between (industrial
shipping services), and minimum user preferences (manufacturing), in
downstream sector shipping costs will no longer be a variable cost (variable
cost) where costs become cheaper as the amount of charge but it becomes
a fixed cost (fixed cost), where the shipper is charged not only shipping
but also the cost of turning an empty vessel. Thus, efforts to improve the
balance of services Indonesia, can not be separated from regional economic
development.
Domestic shipping depends heavily on imported vessels, due to the
competitiveness of domestically-made boats (price and quality). With high
import dependency (70% -80%), the price of domestically-made ships depends
on the amount of government subsidies. Long import process also resulted in
the manufacture process in the country relatively longer. The external factor
is the decline in world trade which causes the price of foreign used vessels
to be cheaper. Ship repair and repairs are often done in overseas shipyards
due to inadequate number of domestic shipyards with lower processing and
quality. The amount of import-content procurement of these vessels also
affects the national trade balance deficit.
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Quantitative analysis results: Gap Analysis shows the shortage of
domestic shipyards to meet government targets. The econometric model
shows that the addition of the vessel is the most important variable to decrease
the service balance deficit. The biggest deficit reduction is when Indonesia
produces its own vessel with a total deficit reduction of 0.14%. Conversely,
if the addition of vessels is done by import mechanism, the deficit reduction
is only 0.05%. Input-Output Analysis demonstrates that the ship industry is
crucial and impacts to various sectors.x
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Problems of The Kyrgyz Economic Policy
Convergence In Frame of The Eurasian
Economic Community
Zalkar Kamalov
University of Kyrgiztan
ABSTRACT
The Kyrgyz Republic became the fifth country which joins the Eurasian Economic
Community On August 12, 2015. The Treaty on the Eurasian Economic Union
provides for deepening economic integration, including implementation of an agreed
macroeconomic and monetary policy. However, for the time being Kyrgyzstan is
struggling to demonstrate convergence in this direction. In this paper I will examine
the problems of current monetary and fiscal policy of Kyrgyzstan. The following
issues are also considered: the extent to which the exchange rate and monetary policy
regimes are effective and achieve the stated objectives; how effective are the channels
through which regulators influence the economy; what are the obstacles to effective
convergence of monetary policy in frame of integration; what could be the goals and
objectives, solved by the National Bank of Kyrgyzstan.
Keywords: Macroeconomic And Monetary Policy, Economic Integration, Economic
Regulation
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1. INTRODUCTION
The Kyrgyz Republic is the fifth country that joins the Eurasian Economic
Community (EEC) in 2015 among Russia, Kazakhstan, Belarus and Armenia.
The Treaty on the Eurasian Economic Union provides for deepening economic
integration, including implementation of an agreed macroeconomic and
monetary policy. However, for the time being Kyrgyzstan is struggling
to demonstrate convergence in this direction. This has been repeatedly
emphasized in researches conducted annually by the Eurasian Economic
Commission together with the Center for Integration Studies of the Eurasian
Development Bank. This paper analyzes results of those researches, and
examines the current dynamics of the Kyrgyz economy development.

II. MACROECONOMIC INDICATORS DYNAMIC
According to the National Statistical Committee of the Kyrgyz Republic in
2016, the economy of Kyrgyzstan continued its positive growth trend. GDP
in real terms increased by 3.8 percent (in 2015 growth was 3.9 percent , in
2014 - 3.6 percent , in 2013 - 10.9 percent ).
The country’s economic growth was supported by all major sectors of
the economy. Excluding the enterprises involved in the Kumtor Gold Mine
development, the GDP growth amounted to 3.7 percent (in 2015 - 4. percent
, in 2014 - 4.6 percent , in 2013 - 6.1 percent )1. In nominal terms, the GDP
amounted to 458.0 billion Kyrgyz Soms (KGS2). The GDP deflator formed at
the level of 2.5 percent against 3.4 percent in 2015.

1

2

Here and further calculations were made on the basis of : 1. the National Statistical Committee of the Kyrgyz Republic
data. “Kyrgyzstan in figures”. 2017 http://www.stat.kg; 2. Ministry of finance of the Kyrgyz Republic www.minfin.kg; 3.
Ministry of economy – http://mineconom.gov.kg/index.php?lang=ru; 4. National Bank of the Kyrgyz Republic www.nbkr.
kg
1 US Dollar = 68,68 Kyrgyz Soms (http://www.nbkr.kg/index1.jsp?item=1562&lang=ENG&valuta_id=15&beg_
day=27&beg_month=07&beg_year=2016&end_day=27&end_month=07&end_year=2017)
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Figure 1. Structure of GDP by types of economic activity (2013-2016)

In 2016, the industry also showed its growth. Industrial enterprises
produced goods for production amounting to 205.3 billion KGS, the physical
volume of which increased by 4.9 percent in comparison with the previous
year.
The physical volume of industrial products production increased by
4.8 percent. There was an increase in the production of refined petroleum
products (by 44.4 percent), in mining (by 20.1 percent), food products,
including beverages, and tobacco products (by 12.1 percent). At the same
time, there was the continuing decline in the production of chemical products
(by 39.6 percent) and in textile production, clothing and footwear, leather
and other leather goods (by 22.2 percent). The share of industry in the GDP
structure in 2016 was 17.5 percent.
The prevailing favorable weather conditions, coupled with the policy
of subsidizing agricultural loans, contributed to the growth of agricultural
production. The volume of gross output of agricultural production in 2016
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in nominal terms amounted to 197.1 billion KGS, the real increase was 3.0
percent.
The increase in gross agricultural output was achieved due to an increase
in production of both crop production (by 3.7 percent ) and livestock products
(by 2.5 percent). The services in 2016, compared with 2015, increased by 3.0
percent The growth of trade in 2016 was 7.6 percent compared to the same
indicator in 2015. The increase was noted for all components of this industry,
in particular, the retail trade turnover grew by 8.3 percent, wholesale trade by 6.6 percent, trade in cars and auto parts by 5.9 percent.
The total volume of gross output in construction in 2016 in nominal
terms amounted to 128.6 billion KGS, which in real terms is 7.4 percent more
than the same indicator in 2015.
The volume of investments in fixed assets in this period under review
amounted to 133.4 billion KGS, increasing by 3.8 percent in comparable prices
(in 2015, the increase of the same indicator was 14.0 percent). The growth of
investments was observed practically in all branches, except for construction
the sites of processing industries, education and public health services.
In the structure of the financing sources there was the increase in
investments financed from external funds in fixed assets due to the growth
of foreign loans (by 9.0 percent) and grants (by 7.6 percent). The growth of
the investments volume from domestic funds was due to the increase of
investments from the state (2.0 times) and local budgets (by 4.3 percent), and
also due to the growth of investments under the item “household funds and
charitable assistance from the Kyrgyz residents “ (by 7.7 percent).

III. FEATURES OF THE KYRGYZ FISCAL POLICY
In 2016, the Government of the Kyrgyz Republic carried out the stimulating
fiscal policy. The budget deficit was 20.9 billion KGS or 4.6 percent of GDP
(in 2015 the budget was executed with a deficit of 1.5 percent of GDP).It is
important to note the fact that the budget policy in Kyrgyzstan has not yet
been fully formed, which would ensure an integral relationship between the
formation of the budget and fiscal policy aimed at economic development as
a whole. Mostly the budget is considered as the technical document rather
than the instrument of policy from the Government and Parliament.
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State budget revenues from operating activities amounted to 130.6
billion KGS or 28.5 percent of GDP, an increase of 1.9 percent compared to
the same period of 2015 (7.3 percent in 2015).
Tax revenues, which account the bulk of the budget revenues, amounted
to 93.8 billion KGS, an increase of 10.8 percent compared to the same period
of 2015. Tax revenues by 68.7 percent were provided by receipts from the
State Tax Service of the Kyrgyz Republic and 31.3 percent from the State
Customs Service of the Kyrgyz Republic (in 2015 it was 62.2 and 37.8 percent
accordingly).
At present, despite the positive dynamics of the ratio of growth
payments to GDP, the situation is aggravated by the uneven distribution
between the sectors of the economy.
Today, it is difficult to accurately assess the tax burden on taxpayers due
to complex and often contradicting tax system that applies different regimes
based on size of businesses (large, medium and small), organizational
and legal forms, as well as on the type of industries.. Thus there is a lack
of comprehensive information on the volume of financial and commodity
flows. In this regard, along with the continuation of reforms in all areas
of fiscal policy, it is necessary to pay special attention to improving the
system of gathering of information necessary for the effectiveness of fiscal
administration and control.
The analysis of the fiscal system, from the available data, of in the
Kyrgyz Republic makes it possible to identify the following problems:
1.

Insufficiently effective public administration
1)

duplication in administering of two major budgetary financial
flows by two government departments – (1) the State Tax Service
under the Government of the Kyrgyz Republic and (2) the Social
Fund of the Kyrgyz Republic;

2)

insufficient level of transparency in the formation and distribution
of funds by the Social Fund of the Kyrgyz Republic;

3)

the establishment of non-tax payments by regulatory acts, and the
legal regulation of their administering;
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4)

a lack of reliable statistical and registration information by sectors
and business entities in the classification adequate to the objectives
of fiscal policy and as a result poor government decisions;
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Figure 2. Structure of state budget tax revenues (2013-2016)

5)

a lack of initiative from local self-governments in administering
and increasing the collection of local taxes;

6)

duplication of business registration by state bodies and absence of
operative interaction and coordination of information exchange.

In addition, a lack of uniform application of the tax legislation norms by
various state institutions in practice lead to numerous and lengthy litigation
on tax disputes.
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2.

3.

The uneven distribution of the tax burden
1)

an extensive and not always justified list of exemptions from taxes
payment and other mandatory payments;

2)

significant level of the shadow economy;

3)

a significant burden on the employer for contributions to the
Social Fund of the Kyrgyz Republic.

The ambiguities and gaps in the legislation
1)

4.

Poor Human Resources
1)

5.

legislation does not fully correspond to the tasks of administering
compulsory payments carried out by fiscal and law enforcement
agencies from one side, and the needs of payers to ensure
fulfillment of obligations on them, on the other.
Despite obvious positive changes in recent years, insufficiently
effective administration of taxes and other mandatory payments
to the budget, primarily due to the low staff potential of the bodies
responsible for the development and implementation of fiscal
policy in the country.

Absence of tax culture system of among taxpayers and officials
1)

During the period of statehood of the Kyrgyz Republic, extremely
negative stereotype of citizens’ behavior was among the
population regarding the fulfillment of tax obligations. Lack of
the duty sense that they should pay taxes, impedes the growth of
the competitiveness of the legal economy, overcoming systemic
corruption, increasing the state’s ability to fulfill social obligations.

As for the expenditure part of the state budget for operating activities,
in 2016 it amounted to 115.9 billion KGS, an increase of 10.2 percent (in 2015,
the growth of expenditures amounted to 10.1 percent). In relation to GDP,
expenditures increased from 24.4 percent in 2015 to 25.3 percent. Despite the
growth of budget expenditures, their structure, distributed according to the
economic classification, has not undergone significant changes.
According to the data of the Ministry of Finance of the Kyrgyz Republic,
at the end of 2016, the state external debt amounted to 3.7 billion USD or 56.6
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percent of GDP (in 2015 - 3.6 billion USD or 63.5 percent of GDP), internal
debt - 22.3 billion KGS or 4.9 percent of GDP (in 2015 - 15.5 billion KGS or 3.6
percent of GDP).

IV. MAIN TRENDS OF BALANCE OF PAYMENTS
While examining the situation with the balance of payments in Kyrgyzstan,
in 2016, the current account deficit decreased by 40.2 percent and amounted
to 633.2 million USD or 9.6 percent of GDP (the current account deficit to GDP
was 16.2 percent in 2015). 2016 was characterized by a decrease in foreign
trade indicators. Substantial reduction in the import of goods compared to
export supplies led to a decrease in the trade deficit by 6.9 percent (to 2.1
billion USD).
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Figure 3. Current account

Export of goods for the reporting year decreased by 1.5 percent and
amounted to 1.6 billion USD. The largest export item remained gold, the
value of which increased by 5.4 percent due to the growth of average contract
prices of supplies. At the same time, exports without gold decreased by 6.4
percent and amounted to 892.6 million USD.
Imports of goods (in FOB prices) in 2016 were totaled 3.7 billion USD
and down to 4.7 percent.
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There was a decrease in both exports (by 2.7 percent) and import of
services (by 2.2 percent). At the same time, the “travel” and “transport
services” articles had a decisive influence on the dynamics of services.
The volume of current transfers net inflow amounted to 1.9 billion USD
and increased of 16.9 percent compared to the same indicator in 2015. In the
structure of current transfers, a significant amount of income was provided by
labor migrants remittances. At the end of 2016, the net inflow of remittances
from individuals through money transfer systems amounted to 1.6 billion
USD compared to 1.3 billion USD in 2015.
The balance of the capital account and financial transactions in 2016
decreased by 24.3 percent and amounted to 599.9 million USD. Despite the
decrease in net capital inflows under direct investments by 57.4 percent (to
USD 429.9 million), foreign direct investment funds provided a significant
share of the financial account receipts (87.9 percent of net inflows from the
financial account). The balance of the item “other investments” was positive
in the amount of 49.7 million USD against a negative balance of 171.7 million
USD in 2015. The change in the volumes of “other investments” was mainly
due to a slowdown in the growth of foreign assets of residents of the Kyrgyz
Republic.
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The balance of payments was formed with a positive sign in the amount
of 344.3 million USD against a negative balance of 41.4 million USD in 2015.

V. DEVELOPMENT IN BANKING
There have also been positive developments in the banking sector. Systemic
risks of the banking sector are estimated as moderate in 2016. The banking
sector has a high level of capital adequacy, which indicates the potential for
further enhancement of the financial intermediation level, the efficiency of
the banking sector and the sustainability of the future.
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Figure 5. Dynamics of assets and loan portfolio of banks (at the end of the period)

In 2016 total assets of the banking sector increased insignificantly and
amounted to 178.2 billion KGS. The main share of bank assets - 52.5 percent
was for granted loans.
The volume of highly liquid funds placed by commercial banks in cash,
short-term assets and correspondent accounts with the National Bank of the
Kyrgyz Republic decreased by 14.3 percent, making 49.1 billion KGS or 27.6
percent of the total volume of assets by the end of 2016.
The volume of the loan portfolio decreased by 0.5 percent and amounted
to 93.5 billion KGS. The share of the loan portfolio in the assets of the banking
sector decreased by 0.3 percent compared to 2015 and amounted to 52.5
percent.
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As a result of measures taken by the Government of the Kyrgyz Republic
and the National Bank, the level of dollarization of the banking sector in
2016 reached a historical minimum. The level of dollarization of the credit
portfolio of the banking sector in 2016 declined by 10.5 percent compared to
2015 and amounted to 44.5 percent.
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Figure 6. Dynamics of liabilities and deposit base of banks

At the end of 2016, the volume of liabilities of commercial banks
decreased by 1.5 percent to 149.6 billion KGS. The share of the deposit base
in the total amount of liabilities was 71.6 percent. The deposit base of the
banking sector increased by 4.1 percent and amounted to 107.1 billion KGS.
Liabilities in foreign currency decreased by 13.9 percent compared to
2015 and amounted to 49.0 percent of total liabilities.
The net total capital of commercial banks increased by 8.0 percent
in 2016 and amounted to 29.7 billion KGS. The paid-in authorized capital
increased by 18.0 percent to 19.0 billion KGS.
Net profit of the banking system in 2016 totaled 893.5 million KGS. The
Return on assets index declined from 1.5 percent to 0.5 percent in 2016, and
the return on equity was 3.4 percent.
At the end of 2016, the total loan portfolio of commercial banks and
funds placed by the Russian-Kyrgyz Development Fund (RKDF) amounted
to 96.0 billion KGS and increased by 2.1 percent over the year (in 2015
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Figure 7. The volume of loans from commercial banks taking into account the credits
of the Russian-Kyrgyz Development Fund (at the end of the period)

increased by 19.3 percent). The largest amount of credits RKDF in 2016 was
sent to manufacturing industry and agro-industrial complex development.
Initially the goal of creating the RKDF was to provide conditions for
agriculture and light industry producers in order that they could smoothly
transform their activities after Kyrgyzstan joined the EEC. In fact, RKDF
today lends to any area of activity with the bulk of loans issued to very small
businesses which can not affect the overall development of the country and
is more intended to enrich individual businessmen. At the same time RKDF
slows the convergence of the Kyrgyzstan credit structure to some extent
under current conditions to the Eurasian Development Bank.

VI. MONETARY POLICY PROBLEMS
Until 2013, the main goal of monetary policy was achieved in the frame of
the monetary targeting regime, and a quantitative benchmark for inflation
was established annually, based on the current situation and medium-term
forecasts. In 2014, the National Bank of the Kyrgyz Republic moved from
the mode of targeting monetary aggregates to the regime of interest rate
targeting. To this end, the market mechanism for forming the size of the
discount rate was replaced by a directive method (the NBKR’s board makes a
decision on its size based on the medium-term forecast of GDP, inflation and
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other macro indicators). Despite the fact that the NBKR has adapted some
elements of inflation targeting, no clear statements have been made so far on
the transition to this monetary policy regime.
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Figure 8. Dynamics of KGS exchange rate against USD

The process of introducing elements of inflation targeting is complicated
by a number of problems. One of them is the width of the interest corridor,
which tends to increase, that reduces the ability of the National Bank of
Kyrgyzstan to hold rates on repo transactions in the interbank market around
the discount rate. Another problem is the NBKR’s commitment to balance
between inflation and economic growth. So, in order to promote economic
growth in March 2016, the National Bank increased the volume of loans
extended to commercial banks on non-market terms for a period of six months
by 42.7 percent compared to the same month of the previous year. This in turn
led to a decrease in the money market rates to 1.7 percent, while the NBKR
discount rate was set at 8.0 percent. Thus, the National Bank of Kyrgyzstan
sends mixed signals to the market and, as a result, prevents the formation
of a percentage channel of the transmission mechanism of monetary policy.
Effective implementation of monetary policy is also hampered by a significant
informal sector, high dollarization of the economy and high exposure to
external shocks. As a result, the inflation rate in Kyrgyzstan remains very
volatile.
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The National Bank of Kyrgyzstan does not impose obligations on the
exchange rate but on certain days it carries out interventions to smooth out
exchange rate fluctuations. At the same time, according to IMF estimates,
the KGS exchange rate is generally balanced, as the foreign trade imbalance
is largely due to the associated flows of financing and public investments
in energy and infrastructure (IMF, 2015). External economic shocks and the
subsequent devaluation of the Russian ruble in late 2014 - early 2015 affected
all the EEC states including Kyrgyzstan. In this regard, the exchange rate was
adjusted in the country, monetary policy was tightened, and countercyclical
fiscal policy was applied.

VII. INSUFFICIENT CONVERGENCE IN EURASIAN
ECONOMIC COMMUNITY
Thus, the analysis shows that there have been some changes in the
economy of Kyrgyzstan. Nevertheless, based on the commitments that the
country has made by joining EEC, Kyrgyzstan is still far from fulfilling them.
This is confirmed, for example, by a rather serious backlog of Kyrgyzstan in
terms of such indicator as GDP per capita by PPP in comparison with other
member countries.
Figure 9 shows the dynamics of this indicator in absolute values. To
analyze the real convergence in the EEC member states, annual data on GDP
per capita were used for PPP for the period from 1992 to 2014, presented in
the IMF database to the “World Economic Outlook” report. According to it,
the indicator of the Kyrgyzstan is very low and its growth is insignificant and
amounted to only slightly more than 13 percent in 2015.
As is known, the necessary precondition for the success of integration
processes is the presence of convergence between countries and strengthening
the business cycles synchronization. The analysis conducted by the Center
for Integration Studies of the Eurasian Development Bank showed that in the
EEC countries processes of real, nominal and institutional convergence are
observed. However, they are uneven and do not affect all the countries of the
economic union.
Between Belarus, Kazakhstan and Russia, there is a real convergence
of the pre-emptive type, where GDP per capita in PPPs in Kazakhstan and

404

Problems of the Kyrgyz Economic Policy Convergence in Frame of the Eurasian Economic Community

Belarus is consistently converging with the same indicator in Russia. This
convergence can be characterized by speed as an average. Armenia is also
gradually reducing its GDP per capita gap from Russia but this reduction
is extremely slow. Kyrgyzstan at the present time practically does not
demonstrate convergence with the leaders of the EEC due to the very low
initial level of per capita income.
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Figure 9. Dynamics of GDP per capita according to PPP in EEC member states, USD

In the same analysis, it is pointed out that, in the frame of institutional
convergence, the countries of the EEC are at about the same level as
developing market institutions and conditions for doing business. As well as
for such indicators as the consumer price index, which in the EEC countries
tend to converge (Figure 10).
Kyrgyzstan, along with other countries participating in Eurasian
integration, announced the transition to monetary policy targeting inflation,
which assumes an effectively functioning interest rate channel. However,
interest rates could not have a significant effect on inflation due to the weak
development of financial intermediation and the prevalence of demand
deposits in the banking system of Kyrgyzstan.
An alternative to inflation targeting is monetary targeting. The change
in the supply of money through the monetary base has a significant impact
on the dynamics of inflation in the EEC countries. At the same time, none
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of the countries by the increase in the supply of money could not reach
statistically significant short-term growth of the economy but almost always
face the slowdown in future.

2
1
0
-1
-2
-3
-4

2015Q3

2014Q4

2014Q1

2013Q2

2012Q3

Kazakhstan

2011Q4

2011Q1

2010Q2

Kyrgyzstan
Belarus

2008Q4

2008Q1

2007Q2

2005Q4

2005Q1

2004Q2

2003Q3

2002Q4

2002Q1

2001Q2

2000Q3

1999Q4

1999Q1

1998Q2

1997Q3

1996Q4

-7

1996Q1

-6

2006Q3

Armenia
Russia

2009Q3

-5

Figure 10. Consumer price indices in the EEA member states (logarithmic scale, 2011 = 1)

The main difficulty in using this tool is the limited control from NBKR
side over the monetary base. This is due to the high role of remittances in
Kyrgyzstan’s economy, the influence of which central authorities can not
sterilize on the money supply. In addition, the level of dollarization, high
inflationary and devaluation expectations, inflationary processes of different
levels and volatilities, and a high level of shadow economy are still remaining
on extremely high level.

VIII. CONCLUSION
In my opinion, the following steps are seen as the primary measures in
improving the situation on harmonious convergence of Kyrgyzstan in the
EEC:
•
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reduction of inflation in Kyrgyzstan to the established target level and
its subsequent maintenance within the established goal in frame of EEC
agreements;
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•

development of the real economy, in order to increase the overall
macroeconomic indicators;

•

decrease of the dollarization level;

•

improved coordination of fiscal and monetary policy and its coherence
in the budgeting process in order to promote economic prosperity,
promote regional integration and expand trade with other participating
countries;

•

use of the EEC special funds resources for the purpose of obtaining
support for solving financial problems, including bringing the financial
system in line with the requirements of the EEC financial institutions
for further fruitful cooperation with international financial institutions;

Based on the above, we can draw a general conclusion that the
timely convergence of economic policy to the EEC requirements will help
to accelerate the solution of many problems. Since the EEC opens a real
opportunity for the integration of the Kyrgyz economy in the interaction of
the SCO, BRICS and EU, where the necessary financial bases and banking
structures for cooperation have been created.
Without progress in these areas, Kyrgyzstan may continue to be the
first among the laggards, causing more irritation from other EEC members.
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ABSTRACT
The key challenge for emerging market countries is how to simultaneously maintain
monetary independence, exchange rate stability, and financial integration with
constraints Trilemma hypothesis. Our study focus to: (1) analyze the patterns
of policy interaction changes which taken by Bank Indonesia (BI) in the context
of the Trilemma hypothesis and (2) analyze the Trilemma variable that can affect
on GDP growth and inflation volatility due to exchange rate regime changed and
implementation of ITF. Two methods are used, (1) calculate the Trilemma index
with formula from Aizenman et al. (2008) and (2) To estimate the effect of Trilemma
variable on macroeconomics using GMM during 1981.Q1-2015.Q4. Our result show
that (1) the pattern of monetary policy interaction in Indonesia is always changing,
one of them influenced by changes in the decisions made by BI, such as the change of
exchange rate regime and the implementation of ITF. (2) applied free floating increases
the effectiveness of the monetary policy role on controlling inflation volatility. In
contrast, the implementation of ITF failed in increasing the effectiveness of monetary
independence and financial integration to controlling inflation. Therefore, BI should
re-evaluate the ITF policy. If BI may adopts a monetary policy framework that focuses
on exchange rate targeting rather than inflation targeting, because exchange rates
have a large influence on GDP growth and inflation.
Keywords: exchange rate regime, Inflation Targeting Framework (ITF), macroeconomic
performance, Trilemma Hypothesis.
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1. INTRODUCTION
The objectives of monetary policies are to achieve a sustainable high economic
growth rate and price stability. The Central bank manages three monetary
policies, namely exchange rate stability, monetary independence, and
financial integration (Shoenmaker 2011). The concept of Trilemma conditions
show that central bank face a tradeoff in choosing a combination of these
three goals. If the central bank chooses to increase its monetary independence,
then central bank must reduce to manage one or two other objectives (Ito
and Kwai 2012). Furthermore, any combination of these policies can affect
a country’s economic conditions, namely economic growth, inflation, and
unemployment (Hsing 2012).
The patterns of policy interaction between the three goals may change
over time (Shambaugh 2004 and Hsing 2012). The policy interaction changed
as a result of internal and external factors of the central bank. External factor
comes from an increase in the current of financial openness. Furthermore,
internal factor of the central bank may be caused by change of exchange
rate regime or implementation of new monetary policy framework such as
inflation or exchange rate targeting.
Different countries have the different characteristics of their fundamental
economics and politics (Obstfeld et al 2004). These conditions suppose
a country to have a different monetary policies combination. Developed
countries prefer to optimize exchange rate stability, financial integration, and
giving up their monetary independence. On the other hand in developing
countries, they optimize monetary independence, financial integration and
ignore their control of exchange rate stability. Those conditions indicate that a
country must determine its own policy combination due to its characteristics.
Therefore, it is important for a country to determine its policy combination
in the context of the Trilemma conditions. Imposible for a country to adopt
a policy pattern from another country directly without adaptation. This
research focuses on studying patterns of policy interaction in Indonesia in
the context of Trilemma conditions. Because Indonesia has a characteristics
with small open economy and free floating exchange rate. It is a challenge for
BI to find a good policy interaction to be applied in Indonesia.
Our Study focus to discuss about monetary policy interaction in
Indonesia due to Trilemma conditions and to observe its changes over time.
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It is interesting to learn because BI changes its monetary framework. Both
of decisions are expected to lead BI replace their policies combination in the
next time. First, BI implemented a free floating exchange rate system since
1998. Foreign exchange reserves are not enough to improve the depreciation
of the rupiah in Indonesia in 1998. Depreciation as a result of the contagion
effect from currency crisis in Asia. The implementation of free floating
exchange rate has eliminated the responsibility of BI to manage the forex
market (Warjiyo and Juhro 2016). Fully exchange rate movements will be
determined by the strength of demand and supply in the forex market. The
interest rate parity theory suggests that a country with free floating systems
will provide full monetary independence. Those decision has removed one
side of the Trilemma triangle, its consequently the tradeoff for three policies
is reduced. Under these conditions, BI can optimize monetary independence
and financial openness simultaneously.
Second, BI implement a new monetary policy framework, namely
Inflation Targeting Framework (ITF). ITF was implemented in Indonesia
since 2005. BI has a commitment to achieving and maintaining inflation as
a monetary goal in the short and long term. This framework encourages BI
to focus on low and stable inflation in the long run (Kadir et al. 2008). There
are several conditions for implementation of ITF, namely (1) the existence
of monetary independence, it shows that BI is free to determining its policy
without influenced the policies from other countries (Obstfeld et al. 2004).
(2) To avoid nominal target other than inflation target, such as exchange rate
and money supply. (3) Free floating exchange rate becomes the most suitable
regime for implementation of ITF (Warjiyo and Juhro 2016). Free floating
helps to limit the vulnerability of the domestic economy from exchange
rate fluctuations and protect the monetary independence from the threat of
external factors.
BI uses short-term interest rates as a monetary policy instrument to
achieve inflation targeting. Interest rates can be used as policy instruments
if there is a stable and predictable relationship between interest rates and
inflation. It shows that the interest rate can determine the level of inflation.
If the condition is fulfilled, then BI should have the power to determine
the interest rate to achieve the inflation targeting. It means that the level of
monetary independence should be high, so that BI can determine their interest
rates without being influenced by interest rates from other countries. Those
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conditions show that the implementation of ITF encourages BI to increase its
degree of monetary independence. On the other hand, if the two other policy
objectives are not reduced, tradeoff for BI will be heavier than before ITF.
Studies about the Trilemma conditions for Indonesia are limited in the
analysis of each dimension, such as monetary independence, exchange rate
stability or financial integration. There have been no studies focusing on the
three dimensions of Trilemma simultaneously and studying the interactions
of the three policies over time. Suppose in Nugroho (2004) calculated the
monetary independence by Alex Cukierman method of quantitative and
qualitative measures. Andriayani and Gai (2013) investigated the relationship
between Central Bank Independency (CBI) and inflation stability in Indonesia
during 1970-2006. Finally Hadiwibowo and Komatsu (2011) examined the
relationship between the Trilemma and the capital mobility under different
financial structures for Indonesia.
Some of those studies are limited to explain, how to change the
trilemma variable influenced on economical performance in Indonesia. The
existing research does not explain exchange rate regime changed and the
implementation of ITF that influences the combination of monetary policy in
Indonesia. Therefore, this research would like to analyze about interaction of
policy in Indonesia in the context of Trilemma comprehensively.
Therefore, the purposes of this study are: (1) to analyze the patterns of
policy interaction changes which taken by BI in the context of the Trilemma
conditions and (2) to analyze the configuration of Trilemma that can affect
macroeconomic performance for Indonesia and analyze its differences due to
implementation of ITF. This research used time series secondary data, during
1981.Q1-2015.Q4 in Indonesia.

2. TEORITICAL FRAMEWORK
2.1. Classical Trilemma Condition
Classical Trilemma Conditions was introduced by Mundell-Fleminng
(Mundell 1963) in his book “open economic under capital mobility”. The
Trilemma states that a country may simultaneously choose only two from
three policy goals. They are monetary independence, exchange rate, and
financial integration (Shoenmaker 2011). An important message from
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Trilemma condition mentions that the Central Bank face a tradeoff in choosing
its policy objectives. Improvements in one policy objective encourage priority
reductions in other policies. We have shown whether those three policy goals
are “binding” in the content of Trilemma. Increasing one Trilemma variable,
exchange rate stability for example, should induce lower of monetary
independence, financial integration or a combination of these two policy
adjusment (Aizenman 2010).
Monetary independence is the ability of a country to determine its
own monetary policy to achive its macroeconomic goal, mostly by changing
policy determined to short term interest rate and money supply. Exhange rate
stability is the ability of the Central Bank to manage exchange rate stability
in its country against foreign currencies. Financial openness is the ability of
central bank to eliminate retricting the fee movement of capital, Increasing
its financial openness to other countries. The Trilemma triangle is ilustrated
in figure 1. Each of the three sides representing all of monetary policy goals.
It is Imposible for central bank to choose the three sides of triangle
simultaneously. In the top of triangle which lebeled closed financial market
is assosiated with monetary independence and exchange rate stability.
This is usually found in countries with financial autarky. In the left side of
triangle lebeled floating exchange rate regime is assosiated with monetary
Policy Choice: Closed
Financial Market
Policy Goal:
Monetary
independency

Policy Choice:
Floating
Exchange Rate

Policy Goal:
Exchange Rate
Stability

Policy Goal:
ﬁnancial
integration

Policy Choice:
Giving Up Monetary
Independence

Source: Ito dan Kwai 2014

Figure 1. The Trilemma Triangle
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independence and financial integration. Those policy combination is mostly
found in developing countries. In the right side which labeled giving up
monetary independence is associated with exchange rate stability and
financial integration. Mostly developed countries choose the last policy
combinations.
Research on the Trilemma conditions, has been extensively researched
in different countries and situations. It makes the discussion about Trilemma
more interesting. Hausman et al. (1999) studied the relationship between the
exchange rate regime and its monetary independence. The results show that
the exchange rate regime affects on the ability of a country to determine its
own monetary policy. Argentina with a fixed exchange rate regime, has a
great degree of independence. Then Venezuela and Mexico with free floating
exchange rates, have a lower level of independence. Several other studies
such as Obsfeld et al. (2004), Frankel and Jaffrey (2003), and Shambaugh
(2004) used larger samples with more varied countries.
Obsfeld et al. (2004) said that foreign and domestic interest rates are
linked when countries adopt fixed exchange rate regimes. The partial loss
of independence is caused by weakness of credibility, Exchange Rate PassThrough (ERPT) and foreign currency liabilities. This is the reason why many
countries even though setting the floating exchange rate regime still import
monetary policy from other countries. Vice versa, a country with managed
floating exchange rate regime is more independent than free floating. This
condition shows that monetary independence may change due to various
factors, depending on the characteristics of the country. Frankel and Jaffrey
(2003) used large samples in developing countries and industrialized
countries during 1970-1999. They studied the relationship between exchange
rate regime and monetary independence in the long run. The results show
that the implementation of fixed exchange rates with capital control provides
a smaller degree of independence, and vice versa.
Various findings on previous studies show that a country must
determine its own policy combination due to its characteristics. Therefore, it
is important for a country to determine its policy combination in the context
of the Trilemma conditions. A country can’t adopt a policy pattern of another
country directly without adaptation.
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2.2. The Dynamics of Change in Monetary Policy Interactions in the
Context of Trilemma
The combination of monetary policy will change over time. There are a variety
of factors that can influence policy combinations. Any combination of policies
taken by the central bank, will change the pressure of the resulting Trilemma.
The presence of external and internal factors from the Central Bank will affect
the combination of monetary policy. These factors will cause the central bank
to adjust its policy combination (Shambaugh 2004 and Hsing 2012). These
factors include financial globalization, exchange rate regime change, and the
existence of a new monetary policy framework, for example the ITF.
First, the rise of financial openness and economic globalization. Since
the 1990s in most countries in the world, began to face greater economic
openness. Increased financial openness will reduce the objectives for
exchange rate stability and monetary independence. The central bank should
adjust its policy combination. Financial openness becomes the first goal of the
Central Bank, while exchange rate stability and monetary independence are
the second and third options (Iulian and Bogdan 2014).
Second, there is a change of exchange rate regime. Most countries
change their exchange rate regime from fixed to managed and floating
exchange rates. Substitution of this regime will encourage a change of
Trilemma pattern faced by Central Bank. It means the central bank must
adjust its policy combination. Suppose a country changes its exchange rate
system from managed floating to free floating. The implementation of the
free floating regime has removed its responsibility for the forex market. The
exchange rate will be determined by demand and supply in the forex market.
The interest rate parity theory states that free floating exchange rate provides
complete monetary independence. It means that the loss of central bank
responsibility for intervention in the forex market, has removed one side of
the triangle of Trilemma. So the tradeoff for these three goals will decrease.
The Central Bank can promote exchange rate stability and financial openness
simultaneously.
But in some cases, many countries use free floating but do not completely
eliminate the exchange rate intervention. They are still controlling the
exchange rate volatility. This condition is called “fear of floating hypothesis”.
Calvo et al. (2002) stated that fear of floating is the action of the central bank
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to limit the exchange rate fluctuations from external factors even though it
has been using free floating.
Third, a new monetary policy framework, for example ITF. The goal
of the ITF is to maintain a low rate of inflation in the long term. The ITF
encourages the Central Bank to focus on long-term inflation goals (Kadir
et al., 2008). Short-term interest rates are monetary policy instruments to
achieve targeted inflation rates. It means that the central bank needs greater
monetary independence after the adoption of ITF (Obsfeld et al 2004). In
addition, the Central Bank should eliminate nominal targets than inflation,
such as exchange rate targets and money supply. An Increased in monetary
independence, fear of floating conditions, and greater economic openness
during the free floating period, pushing for greater Trilemma pressure.
Central banks are more difficult to determine the combination of these three
goals.

3. RESEARCH METHOD
3.1. Data
Our study used secondary data and time series data from 1981.Q1-2015.Q4
for Indonesia. To calculate the Trilemma index, we have quarterly data on
total assets and liabilities, total GDP, and foreign reserves. Money market
rates, EFFD US, and nominal exchange rate is a weekly data. Measures for
macroeconomic performance are inflation rate, inflation volatility and GDP
growth. Internal macroeconomic control variabel are money growth and total
credit. The last one, global shock variable includes change in US interest rate
and oil price shock. Data is collected from the International Monetary Fund
(IMF), World Bank, Trading Economics, Bank Indonesia and several other
literature. Data analysis using microsoft excel 2013 and eviews 7.
3.2. Method
There is three methods which are used in this study:
1.
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Calculate the Trilemma index for each of three policy objectives of
the Trilemma, namely MI, ERS, and Kaopen using the formula from
Aizenman et al. (2008).
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2.

Analyze the impact of changes in Trilemma variable on macroeconomic
performance for Indonesia with Generalized Methods of Moment
(GMM).

These three methods will be interrelated in answering research
problems. Here is an explanation of the three methods:
3.2.1. Calculating the Trilemma Index
The main solution for examining the policy combination in Indonesia on
Trilemma context are claculating index of MI, ERS and Kaopen. These index
are constructed as follows.
a. Monetary Independence (MI)
We follow Aizenman et al (2008) in measuring MI index. MI as the reciprocal
of the correlation between interest rates in the home country (here Indonesia)
and base country (here United States). Quarterly correlations are calculated
using weekly interest rate data. The precise fomula is:
(1)
MIt

= Monetary Independence (MI) index in quarterly data.

iik

= domestic interest rate using Indonesian money market interest
rate in weekly data.

ijk

= US interest rates used the Effective Federal Fund Rate (EFFR) in
weekly data.

corr(iik, ijk ) = Correlation between the Indonesian money market interest rate
with EFFR US.
t

= quarterly data

k

= weekly data

By construction, the maximum and minimum values are 0≤MI≤1. Higher
values of the index show more monetary policy independence. If the result of
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MI index is 0 indicates that the domestic interest rate fully follows the change
of the foreign interest rate. In contrast, if the value of MI is 1 indicates that the
country concerned to manage interest rate independently or freely without
being influenced by other countries.
b. Exchange Rate Stability (ERS)
ERS index is calculated by the formula from Aizenman et al. (2008). The
ERS index is calculated using quarterly standard deviations of the change in
the Ln of Rupiah to US dollar exchange rate. The ERS index is constructed
according to the formula:
(2)
ERSt

= Exchange Rate Stability (ERS) index in quarterly data

exch_ratek

= Nominal exchange rate rupiah to US dollar in weekly
data.

stadevt (∆(exchratek )) = Standard deviations of the change in the Ln of
Rupiah to US dollar exchange rate use weekly data
k

= Quarterly data

t

= Weekly data

The maximum and minimum values are 0≤ERS≤1. Higher values of the
index show more exchange rate stability. If the ERS index is 1 indicates that
the country uses a fixed exchange rate regime. In contrast, if the ERS index is
0 indicates that the Central Bank uses a free floating exchange rate.
c. Financial Openness (Kaopen)
Kaopen is a measure or weighting that indicate the size of the Central Bank’s
management in financial openness. For the construction of the Kaopen index,
we take from aizenman et al. (2008). Kaopen index is calculated with de jure
measures. But, de jure measures are not suitable, since they are only annual
data, not available for the quarterly data. Therefore, we use index with de

418

Analysis the Trilemma Conditions and Measuring Their Effect on Macroeconomics Performance

facto measures of financial openness. De facto index can indicate the real size
of financial openness for each period. This study used the formula from Lane
dan Milesi (2006);
(3)
Total Assetst

= Sum of FDI assets, portofolio equity assets, debt assets,
financial derivatives assets, and portofolio exchange
reserve. The total assets data for is expressed in million
dollars.

Total Liabilitiest = Sum of dari FDI liabilities, portofolio liabilities, debt
liabilities, and financial derivatives liabilities. The total
liabilities data for is expressed in million dollars.
GDPt

= Nominal GDP is expressed in million dollars

t

= Quarterly data

The maximum and minimum values are 0≤Kaopen≤1. Higher values of
the index show more financial integration. In contrast, lower value of Kaopen
index indicates that the country is not related to other countries.
3.2.2. Generalized Methods of Moment (GMM)
To analyze the impact of Trilemma variable (MI, ERS, and Kaopen index) on
macroeconomic performance, we use GMM time series. We used the model
from Hutchison et al. (2012). A change in Trilemma variable will affect on
macroeconomic performanced for Indonesia. The additional dummy variables
use to explain the exchange rate regime changed and implementation of ITF.
Our model is shown as follows:

(4)
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=

(5)
gdpt

= real GDP growth

inf_volatilityt

= Inflation volatility

MIt, ERSt, Kaopent

= monetary independence, exchange rate stability,
and financial openness index

Reservet

= Ratio of foreign exchange reserves per GDP

M2_growth

= Growth in the money supply (M2) growth rate

Credit _Creationt

= Ratio of total loans to GDP

change IR_USt

= Change Interst rate US

Oil_pricet

= Ratio of log oil price to world cost price index

Dcrises

= dummy krisis pada periode Q1.1981-Q4.1997

DITF

= dummy base for ITF Q3.2005-Q4.2015.

(MIt,ERSt,Kaopent)xDITF = Dummy interaction with Trilemma index
Reservet x DITF

= Dummy interaction with foreign reserve

εt

= error term.

This study uses the GMM time series to estimate the impact of changes
in Trilemma variables on macroeconomic performance. GMM was choosen
to solve the problem of heteroscedasticity, autocorrelation, and endogenity
in data. GMM provides more efficient estimator than OLS when there are
problems with heteroscedasticity and autocorrelation. GMM is used to
correct some of weakness of previous research such as in Hsing (2012) used
robust OLS. OLS are dependent on strong assumptions. If the assumptions
are not fulfilled, parameter estimates of OLS can’t be trusted.
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4. RESULT AND ANALYSIS
4.1. Monetary Policy Interaction in the Context
of Trilemma Hyphotesis
Index of monetary independence (MI), exchange rate stability (ERS), and
financial openness (Kaopen) are calculated by the formula from Aizenman et
al. (2008). The index value indicates the preferences of BI in one policy. The
higher index indicates that the goal is a consent for BI. This means that BI uses
some of the policy instruments which are used to achieve those objectives.
On the other hand, combining the three index in one analysis helps to explain
the combination of policies that have been taken. The index calculation in the
previous section is shown in Figure 2.
Monetary Independence (MI)

Exchange Rate Stability (ERS)

Financial Openess (Kaopen)

1981.I
1982.I
1983.I
1984.I
1985.I
1986.I
1987.I
1988.I
1989.I
1990.I
1991.1
1992.I
1993.I
1994.I
1995.I
1996.I
1997.I
1998.I
1999.I
2000.I
2001.I
2002.I
2003.I
2004.I
2005.I
2006.I
2007.I
2008.I
2009.I
2010.I
2011.I
2012.1
2013.1
2014.I
2015.I

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0

Figure 2. MI, ERS, and Kaopen indeks during 1981.Q1-2015.Q4

Figure 2 shows the plot of movement from each Trilemma variable over
time. The three index are highly fluctuated from each period. This condition
indicates that BI changed its monetary policy priority periodically. This is
determined by various conditions both internal and external BI.
Before 1998, MI and ERS index are interacting and replacing each other.
It means that the goal of exchange rate stability and monetary independence
are a priority for BI simultaneously. MI and ERS interact with similar patterns
over time. There is an interesting condition, the fluctuation of MI is steeper
and faster than ERS. Those condition recurred until 1998, but in the long
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run the fluctuations became smaller. The goal of monetary independence is
always to recognize change as a result of the implementation of managed
floating. Interest rate parity theory shows that countries with managed
floating tend to lose their monetary independence. Domestic interest rates
should adjust to changes the international interest rates (Blanchard 2010). On
the other hand, the goal for exchange rate stability is relatively stable with
low fluctuations. The results show that exchange rate movements become
more stable. The managed floating regime provides full flexibility for BI to
manage its exchange rate stability. It means that during the managed floating
regime, the main focus of BI is exchange rate stability
After 1998, there was a change in the pattern of policy interaction in
Indonesia. The implementation of free floating regime encourages changes in
the interaction of monetary policy in Indonesia. In this period the MI Index
has a greater tendency than the ERS. Interest parity theory supports this
condition. The free floating regime provides an opportunity for BI to gain
full monetary independence. Domestic interest rates are allowed to change
without following international rates (Dornbusch et al. 2008). Conversely, free
floating releases responsibility from BI to control its exchange rate stability.
In the second quarter of 2005, BI implemented the ITF policy framework.
The implementation of ITF encourages BI to change its policy combination.
In this period, ERS has a larger tendency than the other two index. In
contrast, MI drastically decreased after the ITF implementation. The main
focus of monetary policy from BI is exchange rate stability, then monetary
independence and the last one is financial integration. The combination of
these three policies are maintained until the end of 2015. Dilla (2014) found
that exchange rates have a significant impact in determining the domestic
economy. This is indicated by the high coefficient of Exchange Rate Pass
Through (ERPT) in Indonesia. Therefore, BI tends to choose exchange rate
stability to be the main focus of its monetary policy.
On the other hand, the focus of BI on financial openness has increased
since 1998. The increase in financial openness is characterized by an increase
in international capital accounts and the reduction of trade and financial
barriers in Indonesia. If we compare it with other objectives, financial
opennness has the smallest portion of the two other policies.

422

Analysis the Trilemma Conditions and Measuring Their Effect on Macroeconomics Performance

Figure 3 illustrates the mean values of MI, ERS, and Kaopen in two
different periods. The average index spread over two periods, before and
after the ITF.

0.522

0.717

0.587
0.552

0.452

0.531

0.13

0.065
M1
Full period

ERS
Non-ITFperiod

KAOPEN
ITF period

0.037
M1

ERS

KAOPEN

Source: Calculation of Trilemma indexes (Aizenman et al. 2008)

Figure 3. The average value of MI, ERS, and Kaopen indexes in the full, non-ITF, and ITF periods

Figure 3 shows that, the primary focus of BI is to manage exchange rate
stability over time. The average value of the ERS (0.587) is the highest than
other two index. MI becomes second choice 0.522 and the last one is Kaopen
with 0.065. However, a change in monetary policies are taken by BI will
encourage a different combination of policies in the future. Those condition
can be explained as follows;
First, the main objective of BI before the ITF is MI with 0.552, then
exchange rate stability is 0.531, and the last is financial openness at 0.037. Those
values indicate that before the implementation of ITF, the primary focus of
BI is managing monetary independence. Second, after ITF, the average value
of MI decreased by -0.021 (0.531-0.552). The decrease in MI was compensated
by an increase of ERS 0.186 and Kaopen 0.093. The average value of the ERS
is 0.717, MI 0.452, and Kaopen 0.13. Those values show that more than 50% of
monetary policy conducted by BI, aimed at achieving stability of its exchange
rate. In both conditions, it can be concluded that before the ITF, monetary
independence became the main objective of monetary policy in Indonesia.
However, after the ITF the main focus of BI is to maintain stability of its
exchange rate and BI willing to sacrifice its monetary independence objective.
The empirical results in this study indicate that during the
implementation of the ITF, monetary independence is not a priority for BI.
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The mean value of MI 0.457 is still below ERS 0.717. These results indicate that
the main focus of BI is to maintain exchange rate stability. Although BI has
used free floating, in practice BI still intervened on its exchange rate stability.
Those condition is indicated by the high ERS value until the end of 2015.
There are two conditions after the ITF which are interesting to explain.
First, there is a decrease in MI contribution. Second, there is an increasing
contribution of ERS. Both conditions indicate a loss of pass-through problem
that was not met after the ITF. In theoretical framework, implementation
of ITF causes the influence of exchange rate in determining the domestic
price is getting smaller. Those conditions are explained by the decline on
the coefficient of the long-run Exchange Rate Pass-Through (ERPT). After
Implementation of ITF, BI uses interest rate policy to replace the exchange
rate to influence the domestic prices. These results were found on research
from Dilla (2014).
However, the empirical results of this study indicate that the function
of ERS after ITF is still high. This condition also happens when Indonesia
has used free floating exchange rate. In a theoretical framework, free floating
eliminates the responsibility of BI to manage its exchange rate stability. This
is indicated by the value of ERS that should be close to 0. However, in this
study shows that after the implementation of ITF and free floating ERS is
still high. This means that even though de jure Indonesia implements free
floating, but de facto BI intensively manage its exchange rate stability. This
condition is called Warjiyo and Juhro (2016) as fear of floating. Fear of floating
is a condition that a country is seen actively limiting the fluctuation of its
exchange rate from external factors, even though BI has used free floating
exchange rate.
Warjiyo and Juhro (2016) explained that fear of floating in Indonesia can
be shown from several characteristics. First, the low exchange rate volatility
indicates that BI uses certain policies to stabilize the exchange rate. Second,
the amount of foreign exchange reserves greater than the managed floating
exchange rate regime. Third, there is a correlation between commodity prices
and exchange rates. The exchange rate may not be allowed to adjust shock
from terms of trade. BI intervened in two ways: hard band width (target
zone) and band / zone. Band / zone is an intervention without announcement
to the public and only by sterilization or selective intervention.
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There are three possible conditions after the ITF implementation.
First, the ITF policy framework encourages BI to gain a higher degree of
independence. Second, BI increased its exchange rate stability objectives
as a result of fear of floating. Third, there is a push for increased financial
openness with the world. These three conditions have increased the pressure
of Trilemma and the increasing policy tradeoff faced by Indonesia.
Different policy structures, before and after implementation of ITF
affect the economy in Indonesia. There are differences in economic growth
and inflation volatility before and after ITF. Figure 4 and Figure 5 show the
average economic growth and inflation before and after the ITF.
4.13

Non-ITF

5.72

ITF
Source: OECD data

Figure 4. Average economic growth rate (%) based on before and after ITF

Economic growth is one of the macroeconomic indicators to assess the
success of policies in a country. Real GDP growth can be an indicator of the
success for ITF in Indonesia. The implementation of ITF should be able to
promote high and stable economic growth in Indonesia.
Figure 4 represent a comparison of the average rates of economic growth
before and after the ITF. In the figure shows that the average rate of economic
growth after adopting the ITF during the free floating regime has increased.
The average economic growth before the ITF was 4.13% and then increased
to 5.72% after the ITF. This condition indicates that ITF implementation
encourages Indonesia to achieve higher economic growth.
On the other hand, inflation volatility is the main macroeconomic
indicator for countries with ITF policies. The macroeconomic goal of the
central bank is to achieve a low and stable rate of inflation. Countries that
adopt the ITF can control their inflation rate.
1.50

Non-ITF
ITF

0.43

Source: Worlwide inﬂation data, diolah

Figure 5. Average inflation volatility based on before and after ITF
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Figure 5 shows the average inflation volatility before and after the ITF.
There is a substantial decrease in inflation volatility after the adoption of the
ITF. The average inflation volatility before the ITF was 1.50 and then drops to
0.43 after the ITF. This condition indicates that the implementation of ITF has
succeeded in reducing inflation volatility in Indonesia.
4.2. The Effect of Trilemma Dimention on Macroeconomic
Performance in Indonesia
Under various conditions, interaction between monetary policies will
affect on macroeconomic performance. A combination of the same policies
applied to different countries will show varying results. These conditions are
the result of different characteristics of each country. Three policies in the
Trilemma theory have a strong influence in determining the economy. But,
in some cases show that the effect between policy and the economy is not
strong. This condition depends on the characteristics of each country, namely
social, political, economic and other.
In previous studies shows that it is difficult to determine the effect
of policies on economic performance. This condition is caused by different
characteristics between countries. But from various existing economic
theories, the author can provide a hypothesis of the relationship between
policy and economy in the context of the Trilemma theory. An increase in
the degree of independence and exchange rate stability led to an increase
GDP growth. Increased financial and capital openness with a decrease in the
degree of monetary independence and exchange rate stability will increase
GDP growth.
The effect of policy interaction on inflation can be explained as follows.
Increasing degree of monetary independence gives opportunity for the central
bank to manage lower levels of inflation. An increase in exchange rate stability
led to lower inflation. Increased financial openness pushed the central bank
to increase its attention in controlling inflation. Foreign exchange reserves
are used as new variables that will affect the tradeoff between policies in the
context of Trilemma theory. Increased foreign exchange reserves can reduce
the tradeoff between exchange rate stability and monetary independence.
Therefore, an increase in foreign exchange reserves will increase GDP growth
and reduce the rate of inflation.
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The discussion in this section is divided into two parts. First, the impact
of monetary policy on the economy before the implementation of ITF. Second,
difference in the impact of monetary policy on economy after adoption of ITF.
4.2.1. The Effect of Monetary Policy on Macroeconomic Performance before ITF
Indonesia started implementing ITF in the second quarter of 2005. ITF pushed
BI to focus on inflation targeting. Table 1 shows the results of estimated data
using GMM time series. The J-statistic value <χ2 indicates that the selected
model matches the data used. J-statistics show that testing of validation with
the number of instrumental variables greater than the number of parameters
in the estimation (overidentifying restrictions).
This research uses Dummy interaction to separate the influence before
and after implementation of ITF. Dummy based (D = 1) for the period after
ITF since 2005-2015. Dummy (D = 0) was the period before ITF since 19812004. There are two conclusions from the implementation of ITF in Indonesia.
Table 1. The effect of Trilemma variables on macroeconomic performance at before and after ITF
Variabel

GDP Growth

Inf vol

3.227

-0.633

-0.289

-0.58

16.966*

-7.221**

-0.062

-0.005

Kaopen

188.8**

-104.4***

-0.031

0

Reserve

4.9615

MI
ERS

Credit Creation

Money Growth
Change IR US

Variabel
DITF x MI
DITF x ERS

GDP Growth

Inf vol

-3.106

-0.3

-0.335

-0.849

-13.802

6.557**

-0.143

-0.019

DITF x Kaopen

-186.8**

105.7***

-0.034

0

0.681

DITF x Reserve

51.702

-5.946

DITF x Credit
creation

-0.17

-0.711

-0.069

-0.022

-0.114

-0.445

-0.583

-0.754

-35.929

-78.833

-0.902

-0.354

-0.032

0.083***

-0.675

-0.008

DITF x Money
Growth

0.069

-0.094**

-0.362

-0.007

0.095

0.155

-0.233

-0.188

DITF x Change
IR US

-0.264

-0.602

-0.472

-0.163

-0.022

0.023

DITF x Oil Price

-0.283

-1.742*

-0.779

-0.559

DITF

27.58***

-11.21***

0

-0.002

Dcrises

12.21**

-8.307***

-0.031

0

Oil Price

Adj R2
J-statistic

-0.844

-0.051

0.4459

0.4733

0

0

The asterisks (*), (**), and (***) are significant at the level of significant 10%, 5%, and 1%
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First, the ITF is success if the effectiveness of MI, ERS, Kaopen and Reserve
performance increase. Such increased effectiveness will encourage increased
GDP growth and reduce inflation volatility. Second, ITF implementation fails
if the effectiveness of MI, ERS, and Kaopen has not changed or decreased.
Table 1 columns 2 and 3 show estimation results during the period
before ITF. The results show that GDP growth in Indonesia is significantly
affected by exchange rate stability and financial openness. On the other hand,
inflation volatility is influenced by several variables such as exchange rate
stability, financial openness, and money growth. All variables are significant
on the degrees of freedom at 1%, 5% and 10%.
These condition can be explained by several arguments and facts. Before
the implementation of ITF, GDP growth can not be explained by changes in
monetary independence. At the same time, monetary independence also does
not affect inflation volatility in Indonesia. These results support previous
research from Hutchitson et al (2012), Hsing (2013), Aizeman et al (2008). One
of the causes is the weakness of Market to Retail Pass Through (MRPT) in
Indonesia. The results are shown by research from Utari (2014) which states
that MRPT in Indonesia is still very weak. This indicates that the effectiveness
of monetary policy transmission with the interest rate channel is still low in
the short and long term. Changes in money market rates are unresponsive
due to changes in policy rates (SBI).
In other monetary policy, indicate that exchange rate stability ables to
increase economic growth in Indonesia. During the period before ITF, the
action from BI to manage its exchange rate stability led to improve economic
growth. The greater exchange rate stability will provide assurance to foreign
investors to invest their money in Indonesia. The results are shown by the
significance of Kaopen coefficient with degree of freedom at 5%.
In addition, greater exchange rate stability encourages lower inflation
volatility. The results are shown by significant value of ERS at 5%. The results
of this study indicate that there is high value of ERPT in Indonesia. These
results were found in a study from Dilla (2014). The results show that the
coefficient of ERPT in middle income group include in Indonesia is still
high in the short and long term. The value of ERPT explains the ability of
the exchange rate to affect the economy especially in domestic prices. The
high value of ERPT shows that the ability of exchange rate in determining
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domestic prices is still high. It means that the higher ERPT explains the
greater ability of the exchange rate in determining inflation and vice versa.
Study from Satryo (2017) found that the characteristics of ERPT in Indonesia
are nonlinear and dependent on macroeconomic stability. In the period of
economic instability (crisis or policy change) increases the value of ERPT
(nonlinear). Nonlinearity of ERPT in Indonesia is derived from real interest
rate differential between Indonesia and US.
Rajan and Zingales (2003) argue that there is access to improving
financial liberalization, generally promoting foreign capital. Foreign capital
causes the development of domestic finance. Financial liberalization has
promoted efficiency in the banking sector and increased lending to the private
sector. In addition, financial liberalization has increased private investment
and the total production that was produced. In the last stage, the increase in
financial liberalization led to higher economic growth (Akpan 2004, Okpara
2010, Abu and Qarn 2005).
Financial openness indirectly encourages lower inflation. In addition,
financial openness has increased competition that accelerates domestic
productivity growth. Companies compete with each other to produce
products at the lowest price. The development of financial integration led
to competition between currencies, thus encouraging the Central Bank to
maintain low inflation stability (Tytell and Wei 2003). Increased financial
liberalization encourages increased competition in the labor market,
products, and better monetary policy (Rogoff 2008). These factors contribute
to determining the lower inflation rate. Friedman (1963) stated that inflation
is always a monetary phenomenon. When the monetary authority loses the
power of managing inflation, then financial openness acts as an inflation
controller. Therefore, the relationship between financial openness and
inflation is opposite (Din et al. 2003)
Recent results indicate that the money supply can not affect economic
growth. However, the growth of money significantly affects inflation
volatility in Indonesia. The results are in line with the quantity of money, the
increase in the money supply will increase the price and decrease the value
of money. The money supply in the economy will determine the value of
money, while growth in the money supply determines inflation. The results of
Wimanda (2011) showed that an increase in money growth of 5% this month
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will increase inflation by 0.5% in the next two months. This 10% increase
in money growth this month, raising an average inflation rate of 0.98% in
the next two months. Finding from this study indicate that the relationship
between inflation and money growth is positive and linear.
4.2.2. The Effect of Monetary Policy on Macroeconomic Performance after ITF
Table 1 column 2 shows that the coefficient of DITF which affecting GDP
growth is 27.58. The coefficient of DITF is significant at alpha 1%. These results
indicate that there is an average difference of GDP growth before and after
ITF. A positive sign indicates that the average of GDP growth is higher after
ITF. In the other side, coefficient of DITF that affects on inflation volatility is
-11.21. This coefficient is significant at alpha 1%. A negative sign indicates
that the average of inflation volatility after ITF is lower than before ITF.
Table 1 in column 5 shows the different effect of each independent
variable on GDP growth and inflation volatility before and after ITF.
Coefficient of ERS, Kaopen, and money growth are significant at 1% and 5%.
It means that ERS, Kaopen, and money growth show different behavior in
influencing inflation volatility. Detailed discussion about dummy interactions
with independent variables can be explained in Table 2.
Table 2 . Coefficient of interaction dummy with independent variable
Variabel
Kaopen

Before ITF

Dummy ITF

ITF

GDP Growth
188.8

-186.8

2.00

Volatilitas inflasi
ERS

-7.221

6.557

-0.664

Kaopen

-104.4

105.7

1.300

Money growth

0.083

0.069

0.152

These estimates suggest that MI does not significantly affect on GDP
growth and inflation volatility. The results are very interesting to be discussed
in this study. MI is one of the proxy in assessing the success for implementation
of ITF. MI able to explain the role of BI in controlling inflation due to its
policy instruments. In our study shows that there is no effect of MI on GDP
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growth and inflation volatility before and after ITF. Average GDP growth
due to one unit change MI is no different between before and after ITF. This
condition indicates that the implementation of ITF is not able to increase the
average of economic growth in Indonesia. It means that the ITF has not been
effective in improving the effectiveness of MI in promoting economic growth
in Indonesia.
During the implementation of ITF, interest rates are the policy instruments
used to maintain exchange rate stability and domestic price stability. When
implementing ITF, the interest rate (SBI) is used for intermediate purposes
in achieving the inflation target. If interest rates can be controlled by BI, then
the inflation target will be more easily achieved. Therefore, BI should reduce
the intervention on other policies. Reduced intervention in other policies
will provide greater capability (independence) in controlling interest rates.
Greater monetary independence allows BI to achieve its inflation target.
The results of Prijambodo (2006) indicated a failure of inflation targets in
2006 and 2007. The interest rate from BI is unable to control the inflation rate
in Indonesia. This means that the transmission of monetary policy through
the interest rate channel has not been effective in reducing inflation. At the
beginning of the ITF period, the economy needed high interest rates to reduce
the high inflation rate. Since October 2005 the inflation rate is quite high, so
it needs higher interest rates in August-December 2005. This decision aims to
reduce high inflation since October 2005. If the determination of interest rate
is still not independent taken by BI, it is difficult to achieve the inflation target
through interest rate instruments.
The results of this study indicate that monetary independence can not
affect the economy. The decision of BI to change its interest rate can not affect
economic growth or inflation in Indonesia. One of the contributing factors
is the weakness of Market to Retail Pass Through (MRPT) coefficient. Utari
(2014) showed that most countries in middle income including Indonesia
have small MRPT coefficients. It means that the effectiveness of policy
transmission with interest rate channel has not been achieved in the short
and long term. This condition causes BI more difficult to improve economic
growth and inflation through interest rate policy.
Table 1 column 4 shows that the coefficient Dmanaged × ERS is significant
at alpha 5%. It means that exchange rate stability indicates different behavior
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in influencing inflation volatility after ITF. The coefficient of Dmanaged ×
ERS is -0.664, this coefficient shows the magnitude of exchange rate stability
affecting inflation volatility after ITF. The coefficient of Dmanaged × ERS is
negative which indicates that the average of inflation volatility after ITF is
less than before the ITF, as a result of a 0.1 unit change from the ERS. The
implementation of ITF will increase the effectiveness of ERS in reducing
inflation volatility in Indonesia. In the ITF period, an increase in exchange
rate stability will reduce inflation volatility, with a greater impact than before
ITF.
Our study indicates that there are two interesting conditions to explain.
First, the results of this study indicate that monetary independence can not
affect GDP growth and inflation volatility after the ITF. Second, there is an
increase in the effectiveness of exchange rate stability in reducing inflation
volatility after ITF. Our study suggest that a more stable exchange rate
encourages a decrease in inflation volatility. These two conditions can be
explained by the results of the study from Dilla (2014). The result shows that
the average of ERPT coefficient in middle income group including Indonesia
is bigger than high income in short and long term. The high coefficient of
ERPT shows that exchange rate stability has an important role in determining
inflation in Indonesia. Indonesia does not indicate the condition of loss of
pass-through after the ITF. Dilla (2014) explained that Indonesia has a loss
of pass-through after more than 6 years of implementing the ITF. Loss of
pass-through is a condition of declining exchange rate role in determining
domestic inflation rate after adopting ITF. The focus of BI is not to control
exchange rate stability, but to manage interest rates to achieving targeted
inflation rates. After the ITF, the role of the exchange rate will be replaced by
the interest rate in determining the domestic price.
These result indicates that exchange rate stability able to determining
domestic inflation rather than interest rates and monetary independence. This
condition does not match with characteristics of ITF. The implementation of
ITF needs a role of interest rates and monetary independence greater than
the exchange rate. It is indicates that the exchange rate targeting is more
appropriate to be used by BI. BI should focus on controlling exchange rate
rather than interest rate to keep domestic inflation. Singapore is one of country
that implements exchange rate targeting. Singapore is a country with a large
open economy system in its real sector and finance. This condition shows
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that exchange rate becomes one of the most effective policy instruments to
maintain domestic price stability. The policy of Singapore to limit its exchange
rate will set limits on volatility in the forex market and reduce the uncertainty
of the domestic economy (Monetary Autority Singapore, 2001). If Indonesia
has a characteristic in which monetary independence does not contribute to
achieving the inflation target. In contrast exchange rate stability is able to
determine domestic prices. BI should consider implementing exchange rate
targeting in Indonesia.
Financial openness shows different behaviors in influencing GDP
growth and inflation volatility after the ITF. DITF x Kaopen affects GDP
growth has a value of 2.00 (188.8-186.8). The coefficient of DITF x Kaopen is
significant at 5%. It means that the effect of financial openness to GDP growth
is different before and after ITF. A positive sign indicates that the effect of
financial openness in determining GDP growth is higher after ITF. A change
of 0.1 units of financial openness affects on GDP growth will be greater after
ITF. The implementation of ITF will improve the effectiveness of Kaopen in
promoting GDP growth in Indonesia.
On the other hand, the coefficient of Kaopen x DITF affects inflation
volatility is 1300 (-104.4 + 105.7). A positive sign indicates that the effect
of financial openness in reducing inflation volatility is lower after the ITF.
These conditions indicate that the effect of financial openness in determining
inflation volatility is more effective before the ITF. These findings indicate that
the decision of BI to implement the ITF is unable to improve the performance
of financial openness in controlling inflation.

5. CONCLUSION
1.

Before 1998, the policy combination from BI was exchange rate
stability and monetary independence. But after the implementation
of free floating in 1998, the main focus of BI was to increase monetary
independence. In the other condition, after BI adopted the ITF, there
was a decline in monetary independence compensated by increased
exchange rate stability and financial openness. Trilemma problem
(tradeoff between exchange rate stability, monetary independence, and
financial openness) will be heavier after the implementation of free
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floating and ITF. This condition is caused by the fear of floating from BI.
BI wants to improve monetary independence and financial openness,
while simultaneously maintaining exchange rate stability.
2.

After BI implemented free floating, there was an increase in the
effectiveness of monetary independence, exchange rate stability
and financial openness to control inflation volatility. In contrast, the
implementation of ITF failed to improve the effectiveness of monetary
independence and financial openness to reduce inflation volatility.
Implementation of ITF actually increases the effectiveness of ERS to
control inflation volatility in Indonesia.

6. POLICY RECOMENDATION
1.

BI should reduce the intervention on exchange rate stability during the
implementation of free floating and ITF, fear of floating behavior shown
by BI will increase Trilemma pressure. This condition will increase the
tradeoff to determine exchange rate stability, monetary independence,
or financial openness.

2.

BI should re-evaluate the ITF policy. It would be better if BI adopts a
monetary policy framework that focuses on exchange rate targeting
rather than inflation targeting. This suggestion exists as a result of
relatively large exchange rate roles to influence GDP growth and
inflation volatility in Indonesia. The best combination of monetary
policy of this research is exchange rate stability with little monetary
independence and financial openness.
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ABSTRACT
This research attempts to analyze possible relationship between financial depth and
financial access indicators with poverty in Indonesia. Financial depth indicators
include the ratio of saving over gross domestic regional products and the ratio of
credit over gross domestic regional products. Financial access indicators include the
number of banks and number of cooperatives, while poverty is measured by poverty
headcount ratio. This research is utilizing panel provincial level data in Indonesia
consisting of 33 provinces for the period of 2007 to 2015 using OLS estimation with
fixed and random effect method. The main findings of this research is that financial
development variables showed negative and significant relationship with poverty,
confirming the contribution of financial depth and financial access in reducing poverty
in Indonesia. However, the saving variable showed contradictory result, suggesting
that in regions where saving rate is high, poverty rate tend to be high. The possible
explanation is that consumption of private and household sector in the research
period contribute significantly to Indonesian GDP, while the financial resources
obtained from saving is not channeled to the pro poor investment. Therefore, the
effect of consumption is more effective in reducing poverty than the effect of saving.
This research will provide academic evidence for the policy makers in implementing
financial inclusion policy in Indonesia with the objective of improving the quality of
financial services to help alleviate poverty.
Keywords : saving, credit, banking, cooperatives, poverty
JEL Classification: E21, E51, G21, G28
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1. INTRODUCTION
Indonesia has enjoyed the reduction of poverty rate in the past 15 years as
a result of economic growth and multiple poverty alleviation programs,
including social safety net program, conditional cash transfer program,
expansion of credit to small and medium enterprises through KUR (Kredit
Usaha Rakyat), and community development program through PNPM
(Program Nasional Pemberdayaan Masyarakat). The poverty headcount ratio has
lowered to around half from 19.14% in 2000 to 11.13% in 2015 (BPS, 2017).
On the other side, financial sector in Indonesia is also growing towards the
objective of financial inclusion as the ownership of formal saving and credit
account by adult population showed an increasing trend. Financial sector
development and financial inclusion have potentially become a new strategy
for poverty alleviation.
In recent years, the focus of financial development issues have shifted
to the provision of microfinance products for the middle-and-low-income
population through financial inclusion policy. The initiative for improving
financial inclusion was started in 2013 when the group of countries organized
in the G201 committed to expand access of formal financial services as one
strategy for poverty alleviation by creating financial inclusion strategies in
each country (Cull et al., 2014). The principle of financial inclusion is to ensure
that everyone can receive financial services with the objective of increasing
people’s income, so that those who are still living in poverty can get out of
this situation by taking advantage of the financial services they receive.
The concept of financial inclusion is also encouraged by the existing
financial sector that often excludes low-and-middle-income populations
from its services. For example, to open a savings account in formal financial
institutions such as banks requires a minimum deposit that is sometimes
hard to do for poor people. In addition, to obtain credit from banks, the banks
will need collateral in the form of assets, and often poor people do not have
assets that can be used as collateral. This problem is considered a supply-side
problem because it is related to the financial institutions as providers of the
services. However, the problem is not always from the supply side, as it can
1

The members of G20 countries are : Argentina, Australia, Brazil, Canada, China, France, Germany, India, Indonesia, Italy,
Japan, Republic of Korea, Mexico, Russia, Saudi Arabia, South Africa, Turkey, United Kingdom, United States and European
Union
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also come from demand side, which is the poor. The presence of informal
sources of finance, such as borrowing from friends and relatives, and also
saving money in the form of assets (such as house, lands, jewelry) is also a
reason why middle-and-low-income populations often do not access formal
financial services.
In a household survey conducted in 20142, around 27% of the households
surveyed have attempted to borrow money from sources other than families
and friends. This number is small compared to around 73% who did not try
to borrow from other sources. For savings accounts, only 28% of households
have them in formal financial institutions. In addition, 69% saved in the form
of house and land, 71% owned vehicles, and 46% saved in the form of jewelry.
The asset ownership of households is described in the figure below :

Saving in formal ﬁnancial institutions

Jewelry

House and land

Vehicles

0%

10%

20%

30%

40%

50%

60%

70%

80%

Source: author’s calculation, based on Strauss et al., “The Fifth Wave of The Indonesia Family Life Survey : Overview and
Field Report”. March 2016

Figure 1. Assets owned by households

When the households are identified based on poor and non-poor
households, then the proportion of credit and savings account ownership
can be observed in the chart below :

2

The survey (Indonesia Family Life Survey or IFLS) was conducted in 13 provinces in Indonesia, namely North Sumatera,
West Sumatera, South Sumatera, Lampung, DKI Jakarta, West Java, Central Java, DI Yogyakarta, East Java, Bali, West Nusa
Tenggara, South Kalimantan, and South Sulawesi (Strauss et al., 2016)
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do not
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Source: author’s calculation, based on Strauss et al.,
“The Fifth Wave of The Indonesia Family Life Survey : Overview and
Field Report”. March 2016

Figure 2. Ownership of credit and saving account on poor and non-poor households3

In non-poor households, 40% of the households surveyed had credit
at the time they were surveyed, and 60% of the households did not have
credit. In poor households, only 12% had credit, and 88% did not have credit
from formal sources. For savings accounts, in non-poor households, 28%
had savings, and 72% did not, while in poor households, 11% had savings
accounts and 89% did not.

3

The classification of poor and non-poor households is based on 2014 poverty line in Indonesia for urban area, which is
Rp.326,853 per capita per month, issued by Central Statistical Agency (BPS)
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The figures illustrate how ownership of formal credit and savings
accounts is very small in the group of poor households if compared to the
non-poor households. As mentioned earlier, this condition might be caused
by the supply side problem or demand side problem. However, the question
to be addressed is whether the absence of formal credit and savings accounts
in poor households is contributing to their poverty, although the condition
can also be the contrary. Poor people are poor because they do not access
formal financial services, or they do not access formal financial services
because they are poor.
Bhanerjee and Duflo (2011) mentioned that microcredit and saving
access among poor people may help them get out of poverty, although there
are several problems with this. The impact of microcredit is very limited
because its scope is usually small, and the activities are based on delivering
small loans to poor people to build their businesses. However, the income
effect of microcredit is relatively incapable of lifting poor people out of their
subsistence level. Although they are able to get out of the poverty trap, there
is no further significant growth of their income (p.173). On the other hand,
the saving activities of the poor may also be problematic. Similar to people
from other income groups, poor people also face an uncertain future that
creates a risk of shocks which will require them to draw down their reserve
of assets in the future. Therefore, the importance of saving for poor people
is as high as people from other income groups, and they are also as capable
as other people to save4. However, the saving behavior of people is highly
affected by their expectation of their future life, and the more they have a
positive expectation, the more they tend to save more. Psychologically, it is
easier to make the decision to save money for the higher income groups than
the poor, because they have a more positive perception of their future, and
face less constraint on their expenditure. Therefore, the saving behavior of
the poor is less consistent than that of high income people, which makes their
prospects for the future worsen (p.191).
Financial sector can affect poverty in either the micro and macro level.
In the micro level, household access towards microfinance products such
as savings and credits will potentially increase household’s income with

4

This condition applies for people who live in moderate poverty, not extreme poverty
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several conditions, like consistent saving behavior and the usage of credit for
business activities. In the macro level, the presence of financial institutions
may encourage higher levels of saving in a country, which increases the
money available for credit provision to business sectors in the economy, and
it will increase investment in new businesses. Therefore, investments create
employment opportunities, and contribute to poverty reduction.

2. THEORY
Many studies relate financial sector development with economic growth,
while other studies relate it with poverty reduction. A study by Ahmed and
Ansari (1998) on three South Asian countries, namely India, Pakistan, and Sri
Lanka, found that financial sector development, which is measured by the
ratio of broad money over Gross Domestic Product (GDP) and the ratio of
domestic credit over Gross Domestic Product (GDP), caused economic growth
in these three countries, by applying Granger causality test. Another study
by De Gregorio and Guidotti (1995) also found that financial development
has a positive relationship with economic growth, using the ratio of credit to
private sector over GDP as a proxy for financial development. De Gregorio
and Guidotti (1995) used two different sets of data, which were a sample of
98 countries from 1960 to 1985, and another data set of 12 Latin American
countries from 1950 to 1985, and the analysis for the two datasets showed
different results. The result with the first dataset showed a positive and
significant relationship between credit to private sector and GDP, while in the
second data set, the result was the opposite. De Gregorio and Guidotti (1995)
argued that after the 1970s, many Latin American countries attempted to
liberalize their financial markets, but without proper government regulation,
which caused excessive lending by the private sector. Therefore, a high
proportion of credit to private sector leads to a crisis.
A subsequent study by Arestis, Demetriades and Luintel (2001)
affirmed the positive relationship between financial development and
economic growth. They tested the relationship in five developed countries,
namely the United States, Japan, the United Kingdom, Germany, and France,
using time-series data from 1968 to 1998 (ranging differently for each
country). Arestis, Demetriades and Luintel (2001) included proxies from
stock markets in addition to banks to measure financial development. The
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parameters used for stock market development are market capitalization
and stock price volatility. The findings are mixed across countries, although
in general, financial development is proven to have a positive relationship
with economic growth, but the evidence showed that banking sectors have a
larger contribution than the stock market.
Jalilian and Kirkpatrick (2002) studied how financial sector
development has contributed to lowering poverty by testing using panel data
of 42 countries, including developed and developing countries. Jalilian and
Kirkpatrick (2002) argued that the effect of financial development to poverty
is achieved through economic growth. Therefore, the first model is applied to
test the linkage between finance and growth :

where g is the growth rate of GNP, α1 is the intercept, X’ is explanatory
variables that include financial indicators5, Z’ is other explanatory variables6,
β1 and γ1 are parameters of the equation, and ε1 is the error term.
To measure the effect on poverty, Jalilian and Kirkpatrick used two
models. The first model is as follows:
i =1,….m
γctp is per capita income of the poorest quintile of the population in
country c year t, yct is average per capita income of the overall population in
country c year t, and Xict is other factors of average income of the poor7(variable
i in country c year t), γ1 and γi are parameters of the estimate.

5
6

7

Variables used as proxy for financial indicators are Bank Deposit Money Assets (BDMA) over GDP, and Net Foreign Assets
(NFA) over GDP
Other explanatory variables include education, trade openness, change in inflation rate, change in trade share, initial
income per capita, change in manufacturing share, public spending, developing countries dummy, and interactive term
(developing countries dummy multiplied by BDMA). The study suggested that developing countries benefited more from
financial sector development than developed countries.
Explanatory variables used in the poverty regression are gini coefficient, inflation, public expenditure, initial income per
capita, and developing countries dummy.
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The second model is as follows:

gctp is the growth of per capita income of the poor, gct is growth of per
capita income of all population, ∆Xict is the change of value for each variable,
namely change in Gini, change in inflation, and change in public expenditure,
γ1 and γi are parameters of the estimate.
The main findings of this study suggest that Net Foreign Assets has
a higher effect on economic growth in the sample countries compared
to Bank Deposit Money Assets as a financial development indicator. In
addition, developing countries benefited more from financial development
than developed countries in terms of economic growth. For the poverty
regression analysis, growth of income of the poor is significantly affected by
growth of overall population, Gini index, and inflation rate. However, Jalilian
and Kirkpatrick did not test the direct linkage between financial sector
development and poverty, because in their study, they argued that poverty
reduction will be achieved through economic growth.
Another study by Honohan (2008) tried to identify the relationship
between financial service access and poverty using cross country data of
162 countries, including developed and developing countries. Honohan
captured the dimension of financial widening8 in addition to financial depth
and tested its connection with poverty in those countries. The proxy for
poverty is proportion of population living under $1 per day, independent
variables included in the test were private credit to GDP ratio as a proxy for
financial depth, inflation rate, institutions, GNI per capita of lower 90% of the
population, and share of top 10% of the highest income in the population.
Variables that were proven to have significant effects on poverty were private
credit to GDP ratio, financial access and the income distribution variables.
Financial access and depth showed negative signs, which is consistent with
the main hypothesis that financial sector development lowers poverty in both
dimensions. GNI per capita of lower 90% of the population had a negative

8

Honohan (2007) used percentage of adults who own saving or credit account in formal financial institutions
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sign, and the share of top 10% of the highest income in the population had a
positive sign9.
Next, a study by Quartey (2005) investigated the relationship between
financial sector development and poverty reduction in Ghana, by testing
saving rate as the main indicator for financial development, along with
domestic credit to GDP ratio, ratio of M2 to GDP, and per capita consumption
as poverty measures10. To test the effect, Quartey applied the Granger causality
test to clearly identify whether financial development variables are the causes
of poverty reduction in Ghana. In addition, Quartey (2005) also applied the
Johansen Cointegration test to find if there is long run cointegration between
financial indicators and poverty reduction.
To test the existence of causality, the poverty variable was tested with
each of the financial variables, financial variables were tested with each other,
and different direction of causation was applied in each of the tests, as shown
in the figure below :
Domestic credit
to GDP

Gross domestic
saving to GDP

M2 to GDP

Gross domestic
saving to GDP

Per capita
consumption

Gross domestic
saving to GDP

M2 to GDP

Domestic credit
to GDP

Per capita
consumption

Domestic credit
to GDP

Per capita
consumption

M2 to GDP

Source: Quartey (2005)

Figure 3. Direction of causation between variables

9

However, when the access variable is included in the same regression test with the depth variable, the access is not proven
to be significant. It is only significant when regressed separately with depth variable, showing that both dimensions may
have correlation with each other, and needs to be put in different test
10 Quartey (2005) used time-series data taken from World Development Indicators for Ghana from 1970-2001
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The result shows that there is significant causality between domestic
credit over GDP to per capita consumption, and the Johansen cointegration
test confirmed the long-run cointegration between financial development
variables and per capita consumption as a proxy for poverty.
To further check the relationship between financial indicators and
poverty, Quartey also conducted a variance decomposition test11 and a
vector-error correction model12. From the variance decomposition test, it was
found that fluctuations of gross domestic saving and private credit to GDP
are mostly explained by fluctuation of its own variable, and fluctuations of
per capita consumption are mostly explained by gross domestic saving to
GDP. The result of the vector error correction model showed that the value of
R2 is above 0.6 for each variable, which means that the value of the variable is
also explained by the variable itself in the previous periods.
The main results were that an increase in credit to private sector has
a positive effect on per capita consumption, the decrease in per capita
consumption has a negative and significant effect in gross domestic saving to
GDP, and an increase in credit to private sector leads to lower gross domestic
saving to GDP ratio. In conclusion, this study also confirmed the contribution
of financial sector development to poverty reduction. However, the effect
of saving to poverty was not significant, and Quartey argued that financial
intermediaries in Ghana are unable to channel the domestic resources from
saving to pro-poor investments.

3. METHODOLOGY
3.1. Estimation method and variables
The method of estimation is using panel OLS (Ordinary Least Squares)
with fixed and random effects method. The dependent variable is poverty
headcount ratio as a proxy for poverty. Poverty headcount ratio is the
proportion of population living below poverty line. The independent
variables to be included in the model consist of financial variables and

11 Variance decomposition is done to explain the determinants of shocks in each variable, how much it is explained by the
variable itself and by other variables.
12 For the vector-error correction model, regression analysis is exercised by adding the lag-length to three years (t-3) to
identify whether the value of each variable is also explained by the value of the variables in t-1, t-2, and t-3.
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control variables. Financial variables are : (1)ratio of saving over GDRP (Gross
Domestic Regional Products), (2)ratio of private credit over GDRP (Gross
Domestic Regional Products), as proxies for financial depth, (3)number of
banks, and (4)number of cooperatives13, as proxies for financial access. The
control variables are : average years of schooling, life expectancy rate, real
income per capita and gini index. The selection of control variables are based
on Balisacan et al.(2002).
3.2. Econometric model
The econometric model is as follows :

The model take logarithmic forms, where (P)it is poverty headcount ratio
in province i year t, (S)it is saving to GDRP ratio in province i year t, (C)it is
credit to GDRP ratio in province i year t, (BO)it is the number of bank office in
province i year t, (Co)it is the number of cooperatives in province i year t, (Sc)it
is average years of schooling in province i year t, (L)it is life expectancy rate in
province i year t, (I)it is real per capita income in province i year t, (gini)it is gini
index in province i year t, and εit is error term.
3.3. Data
The data used in this study is panel provincial-level data in Indonesia, and
the main sources of the database are Indonesian statistics issued by the
Central Statistical Agency (BPS), Indonesian banking statistics issued by the
Indonesian Central Bank (BI), and the Financial Service Authority (OJK). For
banking statistics, the data is obtained from three banking reports : Statistik
Perbankan Indonesia, Statistik Bank Perkreditan Rakyat, and Statistik Perbankan
Syariah. Currently, Indonesia is divided into 34 provinces, but the youngest
province, which is North Kalimantan, is officially separated from East

13 Cooperatives are included because it is a common source for financing for Indonesian population, and in the Indonesia
Family Life Survey (IFLS) conducted in 2007, cooperatives had become the second most often accessed institution after
banks in the search for loans
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Kalimantan and became an independent province in 2012, so it is impossible
to obtain the statistics before 2012. Therefore, this province is omitted from
the observations. The years included in the observation are 2007-2015 (nine
years), which result in 297 observations (33 provinces, nine years).

4. RESULT AND ANALYSIS
4.1. Cross correlation matrix
To identify the presence of multicollinearity, cross correlation matrix is
presented below :
Table 1. Cross Correlation Matrix14
Log
(Poverty)
Log (Poverty)

Log (Saving) Log (Credit)

Log (Life
Log
Log (School)
expectancy)
(Cooperative)

Log (Bank
office)

Log
(Income)

Log (Gini)

1

-0.222587

-0.289494

-0.290098

-0.194003

-0.485487

-0.40846

-0.299767

0.060861

Log (Saving)

-0.222587

1

0.730726

0.21587

0.097828

0.360861

0.163437

-0.14401

0.016127

Log (Credit)

-0.289494

0.730726

1

0.228804

0.134679

0.347373

0.112569

0.126949

0.190073

Log (Bank office)

-0.290098

0.21587

0.228804

1

0.892273

0.126187

0.528994

0.191226

0.213774

Log (Cooperative)

-0.194003

0.097828

0.134679

0.892273

1

0.121014

0.488863

0.128856

0.143347

Log (School)

-0.485487

0.360861

0.347373

0.126187

0.121014

1

0.467009

0.03073

-0.121753

Log (Life expectancy)

-0.40846

0.163437

0.112569

0.528994

0.488863

0.467009

1

0.133227

0.059646

Log (Income)

-0.299767

-0.14401

0.126949

0.191226

0.128856

0.03073

0.133227

1

0.518457

Log (Gini)

0.060861

0.016127

0.190073

0.213774

0.143347

-0.121753

0.059646

0.518457

1

4.2. Panel fixed and random effect methods
The fixed and random effect methods can be divided into the following:
(1)Two-way fixed effect (cross-section and period fixed effect), (2)Two-way
random effect (cross-section and period random), (3)One-way fixed effect
(cross-section fixed and period random), (4)One-way fixed effect (cross-section
random and period fixed). Since there is a problem of multicollinearity, the
variables with the high correlation are not included in the same regression15.
The two-way fixed effect regressions that includes variables without
high correlation is presented in the table below :
14

Multicollinearity exist between variables log(saving) and log(credit), variables log(bank_office) and log(cooperative),
variables log(income) and log(gini).
15 Log(saving) is not regressed together with log(credit), log(bank_office) is not regressed together with log(cooperative),
and log(income) is not regressed together with log(gini)
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Table 2. Two-way fixed effect regression
Dependent variable : Log(Poverty)
Regression 1
Coefficient
t-statistic

Prob.

C

4.977085

4.598720

0.000007

LOG(SAVING)

0.036005

1.567476

0.118263

LOG(BANK_OFFICE)

-0.014754

-0.703713

0.482264

LOG(SCHOOL)

-0.095721

-0.488208

0.625828

LOG(LIFE_EXP)

-0.625869

-2.469626

0.014191

LOG(INCOME)

0.056350

1.177685

0.240038

0.988989

R2

Regression 2
Coefficient

t-statistic

Prob.

C

4.685784

4.460348

0.000012

LOG(CREDIT)

0.036318

1.652293

0.099725

LOG(BANK_OFFICE)

-0.010597

-0.515525

0.606640

LOG(SCHOOL)

-0.061393

-0.310660

0.756317

LOG(LIFE_EXP)

-0.611565

-2.424822

0.016022

LOG(INCOME)

0.074292

1.602176

0.110374

0.989

R2

Regression 3
Coefficient

t-statistic

Prob.

C

5.380353

4.855324

0.000002

LOG(SAVING)

0.034141

1.525457

0.128404

LOG(COOPERATIVE)

-0.052683

-1.641962

0.101850

LOG(SCHOOL)

-0.074082

-0.378437

0.705426

LOG(LIFE_EXP)

-0.653031

-2.587680

0.010225

LOG(INCOME)

0.057269

1.202986

0.230115

0.989084

R2

Regression 4
Coefficient

t-statistic

Prob.

C

5.365112

4.828170

0.000002

LOG(SAVING)

0.037780

1.726048

0.085569

-0.046627

-1.429684

0.154051

LOG(SCHOOL)

0.011000

0.059175

0.952860

LOG(LIFE_EXP)

-0.570515

-2.273282

0.023855

0.076208

1.084444

0.279209

LOG(COOPERATIVE)

LOG(GINI)

0.989072

R2

Regression 5
Coefficient

t-statistic

Prob.

C

4.688512

4.458971

0.000012

LOG(CREDIT)

0.035046

1.591486

0.112759

-0.009621

-0.467610

0.640469

LOG(SCHOOL)

0.054051

0.288192

0.773438

LOG(LIFE_EXP)

-0.500178

-2.013003

0.045182

0.101385

1.467360

0.143530

LOG(BANK_OFFICE)

LOG(GINI)
R2

0.988982
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Regression 6
Coefficient

t-statistic

Prob.

C

5.055290

4.643275

0.000006

LOG(CREDIT)

0.033965

1.552072

0.121905

-0.042702

-1.310351

0.191275

LOG(SCHOOL)

0.069096

0.368801

0.712587

LOG(LIFE_EXP)

-0.529966

-2.132108

0.033969

0.086399

1.236154

0.217557

LOG(COOPERATIVE)

LOG(GINI)

0.989048

R2

Regression 7
Coefficient

t-statistic

Prob.

C

5.009077

4.644228

0.000006

LOG(SAVING)

0.039120

1.745471

0.082127

LOG(BANK_OFFICE)

-0.014629

-0.698225

0.485683

LOG(SCHOOL)

-0.006096

-0.032779

0.973877

LOG(LIFE_EXP)

-0.543752

-2.163195

0.031470

0.092061

1.325809

0.186108

LOG(GINI)

0.989005

R2

Regression 8
Coefficient

t-statistic

Prob.

C

5.109032

4.718205

0.000004

LOG(CREDIT)

0.034867

1.598034

0.111293

LOG(COOPERATIVE)

-0.049837

-1.555107

0.121181

LOG(SCHOOL)

-0.041240

-0.209097

0.834542

LOG(LIFE_EXP)

-0.641709

-2.551704

0.011313

LOG(INCOME)

0.074378

1.610989

0.108439

0.989094

R2
Note : The probability values in italic are significant

The two-way random effect regression that includes variables without
high correlation is presented in the table below :
Table 3. Two-way random effect regression
Dependent variable : Log(Poverty)
Regression 1
Coefficient
t-statistic

Prob.

C

9.610679

7.564166

0.000000

LOG(SAVING)

0.127202

5.032007

0.000001

LOG(BANK_OFFICE)

-0.110075

-4.772397

0.000003

LOG(SCHOOL)

-0.949556

-5.002319

0.000001

LOG(LIFE_EXP)

-0.919633

-2.912164

0.003867

LOG(INCOME)

-0.074389

-13.918370

0.000000

R2
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Regression 2
Coefficient
C

t-statistic

Prob.

8.770860

6.624221

0.000000

LOG(CREDIT)

-0.009848

-0.373332

0.709173

LOG(BANK_OFFICE)

-0.100382

-4.145217

0.000045

LOG(SCHOOL)

-1.031981

-5.227768

0.000000

LOG(LIFE_EXP)

-0.714689

-2.179485

0.030097

LOG(INCOME)

-0.084949

-16.575498

0.000000

0.735076

R2

Regression 3
Coefficient
C

t-statistic

Prob.

10.403175

8.084162

0.000000

0.110712

4.381711

0.000016

LOG(COOPERATIVE)

-0.169039

-4.764634

0.000003

LOG(SCHOOL)

-0.939678

-4.934352

0.000001

LOG(LIFE_EXP)

-0.919160

-2.910355

0.003889

LOG(INCOME)

-0.077964

-15.821789

0.000000

LOG(SAVING)

0.735076

R2

Regression 4
Coefficient
C

t-statistic

Prob.

13.058086

8.649498

0.000000

0.182551

6.260395

0.000000

LOG(COOPERATIVE)

-0.343446

-8.962765

0.000000

LOG(SCHOOL)

-0.404582

-1.837256

0.067192

LOG(LIFE_EXP)

-1.787595

-4.863569

0.000002

LOG(GINI)

-0.713338

-9.430031

0.000000

LOG(SAVING)

0.622528

R2

Regression 5
Coefficient

t-statistic

Prob.

C

10.231259

6.266449

0.000000

LOG(CREDIT)

-0.029556

-0.906720

0.365305

LOG(BANK_OFFICE)

-0.236332

-8.831215

0.000000

LOG(SCHOOL)

-0.455893

-1.919027

0.055959

LOG(LIFE_EXP)

-1.543060

-3.865877

0.000137

LOG(GINI)

-0.742559

-8.841269

0.000000

0.558994

R2

Regression 6
Coefficient

t-statistic

Prob.

C

12.096062

7.494855

0.000000

LOG(CREDIT)

-0.050037

-1.582810

0.114551

LOG(COOPERATIVE)

-0.384650

-9.602006

0.000000

LOG(SCHOOL)

-0.395216

-1.690283

0.092045

LOG(LIFE_EXP)

-1.589457

-4.060663

0.000063

LOG(GINI)

-0.819104

-10.489369

0.000000

R2

0.575346
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Regression 7
Coefficient
C

t-statistic

Prob.

11.384481

7.634336

0.000000

0.212429

7.473380

0.000000

LOG(BANK_OFFICE)

-0.225422

-9.314997

0.000000

LOG(SCHOOL)

-0.434729

-1.998972

0.046541

LOG(LIFE_EXP)

-1.723831

-4.725298

0.000004

LOG(GINI)

-0.591146

-7.417032

0.000000

LOG(SAVING)

0.628961

R2

Regression 8
Coefficient
C

t-statistic

Prob.

9.676935

7.277058

0.000000

LOG(CREDIT)

-0.018617

-0.719196

0.472597

LOG(COOPERATIVE)

-0.177655

-4.857814

0.000002

LOG(SCHOOL)

-0.980652

-4.995624

0.000001

LOG(LIFE_EXP)

-0.739217

-2.276556

0.023539

LOG(INCOME)

-0.085061

-17.694716

0.000000

0.718098

R2
Note : The probability values in italic are significant

The one-way fixed effect (cross-section fixed and period random)
regression that includes variables without high correlation is presented in
the table below :
Table 4. One-way fixed effect (cross-section fixed and period random) regression
Dependent variable : Log(Poverty)
Regression 1
Coefficient
t-statistic

Prob.

C

9.520410

9.568910

0.000000

LOG(SAVING)

0.134768

6.783015

0.000000

LOG(BANK_OFFICE)

-0.115162

-6.069908

0.000000

LOG(SCHOOL)

-0.845155

-5.500256

0.000000

LOG(LIFE_EXP)

-0.944014

-3.809903

0.000174

LOG(INCOME)

-0.072772

-17.057107

0.000000

0.981426

R2

Regression 2
Coefficient
C

t-statistic

Prob.

8.665006

8.706914

0.000000

LOG(CREDIT)

-0.005893

-0.296277

0.767256

LOG(BANK_OFFICE)

-0.105028

-5.491695

0.000000

LOG(SCHOOL)

-0.952185

-6.214721

0.000000

LOG(LIFE_EXP)

-0.723295

-2.929897

0.003693

LOG(INCOME)

-0.084169

-21.447106

0.000000

R2
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Regression 3
Coefficient
C

t-statistic

Prob.

10.478623

10.338178

0.000000

0.117112

5.895313

0.000000

LOG(COOPERATIVE)

-0.192756

-6.413367

0.000000

LOG(SCHOOL)

-0.811487

-5.251930

0.000000

LOG(LIFE_EXP)

-0.958360

-3.866301

0.000140

LOG(INCOME)

-0.075347

-19.096414

0.000000

LOG(SAVING)

0.981614

R2

Regression 4
Coefficient
C

t-statistic

Prob.

13.254958

13.360115

0.000000

0.181874

9.447340

0.000000

LOG(COOPERATIVE)

-0.385526

-14.457298

0.000000

LOG(SCHOOL)

-0.230617

-1.552979

0.121649

LOG(LIFE_EXP)

-1.834412

-7.618726

0.000000

LOG(GINI)

-0.686889

-13.809927

0.000000

LOG(SAVING)

0.974002

R2

Regression 5
Coefficient

t-statistic

Prob.

C

10.261927

10.363291

0.000000

LOG(CREDIT)

-0.022684

-1.141935

0.254536

LOG(BANK_OFFICE)

-0.251798

-14.987216

0.000000

LOG(SCHOOL)

-0.328502

-2.216230

0.027545

LOG(LIFE_EXP)

-1.588740

-6.563624

0.000000

LOG(GINI)

-0.727125

-14.212227

0.000000

0.968128

R2

Regression 6
Coefficient

t-statistic

Prob.

C

12.448324

12.434492

0.000000

LOG(CREDIT)

-0.041881

-2.133894

0.033791

LOG(COOPERATIVE)

-0.433933

-16.557746

0.000000

LOG(SCHOOL)

-0.233633

-1.569729

0.117699

LOG(LIFE_EXP)

-1.650401

-6.820996

0.000000

LOG(GINI)

-0.791808

-16.344309

0.000000

0.970296

R2

Regression 7
Coefficient
C

t-statistic

Prob.

11.344108

11.513858

0.000000

0.216559

11.473524

0.000000

LOG(BANK_OFFICE)

-0.237159

-14.321669

0.000000

LOG(SCHOOL)

-0.288602

-1.953235

0.051868

LOG(LIFE_EXP)

-1.766423

-7.329417

0.000000

LOG(GINI)

-0.573187

-10.833752

0.000000

LOG(SAVING)

R2

0.973831
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Regression 8
Coefficient
C

t-statistic

Prob.

9.781779

9.624794

0.000000

LOG(CREDIT)

-0.014196

-0.720128

0.472096

LOG(COOPERATIVE)

-0.203958

-6.792025

0.000000

LOG(SCHOOL)

-0.867819

-5.620982

0.000000

LOG(LIFE_EXP)

-0.772637

-3.125916

0.001974

LOG(INCOME)

-0.082934

-22.171107

0.000000

0.980116

R2
Note : The probability values in italic are significant

The one-way fixed effect (cross-section random and period fixed)
regression that includes variables without high correlation is presented in
the table below :
Table 5. One-way fixed effect (cross-section random and period fixed) regression
Dependent variable : Log(Poverty)
Regression 1
Coefficient
t-statistic

Prob.

C

5.654333

5.335876

0.000000

LOG(SAVING)

0.032922

1.454623

0.146882

LOG(BANK_OFFICE)

-0.026251

-1.342705

0.180443

LOG(SCHOOL)

-0.313499

-1.693819

0.091400

LOG(LIFE_EXP)

-0.666495

-2.660473

0.008248

LOG(INCOME)

0.055152

1.161403

0.246457

0.824035

R2

Regression 2
Coefficient

t-statistic

Prob.

C

5.377045

5.215721

0.000000

LOG(CREDIT)

0.025498

1.178961

0.239404

LOG(BANK_OFFICE)

-0.022467

-1.168830

0.243456

LOG(SCHOOL)

-0.293972

-1.579563

0.115324

LOG(LIFE_EXP)

-0.647975

-2.595621

0.009935

LOG(INCOME)

0.071647

1.553929

0.121319

0.823636

R2

Regression 3
Coefficient

t-statistic

Prob.

C

5.956207

5.509603

0.000000

LOG(SAVING)

0.028473

1.283321

0.200430

LOG(COOPERATIVE)

-0.056719

-1.944375

0.052841

LOG(SCHOOL)

-0.293500

-1.581618

0.114854

LOG(LIFE_EXP)

-0.676397

-2.701056

0.007329

LOG(INCOME)

0.056828

1.197185

0.232236

R2
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Regression 4
Coefficient

t-statistic

Prob.

C

5.960622

5.515136

0.000000

LOG(SAVING)

0.031681

1.459532

0.145528

LOG(COOPERATIVE)

-0.051499

-1.745381

0.082004

LOG(SCHOOL)

-0.213492

-1.208204

0.227977

LOG(LIFE_EXP)

-0.593848

-2.390804

0.017465

0.083050

1.189141

0.235381

LOG(GINI)

0.825112

R2

Regression 5
Coefficient

t-statistic

Prob.

C

5.391544

5.231849

0.000000

LOG(CREDIT)

0.023875

1.102592

0.271141

LOG(BANK_OFFICE)

-0.021628

-1.125396

0.261375

LOG(SCHOOL)

-0.188413

-1.065479

0.287567

LOG(LIFE_EXP)

-0.538041

-2.191398

0.029238

0.108205

1.575574

0.116241

LOG(GINI)

0.823673

R2

Regression 6
Coefficient

t-statistic

Prob.

C

5.699219

5.384193

0.000000

LOG(CREDIT)

0.021745

1.007967

0.314331

LOG(COOPERATIVE)

-0.049020

-1.664050

0.097209

LOG(SCHOOL)

-0.175379

-0.989987

0.323026

LOG(LIFE_EXP)

-0.555098

-2.257334

0.024750

0.092093

1.326932

0.185601

LOG(GINI)

0.824499

R2

Regression 7
Coefficient

t-statistic

Prob.

C

5.691065

5.389392

0.000000

LOG(SAVING)

0.035505

1.604588

0.109700

LOG(BANK_OFFICE)

-0.026146

-1.337373

0.182175

LOG(SCHOOL)

-0.230194

-1.305979

0.192620

LOG(LIFE_EXP)

-0.583247

-2.348871

0.019518

0.098886

1.431645

0.153349

LOG(GINI)

0.824420

R2

Regression 8
Coefficient

t-statistic

Prob.

C

5.726299

5.418324

0.000000

LOG(CREDIT)

0.023011

1.067825

0.286509

LOG(COOPERATIVE)

-0.055025

-1.887649

0.060096

LOG(SCHOOL)

-0.275502

-1.477038

0.140777

LOG(LIFE_EXP)

-0.662704

-2.653526

0.008416

LOG(INCOME)

0.071230

1.545159

0.123425

R2

0.824844

Note : The probability values in italic are significant
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The regression results of the fixed and random effects can be summarized
as follows :
(1)

Two-way fixed effect regression
In the two-way fixed effect regression, none of the financial development
variables are proven to be significant. The only variable that shows
significance is log(life_exp).

(2)

Two-way random effect regression
In the two-way random effect regression, log(saving) is significant and
positive, log(credit) is negative but not significant, log(bank_office) and
log(cooperative) are significant and negative, and all control variables
are significant and negative.

(3)

One-way fixed effect (cross-section fixed and period random) regression
In the cross-section fixed and period random effect regression, log(saving)
is significant and positive, log(credit) is significant and negative, but did
so only in 1 of 4 tests, log(bank_office) and log(cooperative) are negative
and significant, and other control variables are negative and significant.

(4)

One-way fixed effect (period fixed and cross-section random) regression
In the period fixed and cross-section random effect regression, none of
the financial development variables are proven to be significant, and
the only significant variable is log(life_exp).

The Hausman test is run to further check the more appropriate method.
And the result of the Hausman test is presented in the table below:
Table 6. Hausman Test Result
Test Summary
Cross-section random
Period random

Chi-Sq. Statistic

Chi-Sq. d.f.

Prob.

44.2782

8

0

123.3007

8

0

The result of the Hausman test is significant for both cross-section
random period fixed effect and cross-section fixed period random effect, so
the both methods are relatively better than others.
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The financial sector development is mostly associated with the policies
made by the central government, such as the policy of interest rate that will
affect the saving and credit provision, and the regulation for banking sector
or cooperatives that will affect the presence of banks and cooperatives in a
certain province. So, the unique characteristic of each province, such as the
policy made by its regional government is not likely to affect the result of
the estimation. Therefore, the cross-section fixed and period random effect
estimation method is more appropriate than the cross-section random and
period fixed estimation method.
4.3. Robustness check
From the cross-section fixed and period random effect regression result
shown in Table 4, variable log(saving) shows positive and significant result,
log(credit) is negative and significant, log(bank_office) and log(cooperative)
are negative and significant, and all the control variables included in the
model, namely log(school), log(life_exp), log(income) and log(gini) are
negative and significant. All the results are as expected, except for log(saving)
which shows contradictory result. The positive sign reflects the higher saving
rate leads to higher poverty rate. This result is consistent in almost all the
regression tests with different methods.
To further check the robustness of the result, the following two
regressions will be added :
(1)

Regression by omitting outlier
Jakarta is considered outlier because of extreme value. Therefore, Jakarta
observation is omitted from the regression, and the result is presented
below :
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Table 7. Regression by omitting outlier
Dependent variable : Log(Poverty)
Regression 1
Coefficient
C

t-statistic

Prob.

14.954385

7.066222

0.000000

LOG(SAVING)

0.106183

2.380114

0.018748

LOG(BANK_OFFICE)

0.000206

0.006339

0.994952

LOG(SCHOOL)

-1.818947

-5.562298

0.000000

LOG(LIFE_EXP)

-1.895785

-3.868936

0.000172

LOG(INCOME)

-0.075986

-11.916260

0.000000

0.977725

R2

Regression 2
Coefficient

t-statistic

Prob.

C

14.721846

6.952053

0.000000

LOG(CREDIT)

-0.060521

-1.710022

0.089629

0.025478

0.791244

0.430232

LOG(SCHOOL)

-2.024970

-6.382255

0.000000

LOG(LIFE_EXP)

-1.811592

-3.705012

0.000311

LOG(INCOME)

-0.082175

-14.551405

0.000000

LOG(BANK_OFFICE)

0.977395

R2

Regression 3
Coefficient
C

t-statistic

Prob.

15.336275

7.753837

0.000000

0.099551

2.280420

0.024198

LOG(COOPERATIVE)

-0.236482

-4.488827

0.000016

LOG(SCHOOL)

-1.401275

-4.571069

0.000011

LOG(LIFE_EXP)

-1.768333

-3.762766

0.000252

LOG(INCOME)

-0.059518

-9.696596

0.000000

LOG(SAVING)

0.980152

R2

Regression 4
Coefficient
C

t-statistic

Prob.

17.158440

8.605638

0.000000

0.185602

4.399982

0.000022

LOG(COOPERATIVE)

-0.419191

-8.927071

0.000000

LOG(SCHOOL)

-0.682454

-2.297026

0.023204

LOG(LIFE_EXP)

-2.410108

-5.209248

0.000001

LOG(GINI)

-0.489806

-5.974366

0.000000

LOG(SAVING)

0.973126

R2

Regression 5
Coefficient

t-statistic

Prob.

C

12.139505

5.689331

0.000000

LOG(CREDIT)

-0.072617

-2.047958

0.042562

LOG(BANK_OFFICE)

-0.138149

-4.847215

0.000003

LOG(SCHOOL)

-0.885103

-2.891031

0.004497

LOG(LIFE_EXP)

-1.911685

-3.907617

0.000149

LOG(GINI)

-0.754846

-9.649279

0.000000

R2
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Regression 6
Coefficient

t-statistic

Prob.

C

16.323851

8.160409

0.000000

LOG(CREDIT)

-0.030858

-0.865387

0.388409

LOG(COOPERATIVE)

-0.445905

-9.385027

0.000000

LOG(SCHOOL)

-0.790793

-2.667496

0.008606

LOG(LIFE_EXP)

-2.193730

-4.756284

0.000005

LOG(GINI)

-0.566956

-7.077966

0.000000

0.967220

R2

Regression 7
Coefficient
C

t-statistic

Prob.

13.023177

6.094741

0.000000

0.257894

6.207509

0.000000

LOG(BANK_OFFICE)

-0.154926

-5.553148

0.000000

LOG(SCHOOL)

-0.631744

-2.053154

0.042048

LOG(LIFE_EXP)

-2.085426

-4.256430

0.000039

LOG(GINI)

-0.608694

-7.413549

0.000000

LOG(SAVING)

0.967241

R2

Regression 8
Coefficient

t-statistic

Prob.

C

14.718147

7.425882

0.000000

LOG(CREDIT)

-0.025452

-0.714981

0.475893

LOG(COOPERATIVE)

-0.233022

-4.339037

0.000028

LOG(SCHOOL)

-1.512686

-4.992515

0.000002

LOG(LIFE_EXP)

-1.604337

-3.441185

0.000778

LOG(INCOME)

-0.063991

-11.061210

0.000000

R2

0.979587

Note : The probability values in italic are significant

(2)

Regression by dividing western and eastern part
The western part of Indonesia includes the following provinces :
Aceh, North Sumatera, West Sumatera, Riau, Jambi, South Sumatera,
Bengkulu, Lampung, Bangka-Belitung, Riau islands, West Java,
Central Java, Yogyakarta, East Java, Banten and Bali. The eastern part
of Indonesia include the following provinces : West Nusa Tenggara,
East Nusa Tenggara, West Kalimantan, Central Kalimantan, South
Kalimantan, East Kalimantan, North Sulawesi, Central Sulawesi, South
Sulawesi, Southeast Sulawesi, Gorontalo, West Sulawesi, Maluku,
North Maluku, West Papua, and Papua.
The result of western part regression is presented below :
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Table 8. Western Part Regression Result
Dependent variable : Log(Poverty)
Regression 1
Coefficient
t-statistic
C

Prob.

14.469917

7.280917

0.000000

LOG(SAVING)

0.107672

2.636794

0.009449

LOG(BANK_OFFICE)

0.001479

0.050140

0.960092

LOG(SCHOOL)

-1.765838

-5.839293

0.000000

LOG(LIFE_EXP)

-1.795871

-3.944739

0.000133

LOG(INCOME)

-0.078277

-13.035774

0.000000

0.972449

R2

Regression 2
Coefficient

t-statistic

Prob.

C

14.127201

7.112559

0.000000

LOG(CREDIT)

-0.059783

-1.854594

0.066049

0.026580

0.907628

0.365849

LOG(SCHOOL)

-1.962855

-6.651161

0.000000

LOG(LIFE_EXP)

-1.693550

-3.733492

0.000287

LOG(INCOME)

-0.084791

-15.993063

0.000000

LOG(BANK_OFFICE)

0.971984

R2

Regression 3
Coefficient
C

t-statistic

Prob.

14.943711

8.020135

0.000000

0.102639

2.567591

0.011438

LOG(COOPERATIVE)

-0.243885

-5.064545

0.000001

LOG(SCHOOL)

-1.344689

-4.754887

0.000005

LOG(LIFE_EXP)

-1.676596

-3.839734

0.000196

LOG(INCOME)

-0.060944

-10.408710

0.000000

LOG(SAVING)

0.975845

R2

Regression 4
Coefficient
C

t-statistic

Prob.

17.041731

9.066108

0.000000

0.190377

4.954935

0.000002

LOG(COOPERATIVE)

-0.418245

-9.753296

0.000000

LOG(SCHOOL)

-0.697785

-2.503005

0.013626

LOG(LIFE_EXP)

-2.374063

-5.544440

0.000000

LOG(GINI)

-0.531837

-6.719357

0.000000

LOG(SAVING)

0.967478

R2

Regression 5
Coefficient

t-statistic

Prob.

C

11.965478

5.927207

0.000000

LOG(CREDIT)

-0.068806

-2.127501

0.035375

LOG(BANK_OFFICE)

-0.131663

-5.042745

0.000002

LOG(SCHOOL)

-0.887936

-3.067267

0.002657

LOG(LIFE_EXP)

-1.885710

-4.151199

0.000061

LOG(GINI)

-0.814346

-10.780522

0.000000

R2
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Regression 6
Coefficient

t-statistic

Prob.

C

16.073405

8.545934

0.000000

LOG(CREDIT)

-0.026303

-0.809502

0.419790

LOG(COOPERATIVE)

-0.448195

-10.346999

0.000000

LOG(SCHOOL)

-0.788979

-2.832397

0.005400

LOG(LIFE_EXP)

-2.135438

-5.009793

0.000002

LOG(GINI)

-0.616612

-7.963689

0.000000

0.964314

R2

Regression 7
Coefficient
C

t-statistic

Prob.

13.029276

6.437264

0.000000

0.261701

6.920644

0.000000

LOG(BANK_OFFICE)

-0.146755

-5.741832

0.000000

LOG(SCHOOL)

-0.652820

-2.249427

0.026264

LOG(LIFE_EXP)

-2.085444

-4.581316

0.000011

LOG(GINI)

-0.661771

-8.380267

0.000000

LOG(SAVING)

0.959248

R2

Regression 8
Coefficient

t-statistic

Prob.

C

14.187699

7.629145

0.000000

LOG(CREDIT)

-0.024123

-0.744633

0.457914

LOG(COOPERATIVE)

-0.240126

-4.893466

0.000003

LOG(SCHOOL)

-1.446596

-5.160256

0.000001

LOG(LIFE_EXP)

-1.487872

-3.445312

0.000781

LOG(INCOME)

-0.065973

-12.019562

0.000000

0.975045

R2
Note : The probability values in italic are significant

The result of western part regression is presented below :
Table 9. Eastern Part Regression Result
Dependent variable : Log(Poverty)
Regression 1
Coefficient
t-statistic

Prob.

C

9.823059

8.795537

0.000000

LOG(SAVING)

0.115003

5.488121

0.000000

LOG(BANK_OFFICE)

-0.178919

-7.166147

0.000000

LOG(SCHOOL)

-0.697720

-4.108824

0.000072

LOG(LIFE_EXP)

-1.019249

-3.600154

0.000460

LOG(INCOME)

-0.076812

-13.092495

0.000000

R2

0.985229
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Regression 2
Coefficient

t-statistic

Prob.

C

9.376369

8.331527

0.000000

LOG(CREDIT)

0.021863

0.970046

0.333927

LOG(BANK_OFFICE)

-0.177573

-7.046816

0.000000

LOG(SCHOOL)

-0.774611

-4.561788

0.000012

LOG(LIFE_EXP)

-0.882750

-3.108375

0.002337

LOG(INCOME)

-0.089785

-16.691777

0.000000

0.983202

R2

Regression 3
Coefficient

t-statistic

Prob.

C

8.905722

8.001620

0.000000

LOG(SAVING)

0.101424

4.823560

0.000004

LOG(COOPERATIVE)

-0.153501

-4.438369

0.000020

LOG(SCHOOL)

-0.802658

-4.679065

0.000007

LOG(LIFE_EXP)

-0.625496

-2.278306

0.024434

LOG(INCOME)

-0.092300

-17.805677

0.000000

0.983030

R2

Regression 4
Coefficient
C

t-statistic

Prob.

12.335323

11.301537

0.000000

0.173007

8.560483

0.000000

LOG(COOPERATIVE)

-0.373600

-12.016525

0.000000

LOG(SCHOOL)

-0.196562

-1.196106

0.233956

LOG(LIFE_EXP)

-1.694958

-6.356338

0.000000

LOG(GINI)

-0.820360

-12.856541

0.000000

LOG(SAVING)

0.972491

R2

Regression 5
Coefficient
C

t-statistic

Prob.

12.473199

11.309838

0.000000

0.005959

0.264290

0.791998

LOG(BANK_OFFICE)

-0.351504

-16.498664

0.000000

LOG(SCHOOL)

-0.202866

-1.233319

0.219808

LOG(LIFE_EXP)

-2.075845

-7.637342

0.000000

LOG(GINI)

-0.705187

-10.637551

0.000000

LOG(CREDIT)

0.971711

R2

Regression 6
Coefficient

t-statistic

Prob.

C

11.969259

10.861965

0.000000

LOG(CREDIT)

-0.052995

-2.394720

0.018142

LOG(COOPERATIVE)

-0.440941

-14.693165

0.000000

LOG(SCHOOL)

-0.207518

-1.256925

0.211162

LOG(LIFE_EXP)

-1.596321

-5.938434

0.000000

LOG(GINI)

-0.966215

-15.753953

0.000000

R2
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Regression 7
Coefficient
C

t-statistic

Prob.

12.668484

11.651669

0.000000

0.186217

9.410186

0.000000

LOG(BANK_OFFICE)

-0.315810

-14.887856

0.000000

LOG(SCHOOL)

-0.200366

-1.227444

0.222000

LOG(LIFE_EXP)

-2.060620

-7.669979

0.000000

LOG(GINI)

-0.551372

-8.078290

0.000000

LOG(SAVING)

0.977856

R2

Regression 8
Coefficient
C

t-statistic

Prob.

8.525337

7.628825

0.000000

LOG(CREDIT)

-0.003380

-0.151402

0.879907

LOG(COOPERATIVE)

-0.168596

-4.892621

0.000003

LOG(SCHOOL)

-0.854477

-4.984121

0.000002

LOG(LIFE_EXP)

-0.500304

-1.821707

0.070929

LOG(INCOME)

-0.101829

-21.077047

0.000000

0.981416

R2
Note : The probability values in italic are significant

4.4. Discussion
The variable log(saving) is consistently positive and significant in the two
additional regression tests. This result confirms indication that in regions
where the saving rate is high, the poverty rate is also high.
4.5. Cointegration Test
Pedroni Residual Cointegration Test is performed to check the long-run
cointegration between financial depth variables, financial access variables,
and poverty16. Below is the result of the test :
Table 10. Pedroni Residual Cointegration Test17
Statistic

Prob.

Panel v-Statistic

-3.37025

0.99962

Panel rho-Statistic

4.42100

1.00000

Panel PP-Statistic

-8.29658

0.00000

Panel ADF-Statistic

-5.55226

0.00000

Group rho-Statistic

7.406284

1.00000

Group PP-Statistic

-10.8245

0.00000

Group ADF-Statistic

-5.03787

0.00000

16 The variables included in the cointegration test are log(saving), log(credit), log(bank_office), log(cooperatives), and
log(poverty)
17 The null hypothesis of Pedroni Residual Cointegration Test is no cointegration. 4 of 7 statistics are significant (probability
values under 0.05), so the null hypothesis can be rejected
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5. CONCLUSION
This research analyzes possible relationship between financial development
variables and poverty, and tries to see the contributing factor of financial
development to lowering poverty in Indonesia in the past years, by looking
at financial depth and financial access. The variables of interest are ratio
of saving over gross domestic regional products, ratio of credit over gross
domestic regional products, number of banks, and number of cooperatives,
and poverty headcount ratio as a proxy for poverty. In several regression
tests, the presence of banks and cooperatives are proven to have significant
and negative association with poverty, confirming the importance of financial
institutions and its role to help reduce poverty. In addition, ratio of credit
over gross domestic regional products is also found to have significant and
negative relation with poverty, although this result is not robust because of
inconsistency in different regression tests. However, the ratio of saving over
gross domestic regional products is found to have positive and significant
association with poverty, and this result is consistent in several regression
tests, suggesting that in regions where saving rate is high, the poverty is also
high. The possible explanation is that consumption of private and household
sector in the research period contribute significantly to Indonesian GDP,
while the financial resources obtained from saving is not channeled to the
pro poor investment. Therefore, the effect of consumption is more effective
in reducing poverty than the effect of saving.
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The Impact of Monetary Policy
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ABSTRACT
The level of income inequality has become an important issue of the Indonesia
economy. The current Indonesian government try to formulate economic policy,
especially fiscal policy for combating this economic problem. Meanwhile, monetary
authority may also create monetary policy that could reduce income inequality
through transmission mechanism. Therefore, this study aims to find how monetary
policy can affect the level of income inequality. By using panel data analysis at
province level, the study shows that monetary policy could have an impact on income
inequality through the money supply and credit rates.
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1. INTRODUCTION
Development required high GDP (Gross Domestic Product) and it has to grow
rapidly. However, it is not only about how to grow GDP, it should also be noted
GDP grows by most people or just a small part of it. If GDP growth is caused
only by a small proportion of the population, then only the small proportion
of the population will earn the benefit from development. But if the growth is
generated by most or all of society, then the benefits of the development will
be evenly distributed (Todaro 2006). This can be explained by the level of the
income inequality that is, now, one of the focus of government attention. Gini
ratio can be used to see the level of income inequality in a region or a country.
Table 1 explains that Gorolontalo Province is the highest income inequality
province in Indonesia with an average gini ratio of 0.43. The province with
the second highest income inequality is DKI Jakarta province which has
an average gini ratio of 0.42. While other data show that DKI Jakarta is the
province with the highest PDRB rate in Indonesia, each of Rp 1 373 trillion
in 2014 and Rp 1 445 trillion in 2015 (Badan Pusat Statistik 2017). This is a
development that is not accompanied by equity.
Table 1. The Top Ten Provinces with Highest Income Inequality
Province

Gini Ratio
2011

2012

0.42

2016

DKI Jakarta

0.44

0.42

0.43

0.43

0.43

0.41

0.4

0.43

0.44

0.42

0.43

0.42

Papua

0.42

0.44

0.44

0.41

0.42

0.39

North Sulawesi

0.41

0.41

0.43

0.42

0.42

0.43

0.4

0.43

0.43

0.44

0.44

0.37

0.41

0.41

0.41

0.41

0.41

0.41

West Java

0.41

2015

0.46

West Papua

0.44

2014

Gorontalo

DI Yogyakarta

0.44

2013

0.42

South East Sulawesi

0.41

0.4

0.43

0.41

0.4

0.4

North Sulawesi

0.39

0.43

0.42

0.42

0.37

0.39

Bali

0.41

0.43

0.4

0.42

0.38

0.37

Source : Badan Pusat Statistik 2017

The level of the income inequality can be an indicator of the government’s
success in implementing economic policy. Macroeconomic policies that must
be run by the government are Fiscal policy, monetary policy, and foreign
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trade policy (Capiesta 2013). However, according to Undang-Undang nomor 13
tahun 1968, the authority in formulating and implementing monetary policy
is given to Bank Indonesia. The purpose of monetary policy for the creation
of the currencies stability both to goods and to the value of currencies of
other countries (Warjiyo and Solikin 2003). In addition, monetary policy has
other objectives which are employment, economic growth, financial market
stability, interest rate stability, and exchange rate stability (Mishkin 2016).
Therefore, there is also the contribution of Bank Indonesia in economic
growth in Indonesia. Then, it is important to know whether the economic
growth that is driven by the monetary policy of Bank Indonesia is felt by
most people or only a few people.
Bank Indonesia has been quite successful in maintaining the stability
of the rupiah, indicated by the trend of declining inflation rate every year
since 1999. Figure 1 shows that inflation rate increased in 2005, but Bank
Indonesia succeeded in lowering it again in 2006. In the last two years, Bank
Indonesia managed to keep the inflation rate and relatively stable.
Laju Inﬂasi
20
15

Inﬂasi

Linear (Inﬂasi)

10
5
0

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Tahun

Source: Badan Pusat Statistik 2017

Figure 1. Inflation Rate in Indonesia in the Period After the Monetary Crisis

However, the achievement of Bank Indonesia is not accompanied by an
improvement in the level of inequality in Indonesia. In the last six years, the
Gini ratio of Indonesia is relatively stagnant and only decreased to 0.40 in
2016 from 0.41 in 2011 to 2015. The trend of the Indonesian Gini ratio tends to
increase in 1996 until 2016.
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Source: Badan Pusat Statistik 2017

Figure 2. Trend Gini ratio in Indonesia from 1996 to 2016

The real sector is affected by the monetary policy through a transmission
mechanism (Mishkin 2016). In Indonesia, there are several channels in the
transmission mechanism: money channel, credit line, interest rate channel,
exchange rate channel, asset price channel, and expectations channel (Warjiyo
2004). Money channel, credit channel, and interest rates channel affect the
real sector through changes in public consumption and investment as a result
of monetary policy. Then changes in consumption and investment rates will
affect aggregate demand that will also affect inflation at the end. Meanwhile,
according to the Badan Pusat Statistik (2017), one of the main indicators of gini
ratio is the level of public consumption. According to Adelman and Morris
(1973), inflation is one of the goals of monetary and investment policies that
rely on capital-intensive sectors, a factor that affects income inequality.
Based on background and description described above, then the
formulation of the problem in this study are:
1.

Is there any influence of the monetary policy adopted by Bank Indonesia
against the imbalance in Indonesia?

2.

What is the mechanism of influence of monetary policy on inequality?

2. METHODS
2.1. Type and Sources of Data
The data used are panel data on an annual basis from 2010 to 2015 as many
as 28 provinces in Indonesia excluding the provinces of North Kalimantan,
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Bangka Belitung, West Papua, Banten, West Sulawesi, and Gorontalo. Gini
ratio and regional GDP per capita data are obtained from BPS, while the BI
rates are obtained from SEKI BI. The money supply is derived from BI’s LPI
and SEKDA, and regional deposit and lending rates are from OJK.
2.1. Data Analysis
The method of the analysis used in this research is panel data regression
analysis. Regression analysis of panel data is used to know the transmission
of the influence of monetary policy to income inequality with the model as
follows:
(1)
Where:
C			
α2- α6			
εit			
BI_RATEt
JUBit			
SDDit		
SKDit 		
GDPCAPit
ln		
i			
t			

: Intercept,
: coefficient of each variable,
: error term,
: the nominal interest rate of Bank Indonesia (%),
: the money supply (billion rupiah),
: regional deposit interest rate (%),
: regional lending rate (%),
: regional GDP per capita (millions rupiahs),
: natural logarithm
: cross section data, 28 provinces,
: time series data, 2010 – 2015.

3. RESULTS
In order to know how monetary policy affects the level of income inequality,
then the regression analysis of panel data was done. The first step in this
analysis is to determine the model of the random effect model or the fixed
effect model that is best suited for use. The Hausman test is used to know
it. The test results show that it is more appropriate to use the random effects
model because the p-value value (prob.) is greater than alpha 0.05.
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Table 2. The Estimation Results of Panel Data Regression
Independents Variable
C
BI_RATE
LnJUB

Dependent Variable : Gini
Coefficient
0.56

***

0
0.02

SDD

0

SKD

-0.01

LnGDPCAP

-0.02

**

t-statistic value

Probability

5.74

0

-0.48

0.63

2.04

0.04

-0.32

0.75

***

-2.92

0

*

-1.74

0.08

Significant on: ***=1% **=5% *=10%

After knowing the most suitable model, then an equation was estimated.
If the best model chosen is the Random Effect Model, it is not necessary to test
the heteroscedasticity and autocreation test (Inayah et al., 2016). According
to Gujarati (2006), if the REM model is selected, then no need to test the
classical assumption. Table 2 shows that BI rates and deposit rates have
no statistically significant effect on gini ratios. As described in the study of
Coibion et al. (2012), the monetary policy affects inequality through longterm interest rates. There is a difference when it is compared to Lambrecht’s
(2015) study where the nominal interest rates set by the monetary authority
have a significant effect on the income level of income. The previous study
conducted an analysis in the scope of the country, while this study carried
out an analysis in the coverage of province. However, it can be corrected
by adding an interest rate variable per province that describes the monetary
dynamics in each province. The statistically significant variables are the
amount of currency cash flow, the credit interest rate per province, and the
regional GDP per capita.
Each significant independent variable can be interpreted as follows:
variable of the money supply with coefficient 0.02. According to Gujarati
(2004), this model is the lin-log model because the explanatory variables are
logarithmic while the independent variables are linear. So, it can be interpreted
every 1 percent increase in money supply will increase gini ratio (income
inequality) of 0.0002 points cateris paribus. As described in a study by Vionita
(2015) that excessive money supply can cause inflation. While the regression
analysis undertaken by Yusuf (2013) concludes that high long-term inflation
is significantly associated with high levels of income inequality. This can be
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explained by one of the transmission channels where the policy influences
income inequality is the portfolio channel. Low-income households tend to
prefer holding more cash. If there is an increase in inflation due to an increase
in the number of currencies flow, the real income of low-income households
falls. Then, low-income household purchasing power also comes down. In
contrast to high income households when there is an increase in inflation,
it will not affect their real income because it prefers holding more portfolios
and assets than cash.
In addition, there is an imbalance in the money supply in Indonesia.
58 percent of the total cash flow is in Java. Furthermore, the total flow of
the money in the province of DKI Jakarta as the largest province have 46.7
percent of total money supply. It is seen that there is money supply inequality.
Persen
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Tahun
Wilayah Jawa Diluar DKI

2013

2014

2015

Wilayah Timur Indonesia

Source: LPI and SEKDA Bank Indonesia 2017

Figure 3. Money Supply distribution in Indonesia

The next is variable of regional lending rate have a significant effect,
with coefficient equal to -0.01 meaning every 1% increase in the regional
lending rate will decrease the gini ratio equal to 0,01 point cateris paribus.
Changes in lending rates, as long-term interest rates, significantly, affect the
level of income inequality. This phenomenon can be explained also by the
saving redistribution channel (Lambrecht 2015). There are two groups of
people who are differentiated by their income. The first household with low
income as a borrower of funds and the second household with high income
as a store of funds. An increase in lending rates will trigger an increase in the
cost of capital that is detrimental to the borrower. As a result, the low-income
society’s preference for borrowing funds to banks has dropped by having to
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pay higher interest rates. The decrease in borrowing of funds in this bank
will cause the people who keep in the bank to decrease the income from the
interest that should be obtained from borrowing funds by the borrower.
The per regional GDP per capita variable is also a log-model model
with a coefficient of -0.02. So, it can be interpreted every 1 percent increase of
GRDP per capita will decrease the level of gini ratio of 0.0002 points, cateris
paribus. Research conducted by Roine et al. (2009) also explained that GDP
per capita has a significant effect on income inequality but with a different
direction. Increased income per capita can be used by the household to
improve the quality of education, health, and others. This is a factor that can
encourage equal distribution of income. However, in Indonesia, there is still
per capita inequality per capita. DKI Jakarta is the highest per capita income
province in Indonesia. For the past 5 years, East Nusa Tenggara province
has become the province with the lowest per capita income in Indonesia.
DKI Jakarta Province’s per capita income is 12 times bigger compared to East
Nusa Tenggara as the province with lowest per capita income.
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Figure 4. The 3 province with highest and lowest regional GDP per capita

4. CONCLUSIONS AND RECOMMENDATIONS
4.1. Conclusions
Based on the results of this study can be concluded that:
1.
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Determination of BI rate as nominal interest rate in the framework
of the implementation of monetary policy has no significant effect
on inequality. However, the transmission variables affected due to
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the implementation of monetary policy have an impact on the level
of income inequality. Then it can be concluded that monetary policy
indirectly affects the level of income inequality.
2.

Transmission variable that affects the gini ratio is the money supply
which associated with cash holding preferences, variable interest rates
as long-term interest rates, and variable per capita GRDP as the final
target on monetary policy.

4.2. Recommendations
The advice given is based on this study.
1.

Bank Indonesia as a monetary authority should begin to consider
income inequality as a result of monetary policy, not only focusing
on the rate of inflation and economic growth alone. The result of the
research concludes that the amount of cash flow of currency as a proxy
of the money supply has a significant effect on the income inequality,
thus, Bank Indonesia should notice the limit of the money supply
increase, to prevent causing an increase in income inequality.

2.

The Financial Services Authority should participate in maintaining the
stability of bank interest rates as it will affect the level of inequality
and economic growth. Cheap credit can indeed increase the rate of
the economy, but it has another effect that is the increase in income
inequality. Therefore, OJK is expected to maintain the stability of
lending rates in order to achieve the interests of economic growth and
equitable distribution of income.

3.

The R2 of the models in this research is still quite low, so, it is
recommended for further research to use other methods, for instance,
PanelVAR model; and to add other variables as other control variables,
such as inflation, index openness trade, financial development index
and so on. Moreover, a research within the scope of the country is also
recommended to be conducted.
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The Impact of New Trade Agenda To
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ABSTRACT
The swings of global trade in recent decades have been resulted from the global
economic crisis and unfavourable condition of global situation. Deterioration of
private demand -- as a result of economic crisis and increase of unemployment – has
been the main reason of worsening global trade. This condition has, of course, affected
economic performance of countries through trade channels. Furthermore, the recent
trade agenda following to Trump administration has created another uncertainty
to the world economy. This paper studies the impact of new trade agenda, which
is represented by Trump’s plan on trade policy, to the world economy as well as to
Indonesian and Japanese economy in particular. The analysis is based on computable
general equilibrium of GTAP model version 6, with two scenarios: (i) Trump Trade
Agenda when implementing 45 and 35 percent tariff to China and Mexico; (ii) Trade
Hit List when imposing tariff to the 16 countries in the trade hit list. Impacts of both
scenarios are examined in short run and long run. The results suggest that both
scenarios in the short run will not create any significant effect to global economy
as whole nor to Indonesian and Japan in particular. However, their impacts to the
global economy, Indonesia, and Japan will be substantial in the long run. Therefore,
Indonesia and Japan in particular should concern on providing sound economic
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policies to reduce the risk of new trade agenda to these economies in the long run.
Some policy recommendation provided in this paper are: (i) Japan should focus on
improving technological innovation to realize the implementatioan of society 5.0
and industry 4.0 as scheduled; (ii) Indonesia should facilitate more investment to its
economy and provide more government investment to induce accumulation of capital
stock in the future. Furthermore, efficiencies and technological adoption should also
be main concern of the Indonesian government to induce productivity of the economy
and help mitigate the global risks in the long run.
Keywords: trade, macroeconomy, Indonesia, Japan
JEL Classification Code: F17, F47, F6
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1. Introduction
The growth of world trade in recent decades has been quite volatile. The
upswings and downswings of global trade growth were resulted from
changes of global political and economic situation. For example, the global
financial crisis happened in the mid 2008-2009 has destroyed flows of global
trade, as the global demand was deteriorated. Furthermore, the election of
Donald Trump as the President of the United States has raised a risk to the
global economy, in particular to emerging economies which are considerably
main suppliers to the US market.
The Global Economic Crisis
The history tells us that the crisis hit the global economy in a cyclical
pattern, which was about once in each 8-10 years. The global crisis was often
followed by the decline in global trade, as depicted in Figure 1. The dynamics
of global trade growth has been moving in the same direction as the global
economic growth. In 1988, a decline in the global trade was due to the IraqIran war and the fell of oil prices. The global recession came swiftly after
the Black Monday of October 1987, resulting from a stock collapse (eg. Dow
Jones Industrial Average fall by 22.6%), which then created a global trade
downturn in early 1990s. The continuation of the global recession was largely
attributable to declining growth rates in Europe (excluding the U.K.) and
Japan. The UK recession of 1991-92 was caused by high interest rates, falling
housing prices and the end of the ‘Lawson boom’. High interest rates of the
late 1980s or early 1990s caused a fall in house prices, leading to a negative
wealth effect, because many homeowners ended up with negative equity and
bank losses also increased.
Furthermore, the U.S. economy was slowing down and dipped into
recession in 1991. The federal budget deficit increased) as the economy
contracted and unemployment increased (by 1.8 million workers). The
recession ended in March 1991, but the economy was experiencing a jobless
recovery, where unemployment was stagnant.
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Figure 1. Dynamics of Global Economic Growth and Global Trade

In 1997-1998, Asian economies were unfortunately hit by a crisis. The
crisis was started in Thailand with the collapse of the Thai baht after the Thai
government was forced to float the baht due to lack of foreign currency to
support its currency peg to the U.S. dollar. At the time, Thailand had acquired
a burden of foreign debt that made the country effectively bankrupt even
before the collapse of its currency. The crisis then spread to most of Southeast
Asia and Japan due to slumping currencies. Indonesia, South Korea, and
Thailand were the countries most affected by the crisis.
The financial crisis of 2007–2008, also known as the global financial
crisis and the 2008 financial crisis, is considered by many economists to have
been the worst financial crisis since the Great Depression of the 1930s. It
began in 2007 with a crisis in the subprime mortgage market in the US, and
developed into a full-blown international banking crisis with the collapse of
the investment bank Lehman Brothers on September 15, 2008. Excessive risktaking by banks such as Lehman Brothers helped to magnify the financial
impact globally. Massive bail-outs of financial institutions and other palliative
monetary and fiscal policies were employed to prevent a possible collapse
of the world financial system. It was then followed by the European debt
crisis, a crisis in the banking system of the European countries using the euro.
Europeans trust in government has dramatically declined since the onset of
the crisis—particularly in the nations that have been hardest-hit. In Southern
Europe, the crisis and responses to it have eroded trust in government.
This condition hit the global demand, and the global trade was slumped. A
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remarkable feature of the recent crisis is the collapse in international trade.
This collapse is global in nature (WTO 2009), and dramatic in magnitude.
Levchenko et.al (2009) found that imports and exports in the US dropped
relative to the level of overall economic activity if international trade ﬂows
are systematically biased towards sectors in which domestic absorption fell
the most.
In 2015-2016, the weak trade growth of just 1.3% was partly due to
cyclical factors as economic activity slowed across the board, but it also
reflected deeper structural changes in the relationship between trade and
economic output. The most trade-intensive components of global demand
were particuIlarly weak last year as investment spending slumped in the
United States and as China continued to rebalance its economy away from
investment and toward consumption, dampening import demand (WTO,
2017). The WTO is forecasting that global trade will expand by 2.4% in
2017; however, as deep uncertainty about near-term economic and policy
developments raise the forecast risk, this figure is placed within a range of
1.8% to 3.6%. In 2018, the WTO is forecasting trade growth between 2.1% and
4%.
Trade Performance of Asian Countries
There are various achievement in trade performance of Asian countries.
China’s trade has been surpassing the US trade within the recent years. Its
share of exports in goods and services to the world achieved more than 10
percent in 2012, while the US share to the world export tended to decline. A
remarkable achievement of China’s trade was to increase its share of goods
and services export from 0.6 percent in 1980 to 10 percent within just 32 years.
On the contrary, Japan’s share to the world’s goods and services exports
has been declining. Its share in 2016 was only 4.2 percent, decreasing from
about 7 percent in 1984. Meanwhile, the share of Indonesia to the global trade
was flat, which is around 1 percent of the total world exports, and it seems
that Vietnam will overtake Indonesia’s position in the global market soonest.
Another phenomena to point out is that Indonesia’s and Japan’s export
growth was moving in the same direction. Both countries were experiencing
a negative growth of export during the recent global economic crisis in 2008-
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2009. In 2010, exports of both countries recovered very fast, as it was helped
by global demand recovery. However, in 2016, eventhough countries’ exports
were recovering, Japan seems to recover much faster than Indonesia does.
40.0%

15,0
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India
Japan

10,0

China
Indonesia
Vietnam

30.0%

5,0

20.0%

-

10.0%

Indonesia

Figure 2.
Export Value of Some Asian Countries

Japan

Figure 3.
Export Growth of Indonesia and Japan

Indonesia and Japan has a close trade relationship. Japan is Indonesia’s
main export destination, where 11.1 percent of Indonesian exports were
directed to Japan. On the other hand, Japan is also Indonesia’s main import
sourcing, as Japanese products share about 10 percent of Indonesian imports.
Indonesia and Japan trade are complementary each other, as both countries
have different comparative advantage each other.
Indonesia is the main world supplier for Palm Oil, Coal, and Jewelleries.
On the other hand, Japan is the main world supplier for Machineries, motor
cars, as well as parts and accessories of vehicles. Japan main export markets
are US, China, and Korea; while Indonesian main export markets are China,
US, and Japan.
Tabel 1. Top Export Products of Indonesia and Japan to the World Market

Indonesia
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Top 5 Export Products
to the world

Value of
Exports, USD
million (2016)

Share in
World
Exports

Ranking in
the world
export

Palm Oil and its fractions

14.4

51.70%

1

Coal

12.9

17.30%

2

Petroleum gas

7

4.00%

9

Petroleum Oil

5.2

0.80%

24

Jewellery

4.1

4.30%

9

Main Export Markets

China(11.6%)
US (11.2%)
Japan (11.1%)
Singapore(7.8%) India (7%)
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Top 5 Export Products
to the world

Japan

Value of
Exports, USD
million (2016)

Share in
World
Exports

Ranking in
the world
export

Main Export Markets

Motor cars

91.9

13.20%

2

Parts and accessories

31.7

8.80%

3

US(20.2%)

Electronics

24.1

4.50%

8

China(17.6%) Korea(7.2%)
Taipei(6.1%)

Machines

17.8

30.80%

1

Hongkong(5.2%)

Ships and boats

12.2

16.40%

3

Indonesia runs a trade surplus with Japan, because Indonesia supplies
a lot of raw materials to Japan for its industrial process. The top import
products of Japan supplied by Indonesia are petroleum gas, coal, copper, oil,
and wires. On the other hand, Indonesia imports industrial products from
Japan, such as: parts and accessories, iron products and steels, machineries,
motor cars, and piston engines.
Tabel 2. Bilateral Imports of Indonesia and Japan

IMPORTS
Indonesia from Japan
Total:
USD 13.0 mio

Share in imports:
10%

Top 5 products:

Japan from Indonesia
Total:
USD 18.2 mio

Share in imports:
3%

Top 5 products:

- Parts and accessories

46%

- Petroleum gas

8%

- Iron products and steels

53%

- Coal

15%

- Machineries

31%

- Copper

17%

- Motor cars

24%

- Petroleum oil

2%

- Piston engines

49%

- Wire

10%

The New Trade Pattern and Global Agenda
In recent years, the economists have been noticing that there are some
changes in global trade pattern. The relationship between global growth and
global trade is getting weaker. WTO (2017) reported that weak international
trade growth in the last few years largely reflects continuing weakness in
the global economy. The potential of trade to strengthen global growth can
remain exist if the movement of goods and supply of services across borders
remains strong. However, it is tended that policymakers attempt to address
higher restrictions on imports. In this situation, trade cannot help boost
growth and may even constitute a drag on the recovery.
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WTO (2017) emphasized that the volume of world merchandise trade in
historical time has tended to grow about 1.5 times faster than world output.
Furthermore, in the 1990s it grew more than twice as fast. However, since the
financial crisis, the ratio of trade growth to GDP growth has fallen to around
1.0; and the ratio fell down to 0.6, which is the first time drop below 1.0 since
more than 20 years ago. The ratio is expected to partly recover in 2017, but it
remains a cause for concern. The risks of trade to be going to unpredictable
direction in the near future will be due to the lack of clarity about government
action on monetary, fiscal and trade policies.
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Figure 4. Ratio of world merchandise trade volume growth to world real GDP growth, 1981-2016

Furthermore, Trump’s presidency and his trade agenda has added to
higher uncertainties to the global trade. President Donald Trump has been
seen as a protectionist; as he cancelled US trade deal in TPP. He also argued
that US companies are the victims of the globalization. He pledged to impose
tariff on Chinese imports as much as 45% and on goods imported from
Mexico as much as 35%. Furthermore, in early April 2017, Trump announced
the 16 countries that were put in his trade hit list. Those countries are: China,
Japan, Germany, Mexico, Ireland, Vietnam, Italy, South Korea, Malaysia,
India, Thailand, France, Switzerland and Indonesia, with eight out of 15 of
them being in the Asia-Pacific.
Trump’s reason to put those countries into the trade hit list was because
those countries are the top most import sources creating US trade deficit
(Figure 4). The US trade deficit was the largest with China, followed by Japan.
Those countries created a trade deficit to the US as much as US$ 490
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365.9 billion and US$ -72.0 billion in 2016 consecutively. Further to
this, Indonesia was ranked at 16th country contributing to US trade deficit.
Figure 5 depicts the share of the 16 countries to US imports, which shows that
21.4 percent of US imports was contributed by China. The second and third
contribution to US imports were Mexico and Canada, accounted for 13.2 and
12.6 percent consecutively. Furthermore, Japan’s and Indonesia’s contribution
to US imports were only 6.0 percent and 0.9 percent. Surprisingly, Vietnam
shared 1.9 percent of US imports and US import growth rate from Vietnam
in the last five years reached 20 percent, the highest among the 16 countries.
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Figure 5. US Trade Deficits with 16 Main Import Sources (USD Bilion)
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Figure 6. Share to US Imports and Average Growth of US Imports from Each Country
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However, a different conclusion emerges from a closer reading of
Donald Trump’s business interests, which was written in his trade agenda
published in the 2016 Annual Report on the Trade Agreements Program by
the Office of the United States Trade Representative (USTR). Another look at
American trade negotiation history, it is also a possibility that the US will use
the large trade deficits to have a further negotiation with its trading partners
to open up their markets.

2. Objectives
This paper studies the possible impact of new trade agenda into the Indonesian
and Japanese economy that may occur through trade channels; and provides
some policy recommendation to mitigate such global risk for Indonesian and
Japanese economy. There are two scenarios of new trade agenda studied in
this paper. Those are: (i) Trump Trade Agenda when implementing 45 and 35
percent tariff to China and Mexico; (ii) Trade Hit List when imposing tariff to
the 16 countries in the trade hit list. Impacts of both scenarios are examined
in short run and long run.

3. Theoritical Foundation
There has been an extensive discussion in the literatures on the role of
international trade in fostering economic growth. The nexus of trade versus
growth is not a new debate. Were (2015) mentions in his paper that Smith
(1776) explained trade as a vent for surplus production and a means of
widening the market. Adam Smith proposed that trade affects economic
growth through two channels. The first channel is that trade can reduce
dimension of the internal market. The second channel is by increasing the
extension of the market, improving the labour division and increasing
productivity. He postulated that division of labour does not depend merely
on technological feasibility, it greatly depends on the extent of the market
as well and the size of market depends on the availability of stock and the
institutional restrictions placed upon both domestic and international trade.
Smith’s theory of international trade and growth was known as classical
theory.
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Post classical international trade theory was proposed by Marshall
(1890). He acknowledged that economic progress of nations is very much
linked to the study of international trade. The expansion of the market created
by trade will lead to the increase of global production and originated the
increase of internal and external economies, which then resulted in increasing
income for the economy. However, tshe topic has remained a key subject of
debate in research and policy discourses, leading to ample theoretical and
empirical literature on the link between trade and economic growth.
The renewed interest in the role of trade is largely underpinned by the
latest wave of globalization that has been characterised by not just intensive
trade integration and trade openness, but has also been associated with
technological revolution. Heckscher-Ohlin-Samuelson theory postulated that
trade openness can promote higher levels of output and growth by exploiting
comparative advantage and promoting reallocation of resources – which
make it more efficient. Daumal and Ozyurt (2010) argued that international
trade can foster innovation, the dissemination of technological progress
through exposure to new goods and imports of high-tech inputs and efficient
production.
Furthermore, WTO (2014) detailed an explanation on how trade affects
long-term growth, which is through three channels. First channel is that
trade can influence growth by affecting the return to capital accumulation.
The second channel is that trade can affect growth through innovation
incentives. This includes the effect of trade on market size, competition, and
knowledge spillovers. Lastly, trade can have positive effects on economic
growth through improving institutional framework. Countries who enter a
trade agreement will not only reducing the tariff barriers but also commit
to providing a certain institutional framework and trade rules. In summary,
WTO (2014) emphasized that trade affects the economic growth due to the
existence of accumulated learning-by-doing of specific sectors that leads to
an overall productivity.
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Figure 7. Trade Channels to Growth

Empirically, Were (2015) analyzed the differential impact of trade on
economic growth and investment based on cross-country data. The study
resulted a positive and significant impact of trade on economic growth.
However, it was found that the effect of trade to the economic growth differs
at a disaggregated level, where the level of development does matter. Trade
significantly and positively affects economic growth in developed and
developing countries, but its impact is not significant in Least Developed
Countries (LDCs).
This paper goes one step further and explores how international trade
can affect output growth differently in the short-run and the long-run.
The difference effects will happen In particular due to, international trade
can lead to higher growth to the extent that it translates into greater factor
accumulation or productivity increases, especially those associated with
technology diffusion and knowledge spillovers.

4. Methodology
The paper uses GTAP model, which is essentially a computable general
equilibrium model, with sector and country disaggregation available at
GTAP version 7. The standard GTAP Model is a multiregion and multisector
with a perfect competition and constant returns to scale. Bilateral trade is
provided through the Armington assumption. Innovative aspects of this
model include2:
2

The GTAP model explanation was obtained from: https://www.gtap.agecon.purdue.edu/models/current.asp
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•

The treatment of private household preferences using the nonhomothetic constant difference of elasticity (CDE) functional form.

•

The Government demand follows the Cobb-Douglas assumption of
constant budget shares across sectors. Elasticity of substitution among
composite products in the government’s utility function is to be unitary.

•

The explicit treatment of international trade and transport margins.
Bilateral trade is handled via the Armington assumption.

•

A global banking sector which intermediates between global savings
and consumption.

Endowment factors are disaggregated into Land, Unskilled Labour,
Skilled Labour, Capital, and Natural Resources.
The short-run scenario uses the existing GTAP closures, where the
capital stock is determined exogenously, because it is a period of time before
new investment adds to the total availability of capital. In this regard, changes
of output in capital goods sector (qo(“Capital”,r) is set to zero, satisfying the
short run condition that capital stock (kb(r)) is not changed. Furthermore,
the expected global rate of return is allowed to adjust to ensure the regional
composition of global investment remain unchanged. In this condition,
parameter of RORDELTA3 is set to zero.
The long-run scenario in this paper is treated by using the methodology
somewhat between longrun closures of Francois et.al (1996) and of Walmsley
(1998). The characteristics of long-run scenario is depicted endogenizing
capital stock. In this context, the output of capital goods sector (qo(“Capital”,r))
is endogenous; thus the investment levels relative to endowment stock
(EXPAND(“Capital”,r) is exogenous and set to zero (Francois et.al, 1996),
with the following relationship:
EXPAND(i,r) = qcgds(r) - qo(i,r)
When EXPAND(“Capital”,r) is zero, then output of capital goods will
equate the change of investment level (qcgds(r), and therefore capital stock
(kb(r)) will also be changed.
3

RORDELTA is a binary coefficient which determines the mechanism of allocating investment funds across regions. When
RORDELTA = 1, investment funds are allocated across regions to equate the change in the expected rates of return (i.e.,
rore(r)). When RORDELTA = 0, investment funds are allocated across regions to maintain the existing composition of
capital stocks.
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However, the setting of long run closure in this paper is also referring
to Walmsley (1998), where the trade balance (DTBAL(r)) is endogenous to
ensure the transmission of trade policy in the long- run to the adjustment of
regional current account balance4. Endogenizing the trade balance will result
in the condition where the accumulation effect of capital reflects the changes
in capital stocks necessary to equate rate of return accrose the time. Therefore:
rorc(r) = rore(r)
Aside from this, RORDELTA is set to 1, representing the situation where
global saving across investment is allocated in such away the expected rates
of return will equate across regions (composition of global net investment is
changed, but the expected global rate of return does not change).
rore(r) = rorg

5. Simulation Overview
The simulation is divided into two groups. First is the scenario when Trump
implements import tariff to China and Mexico, as he promised during his
election campaign. At this stage, China and Mexico do not undertake any trade
retaliation. Second is the scenario when Trump only implement import tariff
to countries in the hit list. These countries get 15 percent tariff to all products

Overview

Simulation

Trump Trade
Agenda

US Trade Policy Scenarios

Time-Frame Eﬀects

Tariﬀ to the
Trade hit list

Short-Run

Long-Run

Short-Run

Long-Run

Standard
GTAP

Francois and
Method
Walmsley

Standard
GTAP

Francois and
Method
Walmsley

Figure 8. Simulation Scenarios

4

Francois et.al (1996) fixes the trade balance; therefore the percentage change in each region current and expected rates
of return do not equate across regions in the long-run.

496

The Impact of New Trade Agenda to Macroeconomic Performance of Indonesia and Japan in Short and Long Term

they export to US market. Both scenarios are examined within short-run and
long-run. The short-run scenario uses the standard GTAP closure, where the
long-run scenarios use the methodology as explained in the previous section
above. The framework of simulation scenarios is depicted in Figure 8.
Closures of the short run and long run scenarios
Short-Run Closures

Long-Run Closures (Francois, 1996)

exogenous

Exogenous

pop

pop

psaveslack pcgdswld

psaveslack pcgdswld

profitslack incomeslack endwslack cgdslack tradslack

profitslack incomeslack endwslack tradslack

ams atm atf ats atd

ams atm atf ats atd

aosec aoreg avasec avareg

aosec aoreg avasec avareg afcom afsec afreg afecom
afesec afereg

afcom afsec afreg afecom afesec afereg aoall afall afeall

aoall afall afeall

au dppriv dpgov dpsave to tp tm tms tx txs qo(ENDW_
COMM,REG) ;

au dppriv dpgov dpsave to tp tm tms tx txs
qo("Land",REG)

Rest Endogenous ;

qo("UnskLab",REG) qo("SkLab",REG)
qo("NatRes",REG)
EXPAND (REG)
cgdslack(REG) ;
Rest Endogenous ;
Note:

Note:

•

•

In the short-run capital is exogenous, as investment is
endogenous. Trade balance is endogenous
qo("capital",REG)
Expand(i,REG)
Cgdslack
Dtbalr(REG)
psaveslack
REAL_RET(r)

: exogenous
: endogenous
: exogenous
: endogenous
: exogenous
: endogenous

• 	 RORDELTA = 0

In the short-run capital is endogenous, as investment
is exogenous. Trade balance is endogenous
qo("capital",REG)
Expand(i,REG)
Cgdslack
Dtbalr(REG)
psaveslack
REAL_RET(r)

•

: endogenous
: exogenous
: exogenous
: endogenous
: exogenous
: endogenous

RORDELTA = 1

6. Results
Trump Trade Agenda
(45 percent import tariff for China and 35 percent import tariff for Mexico)
The simulation results show that the implementation of Trump’s trade
agenda, in which 45 percent import tariff applied to Chinese products and
35 percent import tariff applied to Mexican products, will not significantly
effect global economy nor Indonesian and Japanese economy in the short
run. Countries that will be worse-off in the short run from the trade agenda is
USA, China and Mexico. Among the three economies, Mexico will get suffer
most from this agenda.
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Tabel 3. Effects of Trump Trade Agenda to Some Economies
Short Run

Long Run

Change in GDP (%)
1 Indonesia

0

0.3

2 EU_25

0

0.1

3 Japan

0

0.1

4 USA

-0.4

-0.7

5 China

-0.5

-2.7

6 Mexico

-0.8

-12.1

7 RestofASEAN

0.1

0.7

8 RestofASIA

0

0.2

9 RestofWorld

0

0.3

TOTAL WORLD

0

-0.2

Change in Welfare (EV)
Total Welfare (World)

-54000.3

-133807.1

Source: Author’s simulation

The reason is that Mexico relies much on the US market for its exports.
Around 81 percent of its exports are directed to US. It shows that high
dependency of Mexico on the US market has made it very vulnerable to any
shock from the US economy, particularly when there is a trade shock. On
the other hand, the impact of Trump Agenda is less to China than to Mexico,
because it is only 18.4 percent of Chinese exports directed to US. This is in
line with the empirical findings of Shivarov (2014) that countries with higher
export diversification – either diversification in main trading partners or
products --will have a better economic resilience. Furthermore, UNDP (2011)
also emphasized that economic openness can explain the situation in which
an economy may be vulnerable to external economic shocks (as decreasing
in exports results in losses in export revenues and growth slowdowns).
However, the scale of impact depends largely on the degree of concentration
of a country’s export portfolio; higher degrees of export concentration are
strongly correlated with greater volatility in export earnings and economic
growth rates.
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Table 4. Market Concentration Index
Country

Market Concentration Index (2015)

China

0.07

Mexico

0.55

Indonesia

0.06

Japan

0.09

81,0%

18,4%

20,2%
11,2%

China

Mexico

Indonesia

Japan

Figure 9. Share of Exports to USA

To Japan and Indonesia, even though US is one of their main export
destination, but it is only 11.2 percent of Indonesian export directed to the US
and 20.2 percent of Japan export directed to the US.
Furthermore, it is important to note that the agenda will not be good to
the global economy in the long run, as the world GDP will be declining and
the total welfare loss of the global economy will be higher. The global supply
of capital goods for net investment will be declining, and this will be the main
reason that affects long-term growth of global economy. The volume of world
trade will also be worsening in the long run, creating a shrinking of market
size, and the end will result in a lower growth in the long run.
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Table 5. Effect of Trump Agenda to the Global Economy
Description

Short Run

Long Run

global supply of capital goods for NET investment

-0.6

-1.0

volume of world trade

-1.1

-1.3

global net rate of return on capital stock

-0.6

0.0

value of world trade

-1.2

-1.4

demand in the omitted market--global demand for savings

-0.6

-1.0

supply in omitted market--global supply of capital goods

-0.6

-1.0

Trump’s trade agenda will definitely hurt the economy of China,
Mexico, and USA in the long-run. Again, Mexico will suffer most from the
trade agenda in the long run. It can be seen that the effect is worsened in the
long run, as the decrease of capital accumulation in these three countries will
dampen the economies to maintain the long-run growth. Innovation through
the market size is decreasing in the long-run due to reduction of Chinese
and Mexican markets in the US. Given that US market was mainly shared
by Chinese and Mexican products, reduction of US imports from these two
countries will hamper the term of trade of these countries. Furthermore, the
US restriction on Chinese imports will reduce the US exports both in short
and long run, as some of the industrial outputs will be redirected to domestic
markets. In this regard, the US market size in the global market will be
shrinking, even though its term of trade is still increasing. The reduction of
market size will result in decreasing of innovation incentives, and will further
reduce the economic growth in the long-run. However, the trump agenda can
reduce US trade deficit in the long run, but not in the short run.
Table 6. Change in Trade Balance of Some Countries in Short Run and Long Run
Country
Indonesia

500

Short Run

Long Run

298.2

49.0

Japan

3676.3

438.0

USA

-2605.5

2626.8

China

-16538.4

-5435.5

Mexico

-4286.5

586.8
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However, Trump’s trade agenda does not seem to create a negative
effect to the Indonesian and Japanese economy, particularly in the long run;
if both countries are able to utilize the market opportunities in particular in
the US Market. There are possibilities of trade diversion and trade creation
effects for Indonesia and Japan. In the short run, Indonesia and Japan can get
a trade diversion effect, as import restriction applied to China and Mexico
can provide market opportunities in the US because US domestic industries
are not yet ready to fulfill all its domestic demand. Furthermore, since the
US market opportunities are big enough, then Indonesia and Japan may
have some room to get trade creation effects. This will result in an increase of
Indonesian and Japanese trade surplus in the short run (Table 6).
In the long run, the US industries can adjust to the situation and able
to adapt to the domestic market opportunities, leaving the smaller trade
surplus to Indonesia and Japan. In the long run, US can have a smaller trade
deficit by reducing the amount of imports for its domestic demand. For
Indonesia and Japan, the market opportunities created from trade diversion
and trade creation effects can generate a capital accumulation in the long run.
Indonesian and Japan trade competitiveness -- depicted by terms of trade -will also increase, providing a better room for these countries to export more
and providing an opportunities to innovate more. These capital accumulation
and increase of market opportunities would be the reasons of the long run
effects to Japan and Indonesia.
Table 7. Percentage Change of Capital Stock in Each Country in the Long Run
Countries
1 Indonesia

Capital Stocks

Terms of Trade

Short Run

Long Run

0

0.6

Short Run

Long Run

0.4

0.3

3 Japan

0

0.3

0.7

0.8

4 USA

0

-1.1

1.8

1.7

5 China

0

-4.8

-3.3

-3.1

6 Mexico

0

-20.3

-13.7

-12.7
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Trade Hit List
(15 percent import tariff for countries in the trade hit list)
Simulation of Trade Hit List scenario is undertaken by imposing
15 percent tariff of US imports from the 16 countries in the Trade Hit List.
The simulation is conducted to assess the short run and long run effects, in
particular to Indonesia and Japan.
The simulation results show that the implementation of 15 percent tariff
to the trade hit list countries–including Japan and Indonesia –will not give
any significant effect to the global GDP in the short run. However, the change
of equivalent variant – which is a welfare indicator – is negative, meaning
that there are still a welfare loss even though the global GDP does not change
much in the short run.
The trade hit list agenda will disadvantage the global economy and
all countries in the trade hit list for the long run. The long run GDP will
decrease. Furthermore, the global welfare loss in the long run is higher than
that of the short run. Another interesting result is that global trade will be
shrinking and global net investment will also decrease in both short run
and long run. It is important to highlight that all global macro indicators are
worsened in the long run. A decrease of net investment in the short run may
cause the decrease income. Furthermore, it will result in a decreased demand
of savings, which means reducing the capability to increase the capital stock
in the long run. When the capital stock is declining, the long run growth will
also reduce.
Table 8. Effects of Trade Hit List Agenda to the Global Economy in Short Run and Long Run
Description

Short Run

Long Run

Change in World GDP

0.0

-0.5

global supply of capital goods for NET investment

-0.9

-1.4

volume of world trade

-2.2

-2.7

global net rate of return on capital stock

-0.4

0.4

value of world trade

-2.8

-3.4

demand in the omitted market--global demand for savings

-0.9

-1.4

supply in omitted market--global supply of capital goods
equivalent variation for the world (change)
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-0.9

-1.4

-26537.1

-171044.7
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The negative impact of the trade hit list agenda will be experienced by
Indonesia and Japan in the long run, as well as most of economies in the trade
hit list. However, Indonesia will get a worse effect than Japan will.
Table 9. The Impact of Trade Hit List Agenda to Change in GDP of Some Countries
Country

Short Run

Long Run

GDP

Investment

GDP

Capital Stock

1 Indonesia

0.0

-0.5

-0.6

-1.2

2 Germany

0.0

-0.2

-0.5

-1.1

3 Japan

0.0

-0.4

-0.4

-0.9

4 USA

-0.2

-0.5

-0.7

-2.0

5 China

-0.1

-0.7

-0.9

-1.8

6 Mexico

-0.3

-0.4

-5.5

-9.5

7 Ireland

-0.3

-0.6

-2.4

-3.8

8 Vietnam

0.2

-0.6

0.2

0.0

9 Italy

0.0

-0.4

-0.6

-1.2

10 Korea

0.0

-0.6

-1.1

-2.2

11 India

-0.1

-0.6

-0.8

-1.6

12 Malaysia

0.0

-0.2

-1.6

-3.6

13 Thailand

-0.1

0.0

-1.8

-2.6

14 Canada

-0.1

-0.5

-2.7

-6.8

15 France

0.0

-0.4

-0.3

-0.8

16 Taipei

0.0

-0.6

-1.2

-3.0

17 Switzerland

0.0

-0.4

-0.5

-1.3

18 RestofWorld

0.0

-0.5

0.1

0.2

Total World

0.0

-0.5

-0.5

-1.2

When Indonesia and Japan get trade restriction from the US, its export
to US will decline. This will be transmitted to the Indonesian and Japan
economy through trade channel, affecting private demand to go down. When
private demand goes down, it will affect imports to decline and the industrial
outputs will also be affected.
To Indonesia, the implementation of trade hit list agenda will impact
only some sectors in the short run, such as: Processed Food, Light and Heavy
Manufacturing, Utilliy and Transportation. However, all sectors will hurt
from this agenda in the long run. The output of capital goods industry will
also decline, both in the short run and long run.
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Table 10. Economic Performance of Indonesia by Sectors After the Implementation of
Trade Hit List Agenda
Private Demand

1 GrainsCrops

Exports

Import

Industrial Output

Short
Run

Long
Run

Short
Run

Long
Run

Short
Run

Long
Run

Short
Run

Long
Run

-0.1

-0.3

-2.3

-1.2

-1.5

-2.6

0

-0.1

2 MeatLstk

-0.1

-0.5

3.5

4.2

-4

-5

0.3

-0.1

3 Extraction

-0.2

-0.6

2.3

1.3

-2.5

-3.1

0.6

-0.1

4 ProcFood

-0.1

-0.5

-0.8

-0.9

-1.5

-2.1

-0.1

-0.4

5 TextWapp

-0.1

-0.6

4.7

3.7

2.2

1.5

2.7

1.9

6 LightMnfc

-0.1

-0.7

-0.9

-1.8

-0.8

-1.4

-0.4

-1.1

7 HeavyMnfc

-0.2

-0.7

-2.7

-3.1

-0.9

-1.6

-1

-1.5

8 Util_Cons

-0.1

-0.6

2.2

1.6

-2

-2.5

-0.4

-1

9 TransComm

-0.1

-0.7

-0.8

-1.4

-1.3

-1.8

-0.1

-0.7

10 OthServices

-0.1

-0.8

-2.2

-3.7

-1.9

-2.1

11 Capital Goods

0

-0.7

-0.5

-1.2

To Japan, the implementation of trade hit list agenda will impact only
some sectors in both short run and long run. Those sectors are: Processed
Food, Light and Heavy Manufacturing, as well as services. The output of
capital goods industry will also decline, both in the short run and long run,
but the decline is smaller than that of Indonesia. The smaller decline of
capital goods output in Japan than in Indonesia has resulted smaller decline
of capital stock. This condition has made the impact of trade hit list to Japan
economy is smaller than that of Indonesia in the long run.

Table 11. Economic Performance of Japan by Sectors After the Implementation of
Trade Hit List Agenda
Private Demand
Short
Run

Long
Run

Exports
Short
Run

Import

Long
Run

Short
Run

Industrial Output

Long
Run

Short
Run

Long
Run

1 GrainsCrops

0.0

0.0

2.0

0.8

-2.2

-2.2

0.6

0.4

2 MeatLstk

-0.5

-0.7

4.6

2.9

-2.6

-2.5

0.9

0.5

3 Extraction

-1.1

-1.0

-2.0

-5.0

-0.3

-0.7

1.1

0.6

4 ProcFood

-0.4

-0.6

0.4

-0.2

-2.3

-2.5

0.0

-0.3

5 TextWapp

-0.3

-0.6

2.6

2.5

-0.8

-1.2

0.7

0.5
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Table 11. Economic Performance of Japan by Sectors After the Implementation of
Trade Hit List Agenda Continued
Private Demand
Short
Run

Long
Run

Exports
Short
Run

Import

Long
Run

Short
Run

Industrial Output

Long
Run

Short
Run

Long
Run

6 LightMnfc

-0.4

-0.7

-2.7

-3.1

-4.2

-4.7

-0.4

-0.8

7 HeavyMnfc

-0.5

-0.7

-0.3

-1.1

-3.5

-4.0

0.4

-0.2

8 Util_Cons

-0.2

-0.4

5.1

5.0

-3.8

-4.4

-0.2

-0.7

9 TransComm

-0.2

-0.4

0.6

0.2

-2.8

-3.2

0.0

-0.3

10 OthServices

-0.1

-0.5

-3.4

-4.0

-4.3

-4.6

11 Capital Goods

0.0

-0.4

-0.4

-0.9

Source: GTAP Simulation

7. Conclusion and Policy Recommendation
The new trade agenda – represented by Trade Trump Agenda and Trade Hit
List Agenda -- will create disadvantages to global economy in general, as
well as to Indonesian and Japanese economy. The new trade agenda will be
transmitted to Indonesian and Japanese economy through trade channels.
When Trump Trade Agenda is implemented to China and Mexico, there
will be no significant impact to both Indonesian and Japanese economy in the
short run. Indonesia and Japan will get trade creation and trade diversion
effect from this agenda. For Indonesia and Japan, the market opportunities
created from trade diversion and trade creation effects can generate a capital
accumulation in the long run. These capital accumulation and increase of
market opportunities would be the reasons of the long run effects to Japan
and Indonesia.
If Trade Hit List Agenda is implemented by the US; Indonesia and Japan
will get disadvantages, particularly in the long run. When Indonesia and
Japan get trade restriction from the US, its export to US will decline. This will
be transmitted to the Indonesian and Japan economy through trade channel,
affecting private demand to go down. When private demand goes down, it
will affect imports to decline and the industrial outputs will negatively be
affected.
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In summary, any new trade restriction agenda will affect the global
economy, particularly in the long run. The welfare loss will also happen in
the short run and long run, but the loss will be higher in the long run.
Looking at the long run effect of this new trade agenda, Indonesia and
Japan should focus on the policy to mitigate the impact in the long run. It is
suggested that Japan and Indonesia could focus on the following policies:
a.

Japan: technological innovation can help Japan to increase its
productivity and mitigate the global risks to its economy in the long run.
Japan has to be able to implement its government plan on Industry 4.0
to ensure the innovation process in place. Furthermore, considering the
ageing society in Japan, an increase in labour supply can be managed
by encouraging women to participate into the labour force and increase
the pension age. Encouraging family to have more children will also
benefit to ensure the labour supply in the future, whilst at the same
time the government should provide more facilities for child care and
elderly-care; therefore women can have more hours for working.

b.

Indonesia: the readiness of technological innovation in Indonesia
is not as advanced as what Japan has planned. However, it does not
mean that Indonesia cannot mitigate the global risks in the long term.
Indonesia can focus on attracting more investment to induce capital
accumulation in the long term, as the simulation results show that capital
accumulation can support the long term growth and mitigate the global
risks. Furthermore, increasing total factor productivity can be another
focus of Indonesia, such as: intensifying infrastructure development,
enhancing regulatory efficiencies in particular for businesses, as well as
improving labour market efficiency.
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ABSTRACT
Policy mix by Bank Indonesia to promote sustainable economic growth not only
through monetary policy in stabilizing prices but also necessary for the stabilization
of the financial system through the implementation of macroprudential policies in
the financial system. The purpose of this study can contribute to the development
of the conceptual framework of monetary and macroprudential policy mix as well
as provide an alternative transmission is effective in achieving the main objective of
Bank Indonesia. The data used in this study are monthly data in 2007M1 to 2016M9.
The variables used were the nominal exchange rate, inflation, credit, real GDP, asset
prices and Index Financial Stability (ISSK). Instruments used as macroprudential
policy mix is monetary BI rate and GWM primary, GWM secondary, GWM Valas,
GWM+LDR, LTV, and CCB. The analytical tool used in this research is Structural
Vector Autoregression (SVAR) to see the influence of variables through the restriction
as well as instruments that have an effective influence. Results showed that the
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interest rate of Bank Indonesia accompanied by GWM primary, GWM secondary,
GWM Valas, GWM+LDR, LTV, and CCB influential in price stabilization through
credit and economic growth. While the stabilization of the financial system, interest
rate instruments, secondary statutory reserves and statutory reserves Currency
effect through lines of credit, asset prices and exchange rates.
Key word: maroprudential policy, monetary policy, SVAR
JEL Classification: E58, E52, E44
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1. INTRODUCTION
After the global crisis in 2008/2009 gives a new perspective on policies other
than monetary policy-related risks of the financial system. The reason,
Bank Indonesia before the crisis has a task to stabilize prices and exchange
rates. Implementation of monetary policy based on Inflation Targetting
Framework (ITF) is not interpreted as a failure, precisely monetary policy
based on inflation Targetting Framework (ITF) lower inflation at low levels,
boost economic growth and a decline in interest rates in various countries
(Warjiyo, 2016; Berg et al., 2013). But the procyclicality asset price bubble
and credit boom led to the crisis that encourages economic activity declined
dramatically (Warjiyo, 2016; Purnawan and Nasir, 2015; Claessens and Kose,
2013). The subject matter is focusing monetary policy on price stability
underestimated the risk of a crisis that they are due to the financial system,
as well as instrument of interest rates that are below inflation may increase
the financial cycle and encourage systemic risk which in turn may result in
instability in the financial system and the economy (Warjiyo, 2016). Thus the
need for a monetary policy framework as well as the stability of the financial
system through a mix of policy and operational procedures wider (Wimanda
et al. 2014; Juhru, 2014). The global crisis has made a study of the need for
new policies to address the risk of the financial system.
The implementation of the macroprudential policy framework for
a solution to improve the resilience of the financial system and mitigating
systemic risk (Purnawan and Nasir, 2015). Based on research conducted
by Hamm et al., (2011) describes the macroprudential policy through
the instruments of the Loan to Value (LTV), Loan to Deposit Ratio (LDR)
and Statutory Reserves (GWM) is very effective to reduce the credit cycle.
Meanwhile, research by Purnawan and Nasir (2015) shows the policy
application One Month Holding Period (OMHP) and the Net Open Position
(NOP) gives procyclicality on the volatility of the exchange rate, and
statutory reserves + LDR effectively raising bank loans but did not happen
procyclicality, while GWM primary lowering liquidity in the economy given
the current incoming foreign capital flows are very heavy. In contrast, the
results are shown by research conducted by Bustamante et al., (2012) which
describes the policy Loan to Value (LTV) is not effectively implemented in the
country of Colombia.
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Based on the above presentation concluded the necessity of monetary
and macroprudential policy mix to achieve the main objective of Bank
Indonesia in stabilizing price and financial system stability. Monetary and
macroprudential policy mix be the best and effective combination (Wimanda
et al., 2012). The line on these things Purnawan and Nasir (2015) in his
research stating the necessary monetary and macroprudential policy mix to
cope with price stability and financial system stability. Therefore the aim of
this study is to look at the effectiveness of monetary and macroprudential
policy after the crisis in stabilizing prices and maintaining financial system
stability in Indonesia. This study uses the methodology of Structural Vector
Autoregression (SVAR) in view of the transmission of monetary policy and
macroprudential policies in achieving the goals of Bank Indonesia.

2. THEORY
After the global crisis, the Central Bank not only has the function to maintain
the stability of prices and the exchange rate, but also has a role in maintaining
the stability of the financial system. (BIS, 2011; Warjiyo, 2016). The stability
of the financial system with regard to the performance of a system that is
able to withstand macroeconomic shocks, especially the risks arising from
the financial system (Warjiyo, 2016). The condition is based on the historical
causes of the financial crisis in general is caused by bubbles of assets (financial
and housing), the credit boom and the accumulation of excessive debt and
capital flows sudden stop (Reinhart and Rogoff, 2009; Claessens and Kose,
2013; Warjiyo, 2016) , Learning from the history of the central bank needs to
be more flexible in responding to the instability of the world economy and
to strengthen the monetary policy and the stability of the financial system
(Wimanda et al.,2014). This is in line with the statement by the Bank for
International Settlements (BIS), (2011) that the central bank involved in the
formulation of financial stability policy. Thus the central bank is mandated
decided to implement macroprudential policy.
Based on the dual mandate, the central bank to change the policy mix
before the crisis after crisis is adding their macroprudential central bank in
achieving its objectives.
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Policy Framework Before the Global Crisis
Macroeconomics Policies
(Monetary)

Microprudential
Policies

Price Stability
Economic Activity

Idiosynratic risk

Policy Framework After the Global Crisis
Macroeconomics Policies
(Monetary)

Price Stability
Economic Activity

Macroprudential
Policies

Microprudential
Policies

Financial Stability

Idiosynratic risk

Source: International Monetary Fund,(2013). Processed

Figure 1. The framework of monetary and macroprudential policy mix
before and after the financial crisis

The main concepts of monetary and macroprudential policy mix
to achieve the central bank’s key objectives, namely price stability and
supporting financial stability in overcoming financial system risks can be
described as follows (Warjiyo, 2016).
1.

Monetary policy is focused on achieving price stability by considering
asset prices (finance and housing). This is because the asset price bubble
will have an effect on the improvement of the economy that drives the
crisis and economic recession

2.

Macroprudential policy into regulation and supervision of financial
institutions services in terms of macro and focus on systemic risk
to achieve financial system stability. This is intended to reduce the
procyclicality of the financial system and mitigate systemic risks
originating from the financial institutions, markets, and infrastructure
and payment systems.
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Implementation of monetary and macroprudential policies in various
countries adapted to the economic conditions of a country. Research conducted
by Kim and Mehtora, (2016) describes the macroprudential and monetary
policy coordination contribute to affect credit growth as well as cope with
inflationary pressure. In line with the research is conducted, GreenwoodNimmo & Tarassow, (2016) in his research explained that the implementation
of monetary policy through interest rate instruments to mitigate the risk of
the financial system in the absence of macroprudential policies mix. While the
research conducted by Wimanda et al, (2014) described the monetary policy
through the instrument of interest rates and macroprudential policy through
the instrument of Statutory Reserves (GWM) primery, Statutory Reserves
(GWM) secondary, Statutory Reserves (GWM) Valas, Statutory Reserves
(GWM) + Loan Deposit Ratio (LDR) and the Loan to Value is effective in
maintaining the stabilization of prices and the stabilization of the financial
system. In the study conducted by Wright, et al. (2014) also confirms that the
interaction between monetary policy and macroprudential policies to help
reduce the impact of credit shocks affecting the national economy.

3. METHODOLOGY AND DATA
The data used in this study is a data time series monthly with 2007M1-2016M9
time period. Sources of data in this study obtained from Bank Indonesia,
the International Monetary Fund (IMF), Bank Indonesia, Organization
for Economic Co-operation and Development (OECD) and the CEIC. In
addition, the variables used in this study is inflation, interest rate, the nominal
exchange rate, economic growth, the number of credits, Statutory Reserves
(GWM) primary, Statutory Reserves (GWM) Secondary, Statutory Reserves
(GWM) Valas, Statutory Reserves (GWM) + Loan Deposit Ratio (LDR), Loan
to Value (LTV) and Counter Cyclical Buffer (CCB) and there is a Financial
System Stabilization Index (ISSK).
The effectiveness of monetary and macroprudential policy mix to
achieve the Bank’s main goal appears logical, this study divides in two
models used to achieve price stability and financial system stability. The
first model is used to look at monetary and macroprudential policy mix
to stabilize prices. Meanwhile, the second model is a mix of monetary and
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macroprudential policy in stabilizing prices in fostering financial system
stability. Thus the model specification used in this study is based on research
conducted by Wimanda et al. (2014) as follows.
•

Model price stability specifications
(1)
(2)
(3)
(4)
(5)
(6)

•

Model specification of financial system stability
(7)
(8)
(9)
(10)
(11)
(12)

Methodology Structural Vector Autoregression (SVAR) is developing a
model of Vector Autoregression (VAR) built by Sims (1980).Model Structural
Vector Autoregression (SVAR) have the variants on the relationship between
variables that are restricted. Restrictions on the model SVAR aim to impose
limits on the dynamics of interaction between variables appropriate based on
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the prevailing theory (Sims, 1980). Based Kilinc and Tunc, (2014) SVAR model
can be implemented to the decision-making of a policy based on the theory.
In addition, SVAR concept can be used as proof of the economic theory of a
shock (Bilmeiers and Bonator, 2002; Enders, 2003; Nezky, 2013). Thus SVAR
approach can provide an overview of monetary and macroprudential policy
mix to maintain price stability and promote the stability of the financial
system.
SVAR models that use restriction on the relationship between the
variables have the following basic models (Culha 2006; Kazanas et al.,2011).
(13)

where Ut is a vector of variables used in this study (BI rate, credit,
nominal exchange rates, asset prices, GDP, inflation, ISSK, GWM
primary,GWM secondary , GWM Currency, GWM + LDR, CCB, LTV) , While
Ai is contemporaneous relations between variables and A (L) is finite-order
polynomial matrix with lag operator L. Then enter a restriction on the model
of equation (1) through (16) as follows.
•

Restriction on the price stability equation model

•

Restriction on financial system stability equation model
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Variable MP is the sum of macroprudential Policies used in this study.
Application of restriction in the model equations (1) through (16) can be
as limiting the relationship between variables. Furthermore, it can do the
Impulse Response Function (IRF) and Variance Decomposition (VD).
Table 1. Definitions, Units, Sources of Research Data
Endogen Variables
INF

Definition-Unit-Source
-   Inflation proxyed by Consumer Index Price (CPI)
-   Units of percent
-   Source = International Monetary Fund

GDP

- Economic growth proxyed through Gross Domestic Product
- Units of percent
- Source = International Monetary Fund

AP

- Price of assets proxied throught Index Saham Gabungan (ISHG)
-   Units in index
- Source = Organization for Economic Co-operation and Development (OECD)

NER

-   The nominal exchange rate is the exchange rate used to exchange a country's currency with
another country
-   Unit in the form of Rp / USD
-   Source = Bank Indonesia

credit

- The amount of credit disbursed by the bank
- Unit USD
-   Source = CEIC

BI rate

- Indonesia's benchmark interest rate
- Unit percent
- Source = Bank Indonesia

GWM Primary

- Dummy Primary Statutory Reserves policy
- D = 0, the policy applied before the crisis
- D = 0, the policy applied after the crisis

GWM Secondary

- Dummy Secondary Statutory Reserves policy
- D = 0, the policy applied before the crisis
- D = 0, the policy applied after the crisis

GWM Valas

- Dummy Valas Statutory Reserves policy
- D = 0, the policy applied before the crisis
- D = 0, the policy applied after the crisis

GWM+LDR

- Dummy Statutory Reserves+Loan Deposit Ratio policy
- D = 0, the policy applied before the crisis
- D = 0, the policy applied after the crisis

LTV

- Dummy Loan To Value policy
- D = 0, the policy applied before the crisis
- D = 0, the policy applied after the crisis

CCB

- Dummy Counter Cyclical Buffer policy
- D = 0, the policy applied before the crisis
- D = 0, the policy applied after the crisis
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4. RESULTS AND ANALYSIS
4.1. Structural VAR Analysis Method Analysis
4.1.1. Monetary Policy Mix and Macroprudential and Price Stability
After the global crisis in 2008/2009 Bank Indonesia in achieving
price stability is not only focused on monetary policy. However, there is a
fair macroprudential policy which helped to stabilize prices through the
instrument. This dual mandate of Bank Indonesia is a lesson learned from the
global crisis in 2008/2009 that occurred due to systemic risk to the financial
system that led to price volatility. Use of Structural VAR approach in this
study aims to look at the effectiveness of monetary and macroprudential
policy mix in maintaining price stabilization.
Table 2. SVAR Estimation Results on Primary GWM Policy Mix and Interest Rate
Variable

Inflation

GDP

Asset Price

GWM
Primery

BI rate

-

-

[0.449]

GDP

Asset Price

0.992***

0.479***

0.474**

0.106

[14.97]

[3.914]

[2.435]

[0.598]

0

0

-0.014

-0.55

0.685***

0.098

0.433***

0.890***

0.388*

0.616

[14.96]

[0.736]

[3.696]

[5.034]

[1.858]

[1.017]

0

-0.461

0

0

-0.063

-0.309

0.482***

0.522***

[14.96]

[7.900]

-

-

[1.116]

0

0

-

-

-

NER

Credit

Inflation

0.389
-0.653

0.456
-0.264

0.688***
NER

-

-

-

[14.96]

0.842
-

-

0
Credit

GWM
Primery

-

-

-

-

-

-

-

-0.145
0.366***

0.740***

0.905**

[14.96]

[8.498]

[2.941]

0

0

-0.003

-

0.397***

-

[0.265]
0
-

BI rate

[1.455]

-

-

-

-

-

0.112***
[14.96]
0

* significant α=1%, ** significant α=5%, *** significant α=10%.
[...] = z-statistic, (...) = probability.
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The results of the analysis of monetary and macroprudential policy
mix through the instrument of the interest rate of Bank Indonesia (BI) and
Statutory Reserves (GWM) primery can be seen in Table 2. The instrument
interest rate of Bank Indonesia (BI) and Statutory Reserves (GWM) primery
effective in influencing price stability through lines of credit and economic
growth. This condition means that when the determination of the Primary
GWM and the interest rate of Bank Indonesia (BI rate) will be responded
directly to credit and continued with the response by economic growth with
the ultimate goal can affect inflation. Variable exchange rates can impact on
inflation through asset price channel which gives effect to economic growth
and continued to affect the inflation. Directly in asset prices and economic
growth has significant impact on inflation.
Table 3. SVAR Estimation Results on Secondary GWM Policy Mix and Interest Rate
Variable

Inflation

GDP

Inflation

GDP

0.583***
[14.966]
0
-

NER

-

-

GWM
Secondary

-

-

9.78

1.312**

0.027**

0.123

[1.360]

[2.150]

[2.029]

[1.187]

-0.031

-0.042

NER

-0.853**

-0.016

-0.0005*

[-2.139]

[-1.148]

[-1.724]

-0.032

-0.251

-0.08

0.133***

0.003

[14.967]

[1.166]

0
Asset Price

Credit

Asset Price

-

-0.972**

GWM
Secondary

-

-

-0.243

-0.173

3.903***

0.011***

[14.967]

[6.180]

0

0

-0.091

203.59***

-72.241

-

-

[14.967]

-

-

-

-

-

-0.235
5.084*

-

-

[1.694]

-

-

0.021***

0.041**

[-0.462]
0.005

[14.967]

[2.017]

[0.338]

0

-0.043

-0.734

-

0.096***

-

-0.644

-

[14.967]
0
-

BI rate

[-2.130]
-0.033

0
Credit

BI rate

-

-

-

-

-

0.123***
[14.967]
0

* significant α=1%, ** significant α=5%, *** significant α=10%.
[...] = z-statistic, (...) = probability.
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Table 3 is the result of the policy mix estimate of Statutory Reserves
(GWM) secondary and interest rates in affecting price stability. The estimation
results indicate Statutory Reserves (GWM) Secondary effective in influencing
inflation through a line of credit which was forwarded to the ultimate
goal of economic growth with inflation. The condition gives the sense that
through a line of credit that affect the economic growth and economic growth
have an impact on inflation can be effectively tracked secondary statutory
reserves in achieving price stability. In addition, the secondary statutory
reserves instrument can provide a direct influence on the economic growth
in achieving the goal of price stability.
Different results are shown on the instrument the benchmark interest
rate of Bank Indonesia (BI rate) that have an impact on inflation directly.
Thus changes in the benchmark interest rate of Bank Indonesia provides
a direct influence on changes in inflation without going through another
variable transmission. Interest rates also have an impact on asset prices, but
not to a trail in influencing the inflation caused by asset price has no effect on
inflation. The direct relationship that can affect inflation only on a variable
exchange rate and economic growth. Achievement of price stabilization in
Indonesia needs to be done taking into account the dynamics of the exchange
rate variable, economic growth, asset prices, interest rates and secondary
statutory reserves , either directly or indirectly.
Estimation using analysis tools Structural VAR in valas statutory reserves
policy mix and the benchmark interest rate of Bank Indonesia (BI rate) can
be seen in Table 4. The estimation results indicate that the foreign exchange
statutory reserves and interest rates are effective in stabilizing prices through
different pathways. On the valas statutory reserves in achieving the objective
of price stability through economic growth variables. While the interest rate
has two lanes in stabilizing prices. The first path through credit variables that
affect the economic growth and economic growth affect the inflation becomes
an effective channel for the interest rate. The second track the interest rate
directly through inflation. Thus the interest rate has two alternative paths to
reach stabilization price.
Other analyses showed the results of the valas statutory reserves
instruments and the interest rate has an influence on credit, but the credit
can not be an alternative pathway to achieve stabilization of prices caused
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by the credit has no effect on inflation. While the variable asset prices can
impact on inflation, both directly and indirectly. Indirect relationships in the
asset prices affect inflation through economic growth. inflation as a proxy
variable of price stability is directly affected by the exchange rate, economic
growth, asset prices and interest rates. Based on these results indicate price
stability can be achieved if the Bank Indonesia to consider the movement of
the exchange rate variable, economic growth, asset prices, interest rates and
valas statutory reserves either directly or indirectly.
Table 4. SVAR Estimation Results on Valas GWM Policy Mix and Interest Rate
Variable
Inflation

GDP

Asset Price

NER

Inflation

GDP

Asset Price

NER

0.112***

0.5223***

0.826***

0.808***

[14.967]

[36.908]

[63.861]

[16.251]

0

0

0

0

0.735***

0.411***

[14.967]
0

-

-

-

-

Credit

GWM Valas

-

-

[11.333]

0.501

0.345

0.834*

0.532

[5.423]

[1.554]

[1.498]

[1.651]

[1.625]

0

-0.12

-0.134

-0.098

0.916***

0.321

[14.967]

[0.799]

0

-0.424

-0.031

0.216***

0.842***

-

-

[14.967]

0

-

-

-

-

-0.104
0.828***

-

-

-

-

0
Credit

BI rate
0.547***

[2.159]

[19.582]
0

0.301***

0.507***

0.396***

[14.967]

[2.521]

[6.612]

0

-0.012

0

0.141***
GWM Valas

-

-

-

-

-

[14.967]

-

0
BI rate

-

-

-

-

-

0.474***
[14.967]
0

* significant α=1%, ** significant α=5%, *** significant α=10%.
[...] = z-statistic, (...) = probability.

The achievement of price stability through the instrument GWM +
LDR and interest rates can be seen in Table 5. The results show GWM + LDR
instruments and the interest rate effective in achieving price stabilization
with a path different alternatives. On the interest rate instrument, there are
two alternative paths in stabilizing prices through credit and asset prices.
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Credit variables that have an impact on economic growth further economic
growth a significant effect on inflation can be effective lines in the interest
rate affects inflation. Another alternative path in achieving price stability
with interest rate instruments with variable asset prices. This is because asset
prices have a significant effect on inflation. Another result of the interest rate
has an influence on the exchange rate.
GWM + LDR instrument in achieving the main objective of Bank
Indonesia, namely the stabilization of prices via two alternative paths. The
first path through economic growth affects the inflation. The second pathway
through significantly the relationship between credit and economic growth
as well as economic growth and inflation. Both of these pathways may
provide a major influence in stabilizing prices through the instrument of
statutory reserves + LDR. Price stability can be achieved through monetary
and macroprudential policy mix, either directly or indirectly
Table 5. SVAR Estimation Results on GWM+LDR Policy Mix and Interest Rate
Variable
Inflation

GDP

Asset Price

NER

Inflation

GDP

Asset Price

NER

0.329***

0.448***

0.405*

0.131

[14.967]

[12.061]

[1.913]

[0.857]

0

0

-0.056

-0.391

0.660***

0.907**

[14.967]

[2.162]

0

-

-

-

-

Credit

GWM LDR

-

-

0.523*

0.755***

0.886***

0.012

[1.719]

[7.721]

[6.439]

[0.036]

-0.031

-0.086

0

0

0.148

0.697***

[14.966]

[36.472]

0

0

0

0.735***

0.753***

-

-

[14.967]

-

-

-

-

[2.527]
-0.011

-0.971
0.744***

-

-

[20.336]

-

-

[4.529]

0.637***

0.723***

0.611***

[14.967]

[6.356]

[4.234]

0

0

0

0
Credit

BI rate
0.446**

0

0.529***
GWM LDR

-

-

-

-

-

[14.967]

-

0
0.417***
BI rate

-

-

-

-

-

-

[14.967]
0

* significant α=1%, ** significant α=5%, *** significant α=10%.
[...] = z-statistic, (...) = probability.
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Price stability through LTV policy mix with interest rates can be seen in
Table 6. Instrument LTV in achieving price stability through two alternative
paths. The first path through the relationship between credit and economic
growth and economic growth with inflation. While the other lines can be
through the relationship between economic growth and inflation. This is
because the LTV has an influence on credit and economic growth.
On the interest rate instrument to give effect to stabilize prices through
a line of credit that affect the economic growth and economic growth effect
on inflation. In addition, the interest rate instrument can provide a direct
influence on the economic growth in achieving price stability. Attainment of
price stability can also be through changes in exchange rates, either directly
or indirectly. Indirect relationship between the exchange rate with inflation
through asset prices and economic growth. The results of the analysis of the
policy mix LTV and interest rates in achieving price stability need to consider
various aspects, both directly and indirectly. These aspects can be in the form
of changes in exchange rates, asset prices and economic growth both directly
and indirectly.
Table 6. SVAR Estimation Results on LTV Policy Mix and Interest Rate
Variable
Inflation

Inflation

GDP

Asset Price

NER

0.446***

0.805***

0.627***

0.424***

[14.967]

[9.373]

[6.966]

[7.378]

0
GDP

Asset Price

-

-

Credit

LTV

BI rate

-

-

[0.059]

0.031*

0.873***
[22.736]

0.011

0

0

0

0.089***

0.738***

0.216***

0.429***

[14.967]

[57.425]

[19.804]

[50.328]

[1.912]

0

0

0

0

-0.0559

0.660***

0.199**

[14.967]

[2.556]

0

-0.011

-

-0.953

-

-

-

-

-

[14.967]

0.022
-

-

[0.066]

0.994***

0.966***

0.711*

[14.967]

[6.024]

[1.714]

0

0

-0.086

0
Credit

-

-

-

-

[1.585]
-0.112

0.797***
NER

0
0.436

-0.947

0.586***
LTV

-

-

-

-

-

[14.967]

-

0
0.226***
BI rate

-

-

-

-

-

-

[14.967]
0

* significant α=1%, ** significant α=5%, *** significant α=10%.
[...] = z-statistic, (...) = probability.
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The use of a mix of instruments Counter Cyclical Buffer (CCB) and the
interest rate to stabilize prices can be seen in Table 7. The CCB instrument in
achieving the main objective of Bank Indonesia, namely the stabilization of
prices through lines of credit and economic growth. These results obtained
from there is a significant relationship between credit and economic growth
as well as economic growth and inflation may become the path CCB
effective in influencing the inflation. In addition, the CCB can achieve price
stabilization through economic growth. In contrast the results with interest
rate instruments that do not have a significant relationship in affecting
inflation both directly and indirectly.
Another instrument that may affect the stabilization of prices is the
exchange rate through asset prices and economic growth. These results
are seen from a significant relationship between asset prices and economic
growth and economic growth with inflation becomes effective exchange
rate path. In addition, the achievement of price stability is directly through
Table 7. SVAR Estimation Results on CCB Policy Mix and Interest Rate
Variable
Inflation

Inflation

GDP

Asset Price

NER

0.246***

0.291***

0.624***

0.326***

[15.165]

[6.668]

[8.505]

[4.409]

0
GDP

-

-

CCB

BI rate

-

-

[0.160]

0.533

0

0

0

0.439***

0.465***

0.681***

0.289***

0.682***

0.215

[15.165]

[3.713]

[5.657]

[3.891]

[6.865]

[0.036]

0

0

-0.971

-

-

[0.210]

0
Asset Price

Credit

-

0

0

0.326***

0.614***

[15.166]

[8.921]

0

-0.872

0.925

0

-0.833

0.442***
NER

-

-

-

[15.165]

0.999
-

-

0.551***

0.422***

0.731

[15.165]

[3.566]

[0.099]

0

-0.921

0.028***

-

0
Credit

-

-

-

-

-0.866

0
CCB

-

-

-

-

[0.168]

-

[15.165]
0
0.006***

BI rate

-

-

-

-

-

-

[15.165]
0

* significant α=1%, ** significant α=5%, *** significant α=10%.
[...] = z-statistic, (...) = probability.
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economic growth, asset prices and exchange rates, while indirectly through
credit, interest rate, and CCB.
Price stabilization through monetary and macroprudential policy mix
according to research conducted by Kim and Mahtora, (2016) in his research
in Asian countries exposes the contribution of monetary and macroprudential
policies in addressing inflationary pressures via credit growth. In line with
the research conducted by Wimanda et al (2014) also makes clear that a
monetary and macroprudential policy can provide a boost in stabilizing prices
in Indonesia. The conditions in accordance with the Bank Indonesia policy
objectives stabilize prices not only seen from macroeconomic fundamentals
but also to see the risk of the financial system.
4.1.2. Monetary Policy Mix and Macroprudential in Financial System
Stability
This section explains the monetary and macroprudential policy mix on the
stabilization of the financial system. This is because after the global crisis
provides a new learning need for supervision of the financial system. The use
of structural VAR analysis tools in this study can provide an effective path
of monetary and macroprudential policy mix in achieving financial system
stability with the restriction on relationships among variables.
The estimation results by using analysis structural VAR on the primary
statutory reserves policy mix and interest rates can be seen in Table 8.
Instruments in the effective interest rate affect the stability of the financial
system through two channels, namely credit and asset prices. The first path
through a significant relationship between credit with ISSK as a proxy for
financial system stabilization can be an effective path of interest rates. The
second track in the use of interest rate instruments in achieving the stability
of the financial system through asset prices affects the stabilization of the
financial system. Other results were obtained with the use of instruments
is the interest rate can affect the dynamics of the exchange rate. In contrast
the results with the use of primary statutory reserves policy instruments
that have no relation to the stability of the financial system, either directly or
indirectly. With these results, it can be seen that the stability of the financial
system needs to consider variable asset prices, exchange rates, credit and
interest rate, but not the primary statutory reserves instrument use.
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Table 8. SVAR Estimation Results on Primary GWM Policy Mix and Interest Rate
Variable
ISSK

ISSK

Asset Price

NER

Credit

GWM Primery

0.661***

0.878***

0.144

0.750***

0.997

0.2

[14.967]

[7.486]

[0.902]

[11.334]

[0.579]

[1.287]

0

-0.562

0
Asset Price

NER

-

-

0

-0.366

0.532***

0.153

[14.967]

[1.195]

0

-0.232

0

0.391***

0.771***

-

[14.967]

-

-

-

-0.198
0.559***

-

-

-

[5.002]

-

[20.795]

0.37

0.447***

[0.151]

[5.003]

-0.88

0

0
Credit

BI rate

0
-

0.0363***
GWM Primery

-

-

-

-

[14.966]

-

0
0.997***
BI rate

-

-

-

-

-

[14.966]
0

* significant α=1%, ** significant α=5%, *** significant α=10%.
[...] = z-statistic, (...) = probability.

Estimates on the secondary statutory reserves policy mix with interest
rates can be seen in Table 9. The effectiveness of the secondary statutory
reserves instrument and experience the difference in interest rates. At the
secondary statutory reserves instrument in achieving the stability of the
financial system through the credit variable. This is evident from the credit
variables that affect ISSK. Different results with the use of instruments whose
interest rate has no effect in stabilizing the financial system, either directly or
indirectly. The achievement of stability of the financial system, either directly
or indirectly, may just consider the GWM secondary and credit instruments.
Another result obtained is the dynamics of the exchange rate can affect the
price of an asset
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Table 9. SVAR Estimation Results on Secondary GWM Policy Mix and Interest Rate
Variable
ISSK

ISSK

Asset Price

NER

Credit

GWM Secondary

0.023***

-0.0007

7.26

0.186*

0.0225

-0.007

[14.967]

[-0.312]

[0.557]

[1.685]

[0.948]

[-0.424]

-0.091

-0.342

(0.6710

-

-

[1.220]

0
Asset Price

-

-0.755

-0.577

3.919***

0.012***

[14.967]

[6.465]

0
NER

-

-

3.727

0

-0.222

196.871***

-136.867

[14.967]

-

-

0
Credit

-

-

BI rate

-

[-0.895]
-0.371

-

0.043**

0.011

[2.169]

[0.720]

-0.03

-0.471

0.093***

GWM
Secondary

-

BI rate

-

-

-

-

[14.967]

-

0
0.122***
-

-

-

-

[14.967]
0

* significant α=1%, ** significant α=5%, *** significant α=10%.
[...] = z-statistic, (...) = probability.

Table 10 describes valas statutory reserves policy mix and interest
rates in stabilizing the financial system. These results explain valas statutory
reserves instruments and interest rates have different transmission paths in
achieving the stabilization of the financial system. On the interest rate policy
instrument in influencing the stabilization of the financial system through
the exchange rate channel. While the valas statutory reserves instrument in
influencing the stability of the financial system directly. Thus the stability
of the financial system is directly affected by exchange rates and the valas
statutory reserves with the indirect influence through interest rates. Other
results showed the exchange rate may give effect to the asset price, but the
price of the asset has no influence on the stabilization of the financial system.
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Table 10. SVAR Estimation Results on Valas GWM Policy Mix and Interest Rate
Variable
ISSK

ISSK

Asset Price

NER

Credit

GWM Valas

0.649***

0.813

0.673***

0.05

0.992***

0.055

[14.966]

[0.312]

[4.839]

[0.497]

[8.438]

[0.771]

-0.619

0

0
Asset Price

NER

-

-

(0.755]

0

0.023***

0.033***

[14.966]

[8.545]

0

0

0

0.566

0.973***

-

[14.967]

-

-

-

-0.943
0.289***

-

-

-

[42.624]

-

[7.220]

0.264**

0.222

[2.474]

[1.539]

-0.013

-0.123

0
Credit

BI rate

0
-

0.535***
GWM Valas

-

-

-

-

[14.966]

-

0
0.397***
BI rate

-

-

-

-

-

[14.967]
0

* significant α=1%, ** significant α=5%, *** significant α=10%.
[...] = z-statistic, (...) = probability.

Instruments GWM+LDR and the interest rate in achieving stability
of the financial system can be seen in Table 11. The significant relationship
between credit and ISSK can be effective lines of Bank Indonesia in achieving
the stability of the financial system through the instrument of interest rates.
It is based on a significant relationship between the interest rate on credit. In
addition, the interest rate has a direct relationship with ISSK. Another result
obtained by using interest rate policy instruments can influence changes in
exchange rates and asset prices. Unlike the statutory reserves + LDR policy
instruments that do not have a significant relationship with ISSK.
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Table 11. SVAR Estimation Results on GWM+LDR Policy Mix and Interest Rate
Variable
ISSK

Asset Price

NER

ISSK

Asset Price

NER

Credit

GWM LDR

BI rate

0.970***

0.259

0.153

0.487***

0.208

0.537***

[14.967]

[1.115]

[0.680]

[4.108]

[1.494]

[3.148]

0

-0.265

-0.496

0

-0.889

0.394***

0.718***

[14.966]

[11.744]

0

0

0

0.608***

0.126*

-

-

-

[14.966]

-

-

-

-

-

-

[12.113]

-

[1.916]

0.571

0.433***

[0.479]

[5.162]

-0.631

0

0
Credit

-0.001
0.526***

-0.055
-

0.061***
GWM LDR

-

-

-

-

[14.967]

-

0
0.870***
BI rate

-

-

-

-

-

[14.9667]
0

* significant α=1%, ** significant α=5%, *** significant α=10%.
[...] = z-statistic, (...) = probability.

The different results on LTV policy mix and interest rates that have a
weak effectiveness in stabilizing the financial system can be seen in Table 12.
The use of instruments LTV does not have a significant relationship to the
stability of the financial system, either directly or indirectly. While the interest
rate instrument has a direct influence on ISSK. However, these results have a
relationship with the credit variable ISSK directly. Another result obtained in
exchange rates have a significant correlation effect on asset prices.
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Table 12. SVAR Estimation Results on LTV Policy Mix and Interest Rate
Variable
ISSK

ISSK

Asset Price

NER

Credit

CCB

0.679***

0.363

0.076

0.647

0.921

0.675

[15.099]

[0.292]

[0.111]

[0.387]

[1.275]

[0.689]

-0.698

-0.202

0
Asset Price

NER

-

-

(0.769]

-0.911

0.051***

0.474

[15.996]

[17.787]

0

0

0

0.179***

0.554***

-

[15.099]

-

-

-

-0.491
0.477***

-

-

-

[17.868]

-

[7.104]

0.429***

0.415***

[96.289]

[25.162]

0

0

0
Credit

BI rate

0
-

0.799***
CCB

-

-

-

-

[15.099]

-

0
0.215***
BI rate

-

-

-

-

-

[15.096]
0

* significant α=1%, ** significant α=5%, *** significant α=10%.
[...] = z-statistic, (...) = probability.

Table 13. SVAR Estimation Results on CCB Policy Mix and Interest Rate
Variable
ISSK

ISSK

Asset Price

NER

Credit

CCB

0.679***

0.363

0.076

0.647

0.921

0.675

[15.099]

[0.292]

[0.111]

[0.387]

[1.275]

[0.689]

-0.698

-0.202

0
Asset Price

NER

-

-

(0.769]

-0.911

0.051***

0.474

[15.996]

[17.787]

0

0

0

0.179***

0.554***

-

[15.099]

-

-

-

-0.491
0.477***

-

-

-

[17.868]

-

[7.104]

0.429***

0.415***

[96.289]

[25.162]

0

0

0
Credit

BI rate

0
-

0.799***
CCB

-

-

-

-

[15.099]

-

0
0.215***
BI rate

-

-

-

-

-

[15.096]
0

* significant α=1%, ** significant α=5%, *** significant α=10%.
[...] = z-statistic, (...) = probability.
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Instruments CCB policy and interest rates have effective results in the
stabilization of the financial system. This condition has seen CCB instruments
effective in influencing credit but on the stability of the financial system. As in
interest rates affect the exchange rate and asset prices but does not affect the
stability of the financial system. Conditions of monetary and macroprudential
policy mix to stabilize the financial system remains relatively weak due to
the stability of the financial system is much influenced by financial market
conditions.
4.2. Discussion of Monetary and Macroprudential Policy Mix Result
in Stabilizing Financial System Price and Stability
The effectiveness of monetary and macroprudential policy mix to stabilize
prices and the stability of the financial system was a fundamental difference.
This condition is caused by the challenges that are present in the economy in
terms of both external and internal. Thus the Bank Indonesia policy that is
accommodating and countercyclical to overcome these problems.
Table 14. Transmission of Monetary and Macroprudential Policy Mixes
in Price Stability and Financial System Stability
Instrument

Transmision
First Respon

Second Respon

Credit

Economic Growth

The Main Purpose

BI rate
GMW Primer
GWM Sekunder
GWM+LDR

Price Stability

LTV
CCB
GWM+LDR
LTV
BI rate
GWM Sekunder
BI rate
GWM Valas

Economic Growth
Credit
Asset Price

Financial Stability System

Exchange rate

On the results of monetary and macroprudential policy mix to achieve
price stability can through lines of credit and economic growth. Lines of
credit that can influence the price stability through economic growth which
can be utilized as an effective pathway by BI rate instruments, GWM Primary,
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secondary statutory reserves , the statutory reserves + LDR, LTV, and CCB.
Macroprudential and monetary policy mix in influencing price stability
according to research conducted by Wimanda et al. (2014).
In Table 14 is a summary of the transmission of macroprudential and
monetary policy in maintaining price stability and financial system stability
in this study. The results showed an effective instrument in influencing
price stability and financial system stability is the benchmark interest rate
of Bank Indonesia (BI rate) and secondary statutory reserves. While an
effective channel in transmitting the macroprudential and monetary policy in
maintaining price stability and financial system stability in a row is a credit.
The mechanism of the use of instruments interest rate of Bank Indonesia
(BI) in influencing the price stabilization through the transmission of
monetary policy, where the policy-setting interest rate will affect the interest
rates on deposits and loans as well as loans turn, will impact economic
growth. Economic growth can affect the levels of inflation. Based on these
descriptions can be explained transmission mechanism of monetary policy in
maintaining price stability in Figure 2.

Deposit interest
rates and credit
Consumption
investation

BI rate

Economic
growth

Inﬂation

Loans
disbursed

Source: Bank Indonesia, processed

Figure 2. The monetary policy transmission mechanism

Changes in the interest rate of Bank Indonesia adapted to the ongoing
economic conditions. This is because when the economy is in a lethargic
condition, Bank Indonesia lowered interest rates to encourage economic
activity. The decline in interest rates will be followed by a decrease in loan
interest rates boost loan demand both from businesses and households. This
condition used to influence economic activity in keeping inflation.
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Implementation of macroprudential policy through instruments GWM
Primary, secondary statutory reserves , the statutory reserves + LDR, LTV
and CCB can give effect to inflation through credit and economic growth.
Macroprudential instruments are used to mitigate the systemic risk that
comes from excessive lending. This is because the crisis can be sourced from
a credit boom that led to the economic decline (Warjiyo, 2016; Purnawan and
Nasir, 2015; Claessens and Kose, 2013). The decline in the economy will result
in the risk of price volatility.
Achievement of financial system stability through macroprudential
and monetary policy mix does not provide effectiveness as the price channel.
This condition is caused by the banking procyclicality that reduces credit
expansion so as to encourage a deepening contraction in the financial
cycle (Financial System Stability Indonesian, 2017). On the interest rate
instrument and secondary statutory reserves in this study affect the stability
of the financial system through the credit channel. While the achievement
of financial system stability through the exchange rate channel by using the
foreign exchange statutory reserves instrument. In addition, the asset price
channel can also give effect to the stability of the financial system by using
instruments interest rates.

5. CONCLUSION
The research looked macroprudential and monetary policy mix to
stabilize prices and stabilization of the financial system by using analysis
Structural VAR tools.The findings of this research with the instrument
implementing Bi-rate, GWM Primary, GWM secondary, the secondary
statutory reserves + LDR, LTV and CCB through lines of credit and economic
growth to achieve price stability. While the achievement of financial system
stability can be achieved with a line of credit, asset prices and exchange rates
on the implementation of the BI rate instruments, GWM econdary, and GWM
valas. Other findings in influencing asset prices, exchange rates, and economic
growth can also be through monetary and macroprudential policy mix. Based
on these findings explain the instruments of macroprudential and monetary
policy mix can be used as an instrument in achieving the main objective of
Bank Indonesia, but it also can be used to achieve other objectives such as
maintaining exchange rate stability, asset prices, and economic growth.
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ABSTRACT
There is a growing political interest in carbon intensity targets because they are the
basis for climate pledges from relevant developing countries such as China. They
may be also the basis for policy designs in developed countries like EU members. This
paper develops a comprehensive econometric study on the main drivers of national
emissions intensity in emerging countries in East Asia. This regional focus responds
to their pivotal position in global economic growth and remarkable trends in carbon
emissions intensity. The main hypothesis of this paper is that the nature of economic
growth has a major effect on carbon intensity trends that deserves some attention.
Accordingly, the novelty of this paper is to examine the contribution of “intensive”
and “extensive” GDP growth for carbon intensity abatements. Labour productivity
is revealed to be the main factor responsible for major carbon intensity reductions
by Asian Dragons. Whereas household energy per capita and industrial energy per
worker contributed in the opposite direction. Consequently, intensity targets may
become “meaningless” for real climate action contributions if they do not take into
account labour productivity trend
Keywords: carbon emissions intensity; energy intensity, climate change; intensive
GDP growth; labour productivity; China.
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1. Introduction
The Copenhagen Accord (UNFCCC 2009) delivered what was probably
the first international commitment from developing countries to take
action against climate change. The Paris Agreement in 2015 reinforced
the involvement of developing countries so that they have to notify the
UNFCCC Parties their “nationally determined contributions” (NDCs). These
communications usually include autonomous national mitigation actions to
cut emissions intensity (e.g. 60%-65% in China by 2030 compared to 2005) or
emissions relative to baseline (e.g. 29% in Indonesia by 2030). In addition to
reporting information on mitigation, adaptation and support, the agreement
requires international review on the information submitted by each Party by
including mechanism “that promote compliance in a non-adversarial and
non- punitive manner” (Paris Agreement, Art. 13 Transparency).
Some authors have advocated in favour of the adoption of emission
intensity targets by developing countries (usually an upper limit on CO2 per
GDP). Marschinski and Edenhofer (2010) provide an excellent survey and
discussion of these issues. These authors found there may be several reasons
in favour of the adoption of emission intensity targets: they could facilitate
the adoption of binding emission restrictions by developing countries as long
as (i) they are compatible with high economic growth, (ii) they contribute to
the reduction of cost-uncertainty of any emission commitment and (iii) they
introduce the right incentives for low-carbon economic development.
In any case, the adoption of emission intensity targets by developing
countries might be compatible with high emission growth levels. For
instance, China shows a huge reduction in carbon intensity coupled within
a huge increase in carbon emissions from 1990 to 2011 (-70% and +256%
respectively; data from World Bank). Consequently, intensity targets may
become “meaningless” for a real climate action contribution. The aim of this
paper is to show how and why important reductions in carbon intensity
may be simultaneous with very significant rises in emissions by developing
countries. To that end, the paper conducts a comprehensive econometric
study on the main drivers of national emissions intensity in Asian Dragons.
Their important productivity and income growth is moving the center of
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gravity of the global energy system in favour of this region. As a consequence,
countries like China represent nowadays more than a quarter of global carbon
emissions thus becoming a key player in international climate talks.
The main contributions of this paper are twofold. First, it enlarges the
empirical evidence as long as there are few studies concerning this issue
and most of them take the form of index decomposition studies. Second,
the paper questions if the nature of economic growth has a major effect on
carbon intensity trends in fast growing developing countries. It examines the
contribution of extensive (input accumulation) and intensive (technological
change) economic growth for carbon intensity abatements. That represents
the main novelty of this research as it deviates from common practice in
the empirical literature (that includes per capita GDP or energy intensity as
explanatory variables). This approach will allow us to shed more light on the
mechanism behind the main drivers of carbon intensity.
According to our results, the huge improvement in Chinese carbon
intensity since the 1990s is due to labour productivity developments. This
represents the main value added of this paper because energy efficiency
improvements are usually highlighted as the major factor in the empirical
literature. In this piece of research there is not clear evidence of energy
efficiency improvements as long as the improvement in carbon intensity
is simultaneous to a strong increase in industrial energy consumption per
worker. Our results suggest that carbon intensity targets might be achieved
with none or little additional effort towards emission reduction when
countries are in an increasing labour productivity trend like Asian Dragons.
These results may contribute to (i) a better scientific-policy interface for
both knowledge brokers and policy-makers with regard to management of
interlinks between ecology (climate change) and economics and (ii) climate
policy designs with regard to NDCs contributions by Asian Dragons and for
other developing countries exhibiting the same kind of trends.
The next section will review the empirical literature on carbon intensity.
Section 3 will provide a description of the data and some preliminary
empirical evidence, and section 4 will describe the methodology. After that,
in section 5, we will show the main results and policy implications. Finally,
section 6 will summarize the main conclusions.
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2. 	Carbon intensity in the empirical literature and the
nature of economic growth.
Carbon intensity is envisaged by some researches as a good proxy for
valuing national emission reduction potentials (Yi et al., 2011): the larger the
emissions intensity, the more room for improvement on emissions may be
available (through enhanced economic development, energy efficiency or
greening the energy mix). In this context, carbon intensity targets are seen as
a good political tool to reduce emissions, as we mention in the introduction
to this paper. Actually, carbon intensity is recognized by the OECD (2002) as
a relative decoupling measure on carbon emissions where decoupling will
occur if the growth rate of carbon intensity is positive but lower than the
growth rate of GDP over a given period. This measure can be estimated as
the ratio of carbon intensity between two selected periods, in that decoupling
takes place when the ratio is lower than 1. That ratio may be used as a basic
indicator intended to track single-country performance in a cross-country
comparison1.
Xu and Ang (2013) provide a recent survey for understanding and
identifying the key elements that explain the changes in aggregate carbon
intensity. Xu and Ang (2013) review 80 papers that appeared in peerreviewed journals from 1991 to 2012. They found that the empirical studies
were mainly concerned with the evolution of total emissions, and only a
few studies analysed carbon intensity (they transformed the results from
the literature into carbon intensity values in order to compile a database for
comparative analysis). The empirical literature usually identifies four main
factors to explain carbon intensity: the structure of the economy, the energy
intensity, the fuel mix and the carbon coefficient (carbon-to-energy ratio).
Xu and Ang (2013) conclude that energy intensity is the main contributor to
reductions in aggregate carbon intensity in most countries, both in developing
and developed countries. Similar results are found for the industrial sector
alone, where fuel switching towards clean energy sources was less prevalent
in the developing countries, whereas the impact of structural change is also
marginal.

1

Environmental decoupling is one of the main objectives of the OECD Environmental Strategy, along with the Green
Growth initiative and material flow analysis.
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For the particular case of Chinese carbon intensity, Fan et al. (2007)
reach similar conclusions: the overwhelming contributor to the decline of
energy-related carbon intensity is the reduction in real energy intensity,
whereas the fossil fuel mix and renewable energy penetration play minor
roles. Their findings are in accordance with previous results in the literature
(e.g. Wu et al., 2005 and 2006; Wang et al., 2005). Analogous results are
reported in Zhang et al. (2009) for 1991-2006 (a similar period to one analysed
in this paper). They provide some information offering possible explanations
for the minor impact of fuel switching and structural changes: on the one
hand, coal still is the leading energy supply, accounting for about 70% of the
total energy demand; on the other hand, the industrial sector is the biggest
contributor to energy consumption, accounting for more than 60% of total
energy consumption.
Accordingly, Steckel et al. (2011) conclude that Chinese policy measures
to reduce emissions must concentrate on the reduction of energy intensity
and especially carbon intensity, “while the effects due to growth of GDP and
population are either hard to control, judged to be unavailable for political
reasons, or face moral controversies”. Recent papers such as Bithas and
Kalimeris (2013) and Kepplinger, et al. (2013) have proposed new indicators of
energy intensity to better account for energy efficiency. Bithas and Kalimeris
(2013) argue that energy/GDP per capita represents a better approximation
than energy intensity to the “energy requirements of real world production
process” by taking into account not only technological developments but
also the demographic evolution. Their conclusions are less “optimistic”
than usual in the literature with regard to global decoupling trends. In this
paper we will introduce this kind of reflections but in a different way (e.g.
energy consumption per worker, energy consumption per capita) as it will be
explained in the next sections. By his side, Kepplinger, et al. (2013) analyse
the energy intensity index (i.e. the fixed-base index of energy intensity
constructed from the relation of the index of energy use to the index of
output), and they argue that this indicator would better capture the dynamics
of energy efficiency. Taking into account these indicators in future research
may shed more light in the physiology of economic production process and
help to identify and better approximate the type of economic growth.
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We know from our previous survey that divergences in carbon intensity
trends are explained largely by differences in energy intensity. However, the
main hypothesis of this paper is that the nature of economic growth has a
major effect on carbon intensity trends that deserves some attention. The
debate about the nature of economic growth in the fastest-growing Asian
economies is whether it was driven by productivity growth or massive
factor accumulation (Sarel, 1995). In other words, whether the source of
GDP growth was driven by intensive or extensive growth, respectively.
Authors such as Krugman (1994), Kim and Lau (1994) and Young (1992, 1994,
1995) argue that Asian Miracle of relatively high growth was mainly due to
extensive growth, i.e. driven by an extraordinary growth in inputs like labour
and capital. This doesn’t mean the complete absence of technological change
or gains in efficiency (Sarel, 1995; Sickless and Cigerli, 2009). In fact, Irmen
(2005), based on a neoclassical model with endogenous technological change,
shows that periods of extensive growth through capital accumulation may be
a precursor to periods of intensive growth. When the economy switches into
intensive growth period, i.e. it changes to an innovation regime, the growth of
labour productivity accelerates along the transition to the steady state (Irmen,
2005; Travaglini, 2012). As a result, Irmen (2005) points out Tigers may have
switched into a regime of endogenous technical change in recent years as
past capital accumulation has rendered labour sufficiently expensive. This
is also consistent with rising R&D expenditure in these countries (e.g. China
has increased the number of Patents seven times from 2000 to 2007; Fu et al.,
2011), as well as their absorption of international knowledge in the form of
new equipment or disembodied knowledge (Pack, 2001).
Analysing the source of economic growth in Asian Dragons is out of
the scope of this paper. Instead, we focus on how some evidence on the type
of growth may influence carbon intensity. On the one hand, the extensive
growth strategy based on the expansion of inputs also increases energy
requirements by the industry and carbon emissions, ceteris paribus. As
a result, extensive growth not only affects the GDP but also CO2 emission
rendering its effect on carbon intensity (CO2/GDP) ambiguous. On the other
hand, intensive growth refers to a growth strategy based on the technological
change, i.e. raising the output for given inputs without affecting the way in
which the inputs interact (Travaglini, 2012). Intensive growth doesn’t require
an increase of energy to increase the GDP and consequently it will decrease
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carbon intensity2. Technological change may be related to intangible assets
(knowledge) with no direct link to energy efficiency (from an engineering
point of view). In that case, the technological change may cause a reduction
in carbon intensity despite the fact the consumption of energy per unit of
output (both, energy and output, in physical terms) remains invariable.
Accordingly, the goal of the next sections will be to disentangle the main
drivers of carbon intensity in Asian Dragons by paying special attention to
the type of GDP growth and their impacts on carbon intensity.

3. 	The database and some preliminary empirical
evidence.
Our sample is a balanced panel for emerging countries in the East Asian
region during the period 1990– 2011. It includes the five Dragons (China,
Indonesia, Malaysia, the Philippines and Thailand) plus three Tigers, also
known as little Dragons (Singapore, Republic of Korea and Taiwan)3. We
have excluded previous years to avoid the structural changes taking place
in the 1970s in response to important oil market disruptions. As we mention
in the introduction to this paper, any analysis performed on these countries
is appealing because the global economy is shifting to a multipolar world
largely because of the enhanced income growth from this region based on its
greater internationalization and productivity.
Our sample of countries displays one of the highest carbon intensity
values despite showing one of the highest cumulative reductions in the
world from 1990 to 2011 (see Table 1). In particular, this region decreased
carbon intensity at an annual rate of 2.4% compared to the 1.9% of the United
States (note that inside this region, China decreased its carbon intensity by a
4.4% annually). Simultaneously, this region experienced important changes
in labour productivity; the cumulative annual growth rate is 6.8%, compared
to 1.7% for the United States. China, in particular, showed an even larger
productivity growth rate of up to 9.3% in the same period. Accordingly, in
this paper we have merged data published in the “Global Energy & CO2
Data” by ENERDATA with data on economic national performance from
2
3

Based on the Schurr hypothesis, the technology may be energy bias, i.e. technological change causes also an increase of
energy (Stern and Cleveland, 2004). In this case, the effect of technological change on carbon intensity would be lower.
We have not included the fourth Tiger, Hong Kong.
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the PENN World Table (PWT 8.0) published by the Centre for International
Comparison at the University of Pennsylvania in order to investigate the
relationship between both trends.
Table 1: CO2 intensity1 in selected regions
1990

2011

Variation %

Decoupling
ratio

East Asia & Pacific (developing only)

0,67

0,57

-14,67

0,76

Baltic countries

0,57

0,32

-28,22

0,71

Latin America & Caribbean (developing on

0,60

0,40

-33,50

0,66

Middle East & North Africa (developing o

0,40

0,24

-40,05

0,59

South Asia

0,41

0,41

-0,49

0,98

Sub-Saharan Africa (developing only)

0,83

0,93

12,33

1,12

Europe

0,85

0,75

-11,87

0,85

Other devoloped countries

1,02

1,18

15,26

1,16

Our sample2

3,44

1,59

-53,69

0,46

China

4.43

1.86

-58.06

0,42

Source: Enerdata and own calculations.
Notes: 1 kCO2/$ in constant US$ 20005 at purchasing power parities;
2
weighted mean according to 2011 population.

Table 2 summarises the main descriptive statistics4. Our database
includes eight countries that show quite different levels of carbon intensity
during the period (from 0.22 to 1.86 tons per thousands of US$2005). There
are also some other idiosyncratic variations, such as very different degrees
of urbanization (26.44% to 100.00%) and, as a result, dissimilar rates of
residential energy consumption per capita (from 0.07 to 0.42 toe per capita).
We also found important variations in the energy mix among countries which
impact on a) the energy carbon factor (from 1.91 to 11.80 tons/toe) and b)
the electricity generation carbon factor (ranging from 353.5 to 1017.58 gCO2/
kWh). Therefore, we may conclude from these descriptive statistics that we
have enough dissimilarities to identify the main drivers of carbon intensity
in our sample of countries.

4

Details about the definitions of variables are shown in the Appendix.
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Table 2: Desciptive Statistics
Variable
Carbon intensity (Tons/thousands $2005 ppp)

Obs.

Mean

Sts dev.

Min.

Max.

176

0.52

0.28

0.22

1.86

Energy carbon factor (tons/toe)

176

4.15

1.71

1.91

11.8

Labour Productivity(thousands $2005 ppp)

176

25.67

22.96

1.96

92.19

Global Employment rate (%)

176

46.5

7.49

33.8

60.03

Industrial energy consumption (toe) per worker

176

1.07

0.79

0.16

3.13

Residential energy consumption (toe) per capita

176

0.19

0.08

0.07

0.42

Oil Dubai index Spot price ($/bbl)

176

40.23

30.56

12.16

106.33

Urbanization rate (%)

176

56.97

22.14

26.44

100

Electricity carbon factor (gCO2/kWh)

176

619.02

156.6

353.57

1017.58

Share of manufacturing sectors in GDP (%)

176

28.31

8

13.66

51.81

Source: own elaboration. Note: GDP values in US$ at constant purchasing power parity (2005).

According to our survey of the empirical literature, most papers
performed index decomposition analysis (IDA) in order to understand the
main drivers of carbon intensity. Furthermore, there is in the emissions and
energy IDA literature a trend and the dominance of Logarithmic Mean Divisa
Index (LMDI) approaches in recent years (Xu and Ang, 2013). Therefore, in
advance of our econometric study, let us proceed first with an analysis of
carbon intensity changes based on the LMDI method. The LMDI is an index
approach based on the nonparametric character of Divisa methods by using
log mean weights that results in exact decompositions (without residuals).
Following index decomposition analysis, carbon intensity (C/GDP) could be
decomposed into two factors5: the energy carbon factor (C/E) and the energy
intensity (E/GDP):
(1)
Accordingly, any change in carbon intensity may be decomposed as
follows:
(2)

5

The appendix provides full descriptions for all variables in this paper.
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And by means of the logarithmic mean weighting scheme, this can be
further decomposed as:
(3)
(4)
(5)
Where L (x,y)=(x-y)/ln(x /y) is the logarithmic mean 		
According to this simple decomposition (identified as IDA 1 in Table
3 below), we may conclude that the energy carbon factor made a positive
contribution to the increase of carbon intensity for all countries but Singapore.
However, this effect has been compensated by a negative contribution of the
energy intensity, hence reducing carbon intensity during this period. This
result is in line with the empirical evidence surveyed previously (Xu and
Ang, 2013; Fan et al., 2007; Wu et al., 2005 and 2006; Wang et al., 2005; Zhang
et al., 2009).
Table 3: LMDI decomposition of changes in carbon intensity (1990-2011)
Changes
Country

Decomposition 1

Decomposition 2

in carbon
intensity

CE

EI

CE

-1.13

0.29

-1.42

Indonesia

0.06

0.16

Korea

-0.06

0.06

Malaysia

0.08

0.12

-0.04

Philippines

-0.02

0.12

Singapore

-0.15

-0.24

Thailand

0.09

Taiwan

-0.1

China

Decomposition 3

Epc

GDP-1
pc

CE

Epc

Prod-1
pc

ER-1

0.29

0.89

-2.31

0.29

0.89

-2.26

-0.05

-0.1

0.16

0.19

-0.29

0.16

0.19

-0.26

-0.03

-0.13

0.06

0.29

-0.42

0.06

0.29

-0.34

-0.08

0.11

0.27

-0.31

0.11

0.27

-0.26

-0.05

-0.13

0.12

-0.05

-0.08

0.12

-0.05

-0.07

-0.02

0.09

-0.24

0.31

-0.22

-0.24

0.31

-0.17

-0.05

0.08

0

0.08

0.26

-0.26

0.08

0.26

-0.24

-0.02

0.14

-0.24

0.14

0.32

-0.56

0.14

0.32

-0.48

-0.08

Source: own calculations.

As we explained in the introduction, one goal of this paper is to explain
carbon intensity values based on the energy and economic performance
of countries. Our first deviation from common practice on the empirical
literature is to extend the previous decomposition to assess the importance
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of economic development (income per capita) on carbon intensity. The
Environmental Kuznets Curve (EKC) Hypothesis provides some indirect
evidence of the relationship between carbon intensity and income per capita.
The EKC hypothesis is based on the idea that there is a U-inverted relationship
between GDP and CO2 (both on per capita terms). The sign of this relationship
will be positive for those countries on the left-hand side of the turning point
(assumed to be in the first stage of their economic development), implying
an increase in carbon intensity as a consequence of a rise on per capita GDP6.
Accordingly, we proceed to break down energy intensity inside the Kaya
identity between two new factors, energy per capita (E/pop) and the inverse
of GDP per capita (pop/GDP), as follows:
(6)
After applying the logarithmic mean weighting scheme, we can obtain
the following expression:
(7)
This second decomposition may give us more insights on the
evolution of the carbon intensity (see Table 3, column IDA 2). After the same
logarithmic mean weighting scheme is applied, the results disclose economic
development (growth in GDP per capita) as the main driver of reductions
on carbon intensity, whereas both energy per capita and the energy carbon
factor contributed to raise national carbon intensities. That result may be in
contradiction with the EKC hypothesis because most of the countries in Table
3 should be classified to the left of the turning point (e.g. China, Indonesia,
Malaysia, Philippines and Thailand) and therefore, they should exhibit a
positive relationship between GDP per capita and carbon intensity.
As we point out in the survey, our main hypothesis was based on the
importance of the productive aspects. GDP growth is a combination of both
extensive (increased use of resources) and intensive (increased productivity)
6

Rodriguez et al. (2016) shows that econometric analysis including relative energy prices invalidate the evidence in favour
of the EKC hypothesis which may explain some contradictory observations found in the EKC literature. They found a
monotonic and positive relationship, where some decoupling process may be accounted but without reaching any turning
point on that relationship.
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economic development. Due to the lack of data, we will try to capture those
elements by making use of labour market variables because it is “a useful
way of viewing growth in GDP per capita over the past” (OECD, 2003).
Accordingly, growth in GDP per capita can be broken down into growth
in labour productivity and changes in the extent of labour utilisation.
In particular, we enlarge the index decomposition analysis by a further
breakdown of energy intensity and we introduce two additional elements,
inverse of labour productivity (L/GDP) and inverse of employment rate
(pop/L), as follows:
(8)
After applying the logarithmic mean weighting scheme:
(9)
This third decomposition approach represents a first approximation
to reveal the importance of intensive and extensive aspects of economic
development over national carbon intensity trends. As a result, the energy
carbon factor and energy per capita in Table 3 (IDA 3 decomposition) show a
positive contribution to the evolution of carbon intensity, whereas the reversal
effect stands for both the inverse of labour productivity and the employment
rate (employment to total population). Although the last two factors show
a negative contribution to the evolution of carbon intensity from 1990 to
2011, it is clear that the factor driving the lessening of carbon intensity in the
Asia Dragons is the variation in labour productivity. Accordingly, we may
reach the following preliminary conclusion from the previous IDA analysis:
energy demand (Epc) and energy supply (CE) contributed to increase carbon
intensity in our sample, whereas productive aspects (prodL-1) and ER-1) were
the main drivers of intensity reductions.
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4. Methodology
In this paper, we would like to undertake further statistical analysis than
the IDA techniques in order to gain a deeper understanding of the main
drivers of carbon intensity. Our aim is to conduct an econometric analysis to
explain carbon intensity (CIit) on a vector of main factors7 (X’it) such as labour
productivity, employment rate and the energy carbon factor. Then we will
extend the model with some other elements (Y’it) as follows:
(10)
We define β2 and β3 as the parameter vectors of Xit and Yit, respectively, and
β1 as the constant term. We will assume for country i=1,...,N and t = 1,…,T that
residuals uit follow one-way error component model
are independent of each other and among themselves.
As we have highlighted in the literature review, energy intensity is one
of the main determinants of carbon intensity. However, the main hypothesis
of this piece of research is that divergences in carbon intensity trends are
explained fundamentally by the nature of economic growth. Following the
third IDA approach in Table 3, we will try to capture those elements by
including productivity (ranging from 1.96 to 92.19 thousand US$ per worker
in our database) and employment rates (ranging from 33.8% to 60.03%).
Labour productivity is intended to capture the effects of the technological
change (intensive growth) whereas the employment rate will capture the
effect of input accumulation (extensive growth). We consider employment
a better measure than capital to capture extensive growth due to the capital/
energy complementarity (as showed in Tovar and Iglesias, 2013) which may
create multicollinearity bias in our econometric exercise.
We are aware that changes in the relative prices of the inputs may
produce an input substitution (i.e. capital for labour), which also affects labour
productivity. As Berndt (1990) points out, firms may substitute away from
labour and towards capital (and energy) as a consequence of an increase in

7

The selection of variables affecting carbon intensity was based on the previous index decomposition analysis and the
survey of the economic literature. We analyzed a full cross-correlation matrix of each potential independent variable
to prevent multicollinearity. None of the covariates included simultaneously in any of our equations exhibit a highly
significant correlation.
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the price of labour, ceteris paribus. In this case, growth in labour productivity
(GDP/L) may be simultaneous to a rise in carbon intensity (CO2/GDP).
Therefore, impacts from primary factor substitution on carbon intensity
measured throughout productivity go in the opposite direction to those from
technological change, as discussed in our revision of the literature in section
2. To capture the substitution effect and to assure that labour productivity
measures mainly technological change, we also include the industrial energy
consumption per worker in all econometric specifications.
Similarly, energy supply and energy demand aspects will be captured
by the energy carbon factor, the industrial energy consumption per worker
and residential energy consumption per capita. The energy carbon factor will
take care of some national idiosyncrasies, such as the energy mix (conditioned
by the availability of natural resources and political commitments; ranging
from 1.91 to 11.80 tons per TOE). Industrial energy consumption per worker
and residential energy consumption per capita are closely related to national
energy efficiency (ranging from 0.16 to 3.13 TOE per worker and 0.07 to 0.42
TOE per capita, respectively). The last variable also accounts for possible
impacts of income growth on residents’ standard of living (e.g. the purchase
of new appliances, vehicles, etc.) and socio-economic elements.
The econometric exercise may provide some additional insights on
determinants of national carbon intensity trends by a further breakdown of
energy supply aspects by introducing some additional variables to our study.
The energy carbon factor might be influenced by the industrialization rate, the
urbanization rate, the international oil price and the electricity carbon factor.
As usual in the empirical literature, the industrialization rate (the weight of
manufacturing sectors in the GDP) may capture divergent structural changes
(ranging from 14% to 52% in our database). The underlying assumption is that
the energy carbon factor may react to economic transitions (from agricultural
to industrial economies and later on to services and knowledge-based
economies), which is one of the main assumptions for the EKC hypothesis.
Similarly, urban areas typically show a higher degree of energy consumption
and carbon factors (more fossil fuels in substitution for renewables such
as wood). Socioeconomic changes leading to increasing urbanization
rates could lead to an increase of energy consumption and ceteris paribus
increasing carbon intensity. Finally, the energy carbon factor may be lower in
countries with relatively higher fossil fuel prices. Accordingly, we include in
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our econometric exercise the Dubai spot price for oil because this is the main
international index for the East Asian countries (coal represents also a relevant
primary energy, in particular for China, but prices for coal and oil exhibit a
strong correlation, and therefore coal was omitted from our analysis).
As a result, we include in some specifications just the energy carbon
factor or alternatively the four variables described in the previous paragraph.
Supplementary analysis also included squared terms for key variables
(productivity and energy consumption) in order to account for second-order
relationships.
We used the Hausman test to check whether fixed or random effects
would be a better estimator for the econometric specification. Based on our
results, the fixed effects model was revealed to be the statistically stronger
model for our analysis. The fixed effects approach would allow us to account
for national idiosyncratic characteristics such as economic and political
regime or climate and geographic conditions that are invariable in our period
of analysis. However, country fixed effects may be insufficient to separate the
impact of independent variables on carbon intensity from impacts triggered
by unobserved elements. The lack of proper identifying assumptions may
yield biased and non-robust estimations.
Carbon intensity and income are both time related through different
unobserved “channels”, such as tendencies of technological developments
and environmental policies. In order to achieve a proper identification, we
need to impose adequate identifying assumptions. On the one hand, some
time-related factors may affect all countries homogeneously, such as global
economic shocks and policy developments (e.g. international agreements
on GATT, ozone, etc.) so they are accounted for by year dummies. On
the other hand, unobservable time-related factors may affect to different
countries heterogeneously. That may be captured by individual time-trends
(country-specific tendencies modelled as a time trend variable in our model)
accounting for elements like technological trends, economic structure, energy
and environmental policy, etc. 8Finally, the inclusion of energy prices in those
specifications without energy carbon factors will allow us to disentangle

8

Remember that our model specification includes industrial energy consumption per worker and per capita energy
consumption by household. Therefore, these variables should be able to capture some of these unobserved trends.
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the impact of energy and economic performance on carbon intensity from
other unobserved time-related effects. Energy prices may convey some
unobserved time-related effects on carbon intensity that impact all countries
homogeneously (e.g. international energy market developments).
The models were also subjected to the Augmented Dickey Fuller test
(Dickey Fuller, 1979; Stock and Watson, 2003), the modified Wald test for groupwise heteroscedasticity and the Wooldridge test for serial correlation (Breusch
and Pagan, 1979). Since the tests detect the presence of heteroscedasticity and
serial correlation, we employed a two-stages fixed effects model with robust
standard errors to serial correlation and heteroscedasticity.

5. Results and policy implications.
Table 4 shows the results for different specifications explaining carbon
intensity. The first column resembles the typical index decomposition
analysis usually found in the literature: the carbonization rate of the energy
mix plus other variables (i.e. following the breakdown of energy intensity
showed in section 4). In particular, the first specification includes the main
elements identified in the previous IDA analysis: energy demand and supply
aspects plus some further breakdown of productive components. Figure A1
in the annex illustrates fitted versus observed carbon intensity values for the
first column, in order to check the goodness of fit of our model to observed
data. Table 4 shows that productive components are important to explain
the evolution of the carbon intensity rate. In particular, the coefficient of
labour productivity appears to be negative and significant. Accordingly, an
increase in labour productivity tends to reduce the carbon intensity rate. The
employment rate turns out to be not significant for most of the equations.
Finally, industrial energy consumption per worker has a significant positive
impact on carbon intensity. Some other variables taking into account energy
supply and socioeconomic changes provide mixed outcomes: residential
energy consumption per capita does not provide valuable information,
whereas the energy carbon factor appears to have a positive and significant
coefficient. The latter reveals itself as the most influential element in the
evolution of national carbon intensities (in terms of elasticities, as represented
by the econometric coefficients). This conclusion seems to be in contradiction
with previous evidence in this research, and therefore it should be
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interpreted with caution. To solve this apparent contradiction, we must take
into account that Table 4 delivers the elasticity of carbon intensity to changes
on the explicative variables (i.e. the relative changes), while Table 3 reports
the absolute changes of the carbon intensity due to each of the explicative
variables. We will come back to these differences later in the next subsection
of the paper.
The second column in Table 4 is intended to explore the relevance of
Table 4: Econometric results for Carbon intensity

Productivity
Employment rate

(-1)

(-2)

(-3)

(-4)

-0.892***

-1.020**

-1.451***

-1.987***

-0.096

-0.540*

-0.106

-0.213

Industrial energy consumption per worker

0.485***

0.294

0.539***

0.241**

Residential energy consumption per capital

0.059

0.008

0.135

0.658

Energy carbon factor

1.186***

1.352***

Spot price of Dubai

-0.065

-0.114***

Urbanization rate

0.894

0.326

Electricity carbon factor

0.263*

0.347**

Industrialization rate

-0.077

Productivity (squared)

0.081
0.100*

0.196**

Ind. energy cons. per worker (squared)

0.095***

-0.013

Resid. energy cons. per capita (squared)

0.039

0.215

Constant

0.733

-0.695

0.375

0.756

Observation

176

176

176

176

Adjusted R2 (within model)

0.93

0.86

0.96

0.88

a Year dummies significance

0.8

2.04

12.55***

4.60***

b Country trends significance

14119.18***

90.13***

118.15***

414.38***

Legend: *p<1; **p<05; ***p<01. Note: all variables expressed in logarithms. Year dummies and country trends included. a F test statistics with
corresponding p-value for the joint significance of the country-trends. b F test statistics with corresponding p-value for the joint significance

some other variables in substitution for the energy carbon factor: the oil spot
price of Dubai is introduced to capture any impact from developments in
international energy markets, the urbanization rate, the electricity carbon
factor and the industrialization rate. There is no significant loss in the
goodness of fit of our model (adjusted R2) although the new variables appear
to provide poor information (their coefficients don’t appear to be significant),
with the exception of the electricity carbon factor. Surprisingly, the industrial
energy consumption per worker is not significant in this specification,
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whereas the opposite is true for the employment rate. The loss of explicative
value attached to the industrial energy consumption per worker suggests
that the results from this second specification can be dismissed.
The third and fourth columns in Table 4 re-estimate the first two
columns by introducing the square values for the key variables present in both
models in order to explore non-linearity in our econometric specifications.
This circumstance is confirmed for labour productivity, which shows a
marginal decreasing impact on carbon intensity: the negative impact of
labour productivity on carbon intensity is higher for the lowest productivity
levels. The third and fourth columns in Table 4 also confirm that the energy
carbon factor (or the electricity carbon factor instead) has a positive impact
on national carbon intensities. Finally, the last column reveals that changes in
international energy markets may provide valuable information in the sense
that any increase in the oil spot price of Dubai (used as a proxy of energy
costs) produces a reduction in carbon intensity as expected.
5.1. Reviewing LMDI analysis and econometric results
The goal of this section is to solve the apparent contradiction between the
decomposition and the econometric analysis and to provide some further
discussion on results. For this reason, in this subsection, we review the
robustness of index decomposition analysis from Table 3 by transforming the
elasticities of Table 4 in absolute differences for the period 1990–2011. To do
so, we depart from the first specification (column 1) in Table 4 because it is
closer to the last specification in Table 3 (IDA 3).
If we are interested in changes in carbon intensity due to productivity
fluctuations (e.g. keeping the rest of the variables constant), we could use
equation 10 to calculate the difference between the carbon intensities of 2011
and 1990 as follows:
Where β is the parameter for labour productivity in Table 4. Additional
(11)
rearranging of elements in equation 11 will allow us to get the perceptual
change in carbon intensity due to the percentage change in productivity:
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(12)
We need to perform some further calculus to replicate the absolute
changes produced in this period due to productivity. To do so, we need to
predict the value of carbon intensity in 2011 ceteris paribus, if just changes in
productivity were produced. Thus, we should multiply both sides of equation
12 by the carbon intensity in 1990 as follows:
(13)

Finally, we could get the absolute difference in carbon intensity due to
productivity (ceteris paribus) by calculating the difference between the results
in equation 13 and the carbon intensity values in 1990 as shown in table 5. We
followed the same procedure to calculate the absolute contribution of the
remaining variables.
Table 5: Absolute changes in carbon intensity (1990-2011)
CO2/GDP

CO2/E

E/L1

E/P2

L/GDP

P/L

others

China

-1.13

0,61

1,18

0,01

-1,51

-0,01

-1,42

Indonesia

0.06

0,22

0,14

0,00

-0,16

0,00

-0,14

Korea

-0.06

0,09

0,18

0,01

-0,24

-0,01

-0,10

Malaysia

0.08

0,14

0,07

0,01

-0,16

0,00

0,02

Philippines

-0.02

0,19

-0,02

-0,01

-0,05

0,00

-0,13

Singapore

-0.15

-0,23

0,54

0,01

-0,15

-0,01

-0,31

Thailand

0.09

0,10

0,18

0,00

-0,15

0,00

-0,05

Taiwan

-0.1

0,21

0,15

0,02

-0,34

-0,01

-0,13

Source: own calculations.
Notes: 1 Industrial energy consumption per worker; 2 Residential energy consumption per capita.

The results in table 5 are consistent with those in table 3. There is a
complete agreement on the signs and the ranking of variables (variables
showing the greatest and lowest magnitudes). However, as illustrated
in Figure 1, the relative differences of LMDI index estimates in Table 3 to
econometric estimates in Table 5 are quite substantial in most cases (a value
of 1 reveals the same magnitude from both methodologies). The unweighted
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average deviation from LMDI index to econometric results is equal to 45%
for labour productivity and 28% for the energy carbon factor. There may be
several reasons for explaining these differences: (i) the LMDI index performs
an exact decomposition (without residuals), whereas the residuals are
present in the econometric model, (ii) the LMDI assigns to the main variables
effects that the econometric model allocates to some others (e.g. country or
time fixed effects, country trends, any other unobservable elements assigned
to the residuals), (iii) the econometric model includes industrial energy
consumption per worker and the residential energy consumption per capita
instead of energy per capita.
1300%
1200%
1100%
1000%
900%
800%
700%
600%
500%
400%
300%
200%
100%
0%

350%
300%
250%
200%
150%
100%
50%
0%
-50%

CO2/E

E/P

L/GDP

P/L

Total

-100%
China

Indonesia

Korea

Malaysia

Philippines

Singapore

Thailand

Taiwan

Note: Diﬀerences represented as ratios between Table 3 to Table 5 values. Ratios for total diﬀerence was calculated with absolute values

Figure 1: Differences between Table 3 and 5 impacts on carbon intensity changes (1990-2011)

The results from table 4 and 5 may provide some additional valuable
information. On the one hand, the contribution of changes in employment
rates are not significant which is consistent with the hypothesis of extensive
growth having an ambiguous effect on carbon intensity as explained in
section 2 of this paper. On the second hand, industrial energy consumption
per worker exhibits a very significant contribution to increase carbon
intensity but not enough to counter balance the major negative impact of
productivity gains on carbon intensity. All these evidences are coherent with
a strong capital accumulation which impacts positively in industrial energy
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consumption per worker and enables an increase in labour productivity
throughout endogenous technical change according to Irmen (2005). This
will be also consistent with a capital-intensive biased technological change
(Travaglini, 2012). The consequence is a severe reduction in carbon intensity
that is simultaneous to escalations in emissions and industrial energy
consumption per worker. A report from the China Council for International
Cooperation on Environment and Development (CCICED, 2014) reinforce
this view. The main insights from that report with regard to the Chinese
economic growth in last decades may be summarize in the following points:
(i) “imbalance in the investment-consumption structure”, (ii) tendency
to “over-invest in physical industrial capacity”, and as a result of that (iii)
“excessive and wasteful energy consumption and air pollution”.
Therefore, we may be witnessing a strong capital accumulation process
delivering a more capital-intensive economy. Claims of over-investment in
physical industrial capacity (CCICED, 2014) may enable an increase of labour
productivity without any endogenous technical change. In that case, the effect
of labour productivity on carbon intensity will be ambiguous because that sort
of extensive growth (resulting in a change of the capital-labour relationship)
affects both GDP and carbon emission. In order to assure that labour
productivity would measure technological change, the model has included
energy consumption per worker as an explicative variable. That approach is
based on the assumption that capital and energy are complementary goods
(Tovar and Iglesias, 2013). We are aware that the inclusion of the energy
consumption per worker may not purge completely the influence of capital
intensification on the coefficient for labour productivity (intended to capture
the effect of technological change on carbon intensity). If that is the case, we
should anticipate a lower coefficient on labour productivity than the pure
technological effect (i.e. affecting growth but not carbon emissions). The
reader should keep in mind that technological change in this paper refers
to any shock on productivity (e.g. rise in intangible assets as knowledge,
organizational changes, etc.) and some of them are not related to energy
efficiency from an engineering point of view. Fortunately, this caveat does not
change the conclusions and the main message of the paper. Future research
should address this issue in order to disentangle labour, capital and energy
interrelations. To properly address this issue requires developing a growth
model, which is out of the scope of this piece of research.

557

Energy, Environment, and International Perspective of Sustainable Growth

5.2. Simulation of “what if” scenarios for the main drivers of
carbon intensity
Our results will allow us to get more insights into conclusions from the
empirical literature. For instance Wang, Chen and Zou (2005) found that
China “has made a significant contribution to reducing global CO2 emissions,
especially since 1980” by comparing the total “theoretical decrease” of CO2
emissions (according to the evolution of GDP and population) with the
“total decrease”. They realized that 95% of the Chinese contribution to curb
global CO2 emissions might be attributed to the energy intensity effect. In
other words, without “efforts” to improve energy intensity, “CO2 emissions
for China in 2000 would have been […] more than 50% higher than its
actual emissions”. Nevertheless, what should we understand as efforts for
improving energy intensity?
This section carries out a “what-if” analysis under some given
hypotheses, called scenarios, in order to provide a clear-cut answer to the
previous question. The goal of this methodology is to measure how changes
in a set of independent variables (the main drivers of carbon intensity: labour
productivity, industrial energy consumption per worker and energy carbon
factor) impact the dependent variable (carbon intensity). Each scenario
simulates carbon intensity by keeping constant one independent variable
(each at a time) at 1990 values during the whole period. In the realm of
simplicity, without loss of generality, we use the econometric model according
to the first column in Table 4. Figure 2 shows the “what-if” analysis for two
selected countries (China and Singapore)9.

9

The annex includes Figure A2, illustrating “what-if” analyses for all countries.
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Figure 2: Observed, fitted values and simulations of the Carbon intensity for a selection of countries

These simulation exercise shows that the carbon intensity would be
substantially higher for all countries during 1990-2011 (with the exception
of the Philippines until approximately 2000) for the scenario with constant
productivity. The opposite conclusion would result for scenarios with constant
industrial energy consumption per worker and energy carbon factors. In
other words, trends on labour productivity contributed to reducing carbon
intensity, whereas the other two variables counterbalanced those trends.
There is a main difference for the particular case of Singapore, however.
China and Singapore exhibit the highest reductions in carbon intensity and
simultaneously the highest increases in industrial energy consumption per
worker. However, Singapore is the only country in our sample that shows an
improvement in the energy carbon factor.
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In the particular case of China, carbon intensity in 2011 will be more
than twice (it will increase 110.23%) if labour productivity remains constant
at 1990 values during the whole period, instead of exhibiting a 60.73%
reduction. This evolution in carbon intensity will be the consequence of a
158% increase in per capita total primary energy consumption and a 9% rise
in the energy carbon factor (CO2/toe) without the counterbalancing impact of
labour productivity improvements.
5.3. Policy implications
There are socio-economic reasons to support intensity targets: uncertainty
governance, right incentives for enhanced efficiency, compatibility with
economic development, etc. Nevertheless, there are also some drawbacks,
as illustrated in this piece of research. Intensity targets may be questioned
because their stringency depends on the national economic growth rate.
Accordingly, intensity targets may become “meaningless” for those GDP
growth rates that exceed previous expectations because they might be
achieved “with a little additional effort on emission reduction” (Vazhayil
and Balasubramanian, 2010). Hence, some authors have raised doubts about
some national intensity target announcements because it could represent just
committing to business as usual10.
What is the message from this piece of research to Chinese emissions
and climate talks? The whole set of information collected in this piece of
research could assist us to provide a tentative answer about Chinese “efforts”
to decrease CO2 emissions. The main trend of Chinese economy is a huge
increase of industrial energy consumption derived from the strong capital
accumulation coupled with a huge increase of labour productivity. Based on
our results, the later is strong enough to counterbalance the impact from the
former on carbon intensity. As a consequence, a huge increase in emissions
may be compatible with a huge reduction in carbon intensity.
Past trends on carbon intensity and emission may be witnessed in
the near future as long as economic growth is based on a strong capital
formation and saving rates (i.e. 47.7% of GDP in 2012; two- and-half times

10 Lu et al. (2013) provide an excellent survey and discussion on this issue for the particular case of China.
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of the world average; CCICED, 2014). However, the rapid growth of heavy
industries has resulted in overcapacity in some industrial sectors that
may undermine the competitiveness of China’s heavy industries and may
generate disputes in international markets (e.g. antidumping claims). The
Chinese government seems to be concerned with a more balanced economic
growth thus counterbalancing the decline of household consumption share
on GDP experienced in the last decades. If successful, the Chinese economy
may reduce the contribution of energy per worker to carbon intensity thus
switching to a new regime with some abatement on industrial energy
consumption per worker and emissions.
Accordingly, the main policy implication from this paper is that national
targets grounded on carbon intensity may be misleading for climate action.
Developing countries experiencing great productivity gains in the future
based on strong capital investments may reap significant improvements in
carbon intensity without significant achievements in terms of energy and
carbon efficiency (and energy savings).
Despite this evidence, Stern and Jotzo (2010) assert that intensity targets
“have valuable properties in managing economic uncertainty and focus the
target formulation on structural and technological change, rather than GDP
growth, which itself is not a policy variable” despite the fact that intensity
targets “can be used to obfuscate the fact that a targeted reduction in intensity
can mean a continued increase in absolute levels”. Following this line of
reasoning, it will be convenient to use a mix of indicators, such as labour
productivity in combination with energy per worker, to prevent misguided
assessment. The search for a proper mix of indicators for climate talks is out
of the scope of this research and should be addressed in future works.

6. CONCLUSIONS
There is a growing political interest in carbon intensity targets, as they
are the basis for policies and pledges from relevant developing countries,
particularly China, and policy designs in developed countries. There is no
doubt that the accomplishment of emissions intensity targets is contingent to
the relationship between emissions and output growth as well as the success
of national mitigation actions (Lu, 2013). That relationship may be subject
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to micro- and macroeconomic structural conditions as well as idiosyncratic
national circumstances.
Accordingly, the paper conducted a comprehensive econometric study
to gain a deeper understanding of the main drivers of carbon intensity. We
focus our attention in the Asian Dragons because they have experienced a
strong reduction in carbon intensity and simultaneously big rises in industrial
energy consumption per worker. Moreover, these countries are identified
by the IEA as a major agent of changes in the global energy system during
last decades and they are leading the significant rebalancing of political and
economic global power.
The paper contributes to enlarge the empirical evidence as most of it
takes the form of index decomposition studies. A novelty of the econometric
approach in this paper is to examine the comparative contribution of intensive
and extensive channels for GDP growth to carbon intensity abatements. For
accomplishing that goal, GDP per capita was broken down into growth
in labour productivity and changes in the extent of labour utilisation as
suggested by OECD (2003). We conclude that labour productivity is the
main factor responsible for major carbon intensity reductions in countries
like China. Whereas household energy per capita and industrial energy per
worker contributed in the opposite direction. These results are coherent with a
report from the China Council for International Cooperation on Environment
and Development that points out to an economic development followed by
the Chinese economy based in a strong capital accumulation leading to a
“excessive and wasteful energy consumption and air pollution” (CCICED,
2014). This represents the main value added of this paper because energy
efficiency improvements are usually highlighted as the major factor in the
empirical literature. Therefore, the intensive nature of economic growth in
Asian Dragons distorts the value of carbon intensity as a proper indicator for
climate change contributions by countries.
In our model, labour productivity, intended to capture technological
change, may be affected by changes in the relationship of labour with capital/
energy due to inputs substitution or capital bias extensive growth. If that is
the case our results may underestimate the effect of technological change on
carbon intensity, notwithstanding our results keep holding. Our empirical
exercise includes energy consumption per worker as an explicative variable in
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order to ameliorate any possible bias, based on the assumption that capital and
energy are complementary goods (Tovar and Iglesias, 2013). To disentangle
the capital, labour and energy interrelations is out of the scope of this piece of
research and it should be addressed in future research using a growth model.
We also found important deviations from LMDI index analysis with
respect to econometric results (an additional contribution of this paper) that
for the case of labour productivity amount to a 45% bias. The paper shows
that the carbon intensity would increase for all countries during 1990–2011
ceteris paribus a constant productivity for the whole period: by as much as
twice the value in 2011 for the most populated countries (e.g. China, Thailand,
Indonesia and Malaysia). The reason is that almost all of these countries
raised their energy carbon factors and the industrial energy consumption per
worker during this period.
The major policy message from this piece of research is that national
targets grounded on carbon intensity may be misleading for climate action.
A carbon intensity target designed under erroneous national businessas-usual scenarios for CO2 and GDP may provide massive amounts of
hot air (Marschinski and Edenhofer, 2010). Countries experiencing great
productivity gains may reap significant improvements on carbon intensity
without significant achievements in terms of energy and carbon efficiency.
Therefore, carbon intensity targets should be combined with other indicators,
taking into account national circumstances (e.g. labour productivity trends
and energy per worker among other variables) in order to derive relevant
policy conclusions. Consequently, politicians and researchers should examine
national emission intensity targets already in place or foreseeable in the near
future, in both developing and developed countries, if they are to be the
basis for real climate action (significant reductions on global greenhouse gas
emissions). Of course, there are equity considerations that may be raised by
developing countries (including China) calling for their lower contributions
to climate action, but this issue is out of the scope of this piece of research.
Future research should address the validity of these findings and policy
implications for developed countries. Any possible validation for other
regions like EU is especially appealing as long as de European Commission is
considering to launch new national targets on a carbon and energy intensity
basis in the future (European Commission, 2014).
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APPENDIX
Definition of variables:
Carbon intensity: CO2 emissions from fuel combustion relative to GDP US$ at
2005 constant purchasing power parity (MtCO2/M$05ppa).
Energy carbon factor: CO2 emissions from fuel combustion relative to total
energy final consumption minus non-energy uses (MtCO2/Mtoe).
Electricity carbon factor: CO2 emissions from the production of electricity
(gCO2/kWh).
Energy intensity: Total final energy consumption minus non-energy uses
relative to GDP US$ at 2005 constant purchasing power parity (Mtoe/
M$05ppa).
Per capita energy: Total final energy consumption minus non-energy uses
relative to Population (Mtoe/thousands).
Industrial energy consumption per worker: Final energy consumption of the
industrial sector relative to workers (Mtoe/millions).
Residential energy consumption per capita: Final energy consumption of the
residential sector relative to population (Mtoe/millions).
Per capita GDP: GDP US$ at 2005 constant purchasing power parity relative to
Population (M$05ppa/thousands)
Productivity: GDP US$ at 2005 constant purchasing power parity relative to
the number of persons engaged in economic activities (M$05ppa/millions)
Employment rate: Number of persons engaged in economic activities relative
to Population.
Industrialization rate: the weight of the manufacturing sector on GDP.
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ABSTRACT
The energy crisis is a situation there is a deficiency in the supply of energy mineral
resources (coal, gas and oil). This situation can lead into VUCA (volatility, uncertainty,
complexity and ambiguity) condition. Issues that triggered the lackness of energy
mineral resources are GDP and population. Indirectly, it can be said that the high
rate of GDP or population will lead to an energy mineral crisis if it is not followed
by the provision of sufficient energy. Meanwhile, statements such as “provision of
sufficient energy” is one of the human minds that is ambiguous. Algorithm FIS
(Fuzzy Inference System) Mamdani able to answer that problem. This model not
only able to evaluate the condition and produces an output that is intuitive, but also
can be accepted by the human mindset. Based on those reason, in this research had
been built a system that able to classify prediction result of energy mineral resouces.
Using parameter in FIS obtained accuracy prediction for GDP around 85.60%.
Whereas, range of accuracy prediction about population approach into 80.30%. And
accuracy prediction hybrid of them almost at 80,30%. The conclusion from the result
of this research that economic indicator such GDP and population made an impact
into energy mineral crisis. It can be found when the availability of energy mineral
resources did not meet the necessity of it.
Keywords: Fuzzy Inference System, Classification, Prediction of Energy Mineral
Resources.
JEL Classification: C45, C53, Q47 and P48.
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1. INTRODUCTION
Issue about energy mineral crisis emerge tremendously in this century. It
caused by the increase of energy inversely with the amount of energy mineral
production that had decrease. Energy crisis mineral is a circumstance where
the inability to provide the necessity of its (Arifin, 2006). Reason that make
demand increase of energy mineral are GDP and population (Lailah, 2012).
In other word, it can be said that high value of GDP or population would
make an impact into crisis condition. Crisis of energy mineral could be a
warning reminder to Indonesia as a development country. Preventing the
crisis happened should be built a system that suitable to clasify the prediction
result of energy crisis based on a number of energy production and a
parameter of economic indicator, such GDP and population.
Whereas, statement that ambigou and high uncertainty such as “high
value of GDP” or “provide sufficient energy” is an example that almost find
at crisis cases. These words need an algorithm to tackle with it. One of the
right method to tackle this problem is Fuzzy Inference System (FIS). FIS is
a method that base on knowledge and created by reasoning. It means the
knowledge is gotten from the expert in this field. Beside that, FIS also known
have the excellence point in classifying (Kusuma, 2003). FIS model that
had been used in this research is Mamdani. This model able to evaluate the
dynamic condition and give intuitive result that could be accepted in human
mindset (Suyanto, 2007).
The mineral energy that would be implemented in this cases are coal,
oil and gas. FIS with mamdani model would classify energy crisis based on
data prediction result of energy mineral production refer to parameter GDP
and population. Output of this system is data classification which categorize
into two situation that is save or crisis.

2. THEORY
2.1. Connectivity of Availability between Mineral Energy and
Economic Indicators
Indonesia is a country that has a variety of abundant natural wealth, especially
energy that come from the earth. The source of energy is classified into the
natural resources that can not be updated. Therefore, using the energy
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continuously will be exhausted and can lead to the occurrence of mineral
energy crisis that is petroleum, natural gas, and coal.
Petroleum is the primary source of primary energy in Indonesia as
well as in the world. Indonesia’s current level of dependence on petroleum
energy is very high. It is estimated that oil demand in 2013 will increase by
2 times from 2011 and oil production during that period declines by 60%.
Based on observation from BPPT (2013), Fulfilling domestic oil demand, the
government must import oil, which is predicted to increase by 4-fold over the
same period. Moreover, natural gas or commonly referred to as natural gas is
one type of fossil fuel that has an important role for developing countries such
as Indonesia. The reason, natural gas is mostly used as fuel in the industrial
sector and power plants. It is predicted that the level of energy consumption
for gas in Indonesia will increase by an average of 2% in 2011 to 2030 or
increase by 1.78 times in 2030. Meanwhile, coal is one of the most fossil fuels
in Indonesia. In the next 20 years, demand will increase 4-fold at an average
rate of 8.3% per year. However, whether this can be offset by the level of coal
production that will increase also with a growth rate of about 4.27% per year.
As described in the previous chapter, the energy crisis of minerals is
a condition in which the occurrence of shortages (increase in prices) in the
supply of mineral energy resources (Arifin, 2006). There are many things
that can affect the growing need for the availability of mineral energy, such
as economic growth or GDP, population growth, and government policies
(BPPT, 2013).
GDP is one factor that can be used as a reference in describing a
country’s economy. According to BPPT in the handbook entitled “Indonesia
energy outlook 2013”, the average GDP growth rate will reach 7.1% per year.
This condition will be very influential in the pattern of human life. Society
will be more consumptive and selective in using money for the fulfillment of
daily needs. The impact of this pattern of human life will lead to an increase
in energy demand in line with the increase in the value of national GDP. As
predicted by BPPT earlier that the increase in energy demand will increase by
4.7% or in 2030 to 2.4 times the level of demand in 2011. It can be concluded
that GDP is an important factor that affects the increase in the amount of
energy demand other than population.
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The main factors affecting the increasing demand for energy other than
economic growth or GDP are population. Indonesia basically has advantages
in demography. If this fact is fostered, processed and utilized properly, it will
have a positive impact on the country. However, the explosion of a country’s
population also has a negative impact on the level of need or demand regarding
the use of mineral energy. Basically, every human being born in this world
needs energy to live. For example, humans need food that is cooked first,
lighting at night, warming the room when winter, transportation to travel. It
certainly will not be realized without the contribution of energy in it. Seeing
this with the predicted population of Indonesia will continue to increase with
a growth rate of about 0.7% and will reach 287.9 million Population in 2035
(Chrisnawan, 2013).
First of all, based on the observation about this problem from several
references i.e paper, journal or information from internet, paper with the title
“Model Peramalan Konsumsi Energi Final dengan Menggunakan Metode
Regresi Fuzzy untuk Dataset Small”, said that GDP give an impact more
bigger to energy consumption than amount of citizen. Second, research that
had been doing by Agency Center for Technology Development (BPPT) in
“Outlook Energi Indonesia 2013” claim that energy final consumption keep
increase in line with economic growth and goverment policy. The empiris
data said that the number of oil production at 2011-2030 periode had been
foreseen will decrease more than 60% with average growth rate almost -6%.
In the same periode, coal production in Indonesia estimate will increase
steadily with average growth rate 4.27% per year. Whereas, gas would suffer
the decreased number production until 65%. Based on those information,
it has been proved that there is connection between availability of energy
mineral resources and economic indicator value. In other perspective, it can
be said that when predicting the availability of mineral energy is reasonably
refers to the value of GDP or population in Indonesia.
2.2. Fuzzy System
Such statement like “very big” or “rather small” is an example of ambigous
statement. That thing is a human mindset in facing the problem. Tis condition
realy differ into the computer work that only divide a thing into booelan mode
i.e correct or incorrect. Fuzzy system is system that is able to compromise
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with uncertainty, obscurity and the parsial proofnest based on the fuzzy rule
that had been made (Suyanto, 2007). There are several inference model that
would be implemented in fuzzy system, like Mamdani method.
Mamdani method is a inference model that had been popularized by
Ebrahim Mamdani at 1975. Hari Purnomo and Sri Kusuma Dewi in their
book (pages. 39-49) “Aplikasi Logika Fuzzy untuk Pendukung Keputusan”
said to get an output in Mamdani method need 4 stages. First stage is format
the fuzzy set. In mamdani method, input and output variable divided into
one or more fuzzy set. Each of the member of fuzzy set had been made
determined the degree membership with membership function. Second stage
is application of implication function named Min method. Third stage is rule
inference with the function max method could be written as below.
μsf[Xi] = max (μsf [Xi], μkf [Xi])
with:
μsf[Xi] = value of solution membership function fuzzy until rule i-th
μkf [Xi] = value of consequent membership fuzzy until rule i-th
Fourth is affirmation. Input from defuzzyfication process is a fuzzy set
that had been gotten from the composition of fuzzy rule. Whereas, the output
result is a number in a domain fuzzy set.
In the brief exposure above, it had been known that a part of rule fuzzy
in Mamdani did not have a rule additional, but only with min-max method
in IF-THEN function applicable. Because of that, this model could easily
represented a human or expert knowledge during the process. Beside that,
input and output from mamdani model is a fuzzy set that able to evaluate the
condition dinamically. It will result an intuitive output that will be accepted
in human logic (Suyanto, 2007). In other perspective, energy crisis is a case
that have an uncertainty and ambiguity highly. So that, Mamdani model is
suitable in implemented to handle classification energy crisis model.
In making fuzzy system there is variable linguistik. These variable
represented a membership function with interval value linguistik. The
membership function that usually been used the same as trapesium form
could be seen below.
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μ(x)

0, x < a, x > d
(x - a) / (b - a), a < x < b
Trapesium (x,a,b,c,d) =
1, b < x < c
- (x - d) / (d - c), c < x < d

1

x
0

a

b

c

d

Source: Suyanto, 2007

Figure 1 Trapesium Form and Function

Based on the name, the grafic of trapesium function look like as
trapesium. It is one of function that have x as the degree of membership when
confirm with limit b ≤ x ≤ c.
During the implementation, this system use operator fuzzy as below.
Union(Or)

:	µAUB(x) = Max(µA(x),µB(x))

Intersection(And)

: 	µA∩B(x) = Min(µA(x),µB(x))

Complement(Not)

: 	µAc(x) = 1 - µA(x)

			
Where.
- µA and µB is membership function
- A and B is fuzzy set
- X is universe of conversation
Rule base of structure fuzzy IF-THEN rule that obtained from an expert.
Literally, it could be written as IF x is A THEN y is B with x and y is scalar,
A and B is fuzzy set[5]. Proportion after IF is anteseden, whereas proportion
after THEN is consequent.
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A system fuzzy consist of three process basic i.e fuzzyfication, inference,
dan deffuzification. Below is a structure fuzzy system.
μ

Crisp input
Fuzziﬁcation
Fuzzy input

Fuzzy rules

Inference
Fuzzy output

Output μ

Defuzziﬁcation

Crisp value
Source: Suyanto, 2007

Figure 2 Fuzzy Structure

Fuzzyfication process is a first process in a fuzzy system. This process
change the value of input crisp into input fuzzy that have a variable linguistik,
and it could be represented into a membership function (Suyanto, 2007).
μ[y]

1

SEDIKIT

BANYAK

0,4
0,4
0

100

300
Persediaan
(kemasan/hari)

600

Source: Alonso

Figure 3 Fuzzyfication Sample
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In the fogure above, there are two membership function i.e LITTLE and
LOT. In case, crisp input value 300, then sum of them have a variable linguistic
0.6 for membership function LITTLE and 0.3 for membership function LOT.
The second process is inference. It a data processing process based on
rule that had been determined before [2]. It will give an output from rule IFTHEN [2]. In mamdani method, the function that used to do this implication
is α cut atau commonly called as min function.

Operator and
High

Medium

Implication function Min
(α cut)

Normal

If Production Cost High and Request Medium then Production Goods Normal
Source: Alonso

Figure 4 Implication Example

Aggregation is the next process of implication, namely max. Usually, in
fuzzy system there are more than one rule of IF-THEN. During the process,
aggregation will combine all of the rule IF-THEN become a single fuzzy. So,
at the basic, mamdani model have other name i.e min-max model. In other
words, it can be said that min function use in implication, while max use in
aggregation. In case, there is n rule that had been made as below.
IF x1 is A1k and x2 is A2k THEN yk is B; k = 1, 2, ..., n.
In this rule A1k and A2k is fuzzy set that represent couple of anteseden-k,
and Bk is fuzzy set that state consequent-k. based on method mamdani
implication, the output n rule as below.
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The last process in fuzzy system is defuzzyfication. This process change
output fuzzy become crisp value (suyanto, 2007).

1

0
ﬁnal output
Source: suyanto, 2007

Figure 5 Center of Gravity Method

Many equation or method that had been used in this process, one of
them is centroid method. This method calculate crisp value using the equation
below.

Where z is variabel output dan µz is membership function.

3. METHODOLOGY
This system consist of two phase i.e testing phase and prediction phase.
Methodology of design system can be seen in the block diagram below.
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Start
Data Energy
Production

Adjust FIS

Data Testing

FIS

Data GDP or
Population

Data
Classiﬁed
Calculate
Accuration

Best
Accuration?

No

Yes
End
Figure 6 Flowchart of Classifying Result Prediction Crisis

Data set refers to an energy research agency with website address
http://www.bp.com. Besides, Data historical and projection of GDP or
Population obtained from United State Department of Agriculture (USDA)
with website address http://www.ers.usda.gov/data-products/internationalmacroeconomic-data-set.aspx#U7mBHtIW3Z. The historical data that had
been used for the test is the data between the years 1969-2012. So that, data
set obtained 44 rows of data for each variable energy mineral. The unit of
data set for the amount of energy production in million tonnes, while the
data units used for GDP in billions of dollars.
During the process, FIS define a mount of membership function that
will be used in parameter input/ouput, rule, and defuzzification method.
Input parameter of the system is number of energy production, GDP and
population. Whereas, output parameter is a level crisis that divided into save
and crisis.
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4. Design Fuzzy Inference System (FIS)
FIS broadly divided into three stages of the process i.e fuzzyfication, inference,
and deffuzification. Yet in detail, the process of FIS on a system that is built
can be seen as follows.

Start
Crisp Input
Fuzziﬁer Unit
Fuzzy Input
Rule Base

Inference Unit
Fuzzy Output
Defuziﬁcation
Unit
Defuziﬁcation
Data
Classiﬁcation
Data

End
Figure 7 Flowchart of Fuzzy Inference System

In building fuzzy sistem, there are several step that need to be created,
like membership function for input or output parameter, rule that will be
used in inference process, and defuzification method. Staging of the process
would be explained below.
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This fuzzy system have an input such value of oil, gas, and coal
production in million ton. Then, there are two other input parameter that
become references in determining energy crisis level i.e GDP and population.
Meanwhile, output of the sistem is defuzzyfication value in scale 0 until 1.
Point 1 show the highest level energy crises, otherwise point 0 show the
lower level energy crisis.
Then, the membership function that will be used are model trapesium
and triangle. That model capable in remembering fluctuation of data
linear that had been used in this research. The decision of membership
function refer into consultation from the expert that is lecturer at mining
and petroleum Faculty at ITB. Moreover, membership function of GDP
obtained from consultation with Lecturer of Industry Engineering at
Telkom University. And, membership function of population obtained from
discussion with BPS (Central Bureau of Statistic) employee West Java. Range
each of membership function of energy mineral determined by approach to
distribution minimal, maximal and average value of them. Whereas, amount
of fuzzy set to population determined by population census data conducted
from goverment. The necessity amount of fuzzy sets, according to the three
experts, 4 fuzzy sets are balanced, have sufficient range and are ideal for one
parameter.
Meanwhile membership function for oil is as follow.
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Meanwhile membership function for gas is as follow.

Meanwhile membership function for coal is as follow.

Meanwhile membership function for crisis level is as follow.
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Determining rule have an important role during building this system.
That rule can be set after all of membership function that needed defined.
Rule of energy mineral (gas, oil and coal) have four membership function i.e
little (low), medium, lot (many), lots (excessively). Besides, GDP have four
membership function too i.e small, moderate, big, huge. Because of that,
combination sum of that two parameter as much as 4x4=16 rule. All of that
rule can be seen as the table below.
Table 1 Rule of Parameter GDP
No

Rule

1

IF Production is Little and GDP is Small THEN Level of Energy Crisis is Alert

2

IF Production is Little and GDP is Moderat THEN Level of Energy Crisis is Crisis

3

IF Production is Little and GDP is Big THEN Level of Energy Crisis is Crisis

4

IF Production is Little and GDP is Huge THEN Level of Energy Crisis is Crisis

5

IF Production is Medium and GDP is Small THEN Level of Energy Crisis is Save

6

IF Production is Medium and GDP is Moderat THEN Level of Energy Crisis is Alert

7

IF Production is Medium and GDP is Big THEN Level of Energy Crisis is Crisis

8

IF Production is Medium and GDP is Huge THEN Level of Energy Crisis is Crisis

9

IF Production is Lot and GDP is Small THEN Level of Energy Crisis is Save

10

IF Production is Lot and GDP is Moderat THEN Level of Energy Crisis is Save

11

IF Production is Lot and GDP is Big THEN Level of Energy Crisis is Alert

12

IF Production is Lot and GDP is Huge THEN Level of Energy Crisis is Crisis

13

IF Production is Lots and GDP is Small THEN Level of Energy Crisis is Save

14

IF Production is Lots and GDP is Moderat THEN Level of Energy Crisis is Save

15

IF Production is Lots and GDP is Big THEN Level of Energy Crisis is Save

16

IF Production is Lots and GDP is Huge THEN Level of Energy Crisis is Alert

Meanwhile membership function for GDP is as follow.
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Rule of energy mineral (gas, oil and coal) have four membership function
i.e little, medium, lot, lots. But, population have four membership function
too i.e low, rather low, rather high, high. Because of that, combination sum
of that two parameter as much as 4x4 = 16 rule. All of that rule can be seen as
the table below.
Tabel 2 Rule for Parameter Population
No

Rule

1

IF Production is Little and Population is Low THEN Level of Energy Crisis is Alert

2

IF Production is Little and Population is Rather Low THEN Level of Energy Crisis is Crisis

3

IF Production is Little and Population is Rather High THEN Level of Energy Crisis is Crisis

4

IF Production is Little and Population is High THEN Level of Energy Crisis is Crisis

5

IF Production is Medium and Population is Low THEN Level of Energy Crisis is Save

6

IF Production is Medium and Population is Rather Low THEN Level of Energy Crisis is Alert

7

IF Production is Medium and Population is Rather High THEN Level of Energy Crisis is Crisis

8

IF Production is Medium and Population is High THEN Level of Energy Crisis is Crisis

9

IF Production is Lot and Population is Low THEN Level of Energy Crisis is Save

10

IF Production is Lot and Population is Rather Low THEN Level of Energy Crisis is Save

11

IF Production is Lot and Population is Rather High THEN Level of Energy Crisis is Alert

12

IF Production is Lot and Population is High THEN Level of Energy Crisis is Crisis

13

IF Production is Lots and Population is Low THEN Level of Energy Crisis is Save

14

IF Production is Lots and Population is Rather Low THEN Level of Energy Crisis is Save

15

IF Production is Lots and Population is Rather High THEN Level of Energy Crisis is Save

16

IF Production is Lots and Population is High THEN Level of Energy Crisis is Alert

Meanwhile membership function for population is as follow.
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Hybrid parameters are combination or combination parameters of both
GDP and Population parameters, where they are used simultaneously in
classification in this system. Energy has 4 membership functions, Population
has 4 membership functions, and GDP has 4 membership functions. So the
rules are formed as much as 4 x 4 x 4 = 64 rules.
Tabel 3 Rule to Parameter Hybrid
No

Rule

1

IF Production is Little and GDP is Small and Population is Low THEN Level of Energy Crisisis Alert

2

IF Production is Little and GDP is Small and Population is Rather Low THEN Level of Energy Crisis is Crisis

3

IF Production is Little and GDP is Small and Population is Rather High THEN Level of Energy Crisis is Crisis

4

IF Production is Little and GDP is Small and Population is High THEN Level of Energy Crisis is Crisis

5

IF Production is Little and GDP is Moderat and Population is Low THEN Level of Energy Crisis is Crisis

6

IF Production is Little and GDP is Moderat and Population is Rather Low THEN Level of Energy Crisis is Crisis

7

IF Production is Little and GDP is Moderat and Population is Rather High THEN Level of Energy Crisis is Crisis

8

IF Production is Little and GDP is Moderat and Population is High THEN Level of Energy Crisis is Crisis

9

IF Production is Little and GDP is High and Population is Low THEN Level of Energy Crisis is Crisis

10

IF Production is Little and GDP is High and Population is Rather Low THEN Level of Energy Crisis is Crisis

11

IF Production is Little and GDP is High and Population is Rather High THEN Level of Energy Crisis is Crisis

12

IF Production is Little and GDP is High and Population is High THEN Level of Energy Crisis is Crisis

13

IF Production is Little and GDP is Huge and Population is Low THEN Level of Energy Crisis is Crisis

14

IF Production is Little and GDP is Huge and Population is Rather Low THEN Level of Energy Crisis is Crisis

15

IF Production is Little and GDP is Huge and Population is Rather High THEN Level of Energy Crisis is Crisis

16

IF Production is Little and GDP is Huge and Population is High THEN Level of Energy Crisis is Crisis

17

IF Production is Medium and GDP is Small and Population is Low THEN Level of Energy Crisis is Save

18

IF Production is Medium and GDP is Small and Population is Rather Low THEN Level of Energy Crisis is Save

19

IF Production is Medium and GDP is Small and Population is Rather High THEN Level of Energy Crisis is Alert

20

IF Production is Medium and GDP is Small and Population is High THEN Level of Energy Crisis is Crisis

21

IF Production is Medium and GDP is Moderat and Population is Low THEN Level of Energy Crisis is Save

22

IF Production is Medium and GDP is Moderat and Population is Rather Low THEN Level of Energy Crisis is Alert

23

IF Production is Medium and GDP is Moderat and Population is Rather High THEN Level of Energy Crisis is Crisis

24

IF Production is Medium and GDP is Moderat and Population is High THEN Level of Energy Crisis is Crisis

25

IF Production is Medium and GDP is High and Population is Low THEN Level of Energy Crisis is Alert

26

IF Production is Medium and GDP is High and Population is Rather Low THEN Level of Energy Crisis is Crisis

27

IF Production is Medium and GDP is High and Population is Rather Low THEN Level of Energy Crisis is Crisis

28

IF Production is Medium and GDP is High and Population is High THEN Level of Energy Crisis is Crisis

29

IF Production is Medium and GDP is Huge and Population is Low THEN Level of Energy Crisis is Crisis

30

IF Production is Medium and GDP is Huge and Population is Rather Low THEN Level of Energy Crisis is Crisis
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Tabel 3 Rule to Parameter Hybrid Continued
No

Rule

31

IF Production is Medium and GDP is Huge and Population is Rather High THEN Level of Energy Crisis is Crisis

32

IF Production is Medium and GDP is Huge and Population is High THEN Level of Energy Crisis is Crisis

33

IF Production is Lot and GDP is Small and Population is Low THEN Level of Energy Crisis is Save

34

IF Production is Lot and GDP is Small and Population is Rather Low THEN Level of Energy Crisis is Save

35

IF Production is Lot and GDP is Small and Population is Rather High THEN Level of Energy Crisis is Save

36

IF Production is Lot and GDP is Small and Population is High THEN Level of Energy Crisis is Save

37

IF Production is Lot and GDP is Moderat and Population is Low THEN Level of Energy Crisis is Save

38

IF Production is Lot and GDP is Moderat and Population is Rather Low THEN Level of Energy Crisis is Save

39

IF Production is Lot and GDP is Moderat and Population is Rather High THEN Level of Energy Crisis is Save

40

IF Production is Lot and GDP is Moderat and Population is High THEN Level of Energy Crisis is Alert

41

IF Production is Lot and GDP is High and Population is Low THEN Level of Energy Crisis is Save

42

IF Production is Lot and GDP is High and Population is Rather Low THEN Level of Energy Crisis is Save

43

IF Production is Lot and GDP is High and Population is Rather Low THEN Level of Energy Crisis is Alert

44

IF Production is Lot and GDP is High and Population is High THEN Level of Energy Crisis is Crisis

45

IF Production is Lot and GDP is Huge and Population is Low THEN Level of Energy Crisis is Save

46

IF Production is Lot and GDP is Huge and Population is Rather Low THEN Level of Energy Crisis is Alert

47

IF Production is Lot and GDP is Huge and Population is Rather High THEN Level of Energy Crisis is Crisis

48

IF Production is Lot and GDP is Huge and Population is High THEN Level of Energy Crisis is Crisis

49

IF Production is Lots and GDP is Small and Population is Low THEN Level of Energy Crisis is Save

50

IF Production is Lots and GDP is Small and Population is Rather Low THEN Level of Energy Crisis is Save

51

IF Production is Lots and GDP is Small and Population is Rather High THEN Level of Energy Crisis is Save

52

IF Production is Lots and GDP is Small and Population is High THEN Level of Energy Crisis is Save

53

IF Production is Lots and GDP is Moderat and Population is Low THEN Level of Energy Crisis is Save

54

IF Production is Lots and GDP is Moderat and Population is Rather Low THEN Level of Energy Crisis is Save

55

IF Production is Lots and GDP is Moderat and Population is Rather High THEN Level of Energy Crisis is Save

56

IF Production is Lots and GDP is Moderat and Population is High THEN Level of Energy Crisis is Save

57

IF Production is Lots and GDP is High and Population is Low THEN Level of Energy Crisis is Save

58

IF Production is Lots and GDP is High and Population is Rather Low THEN Level of Energy Crisis is Save

59

IF Production is Lots and GDP is High and Population is Rather Low THEN Level of Energy Crisis is Save

60

IF Production is Lots and GDP is High and Population is High THEN Level of Energy Crisis is Save

61

IF Production is Lots and GDP is Huge and Population is Low THEN Level of Energy Crisis is Save

62

IF Production is Lots and GDP is Huge and Population is Rather Low THEN Level of Energy Crisis is Save

63

IF Production is Lots and GDP is Huge and Population is Rather High THEN Level of Energy Crisis is Save

64

IF Production is Lots and GDP is Huge and Population is High THEN Level of Energy Crisis is Alert
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Defuzzification method that had been used is the method Centroid
(Composite Moment). Crisp value obtained from centre point of output
fuzzy that had been passed implication subprocess and aggregation in the
part of inference before. Values d* obtained by dividing the integral μ(x) as a
function of membership of the fuzzy output and x as the output value of the
D that is the area of fuzzy output. Below is the equation of method Centroid
[10].

The classification process carried out on the value of the output of the
system. It classified from the crisp result with threshold had been applied.
The function is used for the classification process is as follows.
Safe: output value from defuzification <= 0.5
Crisis: output value from defuzification > 0.5
Testing in this research to know about system performance based on
accuracy result in classifying energy crisis. There are three scenario that will
be tested in this system. Scenario testing propose to calculate accuracy system
of classification of prediction energy result to GDP, population and hybrid
both of them. The accuracy formula that is used to test the performance of the
system described as follows.

Where x is the number of correct classification done by the system to the
actual data and n is the number all of data during the test phase.
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5. RESULT AND ANALYSIS
5.1. Accuracy Measure Refer to GDP
In the first testing scenario, it can be seen below the result of testing prediction
accuration of energy crisis mineral refer to GDP.
Table 4 Result Testing of Classifying Prediction Crisis Oil Refer to GDP
Year

Crisp Output(0-1)

System Classification

Actual/Real
Classification

Correct/Incorrect

1969

0.474758

Save

Save

Correct

1970

0.350508

Save

Save

Correct

1971

0.310609

Save

Save

Correct

1972

0.134045

Save

Save

Correct

1973

0.156484

Save

Save

Correct

1974

0.162169

Save

Save

Correct

1975

0.151898

Save

Save

Correct

1976

0.145732

Save

Save

Correct

1977

0.13992

Save

Save

Correct

1978

0.142527

Save

Save

Correct

1979

0.144961

Save

Save

Correct

1980

0.16189

Save

Save

Correct

1981

0.154689

Save

Save

Correct

1982

0.260472

Save

Save

Correct

1983

0.33609

Save

Save

Correct

1984

0.356558

Save

Save

Correct

1985

0.392804

Save

Save

Correct

1986

0.416464

Save

Save

Correct

1987

0.412732

Save

Save

Correct

1988

0.443526

Save

Save

Correct

1989

0.38595

Save

Save

Correct

1990

0.332067

Save

Save

Correct

1991

0.136268

Save

Save

Correct

1992

0.271216

Save

Save

Correct

1993

0.267446

Save

Save

Correct

1994

0.274507

Save

Save

Correct

1995

0.347124

Save

Save

Correct

1996

0.455529

Save

Save

Correct

1997

0.551313

Crisis

Save

Incorrect

1998

0.369105

Save

Save

Correct
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Table 4 Result Testing of Classifying Prediction Crisis Oil Refer to GDP Continued
Crisp Output(0-1)

System Classification

Actual/Real
Classification

Correct/Incorrect

1999

0.43959

Save

Save

Correct

2000

0.442853

Save

Save

Correct

2001

0.473674

Save

Save

Correct

Year

2002

0.558249

Crisis

Save

Incorrect

2003

0.819235

Crisis

Save

Incorrect

2004

0.823132

Crisis

Crisis

Correct

2005

0.82765

Crisis

Crisis

Correct

2006

0.832118

Crisis

Crisis

Correct

2007

0.837343

Crisis

Crisis

Correct

2008

0.842341

Crisis

Crisis

Correct

2009

0.846153

Crisis

Crisis

Correct

2010

0.8511

Crisis

Crisis

Correct

2011

0.856063

Crisis

Crisis

Correct

2012

0.853236

Crisis

Crisis

Correct

Based on the above test data can be calculated system accuracy in
classification Crisis energy to GDP parameters using the formula level
accuracy. Where x = 41, and n = 44, then the accuracy system is obtained at
93.18%. So, it can be concluded that the system is very good in classification
Crisis energy for petroleum to GDP parameters.
Meanwhile, the testing result to classify predict result of gas refer to
GDP can be seen below.
Table 5 Result Testing of Classifying Prediction Crisis of Gas Refer to GDP
Crisp Output(0-1)

System
Classification

Actual/Real
Classification

Correct/Incorrect

1969

1

Crisis

Crisis

Correct

1970

0.5

Save

Save

Correct

1971

0.5

Save

Save

Correct

1972

0.5

Save

Save

Correct

1973

0.5

Save

Save

Correct

1974

0.5

Save

Save

Correct

1975

0.5

Save

Save

Correct

1976

0.5

Save

Save

Correct

Year

590

Classifying Prediction Result of Energy Mineral Resources Refer to GDP and Population in Indonesia
Table 5 Result Testing of Classifying Prediction Crisis of Gas Refer to GDP Continued
Year

Crisp Output(0-1)

System
Classification

Actual/Real
Classification

Correct/Incorrect

1977

0.5

Save

Save

Correct

1978

0.5

Save

Save

Correct

1979

0.5

Save

Save

Correct

1980

0.501493

Crisis

Save

Incorrect

1981

0.513938

Crisis

Save

Incorrect

1982

0.516147

Crisis

Save

Incorrect

1983

0.537502

Crisis

Save

Incorrect

1984

0.447023

Save

Save

Correct

1985

0.399925

Save

Save

Correct

1986

0.421545

Save

Save

Correct

1987

0.441509

Save

Save

Correct

1988

0.46146

Save

Save

Correct

1989

0.483792

Save

Save

Correct

1990

0.5

Save

Save

Correct

1991

0.5

Save

Save

Correct

1992

0.5

Save

Save

Correct

1993

0.5

Save

Save

Correct

1994

0.459689

Save

Save

Correct
Incorrect

1995

0.468534

Save

Save

1996

0.462188

Save

Save

Correct

1997

0.504921

Crisis

Save

Incorrect

1998

0.342982

Save

Save

Correct

1999

0.248353

Save

Save

Correct

2000

0.353883

Save

Save

Correct

2001

0.468704

Save

Save

Correct

2002

0.477691

Save

Save

Correct

2003

0.5

Save

Save

Correct

2004

0.5

Save

Save

Correct

2005

0.5

Save

Save

Correct

2006

0.5

Save

Save

Correct

2007

0.5

Save

Save

Correct

2008

0.5

Save

Save

Correct

2009

0.5

Save

Save

Correct

2010

0.5

Save

Save

Correct

2011

0.5

Save

Save

Correct

2012

0.5

Save

Save

Correct
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Based on the above test data can be calculated system accuracy in
classification of energy crisis (gas) to GDP parameters using the formula of
accuracy. Where x = 39 and n = 44, the system obtained accuracy rate around
88.63%. So, it can be concluded that the system good in classification crisis
energy for natural gas to GDP parameters.
Whereas, the testing result to classify predict result of coal refer to GDP
can be seen below.
Table 6 Result Testing of Classifying Prediction Crisis of Coal Refer to GDP
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Year

Crisp Output(0-1)

System
Classification

Actual/Real
Classification

Correct/Incorrect

1969

1

Crisis

Crisis

Correct

1970

1

Crisis

Crisis

Correct

1971

1

Crisis

Crisis

Correct

1972

1

Crisis

Crisis

Correct

1973

1

Crisis

Crisis

Correct

1974

1

Crisis

Crisis

Correct

1975

1

Crisis

Crisis

Correct

1976

1

Crisis

Crisis

Correct

1977

1

Crisis

Crisis

Correct

1978

1

Crisis

Crisis

Correct

1979

1

Crisis

Crisis

Correct

1980

1

Crisis

Crisis

Correct

1981

0.512356

Crisis

Crisis

Correct

1982

0.514248

Crisis

Save

Incorrect

1983

0.531177

Crisis

Save

Incorrect

1984

0.550769

Crisis

Save

Incorrect

1985

0.562644

Crisis

Save

Incorrect

1986

0.587222

Crisis

Save

Incorrect

1987

0.615762

Crisis

Crisis

Correct

1988

0.657133

Crisis

Save

Incorrect

1989

0.711008

Crisis

Save

Incorrect

1990

0.656098

Crisis

Save

Incorrect

1991

0.537496

Crisis

Save

Incorrect

1992

0.5

Save

Save

Correct

1993

0.5

Save

Save

Correct

1994

0.502277

Crisis

Save

Incorrect

1995

0.513909

Crisis

Save

Incorrect
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Table 6 Result Testing of Classifying Prediction Crisis of Coal Refer to GDP Continued
Crisp Output(0-1)

System
Classification

Actual/Real
Classification

Correct/Incorrect

1996

0.42147

Save

Save

Correct

1997

0.484678

Save

Save

Correct

1998

0.266485

Save

Save

Correct

1999

0.248353

Save

Save

Correct

2000

0.31897

Save

Save

Correct

2001

0.38961

Save

Save

Correct

2002

0.477691

Save

Save

Correct

2003

0.5

Save

Save

Correct

2004

0.5

Save

Save

Correct

2005

0.475577

Save

Save

Correct

2006

0.167882

Save

Save

Correct

2007

0.162657

Save

Save

Correct

2008

0.157659

Save

Save

Correct

2009

0.153847

Save

Save

Correct

2010

0.1489

Save

Save

Correct

2011

0.143937

Save

Save

Correct

2012

0.139669

Save

Save

Correct

Year

Based on the above test data can be calculated system accuracy in
classifying the energy crisis against the parameter of GDP using the formula
of accuracy. Where x = 33, and n = 44, then the system accuracy rate is 75.00%.
So it can be concluded that the system is good enough in classification of
energy crisis for natural gas to GDP parameters.
5.2. Accuracy Measure Refer to Population
In this second test scenario, the calculation of system accuracy level in
classification of energy crisis of oil, natural gas and coal to population
parameter. The results of system testing in this second scenario is as follows.
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Table 7 Result Testing of Classifying Prediction Crisis of Oil Refer to Population
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Year

Crisp Output(0-1)

System
Classification

Actual/Real
Classification

Correct/Incorrect

1969

0.474758

Save

Save

Correct

1970

0.350508

Save

Save

Correct

1971

0.31716

Save

Save

Correct

1972

0.19814

Save

Save

Correct

1973

0.260024

Save

Save

Correct

1974

0.300148

Save

Save

Correct

1975

0.297619

Save

Save

Correct

1976

0.324758

Save

Save

Correct

1977

0.169329

Save

Save

Correct

1978

0.177235

Save

Save

Correct

1979

0.215119

Save

Save

Correct

1980

0.244024

Save

Save

Correct

1981

0.171504

Save

Save

Correct

1982

0.440331

Save

Save

Correct

1983

0.404592

Save

Save

Correct

1984

0.349092

Save

Save

Correct

1985

0.450963

Save

Save

Correct

1986

0.405109

Save

Save

Correct

1987

0.412732

Save

Save

Correct

1988

0.444203

Save

Save

Correct

1989

0.38595

Save

Save

Correct

1990

0.332067

Save

Save

Correct

1991

0.143654

Save

Save

Correct

1992

0.271216

Save

Save

Correct

1993

0.267446

Save

Save

Correct

1994

0.26461

Save

Save

Correct

1995

0.279588

Save

Save

Correct

1996

0.271342

Save

Save

Correct

1997

0.30058

Save

Save

Correct

1998

0.33727

Save

Save

Correct

1999

0.428816

Save

Save

Correct

2000

0.382992

Save

Save

Correct

2001

0.452484

Save

Save

Correct

2002

0.513672

Crisis

Save

Incorrect

2003

0.551821

Crisis

Save

Incorrect

2004

0.575905

Crisis

Crisis

Correct

2005

0.599726

Crisis

Crisis

Correct
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Table 7 Result Testing of Classifying Prediction Crisis of Oil Refer to Population Continued
Year

Crisp Output(0-1)

System
Classification

Actual/Real
Classification

Correct/Incorrect

2006

0.62741

Crisis

Crisis

Correct

2007

0.66164

Crisis

Crisis

Correct

2008

0.70742

Crisis

Crisis

Correct

2009

0.764528

Crisis

Crisis

Correct

2010

0.861351

Crisis

Crisis

Correct

2011

0.85699

Crisis

Crisis

Correct

2012

0.853236

Crisis

Crisis

Correct

Based on the above test data can be calculated system accuracy in
classification of energy crises against population parameters using the
formula accuracy. Where x = 42, and n = 44, then the system accuracy rate is
95.45%. Then it can be concluded that the system is very good at classifying
energy crisis for petroleum to Population parameter.
Test results for natural gas mineral energy to population parameters are
as follows.
Table 8 Result Testing of Classifying Prediction Crisis of Gas Refer to Population
Crisp Output(0-1)

System
Classification

Actual/Real
Classification

Correct/Incorrect

1969

1

Crisis

Crisis

Correct

1970

0.5

Save

Save

Correct

1971

0.503142

Crisis

Save

Incorrect
Incorrect

Year

1972

0.506736

Crisis

Save

1973

0.511023

Crisis

Save

Incorrect

1974

0.516409

Crisis

Save

Incorrect

1975

0.523557

Crisis

Save

Incorrect

1976

0.533853

Crisis

Save

Incorrect

1977

0.549788

Crisis

Save

Incorrect

1978

0.573396

Crisis

Save

Incorrect

1979

0.57661

Crisis

Save

Incorrect

1980

0.579793

Crisis

Save

Incorrect

1981

0.583034

Crisis

Save

Incorrect

1982

0.586265

Crisis

Save

Incorrect

1983

0.58485

Crisis

Save

Incorrect

1984

0.532556

Crisis

Save

Incorrect
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Table 8 Result Testing of Classifying Prediction Crisis of Gas Refer to Population Continued
Year

Crisp Output(0-1)

System
Classification

Actual/Real
Classification

Correct/Incorrect

1985

0.505954

Crisis

Save

Incorrect

1986

0.5

Save

Save

Correct

1987

0.5

Save

Save

Correct

1988

0.5

Save

Save

Correct

1989

0.5

Save

Save

Correct

1990

0.5

Save

Save

Correct

1991

0.5

Save

Save

Correct

1992

0.5

Save

Save

Correct

1993

0.5

Save

Save

Correct

1994

0.45617

Save

Save

Correct

1995

0.451976

Save

Save

Correct

1996

0.351622

Save

Save

Correct

1997

0.248125

Save

Save

Correct

1998

0.319793

Save

Save

Correct

1999

0.152438

Save

Save

Correct

2000

0.2832

Save

Save

Correct

2001

0.417806

Save

Save

Correct

2002

0.336989

Save

Save

Correct

2003

0.352949

Save

Save

Correct

2004

0.387122

Save

Save

Correct

2005

0.408654

Save

Save

Correct

2006

0.429101

Save

Save

Correct

2007

0.442705

Save

Save

Correct

2008

0.467257

Save

Save

Correct

2009

0.486297

Save

Save

Correct

2010

0.5

Save

Save

Correct

2011

0.5

Save

Save

Correct

2012

0.5

Save

Save

Correct

Based on the above test data can be calculated system accuracy in
classification of energy crises against population parameters using the
formula accuracy. Where x = 29, and n = 44, fed the system’s accuracy rate of
65.90%. So it can be concluded that the system is very bad in classifying the
energy crisis for natural gas to population parameters.
Meanwhile, test results for coal energy to population parameters can be
seen in the table below.
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Table 9 Result Testing of Classifying Prediction Crisis of Coal Refer to Population
Year

Crisp Output(0-1)

System
Classification

Actual/Real
Classification

Correct/Incorrect

1969

1

Crisis

Crisis

Correct

1970

1

Crisis

Crisis

Correct

1971

1

Crisis

Crisis

Correct

1972

1

Crisis

Crisis

Correct

1973

1

Crisis

Crisis

Correct

1974

1

Crisis

Crisis

Correct

1975

1

Crisis

Crisis

Correct

1976

1

Crisis

Crisis

Correct

1977

1

Crisis

Crisis

Correct

1978

1

Crisis

Crisis

Correct

1979

1

Crisis

Crisis

Correct

1980

1

Crisis

Crisis

Correct

1981

0.583034

Crisis

Crisis

Correct

1982

0.586265

Crisis

Save

Incorrect

1983

0.589267

Crisis

Save

Incorrect

1984

0.59186

Crisis

Save

Incorrect

1985

0.594117

Crisis

Save

Incorrect

1986

0.596098

Crisis

Save

Incorrect

1987

0.597869

Crisis

Crisis

Correct

1988

0.59948

Crisis

Save

Incorrect

1989

0.596435

Crisis

Save

Incorrect

1990

0.586633

Crisis

Save

Incorrect

1991

0.537496

Crisis

Save

Incorrect

1992

0.5

Save

Save

Correct

1993

0.5

Save

Save

Correct

1994

0.5

Save

Save

Correct

1995

0.49569

Save

Save

Correct

1996

0.185487

Save

Save

Correct

1997

0.179102

Save

Save

Correct

1998

0.169021

Save

Save

Correct

1999

0.154978

Save

Save

Correct

2000

0.151294

Save

Save

Correct

2001

0.244075

Save

Save

Correct

2002

0.305197

Save

Save

Correct

2003

0.350531

Save

Save

Correct

2004

0.390286

Save

Save

Correct

2005

0.432873

Save

Save

Correct
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Table 9 Result Testing of Classifying Prediction Crisis of Coal Refer to Population Continued
Year

Crisp Output(0-1)

System
Classification

Actual/Real
Classification

Correct/Incorrect

2006

0.156596

Save

Save

Correct

2007

0.141697

Save

Save

Correct

2008

0.13726

Save

Save

Correct

2009

0.134374

Save

Save

Correct

2010

0.133333

Save

Save

Correct

2011

0.133836

Save

Save

Correct

2012

0.135189

Save

Save

Correct

Based on the above test data can be calculated system accuracy using the
formula of accuracy, where x = 35, and n = 44, then the system accuracy rate
obtained by 79.54%. So it can be concluded that the system is good enough in
classifying the energy crisis for coal against population parameters.
5.3. Accuracy Measure Refer to GDP and Population (Hybrid)
In this third test scenario, it has been done the calculation of system accuracy
in classification of energy crises for oil, natural gas and coal refer to hybrid
parameters (GDP and population). The results of system testing in the third
scenario is as follows.
Test results for petroleum energy to hybrid parameters are as follows.
Table 10 Result Testing of Classifying Prediction Crisis of Oil Refer to Hybrid
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Year

Crisp Output(0-1)

System
Classification

Actual/Real
Classification

Correct/Incorrect

1969

0.474758

Save

Save

Correct

1970

0.350508

Save

Save

Correct

1971

0.31716

Save

Save

Correct

1972

0.136858

Save

Save

Correct

1973

0.156484

Save

Save

Correct

1974

0.162169

Save

Save

Correct

1975

0.152729

Save

Save

Correct

1976

0.160523

Save

Save

Correct

1977

0.169329

Save

Save

Correct
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Table 10 Result Testing of Classifying Prediction Crisis of Oil Refer to Hybrid Continued
Year

Crisp Output(0-1)

System
Classification

Actual/Real
Classification

Correct/Incorrect

1978

0.178977

Save

Save

Correct

1979

0.189268

Save

Save

Correct

1980

0.303951

Save

Save

Correct

1981

0.203179

Save

Save

Correct

1982

0.290497

Save

Save

Correct

1983

0.352105

Save

Save

Correct

1984

0.411615

Save

Save

Correct

1985

0.392804

Save

Save

Correct

1986

0.416464

Save

Save

Correct

1987

0.412732

Save

Save

Correct

1988

0.443526

Save

Save

Correct

1989

0.38595

Save

Save

Correct

1990

0.332067

Save

Save

Correct

1991

0.143654

Save

Save

Correct

1992

0.271216

Save

Save

Correct

1993

0.267446

Save

Save

Correct

1994

0.274507

Save

Save

Correct

1995

0.347124

Save

Save

Correct

1996

0.455397

Save

Save

Correct

1997

0.5

Save

Save

Correct

1998

0.369105

Save

Save

Correct

1999

0.43959

Save

Save

Correct

2000

0.442853

Save

Save

Correct

2001

0.473674

Save

Save

Correct

2002

0.521911

Crisis

Save

Incorrect

2003

0.819235

Crisis

Save

Incorrect

2004

0.823132

Crisis

Crisis

Correct

2005

0.82765

Crisis

Crisis

Correct

2006

0.832118

Crisis

Crisis

Correct

2007

0.837343

Crisis

Crisis

Correct

2008

0.842341

Crisis

Crisis

Correct

2009

0.846153

Crisis

Crisis

Correct

2010

0.8511

Crisis

Crisis

Correct

2011

0.856063

Crisis

Crisis

Correct

2012

0.853236

Crisis

Crisis

Correct
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Based on the data above test results obtained system accuracy of 95.45%
with the value of x = 42, and n = 44. So it can be concluded that the system is
very good in classifying of energy crises for petroleum to hybrid parameters.
Meanwhile, the test results for natural gas energy on hybrid parameters
can be studied through the table below.
Table 11 Result Testing of Classifying Prediction Crisis of Gas Refer to Hybrid
Crisp Output(0-1)

System
Classification

Actual/Real
Classification

Correct/Incorrect

1969

1

Crisis

Crisis

Correct

1970

0.5

Save

Save

Correct

1971

0.503142

Crisis

Save

Incorrect
Incorrect

Year

600

1972

0.506736

Crisis

Save

1973

0.511023

Crisis

Save

Incorrect

1974

0.516409

Crisis

Save

Incorrect

1975

0.523557

Crisis

Save

Incorrect

1976

0.533853

Crisis

Save

Incorrect

1977

0.549788

Crisis

Save

Incorrect

1978

0.579928

Crisis

Save

Incorrect
Incorrect

1979

0.658758

Crisis

Save

1980

0.8287

Crisis

Save

Incorrect

1981

0.831643

Crisis

Save

Incorrect

1982

0.834529

Crisis

Save

Incorrect

1983

0.833271

Crisis

Save

Incorrect

1984

0.447023

Save

Save

Correct

1985

0.399925

Save

Save

Correct

1986

0.421545

Save

Save

Correct

1987

0.441509

Save

Save

Correct

1988

0.46146

Save

Save

Correct

1989

0.483792

Save

Save

Correct

1990

0.5

Save

Save

Correct

1991

0.5

Save

Save

Correct

1992

0.5

Save

Save

Correct

1993

0.5

Save

Save

Correct

1994

0.459689

Save

Save

Correct

1995

0.468534

Save

Save

Correct

1996

0.462188

Save

Save

Correct

1997

0.355692

Save

Save

Correct
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Table 11 Result Testing of Classifying Prediction Crisis of Gas Refer to Hybrid Continued
Year

Crisp Output(0-1)

System
Classification

Actual/Real
Classification

Correct/Incorrect

1998

0.342982

Save

Save

Correct

1999

0.159461

Save

Save

Correct

2000

0.33673

Save

Save

Correct

2001

0.468704

Save

Save

Correct

2002

0.434103

Save

Save

Correct

2003

0.430336

Save

Save

Correct

2004

0.426213

Save

Save

Correct

2005

0.421352

Save

Save

Correct

2006

0.416438

Save

Save

Correct

2007

0.4389

Save

Save

Correct

2008

0.464876

Save

Save

Correct

2009

0.484955

Save

Save

Correct

2010

0.5

Save

Save

Correct

2011

0.5

Save

Save

Correct

2012

0.5

Save

Save

Correct

Based on the test data that has been obtained, the accuracy system is
70.45%, with x=31 and n=44. Refer to the accuracy result, it can be concluded
that the system is good enough in classifying the energy crisis for natural gas
to hybrid parameters.
In other case, test results for coal energy to hybrid parameters are as
follows.
Table 12 Result Testing of Classifying Prediction Crisis of Coal Refer to Hybrid
Year

Crisp Output(0-1)

System
Classification

Actual/Real
Classification

Correct/Incorrect

1969

1

Crisis

Crisis

Correct

1970

1

Crisis

Crisis

Correct

1971

1

Crisis

Crisis

Correct

1972

1

Crisis

Crisis

Correct

1973

1

Crisis

Crisis

Correct

1974

1

Crisis

Crisis

Correct

1975

1

Crisis

Crisis

Correct

1976

1

Crisis

Crisis

Correct

1977

1

Crisis

Crisis

Correct
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Table 12 Result Testing of Classifying Prediction Crisis of Coal Refer to Hybrid Continued
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Year

Crisp Output(0-1)

System
Classification

Actual/Real
Classification

Correct/Incorrect

1978

1

Crisis

Crisis

Correct

1979

1

Crisis

Crisis

Correct

1980

1

Crisis

Crisis

Correct

1981

0.831643

Crisis

Crisis

Correct

1982

0.834529

Crisis

Save

Incorrect
Incorrect

1983

0.837347

Crisis

Save

1984

0.837538

Crisis

Save

Incorrect

1985

0.834998

Crisis

Save

Incorrect
Incorrect

1986

0.832095

Crisis

Save

1987

0.837311

Crisis

Crisis

Correct

1988

0.84351

Crisis

Save

Incorrect

1989

0.77958

Crisis

Save

Incorrect

1990

0.656098

Crisis

Save

Incorrect

1991

0.537496

Crisis

Save

Incorrect

1992

0.5

Save

Save

Correct

1993

0.5

Save

Save

Correct

1994

0.502277

Crisis

Save

Incorrect

1995

0.513909

Crisis

Save

Incorrect

1996

0.185487

Save

Save

Correct

1997

0.183993

Save

Save

Correct

1998

0.169021

Save

Save

Correct

1999

0.159461

Save

Save

Correct

2000

0.17115

Save

Save

Correct

2001

0.372237

Save

Save

Correct

2002

0.434103

Save

Save

Correct

2003

0.430336

Save

Save

Correct

2004

0.426213

Save

Save

Correct

2005

0.432873

Save

Save

Correct

2006

0.167882

Save

Save

Correct

2007

0.162657

Save

Save

Correct

2008

0.157659

Save

Save

Correct

2009

0.153847

Save

Save

Correct

2010

0.1489

Save

Save

Correct

2011

0.143937

Save

Save

Correct

2012

0.139669

Save

Save

Correct
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The accuracy system based on the data above at around 75.00% with
x=33 and n=44. This result said that the system is good enough in classifying
the prediction result.
5.4. Empirical Result
Starting from the results of the test scenarios that have been obtained, the
overall assessment of system performance can be seen through the graph
below.
120
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GDP
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80
60
40
20
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Figure 8 Grafik Performance System

Accuracy result of parameter GDP are 93.18% of oil, natural gas 88.63%,
and coal 77.27% respectively. This result mean that GDP have a huge impact
into availability of energy mineral in Indonesia. It can be seen that oil would
be the high value that lead the crisis refer to GDP.
Whereas, the highest accuracy of classifying prediction crisis of oil refer
to population is 95.45%, next followed by coal 79.54%, and the last is natural
gas 65.90%. The accuracy result show that availability of natural gas and coal
yet made a big impact triggered the crisis from population.
Then, the accuracy to classify predict result of oil around 95.45%.
Furthermore, gas and coal reach the same accuracy at almost 70.45%. These
result said that the system is very good in classifying of oil prediction.
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Overall, analysis had been strengthened from the average accuracy of
the result system is approximately 83.00%. Approaching into this score, it
could be summarized system able to classify the energy mineral crisis refer
to the GDP and population.

6. CONCLUSION
Fuzzy Inference System with mamdani models had proved capable of
classification to the problem of energy mineral crisis (natural oil, natural gas,
and coal) refer to GDP and population parameters. The system was built with
an accuracy to classify prediction for the parameters GDP around 85.60%.
Whereas, accuracy for the population parameter with an overall average
reached 80.30%. Meanwhile, the hybrid parameters produced accuracy at
almost 80.30%. By this research result, government should have concern
much about the availability of energy mineral before it leads into crisis.
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Comparing the Technical Efficiency
of Leading Baitul Maal wat Tamwil and
Conventional Cooperatives in Indonesia
Ascarya
Bank Indonesia
ABSTRACT
Microfinance institutions, either conventional cooperatives (CMFI) or Islamic
cooperatives or BMT (IMFI) play important roles in empowering and developing
the poor and micro enterprise in Indonesia by providing various micro financial
services for their customer and member. Therefore, they must be sustainable, effective,
efficient, affordable, and resulted in welfare impact to alleviate poverty and improve
wellbeing. This study is aimed to compare and evaluate the technical efficiency TE (including pure technical efficiency – PTE and scale efficiency - SE) of some
leading conventional cooperatives (CMFI) and Islamic cooperatives or Baitul Maal
wat Tamwil – BMT (IMFI) using Data Envelopment Analysis (DEA).
The results suggest that the efficiency of CMFI has been very impressive, especially
in 2010 and 2011, but it has decreased in 2012 mainly due to the decline in PTE,
while the efficiency of IMFI has been lower than CMFI in early years, but consistent
increase in PTE and has made IMFI reached higher efficiency than CMFI in 2012.
SE of CMFI has been stable at high level, while SE of IMFI has also been stable at
high level and slightly increase in 2012. CMFI has started to decline, while IMFI has
reached its optimum efficiency in 2012. The common problems of CMFI and IMFI are
mostly in funding and equity as their main source of fund to extend micro-financing,
including low in deposit taking, too much dependent on bank financing and low in
member’ equity (principal deposits and compulsory deposits). To resolve the funding
problem, there should be national campaign “Let’s go to Cooperatives” or “Let’s go
to BMT” and to make them community micro-bank. BMT could become cash-waqf
manager to improve its equity and get rid of bank financing, while cash-waqf could
also decrease mismatch and improve financial soundness of BMT.
Keywords: Microfinance, Islamic Microfinance, Cooperative, Baitul Maal wat
Tamwil, Efficiency, Technical Efficiency
JEL Classifications: G210, G280, D610
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1. Introduction
Micro enterprise (ME) in Indonesia, which summed to 55.9 million or 98.8%
of all business entities, have absorbed 90.1% of employment in 2012 (Ministry
of Cooperatives and SME data). The need of financing for micro enterprise
has been served mostly by microfinance institution (MFI). Conventional
microfinance institution (CMFI) is legally registered as conventional
cooperatives, while Islamic microfinance institution (IMFI), which is known
as Baitul Maal wa Tamwil (BMT), is registered as Islamic cooperatives
(Koperasi Simpan Pinjam Pembiayaan Syariah or KSPPS).
BMT is IMFI combining microfinance and Islamic finance, therefore
it has characteristic and basic model which is like mainstream MFI or
cooperatives, but having mechanism, product, and services which comply
to Islamic values, such as prioritizing justice and equity. Another distinct
characteristic embedded to BMT including empowerment of customer
(bottom of the triangle or the poorest of the poor) by providing support to
run new ME in order to improve their living standard and prosperity. BMT is
one type of approach which aims to alleviate poverty and to narrow the gap
between the rich and the poor.
Considering the large portion of micro enterprise and high poverty rate
in Indonesia, which approximately 40% of all people remain clustered around
the national poverty line set at Rp330,776 or $22.6 per person per month in
2015 (World Bank data), the role of CMFI or conventional cooperatives and
IMFI or BMT as Islamic cooperatives are very important to provide variety of
financial services in a much smaller scale. Cooperatives as MFI (conventional
as well as Islamic) has to provide product and service which are in line with
the need of the poor and ME member. To deliver excellent service while
empowering the poor, cooperatives have to perform in effective and efficient
way, as well as sustainable with the appropriate business model.
This study aims to determine and analyze the technical efficiency
of major conventional cooperatives and Islamic cooperatives or BMTs in
Indonesia by using Data Envelopment Analysis (DEA) to understand their
existing conditions, their weaknesses, so that it can be used to improve their
efficiencies in the future.
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2. Literature Review
2.1. Microfinance
Microfinance can be defined as provision of financial products and/or
services (such as, micro-credit, micro-savings, micro-equity, micro-transfers
and micro-insurance) in sustained manner to the poor, marginalized people
and/or low-income people whose low economic standing excludes them
from formal financial systems. The main difference between microfinance
and mainstream finance systems is its alternative approach to collateral that
comes from the concept of Group Lending under Joint Responsibility (GLJR),
since the poor do not have necessary asset for collateral, as well as personal
approach with Pick-up Services or banker meets customer.
Microfinance products and services are usually provided by
microfinance institution (MFI), conventional (CMFI) or Islamic (IMFI), which
includes a wide range of providers that vary in their legal structure, mission,
and methodology. However, all share the common characteristic of providing
financial services to clients who are poorer and more vulnerable than
traditional bank clients. An MFI can operate in the form of a commercial bank,
rural bank, credit union, cooperatives, other non-bank financial institution
(NBFI), development organization, or non-government organization (NGO).
Obaidullah (2008) confirmed that good microfinance programs were
characterized by small, usually short-term loans; streamlined, simplified
borrower and investment appraisal; quick disbursement of repeat loans
after timely repayment; and convenient location and timing of services.
Meanwhile, Islamic microfinance is one of Islamic approaches to alleviate
and eradicate poverty, so that the main target is not only the poor, but more
importantly is the poorest of the poor, which has always been left out by
mainstream microfinance.
In Islam, poverty is in conflict with one of the primary objectives
(maqasid) of Shariah, namely, “enrichment of self (nafs)”. Moreover, Islamic
jurists have unanimously held the view that it is the collective obligation
(fard kifayah) of a Muslim society to take care of the basic needs of the poor.
According to Obaidullah (2008), principles of Islamic approach to poverty
alleviation include: a) charity; b) economic empowerment; c) debt avoidance;
d) cooperation and solidarity; e) family cohesiveness; f) Shari’ah compliance
of contracts; and g) Islamic norms and microfinance best practices.
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2.2. Microfinance Models
Common models of microfinance in general can be distinguished into
several types, namely: 1) Association model; 2) Bank Guarantee model; 3)
Community Banking model; 4) Cooperative model; 5) Credit Union model; 6)
Grameen Bank model; 7) Group model; 8) Individual model; 9) Intermediary
model; 10) Non-Government Organization (NGO) model; 11) Peer Pressure
model; 12) Rotating Saving and Credit Association (ROSCA) model; 13) Small
Business model; 14) Village Banking model; 15) Self Help Group model;
16) Graduation model; and 17) Micro-banking Unit model. However, four
microfinance models are stand out, namely Grameen Bank model, Village
Bank model, Cooperative or Credit Union model, and Self-Help Group model
(Obaidullah, 2008). Other important microfinance models are Graduation
model introduced by Bangladesh Rural Advancement Committee (BRAC
model), Grameen La Riba model, and Social Islami Bank Limited (SIBL)
model introduced by MA. Mannan (2007). Among various microfinance
models, some of them have been successfully implemented in Indonesia,
namely: 1) Grameen bank model, represented by various non-government
organizations or NGOs, cooperatives, Baitul Maal wa Tamwils or BMTs, or
venture capitals; 2) Cooperative model, represented by cooperatives and
BMTs; and 3) Community banking model, represented by conventional and
Islamic rural banks; and 4) Micro-banking Unit, represented by conventional
and Islamic commercial banks which establish micro-banking unit. The short
description of each model is as follows.
Cooperatives is micro financial institution based on the concept of
mutuality. According to Obaidullah (2008), Cooperatives model is in the
nature of non-profit financial cooperative owned and controlled by its
members. Cooperatives mobilize savings, provide loans for productive and
provident purposes and have memberships which are generally based on
some common bond. Cooperatives generally relate to an apex body that
promotes primary credit unions and provides training while monitoring
their financial performance. Credit Unions are quite popular in Asia, notably
in Sri Lanka. A variant of Cooperatives is the member-based Islamic financial
cooperatives in Indonesia called Baitul Maal wat Tamwil (BMT) which
provide charity-based not-for-profit social services and margin-free loan
or Qardh and/or Qardh Hasan (Bait ul-Maal function), as well as for-profit
financing (Bait ut-Tamwil function).
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2.3. Previous Studies
There are not so many studies measuring the technical efficiency of Islamic
cooperatives or BMT or Islamic microfinance institution (IMFI), but there are
a few studies comparing the efficiency of CMFI and IMFI. Ali and Ascarya
(2010) measured and compare technical efficiency of two BMTs with many
branches in East Java Indonesia using two-stage DEA and production
approach. The results show that both BMT have not reached optimal
efficiency, due to financing (for first BMT) and bank financing (for second
BMT). Nasution (2014) measured technical efficiency of 14 BMTs in Java
Indonesia using DEA and intermediation approach. The results show that
BMT with highest efficiency could be due to the ability of BMT to educate its
member to manage their wealth (especially their financing).
Abdelkader and Salem (2013) measured and compared technical
efficiency of 14 IMFI and 51 CMFI in MENA (Middle East and North Africa)
region using DEA and production approach, combining double bottom-line
with social goal (outreach) and commercial goal (financial performance) as
outputs produced by three inputs (total assets, number of employees and
operating expenses). The results show that IMFI scored higher average
efficiency in the period of 2005-2007, but lower in 2007-2009 and equal in
2010. However, there is no significant difference between the efficiency of
IMFI and CMFI. Islamic approach or the application of Sharia compliant
products do not affect the efficiency of MFI.
Mahmood, et al. (2014), measured and compare technical efficiency of
9 CMFI and 3 IMFI in Pakistan using DEA and production approach, with
three inputs (number of employee, assets and cost per borrower) and two
outputs (gross loan portfolio and number of active borrowers), so that overall
technical efficiency of IMFI was higher than that of CMFI. The results show
that 2 out of 3 IMFI and only 2 out of 9 CMFI were found to be in the efficient
frontier. Moreover, total factor of production (TFP) of IMFI was found higher
than that of CMFI. They conclude that IMFIs have been more efficient as
compared to CMFIs in Pakistan.
Widiarto and Emrouznejad (2015) measured and compare social and
financial efficiency of 232 MFIs (27 IMFIs and 205 CMFIs) from MENA 63,
EAP (East Asia and Pacific) 29 and SA (South Asia) 113 using two-stage DEA
and production approach, and then tested them to determine factors that
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contribute to efficiency. The results show that IMFI scored lower financial
and social efficiency than those of CMFI. There exist MFIs that managed
to relatively pursue outreach and sustainability objectives simultaneously.
Thus, instead of focusing on trade-off between these objectives, the focus of
MFIs should be on pursuing them simultaneously by emulating MFIs with
similar characteristics that have managed to do so.

3. Methodology
3.1. Data
In line with DEA approach, this study uses annual data from balance sheet,
income statement and number of labor in 2007-2012. Input variables for
intermediation approach are: 1) Fixed Asset; 2) Number of labor; 3) Deposits;
4) Bank Financing; and 5) Member’s Equity. Output variable are: 1) Financing;
2) Other income. Sample are five major cooperatives and five major BMTs in
Indonesia (see table 1).		
Table 1. Sample of Cooperatives and BMTs
MODEL

Cooperative

BMT

KOMIDA
Grameen

MBK VENTURA

BMT ITQAN

SETIA BHAKTI WANITA
Indivudual

KODANUA

Micro-banking

KOSPIN JASA

BMT MARDLOTILLAH
BMT IBADURRAHMAN
KOSPIN JASA SYARIAH
BMT UGT SIDOGIRI

In the Grameen model, MFI extends financing to member in group
called group lending join responsibility (GLJR), therefore loan/financing is
guaranteed by the group whose most member are women. In this model,
financing activity aims to empower the poor. In individual model, MFI
extends financing to individual member, while in micro-banking model, MFI
extend financing to individual member and non-member (usually called as
candidate of member).
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3.2. Operational Definition of Variables
This study applies intermediation approach in calculating the technical
efficiency of Islamic and conventional cooperatives, since this is the most
appropriate approach to compare efficiency of different institutions. Input
variables include deposits, number of labor, fixed asset, bank financing and
member’s equity, while output variables include financing extended and
other income. The definition of each variable can be seen in table 2, while the
complete input and output data can be seen in the Appendix 1.
Table 2. Input and Output Variables
INPUT
X1: Deposits

Total deposits collected by MFI, recorded in the liabilities side of the balance sheet.

X2: Labor

Total number of labor employed by MFI.

X3: Fixed Asset

Total fixed assets of the MFI, recorded in the assets side of the balance sheet.

X4: Bank Financing

Total fund borrowed by MFI, which is financed by Islamic bank.

X5: Member’s Equity

Total principal and compulsory deposits of MFI member, recorded as equity.

OUTPUT
Y1: Financing

Total financing/loan extended by MFI to its members.

Y2: Other Income

Total other income from other micro finance services provided by MFI.

3.3. Methodology
The concept of efficiency rooted from the microeconomic concept, namely,
consumer theory and producer theory. Consumer theory tries to maximize
utility or satisfaction from individual point of views, while producer theory
tries to maximize profit or minimize costs from producer point of views. In the
producer theory, there is the ‘S’ curved production frontier line that describes
the relationship between inputs and outputs of production process. This
production frontier line represents the maximum output from the use of each
input. It also represents the technology used by a business unit or industry. A
business unit that operates on the production frontiers is technically efficient.
Performance measurement of financial institution has increasingly
focused on frontier efficiency or X-efficiency (rather than scale efficiency),
which measures deviation in performance of a financial institution from the
best practices or costs-efficient frontier. Frontier efficiency stems from technical
efficiency, which gauges the degree of friction and waste in the production
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processes, and allocative efficiency, which measures the levels of various
inputs. X-efficiency is superior for most regulatory and other purposes to the
standard financial ratios from accounting statements, such as ROA or cost/
revenue ratio. X-efficiency is an objectively determined quantitative measure
that removes the effects of market prices and other exogenous factors that
influence observed performance.
Efficiency from production theory comprises of two components
(Farell, 1957: 1) Technical efficiency (TE) describes the ability of a business
unit to maximize output given certain amount of input (efficiency in terms of
quantity); and 2) Allocative efficiency (AE) describes the ability of a business
unit to utilize inputs in optimal proportion based on their price (efficiency in
terms of price). When the two types of efficiency combined, it will produce
economic efficiency or cost efficiency or Overall Efficiency (OE). A company
is considered to be economically efficient if it can minimize the production
costs to produce certain output within common technology level and market
price level.
Overall Efficiency (OE) = Allocative Efficiency (AE) x Technical
Efficiency (TE). Meanwhile, Technical Efficiency can be broken down into
Pure Technical Efficiency (PTE) and scale efficiency (SE), so that Technical
Efficiency (TE) = Pure Technical Efficiency (PTE) x Scale Efficiency (SE).
Therefore, OE = AE x PTE x SE.
Parametric
LS, TFA, DFA, SFA

Consumer Theory
Producer Theory

Overall Eﬃciency
P: Allocative Eﬃciency
Q: Technical Eﬃciency

Input - Output
Concept

Pure Technical Eﬃciency
Scale Eﬃciency
Production Approach

BANK
EFFICIENCY

Intermediation
Approach
Modern Approach
Figure 1. Theory of Efficiency
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Non-Parametric
TFP, FDH, DEA
CRS
VRS
Minimum Input
Maximum Output
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Efficiency can be measured using parametric approach or non-parametric
approach. Parametric approach, such as stochastic frontier approach (SFA)
and distribution free approach (DFA), measure efficiency using stochastic
econometric and trying to eliminate the impact of disturbance to inefficiency.
The advantage is that it allows for random error, so these methods are less
likely to misidentify measurement error, transitory differences in cost, or
specification error for inefficiency, while the disadvantage is that it has to
impose more structure on the shape of the frontier by specifying a functional
form for it.
Measure efficiency using non-stochastic approach, such as data
envelopment analysis (DEA) tends to combine disturbance into inefficiency.
DEA measures the efficiency of a decision making unit (DMU) relative to
other similar DMUs with the simple restrictions that all DMUs lie on or
below the efficiency frontier. DEA can also determine how a DMU can
improve its performance to become efficient. Non-stochastic approach
assumes that random errors do not exist and that all deviations from the
frontier indicate inefficiency. The advantage is that it does not require an
a priori assumption about the analytical form of the production function
so imposes very little structure on the shape of the efficient frontier, so
that there is no misspecification. The disadvantage is that it is sensitive to
extreme observations and measurement error (the basic assumption is that
random errors do not exist and that all deviations from the frontier indicate
inefficiency), so that there exists a potential problem of “self-identifier” and
“near-self-identifier”.
DEA is a method for analyzing the relative efficiency and managerial
performance of productive or decision making units (DMUs), having the
same multiple inputs and multiple outputs. DEA allows us to compare the
relative efficiency of banks by determining the efficient banks as benchmark
and by measuring the inefficiencies in input combinations (slack variables)
in other banks relative to the benchmark. DEA is a non-parametric,
deterministic methodology for determining the relative efficient production
frontier.
The efficiency measurement, parametric or non-parametric, of financial
institution like banks can be approached from their activities. There are three
main approaches to explain the relationship between input and output of
banks. Two approaches, namely, production (or operational) approach and
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intermediation approach, apply the classical microeconomic theory of the
firm. One approach, namely modern (or assets) approach applies modified
classical theory of the firm by incorporating some specificities of banks’
activities, namely risk management and information processing, as well as
some form of agency problems, which are crucial for explaining the role of
financial intermediaries (Freixas and Rochet, 1998).
Production approach describes banking activities as the production of
services to depositors and borrowers using all available factors of production,
such as labor and physical capital. This approach views financial institutions
as a producer of a savings account and credit loans. This approach, initiated
by Benston (1965) and Bell and Murphy (1968), considers banks as producer
of deposit accounts to depositors and loans to borrowers. Therefore, this
approach defines input as number of workforce, capital expenses on fixed
assets and other materials, and defines output as the sum of all deposit
accounts or other related transactions. This approach suits well for local
branch level banks (Freixas and Rochet, 1998).
Intermediation approach describes banking activities as intermediary
in charge of transforming the money borrowed from depositors (surplus
spending units) into the money lent to borrowers (deficit spending units). In
other words, deposits that are typically divisible, liquid, short-term, and risk
less are transformed into loans that are typically indivisible, illiquid, longterm, and risky. This approach views financial institutions as intermediaries.
These financial institutions transform and transferring financial assets
from units with excess funds to units with lack of funds. Therefore, this
approach defines input as financial capital (the deposits collected and the
funds borrowed), and defines output as the volume of loans and investment
outstanding. This approach suits well for main branch level banks (Freixas
and Rochet, 1998).

4. Results and Analysis
4.1. Profiles of BMT
There are five BMTs in the sample, including KOSPIN Jasa Syariah (KOSJs),
BMT Ibaadurrahman (IBAAD), BMT Mardlotillah (MARD), BMT UGT (UGT)
dan BMT Itqan (ITQAN), with time-series data of 2007-2012 period. Some
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important indicators of microfinance institution (MFI) include total assets,
asset/branch, asset/staff, member’s equity, number of staff, number of staff/
branch, number of branches, total deposits, total financing, and some other
important indicators. Assets and growth of assets of five BMTs represent the
size and growth of the BMT. BMT UGT was the largest BMT with total assets
Rp662.8 billion in 2012, with impressive average annual growth of 67% in the
past five years, given it was just established in year 2000. The rapid growth of
BMT UGT was supported by its network of Pesantren Sidogiri alumni who
have been spread in many parts of Indonesia. By September of 2016, total
assets of BMT UGT has reached Rp2.2 trillion with 277 branches and 762
thousands members.
KOSPIN Jasa Syariah was established in 2004 as a subsidiary of
conventional KOSPIN Jasa, where its assets has reached Rp365.0 billion in
2012, with even more impressive average annual growth of 71% in the past
five years. The rapid growth of KOSJS has been supported by the network of
its parent conventional KOSPIN Jasa. Moreover, BMT Mardlotillah has been
started since 1997 from scratch in a remote rural area of Sumedang, West
Java, located inside the traditional market. Without any supporting network
or social capital, its assets has quadrupled from Rp3.0 billion in 2007 to reach
Rp12.5 billion in 2012, with average annual growth of 33% in the past five
years.
The oldest BMT in the sample is BMT Ibadurrahman, which has been
established since 1995 in suburb area of Ciawi, West Java, located close to
traditional market. As one of the pioneers of BMT, IBAD was started from a
small group of people conducting ‘arisan’ (rotating savings) and financing
activity among members (using qordhul hasan contract). Its assets has
doubled from Rp3.0 billion in 2007 to Rp6.5 billion in 2012, with average
annual growth of only 17% in the past five years. The growth of IBAD was
lower than its peers, since the expansion strategy of IBAD is to spin-out
branch to become independent BMT within the group. The youngest BMT in
the sample is BMT Itqan, which was established in 2007, and it applied Islamic
Grameen model since 2010. Its assets has jumped from Rp31 million in 2008
to Rp1.6 billion in 2012, especially after it applied Islamic Grameen model,
with average annual growth of 123% in the past four years. By September of
2016, the total assets of BMT Itqan has reached Rp35 billion with 8 branches
and 12 thousands members.
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4.2. Results
DEA method delivers three efficiency measurements: 1) Technical EfficiencyTE; 2) Pure Technical Efficiency-PTE; and 3) Scale Efficiency-SE, where TE is
a multiplication of PTE and SE. TE of BMTs in 2007-2009 has been slightly
increased to 87.5%, but has been significantly increased in 2010-2012 to reach
98.1% in 2012 (see figure 2, left), which was better than cooperatives. The
increase of TE mostly was supported by the increase in PTE. Meanwhile,
TE of cooperatives has been increased from 87.1% in 2007 to 99.8% in 2010,
and then it has been decreased to reach 95.5% in 2012 (see figure 2, right).
Fluctuation of TE in cooperatives has been contributed mostly by PTE
fluctuation. The TE level shows that cooperatives have been more efficient
than BMT in early years, but by the end of 2012, BMTs have become more
efficient than cooperatives.
IMFI

CMFI
TE
97.1

PTE

SE

95.9 93.2
93.8

100
97.6
97.8
97.7
94.5

98.1
98.1

86.4

2007

2008

87.8

87.5

2009

100
100
99.8
99
99.8
99
96.3

99.7 97.7
93.1

95.5
92.5

86.3

99.0

92.9

2010

2011

2012

2007

95.5

94.0
TE

87.1
2008

2009

99.6
95.9

2010

PTE
2011

SE
2012

Figure 2. Efficiency of BMT (left) and Conventinal Cooperatives (right)

Technical efficiency of five BMTs on average has been increasing from
96.3% in 2007 to 98.1% in 2012. The best TE performer was KOSJs (KOSPIN
Jasa Syariah) with only in 2009 its TE fell to less than 100%, followed by ITQN
(BMT ItQan) with also only in 2009 its TE fell less than 100%. The lowest TE of
BMT was UGT, which never reached 100% in any year. However, BMT UGT
was the largest BMT with assets Rp662.8 billion and 192 branches in 2012,
and it has still been expanding impressively (see table 3, left).
Technical efficiency of five Cooperatives on average has been increasing
from 87.1% in 2007 to 99.8% in 2010, and then it has been decreasing to reach
95.5% in 2012. The best performer was KSBW (Koperasi Setia Bhakti Wanita)
with TE of 100% in all years, followed by KODA (Kodanua) with TE less
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than 100% in 2010 and 2012. However, Kodanua and KOMD (Koperasi Mitra
Dhuafa) should be alerted, since their technical efficiencies decreased to less
than 100% in 2012, while other cooperatives reached 100% in 2012 (see table
3, right).
Table 3. Technical Efficiency of BMT (left) and Conventional Cooperatives (right)
TE

2007

2008

2009

2010

2011

2012

TE

2007

2008

2009

2010

2011

2012

IBAD

77.7

89.2

100

100

81.1

93.4

KOMD

71.6

99.5

100

100

100

82.6

100

89.9

100

100

100

KODA

100

100

100

99.2

100

95.0

ITQN
KOSJs

100

100

94.4

100

100

100

KOSJ

92.1

99.4

87.9

100

93.1

100

MARD

68.7

70.5

78.9

86.2

100

100

MBKV

71.9

65.4

82.0

100

100

100

UGT

98.8

72.5

74.5

76.4

96.7

96.9

KSBW

100

100

100

100

100

100

iTE

86.3

86.4

87.5

92.5

95.5

98.1

cTE

87.1

92.9

94.0

99.8

98.6

95.5

Pure technical efficiency (PTE) of five BMTs has been steadily increasing
from 88.6% in 2007 to reach 100% in 2012. The best performer was KOSJs with
PTE 100% in all 6 years, followed by ITQN with PTE 100% in all 5 years. All
BMTs have reached 100% PTE in 2012. Meanwhile, UGT seemed struggle
with its PTE in 2008-2010 due to their investment in new headquarter office
building. MARD (BMT Mardlotillah) started with low PTE in 2007 (75.0%)
but it has been improving steadily to reach 100% in 2011 and 2012 (see table
4, left).
PTE of five Cooperatives has been increasing from 87.8% in 2007 to reach
100% in 2010 and 2011, but it decreased to 95.9 in 2012. The best performer was
KSBW (Koperasi Setia Bhakti Wanita) with PTE 100% in all years, followed
by KODA (Kodanua) with only one PTE scored less than 100% (96.8%) in
2012. MBKV (MBK Ventura) started with the worst PTE in 2007 (72.4%), but it
Table 4. Pure Technical Efficiency of BMT (left) and Conventinal Cooperatives (right)
PTE

2007

2008

2009

2010

2011

2012

PTE

2007

2008

2009

2010

2011

2012

IBAD

79.3

95.0

100

100

87.9

100

KOMD

75.3

100

100

100

100

82.6

100

100

100

100

100

KODA

100

100

100

100

100

96.8

KOSJs

100

100

100

100

100

100

KOSJ

91.4

100

88.4

100

100

100

MARD

75.0

78.6

85.1

90.3

100

100

MBKV

72.4

65.6

100

100

100

100

UGT

100

76

81

82

100

100

KSBW

100

100

100

100

100

100

iPTE

88.6

89.9

93.2

94.5

97.6

100

cPTE

87.8

93.1

97.7

100

100

95.9

ITQN
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has improved to reach 100% in the last 4 years. Meanwhile, KOMD (Koperasi
Mitra Dhuafa) should be given a warning, since its PTE slid to 82.6% in 2012
from 100% in previous 4 years (see table 4, right).
Scale efficiency (SE) of five BMTs has slightly increased from 97.1% in
2007 to reach 98.1% in 2012 with a decrease to 95.9 % in 2008 and further
decrease to 93.8% in 2009. The best performer was KOSJs with only one SE
scored 94.4% in 2009, followed by ITQN with only one SE scored 89.9% in
2009. BMT UGT has never reached 100% in scale efficiency, due to its ever
expanding branches. Meanwhile, BMT IBAD (Ibadurrahman) should be
given a warning, since its scale efficiencies slid to 92.2% in 2011 and 93.4% in
2012 from previously 100% in the previous two years (see table 5, left).
Scale efficiency of five Cooperatives has also slightly increased from
99.0% in 2007 to reach 99.6% in 2012, with a decrease to 96.3% in 2009. The
best performer was KSBW with scored 100% in all years, followed by KOMD
with SE slightly less than 100% but increasing in the first two years. KODA
should be given a warning since its SE slid to 98.2% in 2012, while other
Cooperatives scored 100% (see table 5, right).
Table 5. Scale Efficiency of BMT (left) and Conventional Cooperatives (right)
SE

2007

2008

2009

2010

2011

2012

SE

2007

2008

2009

2010

2011

2012

IBAD

98.0

93.9

100

100

92.2

93.4

KOMD

95.1

99.5

100

100

100

100

ITQN

100

89.9

100

100

100

KODA

100

100

100

99.2

100

98.2

KOSJs

100

100

94.4

100

100

100

KOSJ

101

99.4

99.4

100

93.1

100

MARD

91.6

89.7

92.6

95.5

100

100

MBKV

99.2

99.8

82.0

100

100

100

UGT

98.8

95.8

91.9

92.8

96.7

96.9

KSBW

100

100

100

100

100

100

iSE

97.1

95.9

93.8

97.7

97.8

98.1

cSE

99.0

99.7

96.3

99.8

99

99.6

Return to scale (RTS) shows if a MFI still in increasing stage (increasing
return to scale or IRS, where one additional input resulted in more than one
output), optimum stage (constant return toscale or CRS, where one additional
input resulted in one output), or decreasing stage (decreasing return to scale or
DRS, where one additional input resulted in less than one output). RTS of five
BMTs have been stagnant in 2007-2009, but they have been improving in 2010
to 2012, where all five BMTs have reached CRS in 2012, which means all BMTs
have reached the optimal stage. Meanwhile, RTS of five Cooperatives have
been improving to reach CRS for all Cooperatives in 2010 and 2011, but they
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experienced a decline in 2012 where only three Cooperatives reached CRS in
2012, while one Cooperative (KODA) has slid to DRS and one Cooperatives
(KOMD) has slid back to IRS.
CMFI

IMFI
DRS

IRS

5

CRS

IRS

DRS

3
2

2

2

2
1

2
1

22
11

2007

1

2009

2010

3

2

1
0

2008

5

3

2

0

5

CRS
4

4

2011

00
2012

2007

1

11

0

0

00

00

2008

2009

2010

2011
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Figure 3. Return to Scale of BMT (left) and Conventional Cooperatives (right)

In 2007-2009, BMT suffered weaknesses in some aspects, including
fixed asset, labor, member, financing and other income. However, by 2011
and 2012, the weak aspects of BMT have been shifted to bank financing and
equity from member’s contribution. (see table 6, top). Bank financing has
become the major source of fund, indicating that BMT still find difficulty in
collecting deposits from majority of poor member. Aside from that, BMT has
to maintain its liquidity to gain community’s trust especially when member
withdraws deposits in certain times (such as, new academic year and
Ramadhan festive). Inefficient equity derived from member’s contribution
shows that high amount of earnings (SHU) has been distributed to member,
combined with low principal and compulsory deposits.
Meanwhile, cooperative has also suffered weaknesses in 2007-2009,
including labor, fixed asset, equity from member’ contribution, financing and
other income. However, by end of 2012, weak aspects have been reduced
to fixed asset, equity from member’s contribution and other income (see
table 6, bottom). The weakness of fixed asset was caused by large number of
cooperatives having luxurious asset (such as luxurious property). Inefficient
equity from member’s contribution also shows that high earnings (SHU) has
been distributed to member, combined with low principal and compulsory
deposits. Aside from that, inefficient other income was caused by not many
cooperatives offered various financial services to its member.
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Table 6. Potential Improvement: BMT (Top) and Cooperative (Bottom)
IMFI-min

2007

2008

2009

2010

2011

2012

IMFI-max

2007

2008

2009

2010

2011

2012

Deposits (X1)

-13.7

-13.6

-12.5

-7.5

-4.4

-1.9

Deposits (X1)

0.0

0.0

0.0

0.0

0.0

0.0

Labor (X2)

-20.1

-14.3

-12.5

-7.5

-5.8

-1.7

Labor (X2)

-9.2

-1.0

0.0

0.0

-1.7

0.0

F. Asset (X3)

-25.6

-20.7

-34.5

-11.6

-4.4

-1.9

F. Asset (X3)

-17.3

-10.2

-25.8

-4.8

0.0

0.0

Bank Fin. (X4)

-16.7

-13.6

-12.5

Member (X5)

-28.8

-13.6

-17.7

-7.5

-14.6

-15.1

Bank Fin. (X4)

-3.0

0.0

0.0

0.0

-10.5

-13.8

-7.5

-12.5

-11.7

Member (X5)

-15.2

0.0

-5.8

0.0

-8.4

-10.1

Financing (Y1)

0.6

0.0

5.1

0.0

0.0

0.0

Financing (Y1)

19.5

18.4

21.3

9.4

5.4

2.0

O. Income (Y2)

5.4

0.0

0.6

0.0

0.0

0.0

O. Income (Y2)

26.8

18.4

16.4

9.4

5.4

2.0

CMFI-min

2007

2008

2009

2010

2011

2012

CMFI-max

2007

2008

2009

2010

2011

2012

Deposits (X1)
Labor (X2)

-12.9

-7.2

-6.0

-0.2

-1.4

-4.5

Deposits (X1)

0.0

0.0

0.0

0.0

0.0

0.0

-19.9

-13.7

-8.6

-0.2

-1.4

-4.5

Labor (X2)

-7.6

-7.0

-3.0

0.0

0.0

0.0

F. Asset (X3)

-13.0

-11.3

-15.9

-1.5

-1.4

-8.2

F. Asset (X3)

-0.1

-4.2

-11.6

-1.3

0.0

-4.1

Bank Fin. (X4)

-16.4

-10.1

-6.0

-0.2

27.0

-4.5

Bank Fin. (X4)

-4.9

-3.0

0.0

0.0

30.5

0.0

Member (X5)

-22.4

-23.6

-14.2

-0.2

-2.9

-6.0

Member (X5)

-12.1

-18.6

-10.0

0.0

-1.6

-1.8

Financing (Y1)

0.0

0.0

0.0

0.0

0.0

0.0

Financing (Y1)

17.5

10.8

7.1

0.2

1.5

5.2

0.0

0.0

0.0

0.0

6.0

O. Income (Y2) 4.6E+09

10.8

7.1

0.2

1.5

12.5

O. Income (Y2) 3.3E+09

4.3. Analysis
From those three microfinance models, Grameen model (conventional and
Islamic) shows better performance than individual and micro-banking
model, since Grameen model extends small amount but high quantity of
group lending join responsibility (GLJR) financing to all members, so that
it is exposed to low risk and resulted in low non performing financing
(NPF or PAR). The weakness of Grameen model is its low deposits, since
its member are generally poor. Therefore, the funding of Grameen model is
highly dependent on external source (such as bank financing), which is very
expensive. Aside from that, Grameen model focus its business on financing
and has not yet been expanding to other financial services.
Individual model has largely similar characteristics to Grameen model,
where all depositors, creditors and service user are members, so that all
benefits (including earnings) will be distributed back to its member. However,
individual model is exposed to higher risk and higher non performing
financing than Grameen model. The dilemma of individual model is that it
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has potential to collect deposits from the community, but on the other hand,
it does not gain enough trust from the community to deposit their money.
Therefore, only trusted individual model which is able to collect inexpensive
funding from the community.
Micro-banking model enjoys high trust and large network from its parent
bank, so that it is able to collect inexpensive funding from the community at
large. Micro-banking model could extend financing to individual customer
(no need of membership) in bigger amount and could exposed to higher
risk and higher non performing financing. To maintain performance and its
sustainability, micro-banking model must have an excellent business model.
It can be concluded that each microfinance model has its own
characteristics, market segment and business model, which are all needed
by various segments of the poor and micro-business. These variety of
characteristics and models of microfinance contribute to unique performance
of each model, so that basically they should not be compared apple to apple.
To maintain performance and sustainability, each microfinance model should
be treated in special way according to its characteristics. Allahu a’lam.

5. Conclusion and Recommendation
5.1. Conclusion
Microfinance institutions, either conventional cooperatives (CMFI) or
Islamic cooperatives or BMT (IMFI) play important roles in empowering and
developing the poor and micro enterprise in Indonesia by providing various
micro financial services for their customer and member. Therefore, they must
be sustainable, effective, efficient, affordable, and resulted in welfare impact
to alleviate poverty and improve wellbeing.
The results show that the average technical efficiencies (TE) of CMFI
have always been higher than those of IMFI in 2007-2011, while in 2012,
the TE of IMFI (98.1%) has passed higher than that of CMFI (95.5%), since
the TE of IMFI increased from 95.5% and the TE of CMFI decreased from
99%. The TE fluctuation of CMFI has been contributed by the fluctuation of
its PTE, where the PTE of CMFI has been increasing in 2007-2011 and then
decreased in 2012, while the SE of CMFI has been stable at high level, except
slight decrease in 2009. Meanwhile, the TE fluctuation of IMFI has also been
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contributed greatly by the fluctuation of its PTE, where the PTE of IMFI has
always been increasing in the whole period, while the SE of IMFI contributed
with the slight increase in 2012.
The structural funding problem of CMFI and IMFI (low Deposits – X1)
has forced them to borrow from Bank Financing (X4), which is included in
this study. The results of efficiency with minimize input show the consistent
inefficient deposits (X1) as input in CMFI and IMFI, implying the struggle of
MFIs to collect sizeable deposits as their main source of cheap funds.
CMFI has consistent inefficiency in Fixed Assets (X3) and Members’
Equity (X5), adding Other Income (Y2) in 2012 as output suggesting that
most CMFIs still focus on extending financing as their main business. IMFI
has consistent inefficiency in Member’s Equity (X5), adding Bank Financing
(X4) in 2011 and 2012 suggesting that most IMFIs have been burdened by
expensive bank financing as their source of fund. Fortunately, IMFIs have
expanded their business by also providing various financial services.
In 2012, only 3 out of 5 CMFIs have reached constant return to scale
(CRS), which was a decline from previous years, where all 5 CMFIs have
reached CRS in 2010 and 2011. Meanwhile, in 2012, all 5 IMFIs have reached
CRS, suggesting that they technically have achieved efficiency. Meanwhile,
the possible improvements for inefficient CMFI include to save in Deposits
(X1), Labor (X2) and Bank Financing (X4), as well as to increase in Other
Income (Y2). Meanwhile, the possible improvements for inefficient IMFI
include to save in Bank Financing(X4) and Members’ Equity (X5).
These results suggest that the efficiency of CMFI has been very
impressive, especially in 2010 and 2011, but it has decreased in 2012 mainly
due to the decline in PTE, while the efficiency of IMFI has been lower than
CMFI in early years, but consistent increase in PTE has made IMFI reached
higher efficiency than CMFI in 2012.
The common problems of CMFI and IMFI are mostly in funding and
equity as their main source of fund to extend micro-financing, including
low in deposit taking, too much dependent on bank financing and low in
member’ equity (principal deposits and compulsory deposits).
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5.2. Recommendation
Funding has become one of the main structural problems of, conventional
as well as Islamic, microfinance institution (MFI), which has never been
resolved, since it is depended mainly on deposits from its poor and microbusiness members, which naturally do not have plenty of savings, so that
MFI has to find affordable/cheap secondary source of fund, which could be
partly resolved by national campaign of “Let’s go to Cooperatives” or “Let’s
go to BMT” to make Cooperatives or BMT a community micro-bank, so that
wealthier members of the community would also like to join and open an
account in MFI. Therefore, MFI should develop and provide other microfinancial services, such as money transfers, ATM, SMS-banking, internetbanking, micro-takaful, various micro-savings, various micro-financing, etc.
To improve the equity of BMT and decrease/get rid of bank financing,
Baitul Maal division of BMT could become waqf manager (Nazhir) to collect
and manage cash waqf and deposited the waqf fund as Waqf Equity in Baitut
Tamwil division, since waqf would not be withdrawn and the ownership
would be in the hand of God (Allah).
The benefits of BMT as Nazhir (the Baitul Maal division) and fund
manager of cash waqf (the Baitut Tamwil division) would be maximized not
only for final mauquf alaih (i.e., beneficiaries of services or social activities
supported by cash waqf returns), but also for intermediate mauquf alaih (i.e.,
BMT and BMT members). Cash waqf management would be more efficient
since BMT could efficiently collect cash waqf since it has Baitul Maal which
has been experienced in collecting zakat and infaq, it has potential waqif
(waqf endower) from its employee, member and other external stakeholders,
and also it has Baitut Tamwil which has been experienced in investing to
micro-financing and real sector investment.
ASSETS

LIABILITIES

Cash

Wadiah Deposits

Bank Deposits

Investment Deposits

Receivables (Murabahah, Qardh, etc.)

Bank Financing

Financing (Mudharabah, Musharakah, etc.)

Waqf LT Investment Deposits

Real Sector Investment

Waqf Equity

Fixed Assets

Capital
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When BMT as Nazhir and fund manager of cash-waqf, Liabilities of
BMT would increase with the addition of Waqf Investment Deposit and Waqf
Capital Participation, so that over time, bank financing would decrease, total
liabilities would increase, the ratio of third party fund over total liabilities
would decrease, liquidity would increase, mismatch would decrease and cost
of fund would decrease.
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ABSTRACT
OVERVIEW: Countries that are rich in oil-, gas, and mineral resources have bigger
opportunities and challenges at the same time.
The study pursues two goals, firstly is to show that industry organisation of some
resource-rich countries is shaped in a way to capture rents created by the governments,
and secondly, to measure welfare and opportunity costs of such activities for society.
Easy government financial resources allow inefficient firms to prosper at the cost of
the more productive firms. Moreover, easy corruption, permissive legal system and
poor laws makes rent-seeking activities productive, self-sustaining, and less costly.
Therefore, firms do not emerge due to entrepreneur’s skills, special abilities or creative
and innovative ideas but rather because of unique access to public resources and/or
affiliation to public sector.
Studies on resource curse showed that it is very difficult effectively spend fluctuated
resource revenue. Usually significant public spending supposed to provide good
social and public services and improve market efficiency. However, without strong
public institutions, reliable legal systems, and efficient governance large spending
aggravates market conditions, leads to higher corruption and income inequality.
METHODOLOGY: Study is based on EBRD-World Bank Business Environment
and Enterprise Performance Survey (BEEPS), 2012-2015. To test our hypothesis
the regression analysis is carried out where dependent variable is percentage of firms
with government contract or attempted to secure a contract with governments.
Underdeveloped infrastructure, financial constraints, and weak rule of law in
addition to easy public resources leads to relocation of resources from productive
sectors to rent-seeking players.
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PRELIMINARY RESULTS:
Firms with international certifications, and those who export more and purchase fixed
assets more are significantly more have or secured government contract. Firm size
and web availability are positively correlated with a probability to have government
contract. However, spending on purchases of land and buildings is associated with a
significantly lower likelihood to have government contract.
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INTRODUCTION
The rent-seeking theory has been introduced by Gordon Tullock (1967).
According to Tullok, social costs in rent-seeking activities are represented
by monopoly’s economic rent. However, rent is obtained by government
privilege in the form of special regulation or tariffs, rather than natural
monopoly’s licenses in Tullok’s model. Moreover, the author argued that
costs to achieve such privilege position should be considered as costs as well.
For example, Krueger (1974) measures rents generated by import licenses lies
approximately in a range of 15% of GNP for Turkey. The study on African
countries from 1975 to 1987 years reveals that rent-seeking activities provides
between 6% and 37% of GDP (Gallagher, 1991). Other authors found out that
rent-seeking activities slow down growth (Tornell & P. R. Lane, 1999) or
aggregate income (Baland & P. Francois, 2000). By relocating resources away
from productive to unproductive sectors, rent-seeking generates social cost.
Unempirical studies of rent-seeking theory has provided meaningful
insights. The theory significantly has contributed to trade policies, monopolies,
public choice and public goods. It has added new explanations to the behavior
of policy makers, bureaucrats and affiliation groups. However, the research
on rent-seeking has not been supported by significant and robust empirical
evidence. Tullock recognizing theoretical saturation of the phenomena
despite its empirical insufficiency described it as “metaphysical” problem
(1988). “All of this is theoretically correct, but as a person who has written
more in this field than anyone else, and who wrote the original article, I have
been perturbed by the difficulty in finding any actual measurable cost of that
rectangle” (1997).
The estimation of rent seeking is mainly compiled to the estimation
of opportunity costs or its productive alternatives. Firstly, other productive
alternative of resources invested in rent seeking has to be defined and to be
measurable empirically. Secondly, the decision whether it is more productive
or socially wasteful activity has a subjective nature.

EMPIRICAL EVIDENCE OF RENT SEEKING ACTIVITIES
The study of Ignasio del Rosal classified rent seeking measures into four
categories. The first approach is called “indirect measures” where waste is
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associated with rents from monopoly model caused by government’s tariffs,
licences or other ways of public regulation. This category is grounded on wellestablished theoretical foundation. Beside Tulock’s and Krueger’s pioneered
papers on the social costs of rent seeking, Posner (1975) calculated social
costs of monopoly and monopoly-inducing regulations by estimating the
price rise due to new regulations. Social waste in some US industries reaches
from 5% to 32% of industry sales. Moreover, Cowling and Mueller argue that
beside the Tullock’s rectangle at monopoly model, cost of obtaining privilege
position should be considered as social waste. Direct monopoly’s benefit
is only part of rent seeking costs and the associated expenditures such as
bribes, restaurant’s meeting or golf club’s membership have to be included.
Due to saturation of this measure by empirical evidences, this method is not
considered in our paper.
The second category is called “accounting” which based on ad hoc
approach. Number of law graduates, political contribution, or number of
restaurant are considered as a social waste. “Accounting” approach is not
sufficiently conclusive and not rely on strong theoretical background.
Expenditures counted as social waste is not always waste and not always
empirically supported as such. Some variable calculated as social costs even
look very doubtful, for example expenditure on crime prevention (Laband
& Sophocleus, 1992), private and public expenditure on security, budgetary
changes (Katz & Rosenberg, 1989) and non-fast food restaurants per capita
(Mixon, 1994). This method is not considered for our paper since results are
questionable, country-specific and not very convincing.
The last measures are labelled “aggregate approach”. Papers are aimed
to evaluate macroeconomic effect of rents seeking activities. GDP, GNP or
government expenditure are considered as dependent variable and some
proxy of rent seeking activity as independent variable.

METHODOLOGY
By using “aggregate” approach, we would like to measure how industrial
organization has been changed due to the changes in government expenditure.
Government’s contract is considered as one of channel of government
expenditure and as object of our study. This paper is aimed to contribute to
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the discussion how rent-seeking harms industrial organisation by relocating
capital to the less productive sectors. Moreover, the abundance of natural
resources or large inflows of foreign aid increase the number of entrepreneurs
engaged in rent seeking and reduces the entrepreneurs running productive
firms (Torvik, 2001; Svensson, 1999). Large government expenditure can
distort the market and breed corruption, rather than providing the public
goods necessary to support market efficiency.
The first step of research is devoted to the testing the hypothesis that
firms bidding for government contracts are mostly driven by rent seeking
behaviour rather than the exploitation of entrepreneurial opportunities at
underdeveloped institutional environment. There are significant number
of articles showing large rents obtained from rent seeking activities in
developing countries characterised by weak institutions and high level of
corruption (M. Murphy, 1993; Acemoglu, 1995). Three resource-rich countries
with poor institutions were chosen for our study: Kazakhstan, Azerbaijan
and Russia. To test our hypothesis probit regression analysis is employed.
As an output variable, we have a declaration of whether a firm secured or
attempted to secure a government contract over last year. According to the
theory, we included as independent variables: relevant procurement system
indicators, country-level controls variables, including regional dummies and
firm-level controls, including sector dummies.
Procurement system indicators contain log of variables such informal
payment and gifts. Country-level controls include income per capita and
population density. Firm-level control variables involves size, age, the top
manager’s experience, and ownerships, dummy for export or local market.
Sector dummies are included, since some sectors such as construction have
more government contracts. We expect that variables referring to long-term
investments such as innovations and fixed assets should be lower in rentseeking companies.
The second step is measure industrial distortion by rent seeking
activities with panel data. We would like to measure how the changes in
government’s expenditure reshape industrial structure.
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DATABASE
The Environment and Enterprise Performance Survey (BEEPS) conducted
by EBRD and the World Bank is used for study to test the hypothesis. The
BEEPS in 2012-2014 covered 15,883 enterprises in 30 countries of Eastern
Europe and Central Asia: Albania, Armenia, Azerbaijan, Belarus, Bosnia and
Herzegovina, Bulgaria, Croatia, Czech Republic, Estonia, FYR Macedonia,
Georgia, Hungary, Kazakhstan, Kosovo, Kyrgyz Republic, Latvia, Lithuania,
Moldova, Mongolia, Montenegro, Poland, Romania, Russia, Serbia, Slovak
Republic, Slovenia, Tajikistan, Turkey, Ukraine, and Uzbekistan. BEEPS
V started in Russia in 2011-2012, covering 4,220 enterprises in 37 regions,
followed by other countries in 2012-2014. There are five editions of database
available from 1999 to 2014.

PRELIMINARY RESULTS AND CONCLUSION
Firms with international certifications, and those who export more and
purchase fixed assets more are significantly more have or secured government
contract. Firm size and web availability are positively correlated with a
probability to have government contract. However, spending on purchases
of land and buildings is associated with a significantly lower likelihood to
have government contract.
Despite the strengths of these relationships in terms of statistical
significance, the evaluated effects of the regressions coefficients should be
interpreted cautiously and increase the robustness of the outcomes further
research is required.
Further steps of research will help us to verify that higher public
spending alone is unlikely to produce desirable social outcomes without
substantial improvements in the efficiency of public service delivery.
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ABSTRACT
The role of insurance industry is substantial for economic development as they enable
pool risk and reduce the impact of losses of individuals and business. However, some
studies reveal that the performance of insurance industry in developing countries is
lower than those in developed countries. Insurance companies in developing worlds
are technically and allocative inefficient (Ehling and Luhnen, 2009). Meanwhile,
Indonesia is perceived as potential market for insurance industry considering its
large population and low penetration. This study is keen to asses the efficiency of
life insurance companies in Indonesia that contributes to half of insurance market
in Indonesia. In order to investigate the role of ownership structure on efficiency
in insurance industry, this study estimate the efficiency of local and joint venture
insurers separately. The parametric approach of Stochastic Frontier Analysis (SFA)
of the estimation of translog cost function is employed to measure the degree of
technical and cost allocative efficiency. Further, this study adopts two approaches of
cost and profit efficiency and estimate them using time invariant and time varying
models to test the assumption of efficiency score variation across times. The financial
reports of balance sheet and income statements are employed to collect the data on
insurers outputs, inputs and price of inputs of 35 insurers between 2010 and 2014.
The estimations using SFA approach show that the time varying model is more
appropriate to estimate the translog cost model. On average, the performance of
Indonesian life insurance industry was not efficient during the observed period of
2010-2014. The mean of cost allocative efficiency score was 0.3563 meaning that
insurers only capable of allocating 35.63 percent of cost efficiently while the rest 64.37
percent were allocated inefficiently. However, the efficiency level across insurers are
varied where the least efficient firm efficiency score was 0.0329 and the most efficient
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insurer recorded efficiency level of 0.9201. The examination of efficiency score for
each of insurer reveals that more than 40 percent of insurers efficiency score were
lower than 25 percent. Meanwhile, only 14 percent of insurers recorded efficiency
score more than 75 percent. On average, domestic insurers were more cost efficient
than the joint venture insurers with the efficiency score was 0.4793 and 0.2102
respectively.
Keywords : Insurance industry, Efficiency, Stochastic Frontier Analysis, Time
Varying Model
JEL : L1; L25; G22
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1. Introduction
The role of insurance industry is substantial for economic development as
they enable pool risk and reduce the impact of losses of individuals and
business. However, some studies reveal that the performance of insurance
industry in developing countries is lower than those in developed countries.
Insurance companies in developing worlds are technically and allocative
inefficient (Eling and Luhnen 2009). Other study by Diacon et al (2002) also
reveals that insurers in the United Kingdom, Spain, Sweden and Denmark
have the highest levels of technical efficiency. The insurers in Denmark and
Japan are the most cost efficient, while the least cost efficient is the Philippines
insurers. Eling and Luhnen (2009) found that insurers in emerging markets
such as Brazil, Indonesia, Mexico, Poland, Russia and South Africa were not
cost efficient.
Further, the efficiency of insurers in developed countries is relied on
their capability to produce a particular level of output with the minimum
cost. The technical efficiency score of non-life insurance companies in the
developed countries for example Japan, Denmark and Switzerland were 0.85,
0.88 and 0.86 respectively. Comparably, the life insurers in developed countries
such as Norway, Denmark and Portugal were much higher than emerging
economies with the technical efficiency score closed to one. In addition,
the capability of insurers in emerging market in allocating their resources
efficiently was lower than their counterparts in developed countries as shown
by the scores of total cost efficiency score. Regarding to Indonesia, study by
Eling and Luhnen (2009) measure the technical and cost efficiency of 42 nonlife insurance companies in Indonesia between 2002 and 2006. Employing
the parametric approach of Stochastic Frontier Analysis (SFA), the technical
efficiency score was 0.66 and overall cost efficiency score was 0.59.
Meanwhile, Indonesia is perceived as potential market for insurance
industry considering its large population and low penetration. The industry
offers both life and non- life insurance services with the contribution shared
almost equally. Despite of its large potential market, insurance industry is
prohibited for the penetration of foreign insurance companies except if they
are collaborated with local insurers and established the joint venture. This
implies Indonesia adopts the localization of ownership in the insurance
market which ownership of serving insurers in Indonesia must be held by
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nationals of the country. This also reflects that the pure foreign penetration is
not allowed under current policies in Indonesia.
Regarding to insurance in Asian countries, a study by Boonyasai et al
(2002) argued that deregulation and liberalization in Korea and Philippines
contributes to better performance of efficiency in the local insurance market.
Liberalization and deregulation removed barrier to enter the local insurance
market. The lower barriers to entry induced the establishment of new insurers.
Literature under the structural approach of industrial economics argue that
the firms’ behavior and market performance are determined by the structure
of market. An increase of establishment of new insurers will lower the market
concentration and enhance the competition in the local market.
The localization of ownership in the Indonesian insurance industry
may dampen the role of competitive market to induce efficiency in the local
industry. Meanwhile, insurance industry is characterized by economies
of scale and scope that is possible acquired by large insurance companies
operating across the world. Generally, literatures suggest that an increase of
number of insurers for example through penetration of foreign institutions
reduces market concentration that subsequently enhances competition in the
local market. However, a study by Mulyaningsih et al (2015) that modes of
entry of foreign banks into the local market determines the impact of the
foreign penetration on competition of the local market. Their study examined
the competitive behavior of foreign banks by comparing the behavior of
merger and acquisition banks (M&A) and green field banks such as joint
venture. The findings concluded that green field banks behaved more
competitive than the M&A banks because they are simply new entities that
forced to compete extensively to reap the market share.
This study is keen to asses the efficiency of life insurance companies
in Indonesia that contributes to half of insurance market in Indonesia. Life
insurance industry contributes to total insurance industry in Indonesia by
46 percent of assets and 49 percent of investment by 2014. In regards to the
ownership structure of insurers, almost a half of insurers are joint venture.
A significant increase of the establishment of joint venture was observed in
2014 in which three joint ventures entered the market. The establishment of
three new joint ventures has increased the foreign participation by 19 percent
in terms of number in local insurance market.

644

Cost and Profit Efficiency of Local and Joint Venture Life Insurances in Indonesia

In order to investigate the role of ownership structure on efficiency
in insurance industry, this study estimate the efficiency of local and joint
venture insurers separately. In addition, this study employs frontier analysis
in estimating efficiency as this method is superior to measure relative
performance of production units compared to the benchmark (Berger and
Humprey, 1997). The input oriented approach is utilized to measure cost and
profit efficiency of domestic and joint venture insurers in order to portray
the capability of efficiency of production unit in terms of cost and revenues.
A study by Maudosa et al (1999) underlined the importance of measuring
profit efficiency as some studies imply that the most inefficiencies is on the
revenue side. Finally, this study also conducts test of the time varying and
time invariant approaches to select the best model for efficiency estimation.

2. Frontier Analysis of Efficiency in Insurance Industry
Literature on firm efficiency measurement was introduced by Farrel (1957). The
measurement was developed by constituting of Debreu (1951) and Koopmans
(1951) model. Farrell (1957) described that firms’ efficiency measurement is
consisted of two components which are technical and allocative efficiency.
Technical efficiency refers to producer capability to maximizing the
production of output by using the available inputs. A technically efficient
firm can either maximize output using available inputs or minimize cost to
produce given level of output. Further, allocative efficiency is defined as the
capability of firms to determine the mix of inputs (e.g., labour and capital) to
produces a given quantity of output at minimum cost, given the input prices
which prevail. Farrell (1957) further explained that economic efficiency is the
combination of technical and allocative efficiencies. Thus, an efficient firm is
those which is able to minimize the production cost to produce output with a
particular level of technology and prevailing market price of inputs.
More current literature by Berger and Humphrey (1997) proposed the
frontier approach to measure firms’ efficiency. Further, frontier approach is
consisted of parametric and non- parametric methods. Parametric approach
employs econometric method to measure firms’ efficiency. There are three
methods developed under parametric approach which are Stochastic
Frontier Analysis (SFA), Thick Frontier Analysis (TFA) and Distribution Free
Approach (DFA). Regarding to non-parametric approach, it relies on linear
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programming technique to measure efficiency. There are two commonly
methods under non-parametric approach which are Data Envelopment
Analysis (DEA) and Free Disposal Hull (FDH).
This study employs the parametric approach of the Stochastic Frontier
Analysis (SFA). Specifically, the measurement of efficiency of insurance
industry in Indonesia utilizes the input-oriented approach because it
concerns with the cost minimization and profit maximization (Coelli et
al, 2005). According to the input-oriented approach, the efficiency level of
production unit is referred to its capability to combine inputs that can be
reduced proportionally without changing the output level1. In addition, input
orientation enables researcher to measure cost efficiency level of production
unit that produces multiple outputs (Kumbhakar and Lovell, 2000). This
assumption is relevant with the object of this study where insurers generate
both insurance claim and investment by utilizing a set of inputs.
According to input-oriented approach, the source of firms’ efficiency is
relied on its capability to minimize costs or maximize revenues. Most studies
discuss the efficiency of the financial institutions concern with their capability
in minimizing costs. Thus, the measurement of firms’ efficiency is determined
by the capacity to produce a given amount of output at minimum cost using
the best mix of inputs given the input prices which prevail.
According to Kumbhakar and Lovell (2000), the basic model of cost
frontier using panel data is EEEEEEEEEEEEE, where the operational cost
(nn) of insurer i at time t is a function of output level (nn), inputs prices (nn)
and its cost frontier
. Further cost efficiency (CE) equals to the
ratio of the minimum cost to the actual cost as shown in equation below.
Efficiency score is ranged between zero and one with smaller value signalling
less efficient insurers.

								Equation 1

1

Meanwhile, the output-oriented orientation uses a number of outputs that can be added
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Above equation assumes that cost frontier of nnnnnnnnnis deterministic.
It disregards the circumstance that cost is also determined by random shock
beyond the control of the firms. Thus, the proper equation to measure
efficiency based on parametric approach of Stochastic Frontier Analysis
(SFA) is consisted of deterministic
and random shock
as
shown by below equation.
								Equation 2
Meanwhile, considering the objective of firms to maximize profits, it
requires firms to both minimizing cost and maximizing volume of revenues
(Maudosa et al, 1999). Therefore, the measurement of efficiency by solely
concerns on cost minimization is not sufficient. Moreover, some studies for
example Berger and Mester (1997), Lozano (1997) and Rogers (1998) concluded
that profit inefficiency is always larger than cost efficiency. Maudosa et al
(1999) conveyed that profit inefficiency was due to the selection of incorrect
composition of output or the creation of invalid pricing policy. Berger and
Mester (1997) found that the profit efficiency of U.S. banks of 1990 to 1995
was only 46.3 percent based on alternative profit efficiency and 54.9 percent
using the standard profit efficiency. Further, the variation of profit inefficiency
was four times greater than cost inefficiency demonstrating large variation of
revenue maximizing.
According to Berger and Mester (1997), there are two approaches
in measuring profit efficiency which are standard profit efficiency and
alternative profit efficiency. The measurement of profit efficiency using
standard approach is conducted by comparing the firms’ ability to generate
maximum profit at particular price of outputs and inputs to benchmark
firm with the best practice in the industry. The approach assumes that both
markets for input and output are perfectly competitive (Maudosa et al, 1999)
and the profit function is written as:
								Equation 3
and in the logarithmic terms:
								Equation 4
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In order to produce the positive values of logarithmic of profits, we
must add constant value of θ. In addition, refers to profit level which is
determined by profit frontier of output vector of input and output prices. As
the function is stochastic, profit is also determined by random shock (v) and
the level of profit inefficiency (u).
The assumption of perfect competitive markets of input and output is
not relevant in the case of Indonesian insurance. Thus, this study relies on
alternative profit efficiency approach because it assumes that the input and
output markets are not competitive. In addition, the alternative approach
incorporates the variation of services quality across insurers and unavailability
of information of output price. The alternative model employs the output
vector as the determinant of profit instead of output price information. Thus,
according to alternative profit function, insurers treat quantity of output (Y)
and the price of inputs (w) as given. Therefore, insurers maximize profits by
adjusting the price of the output (P) and the quantity of inputs (Maudosa et
al, 1999). The profit function is expressed as:
								Equation 5
Finally, the profit efficiency is calculated as the ratio between the actual
profit of an insurer and the maximum level of profit generated by the most
efficient insurer. A higher value of profit efficiency indicates higher efficiency
and the most efficient insurer has efficiency score of profit of one (Maudosa
et al, 1999).

						 		Equation 6

3. Cost Efficiency Measurement of the Parametric
Approach – Stochastic Frontier Analysis
As discussed in the previous sections, the measurement of efficiency both
cost and profit requires the introduction of stochastic approach. It enables the
functional model to capture random shock and inefficiency under its error
term. The parametric approach of stochastic frontier analysis (SFA) firstly
developed by Aigner et al (1977) to estimate both cost and profit frontier
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based on equations. SFA treats random shock as: (i) symmetric component
of random effect of frontier between observations that captures the effect of
uncontrollable exogenous variables and (ii) one-sided component of deviation
capturing inefficiency (Coelli et al, 2003). SFA is also preferable because the
estimated distance function accommodates multiple outputs.
The transcendental logarithm (translog) model is employed to estimate
cost and profit efficiency score (Kumbhakar and Lovell, 2000). Translog
function model has been applied widely to measure cost efficiency in
insurance industry for example Rai (1996), Cummin and Weiss (2000), Fenn
et al., (2008), Choi and Weiss (2005), and Eling and Luhnen (2009). Translog
function is preferred because it offers some advantages. First, the model
function form is flexible so it is able to combine some outputs and inputs
in a single analysis (Khumbakar and Lovell, 2000). Econometric equation
for translog cost function model in life insurance industry is as follows.
The translog of profit function is similar with the cost function and there
is one adjustment required. Translog profit function employs the profits as
dependent variable.

				 				
								
								
					
								Equation 7

LnTCit is a natural logarithm of total operating cost insurer i at time
t. LnY1it is a natural logarithm of total score of claim and claim reserve
insurer i at time t. LnY2it is a natural logarithm of total investment insurer i
at time t. Lnw1it is a natural logarithm of price of input labour and business
service insurer i at time t. Lnw2it is the price of debt capital insurer i at time
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t, and Lnw3it is the price of equity capital insurer i at time t. Then, π_iit
is a controllable error factor (inefficiency) and
is a random effect and
uncontrollable error factor.
In order to ensure linier homogeneity of degree 1 in input price, this
study randomly chooses one input price (in this case, w1), and then cost (or
profit) is divided by w1. Further, all other input prices are also divided by
selected input price by this input price by this input price (w1) to ensure
the linier homogeneity (Kumbhakar et al., 2015). The econometric model
assumes that vit is distributed normally with the mean of zero and variance
nnnnnnnnnnnnnnn. Further, the distribution of
is half-normal with mean
equals to zero and variance is stated as , N(0, σ_v^2,σ_v^2). The predicyion
of cost or profit efficiency score employs the value of μ_itgenerated from
equation 7. Below is the function to predict the cost efficiency score based on
Batesse and Coelli (1988) model. The equation is written as follows:

								Equation 8

Another basic assumption under efficiency measurement of SFA is that
the efficiency scores are time-varying meaning that the scores are allowed to
change over time. This study conducts test whether the parameter of efficiency
score is time varying or time invariant across observation between 2010 and
2014. According to Kumbhakar et al (2015), the time varying model permits
the parameter of efficiency score to increase or decrease during the observation
period. Bettese and Coelli’s (1992) time varying model is a basic model used
in measuring efficiency score. The parameter of model equation is as follows:
								Equation 9
The symbol γ in equation 9 is the parameter used to make estimation, in
which Battese and Coelli’s (1992) model only uses one parameter to estimate
the inefficiency. Inefficiency value (μ_ilowes if γ γ>0 or constant if γ γ=0 or
higher if γ γ<0 (Kumbhakar and Lovell, 2000). If parameter
is positive,
the company’s efficiency level tends to increase as the time increase, and vice
versa.

650

Cost and Profit Efficiency of Local and Joint Venture Life Insurances in Indonesia

The Log-Likelihood Ratio test (LR Test) is employed to examine the best
whether it is time invariant model and time varying model (Kumbhakar et
al., 2015). The hypotheses to be tested are hypothesis null and hypothesis
alternative. The null hypothesis stated that the time invariant random effect
model is better than time varying model of Battese and Coelli (1992) model.
Meanwhile the hypothesis alternative tested is that time varying decay
Battese and Coelli (1992) model is better than time invariant random effect
model. The hypothesis test of the two alternative models reveals that the
hypothesis null is accepted as the statistical value using confidence interval
of 1 per cent is lower that the critical value generated from the table Kodde
and Palm (1986). 2The result of the test implies that the the time invariant
random effect 3model is preferred to estimate both cost and profit efficiency
in the life insurance industry in Indonesia between 2010 and 2014.

4. The Value-Added Approach, Input and Output of the Life
Insurance Industry
In order to determine a set of input and output of life insurance industry,
this study has to consider three approaches in understanding the insurance
business. The list of approaches is as follow, the asset or intermediation
approach; the user-cost approach and value-added approach (Berger and
Humprey, 1992). The asset or intermediation approach perceives insurance
company as an intermediary that transform financial assets from surplus unit
to deficit unit. Brocket et al (1998) explained that as financial intermediary,
insurers manage financial assets by borrowing funds from polis holder that
further invested in capital market and paid claims, tax and other costs. The
user-cost approach classifies inputs and outputs of insurance industry based
on the theirs net contribution to company revenues (Hancock, 1985). Output
requires to comply with the criteria that its financial returns on an assets are
larger than the opportunity cost of funds, otherwise it will be classified as
input. This method is appropriate however it is very challenging to collect the
data that suitable with the methods’ requirement (Cummins and Weiss, 2000).
2

3

The statistics value of Log-Likelihood Ratio test of cost frontier model was 0.76 and this was lower than the critical value
of statistics based on Kodde and Palm (1986) of 5.41 with alpha 1 percent. The statistics value of Log-Likelihood Ratio test
of profit frontier model was 1.36 and this was lower than the critical value of statistics based on Kodde and Palm (1986)
of 5.41 with alpha 1 percent.
Based on the Hausman test, random effect model is more suitable than fixed effect model.
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Cummins and Weiss (2000) argued that production or value-added is
the most appropriate approach to examine outputs and inputs of insurance
industry. According to value-added approach, all asset and liability have
some output characteristics. Therefore, it is not suggested to classify inputs
and outputs in a mutually exclusive way. The classification should be based
on the significance of its value-added based on the allocation of operating
cost.
Regarding to value-added approach, insurers have three primary service
products that create value-added to output which are risk pooling or risk
bearing, financial service relating to insured losses and intermediation (Eling
and Luhnen, 2009). Considering the three primary roles of insurance, the first
output is claim and claim reserve representing the role of insurance as the risk
pooling and financial service relating to insured losses. The second output
is investment representing the role of insurance as financial intermediation
(Cummins and Weiss, 2000; Hu et al., 2009; Eling and Luhnen, 2009).
Table 1. The Operational Definition of Variable in the Empirical Model
Variable Category
Dependent variable

Symbols

Proxy

Source

Total operational cost

TC

Operational costs include labour costs, the cost of
insurance agents, product marketing costs, cost of training
and administrative costs

Income statement

Total profit

Pr

Profit after tax

Income statement

Claim and claim
reserve

Y1

total claim and total claim reserve

Income statement
and balance sheet

Total investment

Y2

Total investment

Balance sheet

Price of labour and
business service

w1

Average monthly wages in services sector

Indonesian Labour
Survey (Sakernas)

Price of debt
capital

w2

The rates of one-year treasure bill of Indonesian
Government Bond

Indonesia National
Budget 2016

Price of equity
capital

w3

The rate of return of Indonesia stock market calculated by
rolling using data of five years

https://Yahoo
finance.com

Output

Input price

Regarding to composition of inputs, insurers employ three inputs which
are labour, business service and capital (Cummins and Weiss, 2000). The
measurement of efficiency requires information on the labour cost, expenses
related to business service and capital. It is challenging to collect information
of labour cost. Insurance industry employs two type of workers which are
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insurance agents and home office labour. These two types of workers have
different wage levels. Further, insurance companies do not publish data of
total labour cost. In order to capture the labour’ cost information, this study
combines the expenditure for labour and business service into operating
expense. It is argued that operating cost in insurance industry is largely
allocated to pay for wages and business service (Cummin and Weiss, 2000;
Fenn et al., 2008; Eling and Luhnen, 2009).
The third input is capital consisted of equity capital and debt capital
(Cummin and Weiss, 2000). Equity capital is measured by company total
equity and profits. Further, debt capital is represented by total liability (Eling
and Luhnen, 2009). The price of capital is measured by the rate of one-year
treasury bill of Indonesia Government Bond representing the price of debt
capital. In addition, the price of capital is also represented by the rate of
return of stock market to capture the information of price of equity capital. A
detail information of the measures of costs, profit, input price and output are
available in table one.
This study covered 35 life insurance companies consisted of 19 domestic
companies and 16 joint venture life insurance companies. The publication of
financial report of life insurance companies were collected from the Insurance
Statistics published by the Financial Services Authority (OJK) between 2010
and 2014. In addition, this study relies on secondary data of rate of return
of stock market, treasury bill rate, and monthly wages of services sector in
Indonesia. Furthermore, this study employed panel data type constituting
the combination of time-series and cross-section data. The panel data
improves data quality and enlarges the quantity of data. A larger number
of observation increases degree of freedom and the lower the possibility of
collinearity among independent variables (Gujarati, 2003).

5. Analysis and Discussion
This study concerns with the efficiency level of life the insurance companies
in Indonesia. Particularly, it compares performance of cost efficiency of
domestic and joint- venture insurers. As discussed in the previous section,
the measurement of efficiency for insurers relies on information of firms’ cost
structure, profit, input prices and mix of output. The general information of
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cost structure, profits, inputs price and mix of outputs are available in table
two. In terms of input price, the average rate of debt capital and equity capital
were 4.96 percent and 42.40 percent subsequently. Further, employing data
on average wages of workers in services industry in Indonesia, the price of
labor was 2.41 million IDR monthly.
Table 2. Summary Statistic Descriptive
Unit

Mean

Standar
Deviation

Minimum

Maksimum

Total operational cost

IDR (billion)

538

1,000

2.66

7,280

Profits

IDR (billion)

404

608

9.52

3,950

Claim and addition to reserve

IDR (billion)

2,130

3,080

1.14

21,600

Total investment

IDR (billion)

5,310

9,290

287

49,500

IDR (million)

2.41

0.29

2.06

2.79

Variable
Dependent variable

Output

Input price
Price of labour and business
service Price of
debt capital
Price of equity capital

%

4.96

1.13

3.20

6.50

%

42.40

13.11

18.75

52.88

Regarding to output mix, among two types of output of claim and
investment, insurance industry in Indonesia prefers to conduct its role as
financial intermediary rather than its role in pooling risk and financial service.
On average, the volume of investment was doubled than the value of claim
and addition to reserve. Between 2010 and 2014, insurers generate 5.3 trillion
of investment and only 2.1 trillion of claim. This figures are consistent both for
domestic and joint-venture insurers. Table three reveals that on average jointventure insurers are larger than domestic insurers. During the observation
Table 3. Comparison of Claims and Claims Reserve and Total Investments
Years
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Claims and claims reserve (billion IDR)
Domestic
Joint-venture

Total Investments (billion IDR)
Domestic
Joint-venture

2010

1,570

2,120

2,450

5,900

2011

1,710

1,960

2,740

7,030

2012

1,870

2,640

3,030

7,350

2013

1,960

2,150

3,570

8,810

2014

1,930

3,690

4,540

9,560

Average

1,810

2,510

3,270

7,730
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period, the size of claim and investment of joint venture was close to double
of domestic insurers.
In terms of cost structure, joint-venture insurers extended larger
operational cost than their domestic counterpart. Thus, in order to produce
larger outputs, joint-venture insurers required a larger amount of input that
further caused larger costs. The operational cost of domestic insurance was
242 billion IDR on average between 2010 and 2014. The cost structure of
joint-venture was almost four times larger than their domestic counterparts
of 890 billion IDR. Regarding to profit, joint-venture insurers also recorded
higher values closed to five times of domestic insurers. Domestic insurers
generated 131 billion IDR of profit on average between 2010 and 2014 and
joint-ventures were capable to record profit more than 600 billion IDR during
the same period.
Table 4. Comparison of operational cost according to ownership structure
Years

Total Operational Cost (billion IDR)
Domestic
Joint-venture

Profit (billion IDR)
Domestic
Joint-venture

2010

191

626

64.8

402

2011

216

727

80.5

418

2012

250

897

92.1

622

2013

263

1020

263

657

2014

288

1180

170

908

Average

242

890

131

603

The basic data on cost, profit and output mix provide general picture of
insurers production function in utilizing inputs to produce mix of outputs.
The values of joint-venture insurers outputs were twice larger than their
domestic counterparts, however their cost structure was four times larger. It
may indicate that joint-venture were less cost efficient than domestic insurers.
It is also interesting that the values of profits of joint-venture were closed to 5
times than domestic insurers signalling higher profit efficiency.
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Table 5. Estimation of Cost Frontier using Translog Model
Cost frontier
Coefficient
P-Value

Variable

Profit Frontier
Coefficient
P-Value

LnY1

10,38*

0,00

0.56

0.95

LnY2

-5,71*

Lnw2

-9,42

0,00

-1.32

0.88

0,31

77.09***

LnY1Y1

0.09

0,15*

0,00

-0.03

0.9

LnY2Y2

0,22**

0,01

0.38

0.2

LnY1Y2

-0,19*

0,00

-0.15

0.52

Lnw2w2

-0,27

0,65

3.85***

0.09

Lnw3w3

0,24

0,28

-0.73

0.48

Lnw2w3

-0,08

0,68

0.65

0.49

Lnw2w1

0,25*

0,00

-0.22

0.63

Lnw3Y1

0,27*

0,00

-0.03

0.91

Lnw2Y2

-0,13

0,16

0.24

0.61

-0,18*

0,00

0.02

0.94

-142,15***

0,08

686.86***

Lnw3Y2
_cons

0.1

wald chi2 (13)

325

109.47

Log likelihood

-93,62

-206.02

0,77

0.57

R-squared
*Sign. alpha 1%

**Sign. alpha 5%

***Sign. alpha 10%

This section provides discussion on the estimation results of
transcendental logarithm (translog) model using the time invariant random
effect approach. The technique requires the Maximum Likelihood Estimation
(MLE). Moreover, the stochastic frontier analysis method was employed
to estimate the cost and profit frontiers of insurance industry in Indonesia.
This study adopts two sequential steps in understanding efficiency of the
Indonesian insurance industry. First, the estimation of cost and profit
frontiers were conducted using all population of insurers between 2010 and
Table 6. Cost and Profit Efficiency Scores in Life Insurance industry
Cost efficiency score

Profit efficiency score

All

Domestic

Joint-Venture

All

Domestic

Joint-Venture

Mean

0.3563

0.4793

0.2102

0.5169

0.4877

0.5583

Std. deviation

0.2556

0.2728

0.1429

0.1812

0.1832

0.1752

Minimum

0.0329

0.0972

0.0329

0.1191

0.1191

0.2844

Maximum

0.9201

0.9201

0.5993

0.7833

0.7667

0.7833

175

95

80

128*

81

47

Observations

Note: * The observation number of profit frontier estimation is less than cost frontier as the technique requires the positive (profit) value.
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2014. Secondly, this study estimated the cost and profit frontiers across jointventure and domestic insurers in order to compare the efficiency performance
of two types of insurance companies in Indonesia.
Table five displays the efficiency score estimated using the Stochastic
Frontier Analysis (SFA) based on cost minimizing and profit maximizing
approaches. The means of cost efficiency score of 175 life insurance companies
in Indonesia was 0.3563 meaning that insurers were capable of allocating
35.63 percent of operating cost efficiently. This implies that inefficiency score
was 64.37 percent signalling insurers have to lower their cost by 64.37 percent
to achieve the efficient level of their production. The least efficient insurer
was joint venture ones with inefficiency score reached 0.9 since it was unable
to allocate more than 90 percent cost efficiently. The most cost efficient insurer
was domestic ones and it was situated at the frontier with the efficiency
score of 0.9201. The most efficient insurer in terms of cost allocation was the
benchmark in determining the level of inefficiency for other insurers. The
table also provides information on the comparison of cost efficiency scores
between domestic and joint-venture. On average, domestic insurers were
more cost efficient than joint-venture ones as its means of efficiency score
was 0.27 point higher. In general, domestic insurers were capable to allocate
47.93 percent of their cost efficiently while the joint-venture only recorded
21.02 percent.
Regarding to profit efficiency, table five reveals that on average, insurers
performed better in maximizing their profit rather than minimizing their cost.
Using data of all insurers between 2010 and 2014, means of profit efficiency
was 0.5169 implying that insurers were capable of maximizing 51.69 percent
of their profit. Although the profit efficiency score was higher than the cost
efficiency score, Indonesian insurers were still lack of capacity to reap their
potential profit of 48.31 percent. It is interesting that joint-venture insurers
performed better that their domestic counterpart and recorded profit
efficiency score of 0.5583 and it was 0.07 higher than domestic ones.
As comparison, a study by Eling and Luhnen (2009) provides
comparative measures of cost efficiency score of life insurance industry
particularly in developed countries using Stochastic Frontier Analysis
(SFA). Insurance industry in countries such as Denmark, Finland, France,
Germany, Italy, Luxembourg, Norway, Portugal, Sweden, Switzerland were
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cost efficient with scores more than 0.70 and some of them were closed to
one. Meanwhile, more than 43 percent of Indonesian insurers were inefficient
with SFA cost efficiency scores were less than 0.25 and only 14 percent of
insurers recorded cost efficiency score more than 0.70. Thus, by international
standard local insurers are less competitive than foreign counterparts due
to lack of both cost and profit efficiencies. In addition, an increase of foreign
participation through localization of ownership of joint venture was not
effective in enhancing cost efficiency in the local market.
The findings of efficiency score in Indonesian insurance industry
highlights some policy implications. First, inefficient insurers could operate
more efficiently by moving to the frontier of the most efficient firm in the
industry. Moving to the frontier is facilitated by the adoption of the stateof-the-art technology to improve technical efficiency. The improvement
of technical efficiency is possible if insurers reach the best-technology
isoquant. Secondly, local insurers also suffered from allocative inefficiency
because the production units were not capable of determining the cost
minimizing combination of inputs. Thus, local insurers should adopt the best
technology to lower the input usage that subsequently reduce cost close to
its minimum level. Third, correcting the proportions of inputs contributes to
the improvement of allocative efficiency. Insurers are advised to have correct
proportions of inputs among labour, equity capital and debt capital.
A study by Berger, Cummins and Weiss (1997) suggests that the
measurement of cost efficiency should be accompanied with profit efficiency in
order to understand the source of inefficiency. This study reveals that domestic
insurers perform better in minimizing cost compared to joint-venture insurers.
Meanwhile, joint-venture recorded higher profit efficiency score than their
domestic counterparts. This indicates superior quality of services provided
by joint-venture insurers. Accordingly, domestic insurers should improve the
quality of their services in order to improve the profit efficiency.

6. Conclusion
This study examines the cost and profit efficiency of insurance companies in
Indonesia. This is essential to measure the efficiency of insurance industry
because previous studies revealed that the performance of insurers in
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developing countries was much lower than their counterparts in developed
countries. Moreover, Indonesia adopts localization polies where the foreign
insurers are permitted to penetrate to local market through the establishment
of joint venture with local insurers. A study by Mulyaningsih et al (2015)
suggested that the penetration of foreign institutions to local market
improves the competition in the industry if the entry is conducted through
the establishment of de novo such as joint venture.
The data shows that the sizes of joint venture insurers were twice than
their local counterparts according to the values of outputs. The cost structure
of joint venture were four times bigger than the local ones. Regarding to
profit, joint-venture insurers also recorded higher values closed to five times
of domestic insurers. The basic data on cost, profit and output mix provide
general picture of insurers production function in utilizing inputs to produce
mix of outputs. The values of joint-venture insurers outputs were twice larger
than their domestic counterparts, however their cost structure was four times
larger. It may indicate that joint-venture were less cost efficient than domestic
insurers. It is also interesting that the values of profits of joint-venture were
closed to 5 times than domestic insurers signalling higher profit efficiency.
The efficiency score estimated using the Stochastic Frontiers Analysis
supported the descriptive information above that joint venture were less cost
efficient. Domestic insurers were capable to allocate 47.93 percent of their
cost efficiently while the joint-venture only recorded 21.02 percent. The cost
efficiency score of overall life insurance companies was 0.3563 meaning that
insurers were capable of allocating 35.63 percent of operating cost efficiently.
In addition, the means profit efficiency for all insurance was 0.5169 implying
that insurers were capable of maximizing 51.69 percent of their profit. Using
an international standard, local insurers are less competitive than foreign
counterparts due to lack of both cost and profit efficiencies. In addition, an
increase of foreign participation through localization of ownership of joint
venture was not effective in enhancing cost efficiency in the local market.
Based on above findings there are some policy implications which are
adopting the state-of-art technology to improve the technical efficiency and
lower the input usage that subsequently reduce cost close to its minimum
level. Finally, insurers should correct the proportions of inputs among labour,
equity capital and debt capital to enhance the allocative efficiency.
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APPENDIX

Tabel A.1 Cost Efficiency Score across Domestic and Joint Venture Insurance Companies in Indonesia
Between 2010 and 2014
Domestic
Company

Joint Venture
bc_inv
(efficiency
score)

Company

bc_inv
(efficiency
score)

PT Asuransi Jiwa Sequis Financial

0.9201

PT Axa Life Indonesia

0.5993

PT Indolife Pensiontama

0.9094

PT Tokio Marine Life (d/h PT MAA Life
Assurance)

0.4036

PT Asuransi Kresna Life (d/h PT A.J.
Mira Life)

0.8761

PT CIMB Sun Life (d/h PT Commerce
International)

0.2842

PT Asuransi Jiwa Mega Life

0.7754

PT Asuransi Jiwa Generali Indonesia (d/h PT A.J.
Arta Mandiri Prima)

0.2699

PT Asuransi Jiwa Tugu Mandiri

0.7547

PT Avrist Assurance (d/h PT Asuransi AIA
Indonesia)

0.2674

PT Asuransi Jiwa Recapital

0.6019

PT Asuransi Aviva Indonesia (d/h PT Winterthur
Life Indonesia)

0.2229

PT Heksa Eka Life Insurance

0.56

PT Asuransi Sun Life Financial Indonesia

0.2151

PT Equity Life Indonesia

0.435

PT Axa Financial Indonesia

0.1727

PT Asuransi Jiwa Adisarana Wanaartha

0.3436

PT Commonwealth Life (d/h PT CMG Life)

0.172

PT Asuransi Jiwa Central Asia Raya

0.3396

PT Zurich Topas Life (d/h PT Mayapada Life)

0.1645

PT MNC Life Assurance (d/h PT UOB
Life Sun Assurance)

0.3328

PT Asuransi Jiwa Manulife Indonesia

0.1069

PT Panin Daichi Life (d/h PT Panin
Anugrah Life)

0.3249

PT Asuransi CIGNA

0.0752

PT Asuransi Jiwa Bringin Jiwa Sejahtera

0.2948

PT AIA Financial (d/h PT AIG Life)

0.0748

PT Asuransi Jiwa InHealth Indonesia

0.2556

PT Asuransi Allianz Life Indonesia

0.0692

PT BNI Life Insurance

0.2004

PT Prudential Life Assurance

0.0329

PT Asuransi Jiwa Sequis Life

0.1997

PT Asuransi JIwasraya (Persero)

0.1743

Asuransi Jiwa Bersama Bumiputera

0.0972

Average

0.4793

Average

0.2102
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Tabel A.2 Profit Efficiency Score across Domestic and Joint-Venture Insurance Companies in
Indonesia Between 2010 and 2014
Domestic

Joint Venture

Company

bc_inv
(efficiency
score)

PT Asuransi Jiwa Bringin Jiwa Sejahtera

0.7667

PT Prudential Life Assurance

0.7833

PT Asuransi Jiwa InHealth Indonesia

0.7549

PT Asuransi CIGNA

0.7457

PT Asuransi Jiwasraya (Persero)

0.6531

PT Axa Life Indonesia

0.6935

PT Asuransi Jiwa Tugu Mandiri

0.6149

PT Commonwealth Life (d/h PT Astra CMG Life )

0.6843

PT Asuransi Jiwa Sequis Life

0.5932

PT Asuransi Jiwa Manulife Indonesia

0.6225

PT Asuransi Jiwa Central Asia Raya

0.5573

PT Avrist Assurance (d/h PT Asuransi AIA
Indonesia)

0.5449

PT Asuransi Jiwa Adisarana Wanaartha

0.5254

PT AIA Financial (d/h PT AIG Life)

0.4918

PT Asuransi Jiwa Sequis Financial

0.5239

PT Sun Life Financial Indonesia

0.3712

PT Panin Daichi Life (d/h PT Panin
Anugrah Life)

0.5162

PT Asuransi Allianz Life Indonesia

0.3612

PT Asuransi Kresna Life (d/h PT
A.J. Mira Life)

0.4597

PT Axa Financial Indonesia

0.2844

PT Asuransi Jiwa Mega Life

0.4150

PT Heksa Eka Life Insurance

0.4063

PT Equity Life Indonesia

0.3873

Asuransi Jiwa Bersama Bumiputera
1912

0.3444

PT Indolife Pensiontama

0.1659

PT BNI Life Insurance

0.1191

Average

0.4877

Average

0.5583

Company

bc_inv
(efficiency
score)
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ABSTRACT
The financial sector can affect regional economic growth and play an important role
to the economic growth of a region. This study aim to analysis effect of the financial
sector of Rural Banks to regional economy in Sulawesi. The analytical method is
regression panel data and geospatial modeling. The results indicate that financial
sector of Rural Banks to the regional economy in Sulawesi such as asset of Rural
Banks, the amount of loans extended by the Rural Banks, the Third Party Funds of
Rural Banks and the number of Rural Banks affecting economic growth in regional
in the region of Sulawesi positively and significantly. Number of Rural Banks has
the most significant effect on the improvement of the regional economy in the region
of Sulawesi.
Keywords: Rural banks; Panel Data; Spatial modeling; Regional economy; Financial
sector
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1. INTRODUCTION
The financial sector is one sector that can affect regional economic growth
and plays an important role in triggering the economic growth of a region.
Each of these financial system functions can affect economic growth through
two channels, namely the path of capital accumulation (physical capital and
human capital) and the path of technological innovation. Both lines are the
main source of long-term economic growth that develops in the theory of
economic growth literature. The financial system influences both sources of
growth by influencing the savings rate (the supply side of funds) and by
reallocating savings into various investment alternatives (demand side of
funds), either physical capital investments, human resource investments, and
technological investments. The better the financial system in performing its
basic functions will be the greater the contribution of the financial system
in support of economic growth. Without access to various sources of funds
(investors), many business activities that are only able to produce in a
relatively small volume so inefficient.
Based on the Regional Economic Review, the economics of Sulawesi
region can be detailed based on regional macroeconomic developments
(macro economy of the region) and the financial system that is as follows,
including North Sulawesi Province Economic Quarter in quarter III of
November 2016 grew slower compared to second quarter 2016. Economic
growth of 6.01 Percent (yoy), lower than the second quarter of 2016 of 6.14
percent (yoy). The condition of regional financial stability in North Sulawesi
in Q3 / 2016 is relatively stable. Meanwhile, the slowing growth in Third Party
Funds (DPK) continued in the reporting period to record negative growth.
In terms of loan disbursement, credit recorded a slowing growth compared
to the previous quarter. The economy of South Sulawesi Province in the
third quarter of 2016 grew 6.82 percent (yoy), slower than the growth in the
second quarter of 2016 which recorded 8.04 percent (yoy). Slower economic
growth followed by lower financial stability performance. Public banking
performance is still good. Despite a slight slowdown in asset and lending
growth, the intermediary performance remained excellent by posting higher
growth in Q3 / 2016. The Open Unemployment Rate (TPT) showed a decline.
The economy of Central Sulawesi Province in the third quarter of 2016
grew 7.58 percent (yoy), lower than the previous quarter’s growth of 15.52
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percent (yoy). The performance of banks in Central Sulawesi in the quarter
under review grew slower than the previous quarter. Despite the slowdown,
the banking intermediation role is relatively positive in supporting the
real sector amid slowing domestic and global economic growth with LDR
reaching 141 percent. Credit growth by type of usage remains in a slowing
trend. The growth of Southeast Sulawesi in the third quarter of 2016 grew by
6.0 percent (yoy), slowing compared to the previous quarter which grew by
6.8 percent (yoy). Financial stability and credit risks that remain intact have
minimal impact on the financial system. The slowing economy affects the
performance of financial institutions, especially banks. Third party funding
and loan disbursement performance slowed. In the meantime, credit risk
showed an increase although it was still within the limits of control.
The economy of Gorontalo Province in the third quarter of 2016 grew by
6.98 percent (yoy) recorded an acceleration compared to the second quarter of
2016 which grew by 5.40 percent (yoy). In the third quarter of 2016, the risk of
corporate vulnerability increased due to slowing credit growth in Gorontalo.
The economy of West Sulawesi Province in the third quarter of 2016 reached
Rp 7.01 trillion or grew by 5.97 percent compared to the same period in 2015.
The annual growth was an increase compared to the previous quarter which
only grew 4.80 percent (yoy).
Strategies and roles of the government in the regional economy include
increasing economic growth and regulating the provision of public goods
(allocation), reducing inflation and unemployment (stabilization), and
implementing equity (social justice) or distribution. Such roles are done
through the real sector (goods sector) and the monetary sector (financial
sector). The role of the monetary sector can be understood through the banking
industry which has an important role in the economy as an intermediary
institution that channel public funds into productive asset investments that
will encourage real sector productivity, capital accumulation, and aggregate
output growth.
Credit from the user side is considered very important, because
entrepreneurs generally experience capital constraints to make new
investments or in making technological changes. Credit is not only important
in terms of the development of Micro, Small and Medium Enterprises
(MSMEs), but is also intended for entrepreneurs with limited financial and
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limited access to formal financial institutions. Therefore, it becomes urgent for
financial institutions to work on micro and small enterprises more seriously
in order to increase national economic growth. Microfinance Theory explains
that the high credit of MSMEs will increase the access of finance which then
will boost the ability of MSMEs to expand their business. In this regard, the
role of credit to the economy becomes important, especially from the macro
aspects of economic growth and micro aspects of micro and small enterprises.
Based on indicators of regional economic growth and credit allocation,
there are indications that credit acts as a stimulator of economic growth.
The role of credit is very important to encourage the role of the real sector
as a derivative of fiscal and monetary policies that can encourage regional
economic acceleration in the real sector. In this regard, in the field of
institutional and competitiveness of the financial sector, especially the
supervision and development of the Financial Services Authority (OJK) in
mid November 2014 has launched several OJK (POJK) regulations in the
banking sector along with the rapid development of the financial sector such
as POJK. 20 / POJK.03 / 2014 on Rural Credit Agency (BPR). This rule sets
out several aspects related to the establishment and operation of BPRs. As it
is known that the development of the banking industry in the country still
shows a fairly steady growth but is marked by a significant decline in credit
growth in 2014 - 2015. Therefore this study aims to analyze the influence
of the financial sector of the Rural Bank to the regional economy especially
located In the Sulawesi region of North Sulawesi, South Sulawesi, Central
Sulawesi, Southeast Sulawesi, Gorontalo, and West Sulawesi.

2. THEORY
In relation to the region’s economy, economic growth is an increase in Gross
Regional Domestic Product (GRDP) which is also an increase in the real value
of aggregate output. The objectives of observing the economic growth rate
are, among others, to measure the economic performance of a region and to
estimate its impact on employment, inflation and other rates. On the demand
side, economic growth is influenced by, among others, private investment,
private consumption, government spending. In terms of supply, there are
four factors affecting economic growth, namely population, stock of capital
goods, land area and natural wealth and level of technology used (Sukirno
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2004). An economy is said to be growing if the level of economic activity in a
region or country is higher than what was achieved in the previous period.
According to Boediono (1996) economic growth is a process of increasing
production (output) per capita in the long run.
Development disparity is an uneven regional problem. The development
approach which emphasizes on macro economic growth tends to lead to a large
inter-regional development gap. The balance between regions is important
because symmetric linkages will reduce disparities between regions and can
strengthen the region’s overall economic development. In the perspective
of the paradigm of inter-regional linkages, poverty somewhere would be
very dangerous for other regions (Rustiadi et al 2011). The main factors that
cause disparity between regions are economic. Economic factors that cause
disparities are: 1) Economic factors related to the difference in quantity and
quality of production factors owned, 2) Economic factors associated with the
accumulation of various factors one of which is a vicious circle of poverty, 3)
Economic factors associated with free market and its effect on spread effect
and backwash effect, and 4) Economic factors related to market distortion.
To build inter-regional linkages and reduce the disparity between
regions, there are several efforts that can be done, among others (Rustiadi et al
2011): Encouraging equity of savings. Savings are needed to spur investment.
If the amount of savings in a region increases then the investment potential
will also increase; and encouraging equity of investments. Investments must
occur in all sectors and regions simultaneously so that infrastructure can
flourish. Socioeconomic factors can have a positive or negative effect that
chains against inter-regional disparity. Social factors such as low levels of
education and public health, will lead to low production levels, resulting in
income that determines the level of social welfare is also low and this will be
a vicious circle that makes a region more backward.
Based on the economic aspect, the definition of a region is the space
economy of an administrative region that is under a particular government
administration such as a province and a district. Thus, the notion of territory
is based on the administrative division of a State. This understanding is most
widely used in regional economic development planning because the areas
whose boundaries are determined in administrative territory are more easily
analyzed. One of the hallmarks of the region on the basis of governmental
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administration is the establishment of clear boundaries (Arsyad 1999;
Tarigan 2003). Regional economic growth is basically related to the process of
increasing the production of goods and services in an economy. This growth
involves the development of single-dimensional economy and is measured
by increased output and income. The economy is growing if the amount of
goods and services generated by the economy grows larger in the following
years.
Regional economic development is a process whereby local governments
and communities manage existing resources and form a partnership pattern
between local governments and the private sector to create new jobs and
stimulate economic growth in the region (Arsyad 1999). The most commonly
used concept to describe regional income in an administrative region is
GRDP is the gross added value of all economic sectors in an area of the
administration. There are two possible causal relationships between financial
sector development and economic growth: First, Demand-following, that the
low growth of the financial sector is a manifestation of the lack of demand for
financial services. Second, Supply-leading, that the financial sector precedes
and encourages the growth of the real sector.
Demand-following is a phenomenon when the establishment of modern
financial institutions, assets and liabilities, and various financial services
is in response to the increasing demand for financial services by investors
and savers in the real sector. As the real economy grows, the demand for
financial services will also increase, as more financial services are used, the
development of the financial sector will also be positive. Supply-leading
hypothesis means that institutional development and financial markets will
increase the supply of financial services (especially demand for services by
entrepreneurs and investors) that will lead to real economic growth. Supplyleading has two functions, namely to transfer resources from the traditional
sector to the industrial sector, and to encourage the response of entrepreneurs
in the industrial sector. Intermediary institutions that transfer resources from
the traditional sector (through increased welfare and savings from the sector
to deposit or with credit creation) in accordance with Schumpeter’s concept
of financial innovation (Maski 2010).
Neoclassical theory always leads to perfect market competition so
that the economy can grow optimally. The policy is to eliminate barriers to
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trade, the movement of people, goods and capital. Transportation facilities
and infrastructure are well built and guaranteed security, order and political
stability (Tarigan 2006). In some literature mentioned credit terms derived
from the Latin credo or credere which means trust. Credit implies the existence
of a provision of money or equivalent claims, based on a loan agreement or
agreement between the bank and another party requiring the borrower to
repay the debt after a certain period of time with the giving of interest (Act
No. 10 of 1998 on Banking)
The types of credit according to the purpose of its use consist of:
Consumer credit is credit to finance the purchase of goods and services
that can provide direct satisfaction with individual needs; And productive
credit is credit for productive purposes in the sense of improving usability.
Productive credit consists of: Investment credit to finance the purchase of
fixed capital goods, generally medium and long term; And Working capital
loans to finance the current capital for production processes, generally short
or medium term. Credit in the economy plays an important role for economic
growth. Productive credit boosts economic growth because it is intended
for establishment, modernization, rehabilitation and business expansion.
Relation to monetary policy transmission mechanism that can be defined as
the path through which a monetary policy to influence economic conditions,
especially national income. The monetary policy transmission mechanism is
concerned with how monetary policy can affect the nominal income and real
sector activities as a whole.
In the Quantity Theory of Money in the classical view, money is used
only as a means of exchange and a measure of value, so money is neutral and
does not affect the real sector. The only affected variable is the general price
level. In classical theory, the amount of money in circulation will determine the
position of the aggregate demand function. Monetarism is a flow that believes
that money supply is a major cause of economic fluctuations (output and
employment), especially in the short term, and a steady growth in the money
supply will lead to stable economic growth as well. While the Keynesian flow
is a stream that believes that wages and prices can not adjust to achieve full
employment, and aggregate demand determines output fluctuations, and
fiscal policy can effectively control aggregate demand. So this flow is more
emphasis on fiscal policy than monetary to overcome recession (Juanda 2010)
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The Bank has a special role in the financial system because it is able to
solve the problem of asymmetric information in the credit market. As long
as there is no perfect substitution of retail bank deposits with other funding
sources. Expansionary monetary policy increases bank reserves and bank
deposits resulting in increased availability of bank credit. This increase in
credit will lead to increased investment spending and ultimately increase
output.
Transmission of monetary policy to the real sector through credit
lines (bank lending channel) can be used to see the effect of monetary
policy in moving credit supply (Haryanto 2007). The first generation of
the banking loan model originated from the Modigliani-Miller axiom on
the basis of asymmetric information between borrowers and lenders on
agreed characteristics. The assumption is that the entrepreneur has personal
information about his business, which has the same rate of return but with
different success rates. An important factor of this bank lending path is that
the central bank can influence the credit offer provided by the financial
intermediary agency by limiting the quantity of money, and the increase in
the capital cost for the bank depends on the borrower. The line of credit will
affect the economic conditions by leading to variations in the cost of corporate
capital and financial health of the company.

3. METHODOLOGY
Keynesians’ thinking explains the role of investment in increasing output
by the relationship between ouput changes (ΔY) as a result of investment
change (ΔI) multiplied by multiplier (m) by the formula:

With that formula Harrod and Domar lowered the formula further that
the economy can grow depending on the amount of savings and the efficient
use of capital. The higher the saved part of income (s) and the lower k, where
k is the K / Y, then the economy can grow rapidly:
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ΔY / Y is called economic growth, while k is also called Capital Ouput
Ratio (COR), which shows the efficiency of capital in producing ouput. The
lower k the better. The model known as the Solow-Swan model uses elements
of population growth, technological advances, capital accumulation and the
magnitude of interacting output. This model uses a production function
model that allows substitution between capital (K) and labor (L). Sources
of growth come from capital accumulation, increased labor supply and
technological progress. Technology is seen from the improvement of skills
and is considered a function of time (Tarigan 2006).
This model sees that market mechanisms can create balance so that
government intervention is limited to monetary policy and fiscal policy.
Within the framework of regional economics, Richardson formulates to be:

Where:
Yi = output magnitude
k i = capital growth rate
ni = labor growth rate
T = technological progress
a i = the resulting part of the model factor
(1 - a i ) = the resulting part of the factor outside the model
In order for the factors of production to always be at full capacity (full
employment) need a mechanism that equates investment (I) with savings
(S). MPKi is Marginal Productivity of Capital. If p is certain and ai remains
constant, then Yi (income growth) and Ki (capital growth) must grow at the
same rate. Terms of balance throughout the system are:

A region will import capital if its capital growth rate is less than the
ratio of domestic saving to capital. In the perfect competition market MPL
(Marginal Productivity of Labor) is a direct function but has an inverse
relationship. With MPK (Marginal Productivity of Capital). This can be seen
from the ratio of capital and labor (K / L).
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This research uses Data Panel Regression analysis with Fixed Effect
Model (FEM) estimation. Panel data are data obtained from cross section
data that are observed repeatedly on the same individual unit at different
times. Thus, we will get a picture of the behavior of some of these objects
over several time periods (Juanda 2012). Panel data is a combination of cross
section data of 6 provinces in Sulawesi region and time series with monthly
data for 2014: 1 - 2014: 12 period. The data used include GRDP, BPR assets,
DPK and credits distributed by RBs in each province and the number of
BPRs in Sulawesi. The analytical tool used is EViews 9 software and Arc GIS
for geospatial modeling. Econometric model used is model formulated by
Levine (1997) that is:

So the model form that will be used are:

Information:
GRDP = Gross Regional Domestic Product (IDR billion)
Asset = Asset of RB (billion rupiah)
DPK = Third Party Funds Rural Banks (billion rupiahs)
Credit = Loans disbursed BPR (billion rupiah)
BPR = Number of BPRs Having legal entities (units)
Et = Error term
It = Province i and time period / year t

4. RESULT AND ANALYSIS
Based on the results of analysis in Table 1, it is found that asset variables
significantly influence the regional economic growth of Sulawesi region and
have a positive relationship with the coefficient value of 0.96. This means that
if the amount of BPR assets increased by 1 billion rupiah then the amount of
regional economic growth of Sulawesi region will also increase by 960 million
rupiah. The credit variable also shows a positive effect with the coefficient
value of 2.63. The coefficient value indicates that if the amount of BPR credit
increased by 1 billion rupiah then the amount of regional economic growth
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of Sulawesi region will increase by 2.63 billion rupiah. This result is in
accordance with Duican and Pop (2015), Alatan and Basana (2015) analysis
which states that credit significantly affects GRDP at the regional level.
The DPK variable also shows a significant influence on the regional
economic growth of Sulawesi region with a positive relationship. DPK
variable value is 3.89 which can be interpreted that if there is an increase of
DPK of 1 billion rupiah, the regional economic growth of Sulawesi region
will increase by 3.89 billion rupiah. Similarly, the variable number of BPR that
shows a positive influence with the value of 7.45 coefficient. This means that
if the number of BPRs in the Sulawesi region increased by 1 unit, the regional
economic growth in Sulawesi region will also increase by 7.45 billion rupiah.
The results of this analysis are consistent with the theories put forward by
Levine (1997) and Maski (2010).
Table 1. Results of Influence Analysis of Financial Sector Development on the Economy
Dependent
Method: Panel EGLS (Cross-section SUR)
Variable

Coefficient

t-Statistic

Prob.

C

3501,328

51,41031

0,0000

ASET

0,961888

2,921550

0,0049*)

KREDIT

2,634790

9,314173

0,0000*)

DPK

3,895092

13,19412

0,0000*)

JUMLAH BPR

7,451295

3,793038

0,0003*)

R-squared

0,999990 Prob (F-

0,000000

Adjusted R-squared

0,999988 Durbin-Watson stat

1,328853

The estimation result of Fixed Effect Model (FEM) model in Table 1
also shows that independent variables significantly influence the regional
economic growth in Sulawesi region as a whole. The asset, credit, DPK and
the number of BPR variables have significant value at alpha = 1% confidence
level. R-squared values show the model used to explain the phenomenon
of 99 percent. According to Nachrowi and Usman (2006), the advantage of
the FEM model is that this model can distinguish individual effects and not
necessarily assume that the error components are not correlated with the
independent variables.
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The use of Seemingly Unrelated Regression (SUR) cross-section
weighting of the FEM model causes the coefficient of determination to
increase when compared with prior weighting. SUR approach is used because
it can overcome the problem of correlation between cross-section units. In
addition to each explanatory variable either individually or individually
has a significant influence on GRDP. While Generalized Least Square is OLS
with variable transformation. SUR uses the Generalized Least Square (GLS)
method to estimate the parameters in the model by considering its residual
covariance-variance matrix.
Based on the results of data processing analysis also shows that the
financial sector variables affect the regional economic growth of Sulawesi
region as a whole This is indicated by the probability value of Test F of
0.000000. While the coefficient of determination in this study amounted
to 0.999990 or 99 percent. This indicates that the financial sector variables
consisting of assets, credit, DPK and the number of BPRs are able to explain

ASET
Gorontalo

KREDIT

Sulawesi Utara

Gorontalo

Legend
Aset
<250000000
250000000 - 500000000
500000000 - 750000000
750000000 - 1000000000
1000000000 - 1250000000
>1250000000

Sulawesi Tengah
Sulawesi Barat
Sulawesi Tenggara
Sulawesi Selatan

Sulawesi Utara

Sulawesi Tengah
Sulawesi Barat
Sulawesi Tenggara
Sulawesi Selatan

Legend
Kredit
<200000000
200000000 - 400000000
400000000 - 600000000
600000000 - 800000000
800000000 - 1000000000
1000000000 - 1200000000
>1200000000

DPK
Gorontalo

JUMLAH BPR

Sulawesi Utara

Sulawesi Tengah
Sulawesi Barat
Sulawesi Tenggara
Sulawesi Selatan

Legend
DPK
< 100000000
100000000 - 200000000
200000000 - 300000000
300000000 - 400000000
400000000 - 500000000
500000000 - 600000000
600000000 - 700000000
> 700000000

Gorontalo

Sulawesi Utara

Sulawesi Tengah
Sulawesi Barat
Sulawesi Tenggara
Sulawesi Selatan

Legend
Jumlah BPR
<3
3-6
6-9
9 - 12
12 - 15
15 - 18
18 - 21
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Figure 1. Spatial Distribution of BPR Financial Sector Based on Region
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the regional economic growth variables in Sulawesi region by 99 percent and
the remaining 1 percent is explained by other variables not included in the
estimation model.
Figure 1 shows the spatial distribution of the RB finance sector consisting
of BPR assets, loans disbursed by BPR, Third Party Fund of RBs and the
number of BPRs incorporated in Sulawesi. There appears to be a disparity or
inequality in the dissemination of BPR sector financial indicators in Sulawesi.
BPR assets and loans are dominated by Central Sulawesi Province. While the
Third Party Fund of BPR is dominated by North Sulawesi Province. This is
the case with the most number of BPRs in South Sulawesi Province.
Impact of Rural Bank Credit on Inclusive Finance and Financial
Literacy
The development of the financial sector and increased access to financial
services it is necessary to consider the analysis of the credit impact of rural
banks on inclusive finance and financial literacy in the community. Access
to formal financial services has been widely recognized for its crucial role in
improving inclusive economic and financial systems, reducing inequality of
income and eradicating poverty worldwide.
However, only about half of Indonesia’s population has access to formal
financial services. Commercial banks, which dominate Indonesia’s financial
sector, relatively only serve a small proportion of Indonesian households. Less
than half the population of Indonesia has savings in banks, while only 17%
of the population borrows from banks. Increased access to formal financial
services will not only provide economic and social benefits.
In Indonesia, there are still a large number of demands where
consumers want formal financial services but can not get them, for various
reasons, such as the absence of the right product and the remoteness of their
region geographically. Past policies generally emphasize only on maintaining
the stability of the financial sector as a whole. This paper aims to provide
data, analysis and recommendations for policy makers that can help improve
access to financial services in Indonesia.
Indonesia has various market players in the banking system. In short,
they are first-rate banks, such as BPR (Rural Bank) and BKD (Badan Kredit
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Desa). Some other market players include cooperatives, LDKP (Lembaga
Dana Kredit Pedesaan) and non-bank financial institutions (LKBB).
Rural Bank (BPR) offers a wider opportunity to access financial services
for poorer households and micro, small and medium enterprises (MSMEs).
BPRs generally operate at relatively low cost and close to the community
because they have better local knowledge than commercial banks. However,
the lack of human resource capacity becomes an obstacle for BPRs to serve
low-income households. In addition, BPRs also have geographically limited
operational areas.
Recommendation of Financial Sector Policy of Rural Bank
The main policy directions of the financial sector need to focus on strengthening
the resilience and competitiveness of the financial / banking sector, among
which can be pursued through strengthening the banking structure in
the form of a BPR strengthening program. BPRs should be encouraged
to contribute to economic development especially in areas that have been
under-served. In addition, the policy of strengthening the intermediary
function should be pursued through improved access to credit / financing
services by BPRs, including: (1) expanding financial access to the community,
especially low-cost banking services for rural communities; And (2)
Facilitation of intermediation to support financing in various potential sectors
in cooperation with various government agencies. Inclusive microfinance
policy is undertaken to improve public access to microfinance services. This
policy accommodates the demand side and offer of Microfinance Institutions,
especially formal banks, such as BPRs.

5. CONCLUSION
The conclusions that can be obtained from the analysis of the influence of
financial sector development from Rural Banks to regional economies in
Sulawesi region are financial / financial sector variables consisting of BPR
assets, total loans disbursed by BPR, Third Party Fund of BPR and number of
BPR legal entities respectively - each significantly affecting regional economic
growth in Sulawesi region. The number of BPRs with the legal entity has the
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most significant effect so that in the future the addition of the number of
BPRs in the legal entity needs to be improved.
Therefore, as input of suggestion or recommendation, local
government, monetary authority and OJK in its implementation need to
synergize with ministries, banks, domestic institutions in order to increase
the role of financial sector from BPR, among others related to the formation
of physical capital accumulation and bonding of BPR credit distribution
which impact on regional development In the provinces of North Sulawesi,
Gorontalo, Central Sulawesi, West Sulawesi, South Sulawesi and Southeast
Sulawesi.
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Fellow of Asia Global Institute, the University of Hong
Kong. Andrew is the Chief Adviser to the China Banking
Regulatory Commission, a Board Member of Khazanah
Nasional Berhad, the sovereign wealth fund of Malaysia,
a member of the international advisory council of
the China Investment Corporation, the China Development Bank, China
Securities Regulatory Commission and the Securities and Exchange Board
of India. He is also an advisor to the United Nations Environment Program
Inquiry into the Design of a Sustainable Financial System. Andrew served
as Chairman of the Securities and Futures Commission of Hong Kong from
1998 to 2005, having previously been a central banker with the Hong Kong
Monetary Authority and Bank Negara Malaysia. He also worked with the
World Bank from 1989 to 1993. From 2003 to 2005, he chaired the Technical
Committee of the International Organisation of Securities Commissions
(IOSCO).
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Muhammad Chatib Basri
Muhamad Chatib Basri, is a former Minister of Finance
of Indonesia. Previously he was the Chairman of the
Indonesian Investment Coordinating Board. Dr. Basri
was also a Vice Chairman of the National Economic
Committee of the President of Indonesia. He is a Thee
Kian Wie Distinguished Visiting Professor at the
Australian National University (2016-2017). His expertise
is Interntional Trade, Macroeconomics and Political
Economy. He was Ash Centre Senior Fellow at the Harvard Kennedy School,
Harvard University (2015-2016), Pacific Leadership Fellow at the Centre
on Global Transformation, University of California at San Diego (2016),
NTUC Professor of International Economic Relation, RSIS, NTU, Singapore
(2016). Dr Basri is also Chairman of the Advisory Board of the Mandiri
Institute and Chairman of the Indonesia Infrastructure Finance. He teaches
at the Departement of Economics University of Indonesia and Co-founded
CReco Research Institute, a Jakarta based economic consulting firm in 2010.
Dr Basri is a member of the World Bank Advisory Council on Gender and
Development. He was a member of the Asia Pasific Regional Advisory Group
of the International Monetary Fund (IMF) and a member of the High Level
Trade Experts Group co-chaired by Jagdish Bhagwati and Peter Sutherland.
Ari Kuncoro
Ari Kuncoro is a Professor of the Department of
Economics, in University of Indonesia and senior
researcher in Institute of Economics and Social Research
(LPEM FE UI) since 1994. Prior to that, currently he
serves as the Dean of Faculty of Economics UI 20132017. Ari Kuncoro earned a Master of Arts degree from
University of Minnesota in 1990 and completed his Ph.D
in economics studies from Brown University in 1994. For
academic excellence and outstanding service, he received several awards such
as a gold medal for best paper from Global Network Development Network,

690

Heinz-Arndt Award from Australian National University, Best Researcher
and Lecture from University of Indonesia. He has been well known in the area
of knowledge economics development and government. He has published a
number of papers in academic journal including American Review Journal
and Bulletin Journal of Bank of Indonesia. His current research interest
include urban economics, economics development, econometrics, and
industrial organization.
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THE BEST PAPERS, GOVERNOR OF BANK INDONESIA, &
HEAD OF BANK INDONESIA INSTITUTE

THE BEST PAPER, WINNERS, GOVERNOR OF BANK
INDONESIA, & HEAD OF BANK INDONESIA INSTITUTE
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The Bulletin of Monetary Economics and Banking
is an international peer-reviewed journal, ﬁrstly
printed in 1998. The BMEB publishes high quality
researches in the ﬁeld of monetary economics and
banking, and related topics in ﬁnance and
economics,
macro-prudential,
policy
coordination.
Published quarterly, the Bulletin of Monetary
Economics and Banking is supported by strong
Editorial Board and reviewer team, representing
the 5 continents and various knowledge ﬁelds.
We expect the journal will provide a policy references and relevant academic
literature in monetary economics, banking, macro-prudential, payment
systems, ﬁnancial stability, and policy coordination. These journals will serve
as a good platform to disseminate original and high quality research in the
ﬁeld of monetary and ﬁnance, and economics in general.
We do any eﬀort to put up measures to ensure sustainability of these journals,
publish regularly and promptly, and put in place a solid peer review teams
that will ensure the accepted papers for publication are of high quality.
The Bulletin of Monetary Economics and Banking is available both in online,
in hard copy, and is freely accessed by everyone. We expect to see the ﬁnding,
the result, the implications, and the recommendation inside these journals
will ﬂourish our understanding and encourage a more advanced work. We
are on the right track today, and we will be on the right track in any point of
time in the future.
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