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About this Book
The Asian financial crisis of 1997–1998 highlighted the risks faced by
countries that rely on debt for financing development when this source of
finance is suddenly interrupted. As is well known, the consequences of such
an interruption were devastating. Banking systems became dysfunctional,
corporate bankruptcies and unemployment soared, and the austerity
measures that accompanied short-term bridging finance accentuated the
socio-economic distress caused by this capital-flow reversal.
Most studies of the causes of the Asian crisis point to fragile financial systems,
rapid expansion of bank credit, and currency and maturity mismatches in
debt repayment obligations and revenue streams. Further, these studies
see such impacts as being exacerbated by inflexible exchange-rate regimes
that (i) prevented adjustment of current account imbalances, and (ii) led
to depletion of central bank reserves at a time when fears of a national
moratorium on debt repayment were mounting.
Ultimately, numerous beneficial realignments were undertaken in the wake
of the Asian crisis. Formally fixed exchange rates were allowed to float,
central banks began rebuilding foreign exchange reserves, failing banks were
nationalized or sold, and corporate debt was restructured. Regional initiatives
were likewise formulated for reducing the region’s vulnerability to financial
shocks. The first of these, the Chiang Mai Initiative (CMI), is a multilateral
currency swap arrangement that provides liquidity to member economies
during periods of financial distress.
The purpose of the second, the Asian Bond Markets Initiative (ABMI), is to
develop a deep, efficient local-currency bond market at the regional level.
Such an outcome is desirable for many reasons. First, it reduces dependence
on bank credit. Since bank credit is pro-cyclical, it tends to exacerbate
business cycles, and if exposed to currency and maturity mismatches, makes
financial systems vulnerable to unexpected shocks. Second, fulfilling the
objectives of the ABMI would help recycle the region’s savings into regional
investments, promote harmonization of financial regulatory regimes, and
facilitate integration of Asia’s domestic capital markets. Finally, maturation
and deepening of the region’s bond markets would help finance Asia’s future
investment requirements, which have been estimated at $750 billion per year
over the period 2010–2020.
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About this Book

The global financial crisis of 2008–2009 further focused the region’s
policymakers on finding ways to reduce Asia’s vulnerability to financial
shocks. In part because of the steps taken in the aftermath of the Asian crisis,
most of the region emerged relatively unscathed by the global crisis. Further,
many of causes of the global crisis were simply inapplicable to Asia.
The region’s relative immunity to the impacts of the global crisis
notwithstanding, the ever-growing deepening, maturity, sophistication,
and integration of Asia’s financial systems brings with it increased risk of
contagion during periods of financial distress. As a result, investment in
financial safety nets for cushioning against the negative impacts of financial
contagion will likely be necessary. Further, there remains to be addressed the
issue of the impact on Asia of the financial reform measures being initiated
at the global level in response to the crisis of 2008. For this reason, one of
the book’s chapters discusses the impact on, and relevance of such reforms
for Asia’s emerging economies.
Ultimately, this book serves many purposes. First, it examines the path that
capital market development has taken within the region since the Asian
financial crisis of 1997–1998. Second, it lays out an analytical framework for
addressing capital market integration at the regional level. Third, it projects
the likely impacts of regional capital market integration by operationalizing
this framework through the application of updated data. In this regard, it
guides policymaking at both the national and regional levels by (i) assessing
and monitoring the progress achieved thus far in capital market integration
within the region, and (ii) exploring the likely impact of integration on
economic stability in the face of financial distress. The book thus positively
contributes to the ongoing discussion of regional capital market integration
in advance of the 2015 launch of the ASEAN Economic Community.
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Foreword
A decade ago, finance ministers from the Association of Southeast Asian
Nations (ASEAN), the People’s Republic of China, Japan, and the Republic of
Korea—a grouping collectively referred to as the “ASEAN+3” countries—met
for the purpose of devising ways to avoid a recurrence of the Asian financial
crisis. At this meeting, a consensus emerged that it was a lack of welldeveloped capital markets and domestic financial systems within the region
that allowed the Asian financial crisis to occur. As a result, the best way to
avoid a recurrence of the crisis would be to accelerate development of the
region’s capital markets and financial systems. Conversely, as long as Asian
economies continued to rely on short-term foreign-currency-denominated
debt to finance long-term domestic investment, the region would remain
vulnerable to future financial shocks, including those that originated both
within the region and beyond.
Since bond markets are key vehicles for channeling investible funds into
domestic investments, the meeting acknowledged the central role of wellfunctioning bond markets in both avoiding and containing future financial
crises. More specifically, the meeting agreed that efficient, liquid domestic
bond markets would facilitate channeling of the region’s excess savings
into regional investments rather than into investments outside the region,
thereby reducing Asia’s vulnerability to financial shocks. A major output of
the meeting was thus an agenda for developing domestic bond markets
within the region, the first concrete step in implementing this agenda being
the Asian Bond Markets Initiative.
During the 10 years since that initial meeting, Asia’s capital markets have
developed considerably. Indeed, the total capitalization of the region’s bond
markets has expanded at a rate three times that of the advanced economies.
Further, intra-regional capital flows have increased dramatically over the
same period. For example, while inflows into the region’s capital markets
originating from within the ASEAN+3 economies comprised only 14% of
total inflows into the region in 2003, they now account for nearly a third of
all of such inflows.
This relatively rapid development of the region’s bond markets is welcome
for a number of reasons. First, sustaining the ongoing rapid expansion of the
ASEAN+3 economies will require substantial investment in infrastructure—
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physical infrastructure in particular. According to recent studies performed
by Asian Development Bank, the region’s annual infrastructure financing
requirements over the period 2010–2020 will on the order of $750 billion
a year. The role of the region’s capital markets in meeting such massive
investment requirements is thus critical, particularly in light of the impressive
savings and current account surpluses that numerous Asian economies have
accumulated over the past decade.
Second, the global financial crisis of 2008 attuned policymakers to the
necessity of further developing the region’s capital markets. While the
global financial crisis originated outside Asia, the systemic risk it precipitated
impacted financial markets throughout the region, though fortunately,
most Asian economies weathered the crisis fairly well. Nevertheless, the
global crisis made policymakers keenly aware of the necessity of deepening
domestic capital markets as a means of insulating Asian economies from the
impacts of future crises. The mechanism by which such insulation occurs is
that deepening the region’s domestic capital markets facilitates borrowing
denominated in domestic rather than foreign currency, as well as borrowing
at longer maturities than would otherwise be possible. This in turn decreases
the dependence of the domestic economy on loans denominated in foreign
currency, thereby insulating it from the damaging impacts of financial crises.
As Asia’s capital markets continue to develop, it is inevitable that they will
become more interconnected with the global market. This will in turn increase
their vulnerability to financial shocks that originate outside the region. Prior to
the global financial crisis, few of the region’s policymakers were aware of the
degree of systemic risk posed by “toxic assets” such as the mortgage-backed
securities that originated in the United States, or for that matter, their impact
on capital markets in regions outside North America. However, their experience
with the Asian financial crisis had demonstrated to them the speed with which
non-performing assets in one sector could engulf an entire banking system, then
an entire economy, then an entire region, and ultimately, the global economy.
As a result of this experience with the Asian financial crisis, many of the
region’s policymakers had already begun to view distressed financial assets
from a systemic perspective. This in turn made them aware of the importance
of the financial safety-net aspects of well-developed domestic and regional
capital markets. These policymakers were similarly aware of the risks posed
by Asian economies continuing to rely on bank credit for meeting their
domestic financing requirements. As a result, policymakers within the region
were keen on developing stable, resilient economies as a primary defense
against the negative impacts of future financial crises.
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This book is a companion publication to “The Dynamics of Asian Financial
Integration: Facts and Analytics” (Routledge, February 2011). This latter work
assesses the degree of regional and global financial integration achieved thus
far in Asia, as well as the factors that drive such integration. In sum, this work
found that capital market integration is an important feature of developing
stable, efficient, and liquid financial systems, since it (i) facilitates product and
service innovation, (ii) lowers the price of financial services through increased
competition, (iii) facilitates cross-border capital flows because it encourages
harmonization of financial-sector regulations and performance standards,
and (iv) increases the degree of efficiency with which the region’s savings can
be channeled into investments within the region.
Such findings suggest that maximizing the gains from financial integration
requires appropriate strategies for continuing the process of financial
deregulation, and for further integrating the region’s financial markets. To
support development of such strategies, this book explores the path that
capital market development has taken in the period following the global
financial crisis, particularly with regard to Asian currency, bond, and equities
markets. It also emphasizes the safety-net and macroprudential aspects of
capital market development.
The present publication grew out of formal collaboration between Asian
Development Bank and Korea Capital Market Institute regarding the
preparation, publication, and dissemination of “a book that will discuss issues
relating to the development and integration of Asia’s capital markets...”,
this collaboration being memorialized in an agreement jointly signed on 8
September 2011.
The authors of the chapters that comprise the book met twice to present
their ideas to one another and to discuss each other’s drafts, with officials
from Asian Development Bank, Korea Capital Market Institute, and the
Peterson Institute for International Economics likewise attending. The first
of these meetings was convened in April 2012 at the Peterson Institute for
International Economics in Washington, DC, while the second meeting took
place in October 2012 in Seoul. Following these two meetings, the draft
chapters were revised, and then underwent further review and editing by
experts in financial integration.
The tripartite collaboration referred to above complements a relatively recent
focus of Asian Development Bank, which is to provide its developing member
countries with assistance that has come to be known as “Finance++”.
Such assistance employs a combination of the financial resources of Asian
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Development Bank and those of other donor organizations, along with
technical knowledge for assisting Asian developing countries in accelerating
development of their respective financial sectors to the greatest extent
possible. A major contribution of this book is thus its addition to such technical
knowledge. In this regard, we are confident that the present publication is a
worthwhile addition to the body of knowledge pertaining to development of
the financial sector overall.

Iwan J. Azis
Head
Office of Regional and Economic Integration
Asian Development Bank
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Executive Summary
This book comprises 14 chapters written by experts engaged by the Asian
Development Bank, Korea Capital Market Institute, and the Peterson Institute for
International Economics. The book is divided into four parts: Part I: Capital Flows
and Macroeconomic Considerations; Part II: Capital Market Linkages, Contagion,
and Institutional Representation; Part III: Asian Capital Market Development and
Risk Analysis; and Part IV: Toward Fulfillment of End-User Needs.
Part I begins with Chapter 1, “Currency and Maturity Mismatches in
Asia” by Joseph E. Gagnon, who points out that Asian emerging market
economies have reduced currency mismatches significantly since the Asian
financial crisis of 1997–1998, and during the same period have reduced
maturity mismatches to a modest extent. Gagnon then demonstrates that
development of local-currency bond markets has helped to reduce reliance
on borrowing in foreign currency and to lengthen the maturity of debt.
However, two exceptions to these latter findings are noteworthy. First, in
Indonesia and the Philippines, the percentage share of debt denominated
in foreign currency remains significant. Second, the percentage share of
short-term debt of Republic of Korea companies exceeds that in other Asian
economies. As a result, the financial stress experienced by the Republic of
Korea during the global financial crisis appears to have reflected a maturity
mismatch in the funding of dollar assets by that country’s commercial banks.
Gagnon further points out that in most of the larger Asian emerging
economies, governments have accumulated considerable foreign exchange
reserves, which in principle could be used to assist private firms that have
borrowed heavily in foreign currency. In his view however, a more efficient
policy would be to create financial incentives that limit foreign-currency
borrowing by exporters, who in any case receive the bulk of their revenue
in foreign exchange. In this regard, the Government of the Republic of
Korea recently announced measures that restrict access to foreign-currency
borrowing by non-exporters. It likewise took steps to reduce maturity
mismatches in the foreign-currency operations of domestic banks.
In Chapter 2, “The Capital Market in the Context of Financial Safety Nets”,
Iwan J. Azis notes that in all probability, it will be difficult to detect the
onset of future financial crises, since the origin of these crises will likely be
vulnerabilities that differ considerably from those of decades past. Similarly,
the channels through which financial contagion is likely to pass from one
country to another will in all probability differ from those of previous crises.
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As a result, formulating and implementing financial safety nets for cushioning
the region’s economies from the adverse impacts of future crises will likely
be a challenging task.
Nor will regional safety nets such as the Chiang Mai Initiative Multilateralized
that rely on members providing liquidity to one another be sufficient to
address future crises. Further, in all probability, the region will also be unable
to rely on the banking sector of individual member countries to cushion
national economies from such adverse impacts, as demonstrated by the
recent deleveraging by European creditors. Instead, Azis argues that Asian
countries—in particular the ASEAN+3 countries—should strengthen their
capital markets so as to allow them to function as financial safety nets.1
In this regard, Aziz notes that Asian equity markets have grown steadily
since the reforms implemented in the wake of the Asian financial crisis.
However, growth of some of the region’s equity markets—those of Japan
and the Republic of Korea in particular—has been stellar in that they have
reached a relatively advanced stage of development. In contrast, the equity
markets of the region’s smaller economies remain at a relatively early stage
of development.
In Azis’s view, the bond market plays a pivotal role in allowing the capital
market to function as a financial safety net. For example, Asia’s domestic bond
markets have provided an alternate source of financing for development of
infrastructure, and have facilitated stimulus during periods of financial stress,
regardless of whether the source of this stress was domestic or external. As a
result, Asia’s domestic bond markets are well placed to function as financial
safety nets against future financial crises.
In the wake of the Asian financial crisis, the monetary authorities of the
ASEAN+3 countries resolved to avoid a repeat of the double-mismatch
that occurred during that crisis. As a result, in 2002 they began promoting
development of a regional bond market through the Asian Bond Markets
Initiative (ABMI). Two noteworthy developments grew out of that effort.
First, the growth of domestic bond markets of ABMI signatories has been
steady, particularly with regard to corporate bonds. Second, cross-border
holding of domestically issued bonds within the region has likewise grown,

1

The current membership of the Association of Southeast Asian Nations (ASEAN) comprises
ten countries: Brunei Darussalam, Cambodia, Indonesia, the Lao People’s Democratic
Republic, Malaysia, Myanmar, the Philippines, Singapore, Thailand, and Viet Nam. In addition
to these latter ten countries, the “ASEAN+3” grouping includes the People’s Republic of
China, Japan, and the Republic of Korea.
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albeit at a comparatively more modest pace than the total capitalization of
the region’s bond markets. Azis then evaluates the position of Asia’s capital
markets relative to those of other emerging economies through use of a
pooled regression model constructed for this purpose. He then discusses the
role of the bond market in cushioning domestic economies from the adverse
impacts of financial stress, and concludes the chapter with some policy
recommendations appropriate to facilitating development of the region’s
domestic bond markets in this regard.
Ultimately, Azis’s chapter makes several major points. First, while cross-border
equity investment within the region has grown to a modest degree, overall,
Asia’s domestic bond markets have grown considerably, particularly in some
countries. Second, this has allowed investors to reduce their reliance on sourcing
funds from commercial banks. Third, the potential of the region’s domestic
capital markets to act as financial safety nets critically depends on their size,
as their total capitalization ultimately constrains the extent to which they can
cushion their respective domestic economies from the negative impacts of
financial crises. With regard to this latter point, it is instructive to examine Asia’s
capital markets in the context of those of other emerging economies. Finally,
Azis concludes that regional safety nets should not be viewed as a substitute
for prudent domestic policy and sound macroeconomic fundamentals. In this
regard, he sees domestic financial safety nets as a necessary rather than a
sufficient condition for financial stability.
The chapter entitled “Managing Foreign Fund Flows into Asia’s Domestic
Bond Markets” by Sabyasachi Mitra and Thiam Hee Ng examines the
challenge to macroeconomic management and financial stability posed
by the substantial wave of capital inflows into Asia’s emerging economies
that began during the second quarter of 2009. The fact that gross capital
inflows during this wave surpassed their previous peak of 2007 is testament
to the significant and growing appetite of foreign investors for Asian assets.
While these capital flows may be part of a secular trend, it is noteworthy
that they did not precipitate a banking or currency crisis during the global
turmoil of 2008–2009. Nevertheless, economic managers in the region
are concerned that these inflows could potentially result in asset bubbles,
or force an appreciation of domestic currency, thereby weakening export
competitiveness. More importantly, a sudden reversal in these capital flows
could easily destabilize domestic capital markets. That said, these flows are
likely to continue as a result of both “pull factors” that result from sound
policy and deregulation domestically, as well as “push factors” that result
from ultra-loose monetary policy in the advanced economies and the
consequent minimal rates of return in those markets.
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With regard to the above, Mitra and Ng examine the degree to which
local-currency (LCY) bond markets act as conduits for capital-flow volatility.
Over the past decade, the total capitalization of emerging Asia’s LCY bond
markets has expanded by more than 16% annually to reach 9.5% of all bonds
outstanding globally. This contrasts dramatically with the context prior to the
Asian financial crisis when lack of well-developed LCY bond markets was
seen as a major contributor to the dual mismatches that plunged the region
into financial turmoil. Nevertheless, financial inflows into Asia’s domestic
bond markets have been volatile, and thus pose a challenge for the region’s
monetary authorities and market regulators. Monitoring and managing
capital inflows into LCY bond markets has thus become an important
objective, as these inflows can profoundly impact the shape of fiscal and
monetary policy domestically.
In sum, Mitra and Ng’s chapter discusses the composition of capital flows
into the region, examines the composition of foreign holdings of domestic
government bonds, and presents a model for assessing the factors that influence
foreign participation in Asia’s domestic bond markets. The results of the analysis
presented indicate that both “pull” and “push” factors have played major roles
in attracting capital inflows into Asia’s LCY bond markets. In short, improved
macroeconomic conditions, attractive credit ratings, stable exchange rates, and
liquid bond markets have all helped to attract foreign capital into the region’s
domestic bond markets. On the other hand, volatile global market conditions
have a significant negative impact on foreign-investor sentiment, and could
thus lead to sudden withdrawals of capital during periods of heightened global
uncertainty or financial stress. Judicious management of capital inflows is thus
necessary for maintaining financial stability in the region. As a result, the region’s
policymakers should have at their disposal a broad array of policy instruments for
maintaining financial stability, both domestically and regionally.
In Chapter 4, “Capital Flow Management and Macroprudential Policies in
Asia,” Olivier Jeanne discusses the scope for prudential capital controls in
limiting capital flow volatility in Asian emerging markets. Since 2009, Asia’s
emerging market economies have experimented with macroprudential
measures for reducing their vulnerability to sudden reversals in capital flows.
However, this increasing use of capital controls as macroprudential tools
raises many questions. Jeanne’s chapter thus reviews some conceptual issues
relating to macroprudential policy and capital flow management. Overall,
the chapter views macroprudential policy—defined as all policy that aims to
mitigate systemic risk—from a holistic perspective. In this regard, Jeanne uses
his review of recent developments in the theory of systemic risk to provide a
framework for discussing the practical policy issues addressed by the chapter.
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Jeanne reviews some stylized facts regarding capital flow volatility in five
Asian countries (Indonesia, the Republic of Korea, Malaysia, the Philippines,
and Thailand) during the 1990s, with particular emphasis on the period of the
global financial crisis. The objective of this exercise is to better understand the
types of capital flows that have tended to be especially volatile, particularly
during “extreme capital-flow episodes”. Using the classification of capital
flow episodes proposed by Forbes and Warnock (2011), Jeanne examines
the manner in which the behavior of domestic investors differed from that of
foreign investors during these extreme capital-flow episodes. In short, Jeanne
finds that capital flow volatility during the 2008 global financial crisis differed
considerably from that during previous crises. In fact, the magnitude of the
reversals in gross capital flows during the global financial crisis exceeded
that during the 1998 Asian financial crisis. However, during the 2008 crisis,
gross inflows and outflows tended to offset one other, as resident investors
sold foreign assets at the same time that foreign investors sold domestic
assets. This finding suggests that the behavior of domestic investors during
periods of financial stress is more stabilizing than that of foreign investors,
and that as a result, the case for prudential capital controls is now stronger
than in the 1990s. The chapter also finds that the degree of exposure of the
Republic of Korea to capital flow volatility during the global financial crisis
exceeded that of the region’s other economies. This finding underlies the
detailed discussion of banking flows into the Republic of Korea and policies
for stabilizing these flows that concludes the chapter.
Overall, Jeanne’s findings can be summarized as follows. First, it is unlikely
that a set of one-size-fits-all policies would be appropriate for the disparate
set of economies that comprise Asia. Even in the relatively small sample of
five countries examined by the chapter, the composition of capital flows and
the nature of the risk induced by them differ considerably. Second, it is likely
that capital controls should be part of the macroprudential policy toolkit of
Asia’s domestic monetary authorities. While this type of policy should likely
not be given priority, the adverse impacts of the global crisis of 2008–2009
on the region’s economies suggests that financial transactions between
residents and nonresidents generate more systemic risk than transactions
between residents. Third, the Republic of Korea is more integrated with the
global banking system than are the region’s other economies. As a result,
the degree of economic volatility that the economy experienced during the
global financial crisis was extraordinary. Fourth, while economic theory has
made progress in understanding capital flow volatility, this understanding still
lags the challenges faced by economic and financial policymakers. Further,
while currency mismatches have been reduced as a result of the lessons
learned from the 1998 Asian financial crisis, this has resulted in systemic risk
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taking on more subtle forms. This finding suggests that the understanding
of policymakers of the subtle channels through which capital flows generate
systemic risk in today’s financial environment needs to be improved.
Part II opens with Chapter 5, “Financial Globalization and Long-Run Growth: Is
Asia Different?” by Olivier Jeanne, Marcus Noland, Arvind Subramanian, and
John Williamson. Based on the meta-regression analysis approach developed
in Jeanne, Subramanian, and Williamson (2012), the authors examine the
long-term relationship between growth and financial globalization in Asia.
In short, they find little evidence that financial globalization has positively
impacted growth globally. This finding broadly relates to various groups of
Asian countries, with some interesting differences. For example, compared
with the global sample, there were more instances of negative association
between financial globalization and growth in Asian economies. This was
particularly true of the panel estimations, the results of which are summarized
in the chapter.
Perhaps the most striking difference between the results for Asia and those
for the larger sample of countries relates to the impact of debt financing.
Both in the broader sample and in the Asian sample, debt was found to
positively impact growth at approximately the same frequency (in about 15
percent of all cases). However, the panel estimation results show a large
increase in the instances in which bank debt has negatively impacted growth
in Asia. For example, for Asia, external bank financing was found to have
a negative impact on long-run growth in nearly a quarter of all cases, as
compared with only 3 percent of all cases for the broader sample. Further
a negative relationship between financial globalization and growth was
found to be more prevalent in the sample of East Asian countries than in the
emerging Asia sample, or for Asia as a whole.
In Chapter 6, “Deviation from Covered Interest Parity in Asian ForeignExchange Swap Markets during the Financial Crisis of 2007–2009,” Inhyung
Lee, Seungho Lee, and Ilhyock Shim detail the impacts of the global financial
crisis on four Asian inter-bank foreign-exchange swap markets through the
observed breakdown in covered interest parity conditions (CIP). Ultimately,
the chapter’s findings corroborate those of Olivier Jeanne’s chapter “Capital
Flow Management and Macroprudential Policies in Asia,” in which the latter
author points out that the Republic of Korea was exposed to significant capital
flow volatility during the global financial crisis. Because all four of the Asian
economies examined in Chapter 6 have well-developed, liquid swap markets in
which domestic banks can access US dollar financing, the degree of integration
of these four economies with global money markets is significant.
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Previous observers have noted that in the absence of capital controls and
transaction costs, covered interest parity conditions tend to be fulfilled as a
result of arbitrage pressure that equates the interest rate differential between
two economies with the cost of covering the exchange-rate risk involved.
However, heightened liquidity and credit risks are immediately reflected in
the cost of accessing international funding. This occurs because of heavy
reliance on the foreign-exchange swap markets for wholesale financing by
financial institutions, primarily banks in the international money market. The
global financial crisis thus provides a poignant example of disruption in the
international money market as a result of heightened liquidity and credit risk
perceptions on the part of the financial institutions involved.
In short, Lee, Lee, and Shim investigate the impact of the global financial
crisis on four inter-bank foreign-exchange swap markets during the global
financial crisis. Dividing the crisis into pre-Lehman and post-Lehman periods
allows them to analyze the relative importance of liquidity and counterparty
risk during these two periods. They explain deviations from CIP conditions
through the use of econometric models that include independent variables
representing liquidity and credit risk. As a result, they are able to compare
the relative efficiency and stability of CIP conditions during the pre-Lehman
and post-Lehman periods.
Their analysis reveals that the foreign-exchange swap markets in Hong
Kong, China; Japan; and Singapore were relatively unscathed by the global
financial crisis. However, the Republic of Korea market experienced sharp
and persistent deviations from CIP conditions because of domestic liquidity
constraints, as well as heightened investor perceptions of credit risk globally.
For the Republic of Korea, heavy reliance on short-term external dollar
financing—mainly intermediated through the banking sector’s wholesale
financing channel—took its toll when the US-affiliated banks in the country
sought US dollars in the foreign-exchange swap market, particularly during
the post-Lehman period. In contrast, liquidity provisions in the Hong Kong
dollar and Singapore dollar markets were apparently less constrained. The
diverse funding sources of the banks in the Hong Kong dollar and Singapore
dollar markets, including international bond issuances and retail dollar
deposits, may have thus facilitated provision of liquidity in these markets.
Chapter 6 also examines the importance of provision of US dollar liquidity
through the currency swap arrangements concluded between the Federal
Reserve and the Bank of Japan and Bank of Korea. Lee, Lee, and Shim find
that the US dollar funds provided by the central banks significantly reduced
deviation from CIP conditions in both the Japanese yen and Republic of Korea
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won foreign-exchange swap markets. The empirical evidence summarized in
the chapter supports the effectiveness of policy coordination by major central
banks in resolving liquidity shortages.
In Chapter 7, “Asia’s Changing Position in Global Financial Reform,” Nicolas
Véron examines the changes that have occurred in Asia’s role in financial
standard-setting and policymaking at the global level in the past decade.
In particular, he demonstrates that while Asia’s relative share in the global
financial system has grown dramatically over the past decade, the region’s
representation in the leadership of global financial standard-setting bodies
and authorities has not increased to a corresponding degree. However, as
long as the regulatory objectives of Asia and the West were broadly aligned,
this institutional mismatch was not of concern to the region. This was
particularly true since prior to the global financial crisis, the West was more
open financially than was Asia, though both embraced a common goal of
global financial integration. However, in contrast to decades past, the West
now has more to gain from financial repression, while it is in Asia’s best
interests to accelerate its financial opening. Such a context strengthens the
case for Asia becoming more vocal in global financial forums, and claiming
a degree of institutional representation in global financial standard-setting
bodies and monetary authorities commensurate with its expanding role in
the global financial system.
In Chapter 8, “The Evolving Global Regulatory Framework and Its Impact
on Asia,” Michael Liu and Fariborz Moshirian analyze the various financial
regulatory reforms currently underway for improving the stability and
resilience of the global financial system. In particular, they examine the recent
progress achieved in implementing these reforms, as well as the challenges
that remain, since the reforms currently underway respond to weaknesses in
global financial regulation uncovered by the global financial crisis of 2008–
2009. Chapter 8 examines the issues that relate to these developments,
particularly as implementation deadlines for these reforms approach. These
issues include the relevance of the reforms currently underway for Asia’s
less-developed financial markets, and the manner in which they are likely to
impact capital market development in general.
The chapter also provides a detailed analysis of the impact of particular
reforms on Asia. This includes: (i) the more stringent bank capital and
liquidity requirements and standards for risk management proposed under
Basel III; (ii) the development of macroprudential tools and frameworks
for ensuring financial stability; (iii) the reform of corporate compensation
practices in a way that mitigates excessive risk-taking; (iv) reforms relating to
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over-the-counter trading of derivatives that aim to reduce systemic risk and
improve transparency; (v) improvements to accounting standards, particularly
those relating to valuation and provisioning, as well as achieving a single
set of global accounting standards as a means of improving disclosure and
transparency; and (vi) expanding the regulatory perimeter as a means of
reducing excessive reliance on credit rating agencies, and addressing risks
posed by hedge funds and other shadow-banking institutions.
Part III of the book begins with Chapter 9, “Asian Capital Market Integration:
Theory and Evidence,” by Cyn-Young Park. This chapter assesses Asia’s
progress in achieving capital market integration, and examines the multiple
dimensions of integration of capital markets by comparing the evolution
of financial integration achieved thus far at both the regional and global
levels. The chapter’s findings suggest that the progress achieved in regional
integration in emerging Asia’s equity markets has accelerated in recent years,
though the region’s financial markets continue to be well integrated with
global financial markets. However, the progress achieved in integrating
emerging Asia’s local-currency bond markets lags that achieved at both
the global and regional levels in integrating equity markets generally. The
chapter also estimates the degree of spillover of regional vs. global financial
shocks on domestic equity and bond markets, and finds that the spillover of
both regional and global volatility into the region’s domestic equity markets
is significant. Future capital market integration at the regional level should
thus take the risk of contagion associated with financial integration into
account. Further, as a result of this spillover, the region’s policymakers should
implement measures for mitigating the risk of financial contagion in order to
ensure financial stability throughout the region.
The Asian financial crisis resulted in numerous policy discussions at the
regional level regarding the best way to prevent a recurrence of that crisis. The
consensus that arose from these discussions was that regional bond markets
should be developed and strengthened as a means of reducing dependence on
short-term foreign-exchange-denominated debt. Since many of the region’s
countries have accumulated considerable foreign exchange reserves, welldeveloped domestic and regional bond markets could act as a conduit through
which regional savings could be channeled into regional investments. These
discussions resulted in implementation of the Asian Bond Markets Initiative
(ABMI) in 2003. The purpose of this initiative is to facilitate development of
efficient, liquid bond markets in the countries comprising the Association of
Southeast Asian Nations (ASEAN), as well as the People’s Republic of China,
Japan, and the Republic of Korea, these countries collectively being referred to
as the ASEAN+3 countries as noted in footnote 1.
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In Chapter 10, “Determinants of Bond Market Development in Asia,” In Seok
Baek and Pil-Kyu Kim examine the development of the region’s bond markets
since the Asian financial crisis in an effort to identify the determinants of
bond market development. This chapter thus documents the growth of
the domestic markets for both government and private-sector bonds in
the ASEAN+3 countries. In fact, the pace of development in these latter
markets far exceeded that in comparable emerging markets in Latin America
and Eastern Europe. However, the growth paths of the ASEAN+3 domestic
bond markets are quite heterogeneous, a fact that underscores the necessity
of identifying the economic and institutional factors that determine bond
market development when attempting to formulate policy recommendations
for achieving such development in other economies.
The model used by the analysis incorporates both standard macroeconomic
and institutional variables, as well as binary variables that capture the impacts
of the Asian financial crisis and the more recent global financial crisis. The
findings presented indicate that no single factor accounts for development of
a domestic bond market, but rather that an appropriate policy mix is necessary
for accelerating such growth. In particular, maintaining (i) a substantial
degree of competition in the banking sector, (ii) credible management of
inflation and exchange-rate volatility, (iii) sound social institutions and legal
systems, and (iv) availability of appropriate information relating to credit
quality all likely contribute to development of domestic bond markets. By
categorizing economies into those that were affected by the Asian financial
crisis and those that were not, the authors demonstrate that the economies
impacted by the Asian financial crisis experienced more rapid domestic bond
market growth than did the economies unaffected by it. Finally, initiatives for
developing domestic bond markets, whether implemented domestically or
through regional channels such as the ABMI, appear to have had a positive
impact on development of domestic bond markets.
One of the proposals advanced in the aftermath of the Asian financial crisis
was creation of multi-currency bonds, the purpose of which would be to
mitigate the risk of currency mismatches faced by regional bond issuers. As
a result, a number of feasibility studies relating to multi-currency bonds and
bonds denominated in a basket of regional currencies were performed. These
studies demonstrated that lack of regional foreign-exchange swap markets
and limited convertibility of Asian currencies were obstacles to realizing such
a scheme. In Chapter 11, “Currency Internationalization and Bond Market
Development in Asian Economies”, Suk Hyun and Shigehito Inukai delve into
a number of issues relating to currency convertibility. The motivation for this
chapter was two aspects of internationalization of the domestic currencies
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issued by Asia’s emerging economies: (i) the necessity of curbing reliance
on the US dollar as an international reserve currency, and (ii) the need for
the emerging economies to play a role in international monetary affairs
commensurate with their increasing status in the global economy.
Although currency denomination is one of a number of considerations
relating to international bond issues, currency convertibility facilitates issuance
of bonds denominated in domestic currency in regional financial markets
in that it to some degree circumvents currency mismatches. The analysis
presented in this chapter empirically examines the determinants of currency
internationalization through use of the ordered logit model under regimes of
partial and full currency internationalization. As the study simulates a range
of conditions in the home-economy capital market, its results can be used as
the basis for policy recommendations relating to currency internationalization
and development of bond markets in emerging economies generally.
The study’s major findings are as follows. First, GDP, the share of international
trade in GDP, the capitalization of the stock market, the share of international
bonds in the total value of bonds outstanding, and financial openness all
positively impact currency internationalization. Second, trade dependence
and inflation are negatively correlated with currency internationalization.
The study also demonstrates that bond market development is critical to
internationalizing the currencies of Asian economies, and that conversely,
currency internationalization facilitates development of both the domestic
bond market and the international bond market.
Equity capital flows are often considered to be a benign form of capital movement,
flows associated with foreign direct investment in particular. Nevertheless,
volatility shocks originating abroad that spillover into domestic stock markets are
a concern for both investors and regulators. In Chapter 12, “Decomposition of
Volatility in Asian Equity Markets,” Ki Hoon Hong, Jangkoo Kang, and Doowon
Lee attempt to determine the degree to which price volatility generated in equity
markets outside Asia spills over into Asian equity markets. The study decomposes
the volatility observed in Asian equity markets into various components, and
analyzes the impact of volatility shocks on Asian equity markets. The authors
also investigate the degree to which additional financial return on investment
in Asian equity markets compensates investors for the increased risk they bear
as a result of the incremental volatility generated by integration of the homeeconomy equity market with markets abroad.
For policymakers, a major issue relating to globalization is the additional
volatility likely to occur in the home-economy capital market as a result of
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globalization. Conversely, for investors, a major issue is the degree to which
bearing this additional risk will be compensated through higher rates of
return on investment than would have otherwise been the case. Thus, under
a scenario of globalization, investor utility is only diminished by increased
volatility if investors are not appropriately compensated for bearing the
additional risk that such increased volatility entails.
The results of the study demonstrate that following deregulation of flows
of equity capital, Asian equity markets experienced significant spillover of
volatility that originated in capital markets in both Europe and the United
States. Further, the greater the degree of openness of the home economy,
the greater the magnitude of the spillover. The results of the analysis also
demonstrate that on average, unexpected innovations increase the return
to the home-economy market above the level expected by investors as
compensation for bearing increased risk. The authors likewise demonstrate
that a rigorous risk-pricing framework within which misalignments in asset
prices can be evaluated and corrected is a pre-condition to appraising the
impacts of opening-up the home-country capital market to external capital
flows. That is, if the market correctly prices incremental risk due to integration
with the global financial market, volatility should not be viewed as a malaise
to be dampened by policymakers. In the latter case, policy intervention is
more likely to result in inefficient resource allocation.
Part IV begins with Chapter 13, “Asia’s Demand for and Supply of Funds
in the Context of Regional Capital Market Development” in which Ramesh
Subramaniam and Mitzirose Legal discuss the need on the part of the AsiaPacific region for sustained investment for the purpose of maintaining,
upgrading, and building physical assets, as well as for funding investment.
These funding requirements are substantial in that they have been estimated
at 12% of world GDP in 2011, which translates into trillions of US dollars.
This substantial demand for capital over coming decades will likely lead to
two major developments: greater investment flows into Asia, and greater
integration of the regional capital market, as the region’s domestic capital
markets will simply be incapable of mobilizing long-term funding on such
a scale.
Nevertheless, much of Asia‘s massive investment requirement for productive,
infrastructure, and urban-housing assets may have to be fulfilled from its
own savings. Infrastructure financing requirements alone are estimated on
the order of $750 billion per year over the period 2010–2020. In this regard,
a recent study by McKinsey Global Institute notes that investment demand
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will account for about 25% of global GDP by 2030, which translates into
roughly $24 trillion. Of this, the People’s Republic of China will account for
$6 trillion, and India more than $2 trillion. On the other hand, the global
saving rate is estimated to reach 22.6% by 2030, which translates into a
projected investment shortfall of $2.4 trillion annually. Further, over the
coming 10–20 years, the pace of growth of both global and regional savings
is likely to slow. Given this, there will be about a 10% saving shortfall globally
each year. Unless this investment-savings gap is somehow addressed, real
interest rates will rise. The higher cost of capital implied by such higher
interest rates would in turn reduce investment, thus dampening growth.
While in general, Asia has a high saving-investment ratio, not all Asian
economies enjoy surplus savings. As a result, entities in economies with
comparatively high savings rates may be able to access investible funds
more easily than their competitors in economies in which savings rates are
lower. Further, a significant portion of Asia’s considerable savings has been
diverted to Europe and North America. As a result, Asia’s level of investment
in infrastructure and other development-related assets has lagged the rate
necessary for sustaining the stellar growth rates it has achieved in recent
decades. Nevertheless, a number of the region’s countries have been steadily
expanding issuance of equity and debt instruments, as well as increasing
their access to International Syndicated Credit Facilities. Such trends will
likely assist the region’s low-income countries in addressing deficiencies that
impede capital market development.
While it appears that developing Asia’s economies will be able to attract
investment from outside the region over the coming decades, this does not
necessarily guarantee that such inflows will be efficiently deployed. For the
home-economy to benefit from capital inflows over the long term, these
inflows must finance investments that improve the welfare of the population
overall, rather than benefiting a limited number of private entities. In
particular, infrastructure financing must be used efficiently if the funds made
available from deepening of debt markets through issuance of project bonds
are to positively impact long-term growth to the greatest extent possible. In
this regard, both governments and international financial institutions have a
major role to play in increasing the provision and deployment of credit. While
regional cooperation has a vital role to play in this regard, policy reform
relating to the provision and deployment of credit must first be driven by
national policymaking, and subsequently harmonized at the subregional and
regional levels. In cases in which the region’s smaller economies are currently
unable to develop viable domestic capital markets of their own, cooperation
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at both the subregional and regional levels in promoting development of the
regional capital market is the best medium-term alternative.
In Chapter 14, “ASEAN+3 Capital Market Integration: Cost of Capital and
Investment,” Ki Beom Binh and Yong-Rin Park examine the extent to which
merging the region’s currently fragmented liquidity into a single liquidity
pool would be an efficient course of action. This would reduce the cost of
capital for corporations in ASEAN+3 countries, stimulate investment, and
expand the region’s productive capacity overall. One of the most important
mechanisms through which capital market integration accelerates economic
growth is reduction in the cost of capital. This is so because a lower cost
of capital benefits corporate investment, capital accumulation, productivity,
and output.
This chapter quantitatively estimates the likely economic benefits of integrating
the currently fragmented ASEAN+3 capital markets into a single seamless
market. In this regard, the study makes a number of simplifying assumptions.
First, it focuses solely on the impact of integration on the cost of capital,
and the incremental investment resulting from it. It thus ignores the likely
beneficial impacts of removing current restrictions in particular capital market
sub-sectors such as banking and insurance. Second, the analysis assumes that
integration is both timeless and complete. This both obviates the need to
consider the impact of each particular stage of capital market integration on
each of the 13 study countries, and assumes that capital market integration
allows investors to allocate each unit of capital to its most productive use. In
this regard, the analysis uses US-dollar-converted returns in all cases. Third,
the analysis is restricted to the impact of integration on pure capital market
deepening, and on the increase in liquidity likely to result from free access to
capital markets by investors. Fourth, capital market integration brings with it
the potential risk of contagion, and thence increased systemic risk. However,
the analysis does not quantitatively compare the benefits of capital market
integration with its disbenefits. To estimate the potential impact of integration
on reducing the cost of capital, the study determines the impact of capital
market integration on the cost of equity, the cost of corporate bonds, and
the cost of bank financing in each of the ASEAN+3 countries. The weights
the analysis uses for each study country are the relative share of each source
of financing in the total value of financing available in each domestic market.
After estimating the reduction in the cost of capital in each study country, the
analysis estimates the impact of this reduction on investment in each country
through use of a regression model that links the level of investment to the
estimated cost of capital.
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The results of the analysis suggest that the benefits of integrating the
ASEAN+3 domestic capital markets are likely to be considerable, despite
the length of time required for full integration and the inevitable obstacles
encountered in achieving it. These obstacles are likely to include disparities in
the stage of development of the various domestic capital markets, disparities
in national interests, and disparities in the motives for integration. Future
demand for capital in the ASEAN+3 countries is likely to be significant,
particularly when the demand for investment in both the public and private
sectors for purposes such as infrastructure, housing, and corporate assets is
taken into account. In this regard, the deepened capital markets that would
result from capital market integration across the ASEAN+3 countries would
expand access to finance for both the public and private sectors over the
coming decades.

Ramesh Subramaniam
Deputy Director General, Southeast Asia Department, ADB
Inhyung Lee
Senior Research Fellow and Research Director, KCMI
Marcus Noland
Senior Fellow and Director of Studies, PIIE
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Abbreviations and Acronyms
AAB
ABMI
ADB
AECM
AFC
AMRO
AREAER

authorized agent banks
Asia Bond Markets Initiative
Asian Development Bank
aggregate effective currency mismatch
Asian financial crisis
ASEAN+3 Macroeconomic Research Office
Annual Report on Exchange Arrangements and Exchange
Restrictions
ASEAN
Association of Southeast Asian Nations
ASEAN+3 ASEAN plus the People’s Republic of China, Japan, and the
Republic of Korea
ASEAN3HI ASEAN+3, plus India and Hong Kong, China
ASEAN-4 four middle-income ASEAN economies: Indonesia, Malaysia,
the Philippines, and Thailand
ASEAN-5 ASEAN economies: Indonesia, Malaysia, the Philippines,
Singapore, and Thailand
BCBS
Basel Committee on Banking Supervision
BOE
Bank of England
BOJ
Bank of Japan
BOK
Bank of Korea
BIS
Bank for International Settlements
CDS
credit default swap
CGFS
Committee on the Global Financial System
CIP
covered interest parity
CMIM
Chiang Mai Initiative Multilateralization
CPI
consumer price index
CPIS
Coordinated Portfolio Investment Survey
CPSS
Committee on Payment and Settlement Systems
ECB
European Central Bank
ECM
error correction model
EFB
Exchange Fund Bill
EIB
European Investment Bank
EME
emerging market economies
EU-15
comprised of the following 15 countries: Austria, Belgium,
Denmark, Finland, France, Germany, Greece, Ireland, Italy,
Luxembourg, the Netherlands, Portugal, Spain, Sweden, and
the United Kingdom
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Abbreviations and Acronyms

FDI
FSB
FX
G7

foreign direct investment
Financial Stability Board
foreign exchange
Group of Seven (Canada, France, Germany, Italy, Japan, the
United Kingdom, and the United States)
G20
Group of Twenty (Argentina, Australia, Brazil, Canada, the
People’s Republic of China, France, Germany, India, Indonesia,
Italy, Japan, the Republic of Korea, Mexico, Russian Federation,
Saudi Arabia, South Africa, Turkey, the United Kingdom, the
United States, and European Union)
GARCH
generalized autoregressive conditional heteroskedasticity
GDP
gross domestic product
GFC
global financial crisis
IASB
International Accounting Standards Board
IBRD
International Bank for Reconstruction and Development
IFRS
International Financial Reporting Standards
IMF
International Monetary Fund
IOSCO
International Organization of Securities Commissions
KCMI
Korea Capital Market Institute
LCR
liquidity coverage ratio
LIBOR
London Interbank Offer Rate
LIBOR-OIS LIBOR-overnight index swap
MGARCH multivariate GARCH
NFCA
net foreign currency asset
NIE
newly industrializing economy
NRSRO
Nationally Recognized Statistical Rating Organization
NSFR
net stable funding ratio
OECD
Organisation for Economic Co-operation and Development
OLS
ordinary least squares
OTC
over-the-counter
P&S
principle and standards
PIIE
Peterson Institute for International Economics
PRC
People’s Republic of China
SEC
Security and Exchange Commission
SNB
Swiss National Bank
TCBS
Triennial Central Bank Survey
WMP
wealth management product
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CHAPTER 1

Currency and Maturity
Mismatches in Asia
Joseph E. Gagnon1

Introduction
There is widespread agreement that currency and maturity mismatches
increase both the likelihood of a financial crisis and the economic cost of
a financial crisis (Allen et al. 2002, Goldstein and Turner 2004). These and
other studies document the importance of such mismatches in the Asian
financial crisis of 1997–1998 (Alba et al. 1998, Burnside, Eichenbaum,
and Rebelo 1999). On the other hand, for countries that do not suffer
from currency mismatches, Gagnon (2010) shows that large and sudden
currency depreciations (which often occur during financial crises) never cause
recessions and often lead to faster economic growth.

Definition of Mismatch
A currency mismatch occurs when a household’s or a firm’s liabilities are
denominated in a different currency from that of the future stream of
earnings that are to be used to service those liabilities. For example, an
electric utility firm that bills customers in domestic currency may borrow
in foreign currency to finance a new power station. The utility then faces
the risk that its foreign currency liabilities may increase in value without any
compensating increase in its domestic-currency revenues. In recent financial
crises, many companies were driven into bankruptcy by the increased debt
burden caused by a depreciation of the domestic currency. Note that an
exporter or a producer of a good or service that is tradable may borrow in
foreign currency without creating a currency mismatch, since at least part of
the future revenues will be in foreign currency.
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A maturity mismatch occurs when a household’s or a firm’s liabilities have
a shorter lifespan than the assets they are financing. The electric utility firm
mentioned above would have a maturity mismatch if it financed a power
station with a lifespan of 30 years with bonds or loans that mature sooner
than 30 years.2 The risk associated with this maturity mismatch depends on
how many years of revenues are needed to pay off the debt and on the
uncertainty surrounding the utility’s ability to renew its loans.
It is harder to identify a maturity mismatch than a currency mismatch because
we generally lack data on the rates of return and lifespans of physical assets
being financed. Moreover, especially for financial institutions, a certain
amount of maturity mismatch is an essential element of doing business.
In the classic example, banks take on short-term deposits to fund longterm projects, relying on the assumption that not all depositors will want
to withdraw their money at the same time. Thus, this chapter will focus
relatively more on currency mismatch than on maturity mismatch.

Some Mismatches Are Good
The ultimate holders of national wealth are households. The positive net
asset position of households exists to provide income in old age. Because
household consumption is denominated in domestic currency, a simple
approach would suggest that households hold all of their wealth in domestic
currency and have zero net exposure to foreign currency. However, a more
sophisticated approach recognizes two reasons for holding a positive net
position in foreign currency. First, some consumer goods are imported and
their prices have a positive correlation with the value of foreign currencies.3
Second, negative shocks to domestic income and rates of return tend to
be associated with a depreciation of the domestic currency. Given this
correlation, households can reduce the variance of future consumption by
holding positive amounts of net foreign-currency asset.4
Households may achieve a positive net foreign-currency exposure by holding
bonds denominated in foreign currency or equity of foreign companies. To
some extent, they also realize a net foreign currency exposure by holding
equity of domestic companies that themselves have positive net foreigncurrency exposure. For example, a domestic company that owns a foreign
subsidiary has a positive net foreign-currency position as long as its foreigncurrency liabilities are less than the value of the foreign subsidiary and any
other foreign-currency assets it may own. Domestic exporters also have a
positive foreign-currency exposure from current and future exports.
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In the aggregate, economies should have positive net foreign currency
positions rather than zero or negative net foreign-currency positions. Having
a positive net foreign-currency position stabilizes an economy in the face
of the most common macroeconomic shocks. Typically, bad news about an
economy’s internal situation depreciates its currency. A positive net foreigncurrency position means that domestic wealth increases when the currency
depreciates, thereby restoring some of the lost domestic demand.
Note that an economy can have a positive net foreign-currency position
regardless of whether it has a positive or negative net foreign-asset position.
For example, in 2009 Australia had a negative net foreign-asset position
equal to 71% of its gross domestic product (GDP), but it had a positive net
foreign-currency position equal to 31% of its GDP.5

Can a Net Foreign-Currency Position Be Too Large?
Researchers have found that investors tend to hold fewer foreign assets than
would be optimal (French and Poterba 1991, Lewis 1999, Sørensen, Wu, Yosha,
and Zhu 2007). However, the rapid growth of government holdings of foreign
assets, mainly foreign-exchange reserves, raises the possibility of excessive
holdings in some countries. Gagnon (2012) shows that reserve accumulation over
the past ten years has had adverse economic consequences on the economies
that issue reserve assets, particularly in the aftermath of the global financial crisis
when aggregate demand has been slow to recover. Countries holding foreign
exchange reserves incur fiscal costs because the interest earned on reserves
typically is less than the opportunity cost of investing in the domestic market.
Are there stability concerns arising from large positions in foreign-exchange
reserves? One potential risk is that a large net positive position in foreign
currency would make officials afraid of currency appreciation under a floating
exchange rate regime. Such fears could lead to financial repression and excessive
exchange-rate stabilization, with destabilizing effects on output and inflation.

Data Issues
We focus on eight of the largest Asian emerging market economies: the
People’s Republic of China (PRC); India; Indonesia; the Republic of Korea;
Malaysia; the Philippines; Taipei,China; and Thailand.
Ideally, analysis of currency and maturity mismatches proceeds at the level of
individual households, businesses, financial institutions, and governments.
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However, comprehensive data at this level does not exist. A second-best
approach uses sectoral aggregates at the finest level of sectoral detail
available. However, for most countries and years, comprehensive data are
available only at the very broad level of the public sector and private sector.
For a few economies and years, we can make a further disaggregation of the
private sector into banks and nonbanks. Comprehensive maturity data exist
only for government debt.
We complement our analysis of comprehensive national data with analysis of
nonfinancial corporate bond issuance in the Republic of Korea and Malaysia.
We also examined the latest annual reports of the 10 largest nonfinancial
corporations in the Republic of Korea and Malaysia to search for indications
of mismatches.
Perhaps the largest gap in the data concerns exposures through financial
derivatives contracts. A recent survey in Australia highlights the potential
importance of derivatives contracts. Our analysis of individual corporate
reports provides some evidence on the role of derivatives in Asian markets.

Comprehensive Measures
Aggregate Effective Currency Mismatch
Morris Goldstein and Philip Turner (2004) conducted a pioneering analysis of
currency mismatches in emerging markets. They defined an economy-wide
measure which they termed aggregate effective currency mismatch (AECM).
AECM is defined as the ratio of net foreign currency asset (NFCA) to exports
multiplied by the share of foreign currency debt in total debt (FC%TD) when
NFCA is less than zero. When NFCA is greater than zero, AECM uses imports
instead of exports.6
AECM = (NFCA / Exports) × FC%TD if NFCA<0
AECM = (NFCA / Imports) × FC%TD if NFCA>0
NFCA = NFAMABK + NBKAFC – NBKLFC - IBFC
NFCA is measured as net foreign assets of the monetary authority and deposit
money banks (NFAMABK), plus cross-border claims of nonbank residents in
foreign currency on Bank for International Settlements (BIS) reporting banks
(NBKAFC), minus cross-border liabilities of nonbank residents in foreign
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currency to BIS reporting banks (NBKLFC), minus international debt securities
(bonds) issued by domestic residents in foreign currency (IBFC).7 FC%TD is
an estimate of the share of total debt securities and bank loans that are
denominated in foreign currency.8 Whereas NFCA is limited to a country’s net
position with the rest of the world, FC%TD is based on gross debt including
internally held debt.
AECM thus is the product of a measure of a country’s net foreign currency
position (NFCA/trade) and a measure of the role of foreign currency in a
country’s financial system (FC%TD). Because data are missing for key elements
of FC%TD, Goldstein and Turner constructed two alternative measures of
AECM. “Original” AECM was based on the assumption that domestic bank
loans and domestic bonds are denominated exclusively in domestic currency.
“Modified” AECM was based on estimates from other researchers for the
foreign-currency share of domestic loans and bonds. In the years since
Goldstein and Turner published their study, more information has become
available on the foreign-currency share of domestic loans and bonds.
Table 1 displays the modified AECM data from Goldstein and Turner for
1994 through 2002, as well as updated data kindly supplied by Turner for
2003 through 2011. The later data incorporate an adjustment for FC%TD
based on a survey conducted by the BIS in recent years. This improved
source of underlying data accounts for noticeable jumps in AECM in 2003
for Indonesia; the Philippines; Taipei,China; and Thailand.
Economies that were hit by the Asian financial crisis of 1997–1998 had
negative values of AECM in 1997 (Indonesia, the Republic of Korea, Malaysia,
the Philippines, and Thailand), whereas economies that were not hit had
positive values (PRC, India, and Taipei,China). This is consistent with the view
that foreign-currency borrowing contributes to vulnerability. Note, however,
that Malaysia’s AECM was positive in 1996 and 1998 and was close to zero in
1997, which raises a question as to why Malaysia was so strongly affected by
the crisis. It seems likely that other sources of vulnerability existed in Malaysia.
In recent years, AECM has been almost exclusively positive in these economies,
suggesting less vulnerability to financial and currency crisis, which is consistent
with the experience of these economies during the global financial crisis of
2008–2009. Interestingly, the Asian economy that appeared to suffer the
most during the recent crisis—the Republic of Korea—also had the smallest
AECM, which briefly turned negative in 2008.
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6
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5
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-15

-15

-17

Indonesia

1

1

1
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1
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3

4

4

4

5

4

2

-4

-12

-6

-2

-1
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4

3

4

3

5
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3

4

3

2

2

2

4

2

-1

2

2
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12

9
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-18
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-9
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-8
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1
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14
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11

13

12
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16

8

5

3

4

4

3

4

4

5
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4

5

5

3

4

4

4

4

4

8

7

3

0

-9

-20

-14

-9

-4

Thailand

PRC = People’s Republic of China.
Note: Modified AECM is defined in the Section: Comprehensive Measures.
Sources: 1994–2002, Goldstein and Turner (2004); 2003–2011, private correspondence with Bilyana Bogdanova, Emese Kuruc, and Philip Turner, Bank for International
Settlements (BIS), using upgraded underlying data.
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Foreign-Currency Debt Share
AECM is a summary measure that combines two different aspects of currency
mismatch: NFCA and FC%TD. These elements reflect different sources of
vulnerability. If the data could be examined at the level of each firm and
household, only NFCA would matter. Some firms or households may be
borrowing in foreign currency at the same time that others are lending in
foreign currency. A measure of NFCA at this disaggregated level would identify
which firms or households are exposed to currency risk. However, computing
NFCA at an aggregate level obscures the risk associated with foreign-currency
borrowing by some individuals when other individuals in the sample are holding
foreign-currency assets. FC%TD aims to identify the possible magnitude of
such risks.
Table 2 displays FC%TD starting in 2002. (Goldstein and Turner did not
report it for earlier years.) Beginning in 2003 the data are based on improved
estimates of the shares of domestic loans and bonds denominated in foreign
currency. Table 2 shows that a low share of debt is denominated in foreign
currency in these economies except for Indonesia and the Philippines.
Foreign-currency borrowing by the governments of Indonesia and the
Philippines accounts for about 4 percentage points and 11 percentage points
respectively of the value of FC%TD in 2011.9 Thus, most of the foreigncurrency borrowing in these two countries appears to be incurred by the
private sector. It is possible, though perhaps unlikely, that all of this private
borrowing in foreign currency has been conducted by exporters or producers
of tradable goods and services.

Net Foreign-Currency Asset
Goldstein and Turner implicitly viewed currency mismatches in either direction
as potentially risky. However, as discussed above, positive levels of NFCA are
desirable from the point of view of households and possibly for governments,
although, beyond some point, NFCA could become excessive.
The benefits of NFCA are greater for economies that trade more, so this
chapter examines the ratio of NFCA to total trade (exports + imports), which
is labeled NFCAXM. Table 3a displays NFCAXM for the eight Asian economies.
Tables 3b and 3c also break down NFCAXM into public sector and private
sector. Public-sector NFCA is defined as foreign-exchange reserves minus
government debt denominated in foreign currency.10 Private-sector NFCA is
total NFCA minus public sector NFCA.
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10

9

9

11

10

8

7

6

6

5

India

29

28

27

29

26

25

27

27

26

53

Indonesia

13

12

13

13

12

11

10

10

11

16

Republic of
Korea

11

10

11

12

14

15

16

18

18

19

Malaysia

38

39

39

39

40

43

45

38

43

35

Philippines

10

9

7

8

10

9

11

12

11

5

Taipei,China

6

6

6

6

7

9

10

9

9

22

Thailand

PRC = People’s Republic of China.
Note: Modified FC%TD is defined in the Section: Comprehensive Measures.
Sources: 2002, Goldstein and Turner (2004); 2003–2011, private correspondence with Bilyana Bogdanova, Emese Kuruc, and Philip Turner, BIS, using upgraded underlying data.

PRC

Modified Foreign-Currency Share in Total Debt (FC%TD)

Year
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19

37

42

44

43

53

54

48

53

60

67

80

94

117

104

99

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

57

1998

3

6

35

26

41

34

37

47

50

42

29

21

20

16

13

13

31

33

11

14

13

8

12

10

6

5

9

7

2

-4

-12

-20

-22

-12

-13

-15

Indonesia

12

21

4

5

3

-2

5

10

16

20

18

12

15

11

5

-9

-17

-11

-4

-1

Republic of
Korea

11

19

16

14

16

10

15

12

9

10

7

4

7

6

9

6

-2

5

8

13

Malaysia

35

37

24

16

12

5

2

-7

-14

-19

-20

-18

-17

-13

-11

-12

-13

-5

3

7

Philippines

29

35

69

78

101

66

61

61

62

62

69

65

59

42

47

40

34

38

38

45

Taipei,China

48

55

32

35

38

27

29

24

18

19

21

17

12

5

0

-16

-23

-15

-10

-5

Thailand

PRC = People’s Republic of China.
Note: NFCAXM is defined in the Section: Comprehensive Measures, Subsection: Net Foreign-Currency Asset.
Sources: 1994–2002, Goldstein and Turner (2004); 2003–2011, private correspondence with Bilyana Bogdanova and Philip Turner, BIS; trade data are from IMF International Financial Statistics.

62

1997

Change since

2011

25

26

1996

n.a.

18

1995

n.a.

15

India

1994

PRC

Table 3a Net Foreign-Currency Asset (NFCAXM) (percent of exports plus imports)
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25

31

37

38

36

30

36

40

43

48

52

55

64

69

98

87

80

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

42

1998

n.a.

n.a.

18

24

32

27

41

29

25

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

India1

-2

8

20

22

19

13

20

17

16

22

27

26

23

22

26

22

12

15

12

13

Indonesia

6

17

23

26

31

19

28

30

31

33

33

30

28

23

22

17

6

10

10

11

Republic of
Korea

10

16

26

24

27

21

26

24

22

23

18

14

13

12

16

16

10

13

12

16

Malaysia

24

26

27

20

13

8

6

-2

-5

-6

-3

0

4

3

6

3

2

7

3

3

Philippines

25

27

58

61

73

51

50

54

58

57

56

50

41

33

36

33

32

34

38

42

Taipei,China

PRC = People’s Republic of China.
1
For India, Public NFCAXM is reserves minus government external debt. Year-end 2005 position is based on 2006Q1 debt data.
Note: Public-sector NFCAXM is defined in the Section: Comprehensive Measures, Subsection: Net Foreign-Currency Asset.
Sources: Table 3a, IMF International Financial Statistics, BIS Securities Statistics, World Bank Quarterly External Debt Statistics, and author’s calculations.

43

1997

Change since

22

1994

PRC

Table 3b Public Sector Net Foreign-Currency Asset (NFCAXM) (percent of exports plus imports)

9

16

32

38

40

26

24

21

18

21

21

23

21

20

25

23

16

23

22

23

Thailand
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-7

-5

0

4

8

12

17

13

6

5

7

12

16

25

20

18

20

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

15

1998

n.a.

n.a.

1

1

3

-1

1

5

11

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

India

33

25

-9

-8

-5

-5

-8

-7

-10

-17

-18

-19

-22

-25

-37

-42

-34

-27

-25

-28

Indonesia

7

4

-19

-21

-28

-21

-23

-20

-15

-14

-15

-18

-13

-11

-17

-26

-23

-21

-14

-12

Republic of
Korea

PRC = People’s Republic of China.
Note: Private-sector NFCAXM equals total NFCAXM minus public-sector NFCAXM.
Sources: Tables 3a and 3b and author’s calculations.

19

1997

Change since

-6

1994

PRC

0

3

-10

-9

-11

-11

-11

-11

-14

-13

-11

-10

-7

-6

-7

-10

-12

-8

-4

-3

Malaysia

12

11

-4

-4

-1

-3

-3

-5

-10

-13

-17

-17

-21

-16

-17

-15

-15

-12

0

4

Philippines

4

8

10

16

28

15

10

7

4

5

13

16

18

9

11

6

2

4

0

3

Taipei,China

Table 3c Private Sector Net Foreign-Currency Asset (NFCAXM) (percent of exports plus imports)

39

40

0

-3

-1

1

4

3

0

-2

-1

-6

-9

-14

-25

-39

-39

-38

-32

-28

Thailand
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In some ways, total NFCAXM in Table 3a displays a similar pattern to AECM
in Table 1. The economies hit by the Asian financial crisis all had negative
NFCAXM in 1997, and the Republic of Korea was the only country to have a
negative NFCAXM in 2008. However, the rise of the PRC’s NFCAXM is much
more striking than that of its AECM. The bottom rows show that NFCAXM
has risen noticeably in all of these economies except India since the time of
the Asian financial crisis.
The last two rows of Table 3b show that public-sector NFCAXM increased
strongly in all economies with available data except Indonesia, reflecting rapid
accumulation of foreign-exchange reserves. Both the PRC and Taipei,China
stand out as having particularly high levels of public-sector NFCAXM.
While reserves can be used to stabilize sharp currency movements, it is even
more desirable for private households and firms to be individually protected
against currency mismatches. The bottom rows of Table 3c show that privatesector NFCAXM has increased moderately to sharply since the time of the Asian
financial crisis in all of these economies except Malaysia. It remains negative in
Indonesia, the Republic of Korea, Malaysia, and (barely) the Philippines. Based
on private-sector NFCAXM, we can divide these economies into three groups
(excluding India, for which data are not available before 2005):
•

Economies that never had a significant negative aggregate privatesector currency position (the PRC and Taipei,China).

•

Economies that had a significant negative aggregate privatesector currency position in the 1990s, but not after the mid-2000s
(Philippines and Thailand).

•

Economies that continued to have a significant negative aggregate
private-sector currency position in the late 2000s (Indonesia, the
Republic of Korea, and Malaysia). In the past two years, Indonesia
partially reversed the substantial progress of the previous decade.
The Republic of Korea and Malaysia show little change since the time
of the Asian crisis.

Errors and Omissions
There are several sources of error in the above measure of NFCA. First, the use
of NFAMABK implicitly assumes that all cross-border assets and liabilities of the
monetary authority and banking system are denominated in foreign currency.
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Second, nonbank claims on and liabilities to banks outside of BIS-reporting
jurisdictions are not included. Third, domestically issued foreign-currency
bonds held by foreigners are not included. Fourth, international foreigncurrency bonds issued by domestic banks are double-counted because they
are included in IBFC as well as NFAMABK. Fifth, nonbank claims on foreign
nonbanks are not included. Sixth, net positions in derivatives markets are not
included. Seventh, exposures from current and expected trade flows invoiced
in foreign currency are not included.
The second and third errors are likely to be small. BIS-reporting jurisdictions
cover the vast majority of international banking activity. In these economies,
almost all domestic government bonds are denominated in local currency
and the vast majority of domestic corporate bonds are likely to be in local
currency as well.11 On balance, the remaining errors are probably negative,
so that true NFCAXMs are more positive than those shown in Table 3A. The
fifth and sixth errors, in particular, may have grown rapidly in recent years.
Table 4 presents information on the potential size of the first, fourth, and
fifth errors in 2010 for selected countries. Most of the information used in
Table 4 is available only for the most recent years and for a few countries.
The first line repeats the value of NFCAXM from Table 3a. Line 2 shows
how NFCAXM would be changed by taking advantage of new BIS data that
separate foreign-currency positions from total positions of banks in some
Asian economies. (Recall that the definition of NFCAXM assumed that banks’
net foreign-asset positions are equal to their net foreign-currency position.)
This correction has a small negative effect on NFCAXM in India and the
Republic Korea, and a small positive effect in Malaysia. Line 3 displays the net
foreign-currency positions of banks that are used to calculate line 2.
Line 4 shows the value of international bonds issued by the financial sectors
of these economies. To the extent that some of these bonds are in foreign
currency and are issued by banks, there is a negative error in measured
NFCAXM. The entries in line 4 are an upper bound to the size of this error.
Lines 5 and 6 present information on nonbank claims on foreign nonbanks.
Line 5 displays data from the IMF’s Coordinated Portfolio Investment Survey,
which allow the exclusion of bank holdings in recent years.12 The survey
does not report a breakdown between local- and foreign-currency assets,
but the overwhelming majority of foreign portfolio assets are likely to be in
foreign currency for these countries. Line 6 displays data from the IMF’s new
Coordinated Direct Investment Survey. These data do not allow the exclusion
of bank holdings. The sum of lines 5 and 6 represents an upper bound on
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a possible correction to NFCAXM to account for nonbank claims on foreign
nonbanks in foreign currency.
Line 7 summarizes the ranges of possible values of NFCAXM in 2010, taking
into consideration the sources of error discussed above. Overall, there is
considerable potential for true NFCAXM to be higher than that based on the
original definition.
Up to now, we have focused on foreign-currency exposures that show up on
the balance sheets of households, firms, and governments. However, there
are important contingent exposures that generally are not reported in the
data on balance sheets. We are not aware of any data on such exposures for
the economies of emerging Asia. However, the government of Australia has
tried to measure two important contingent exposures in its triennial survey
of Foreign Currency Exposure.
Table 5 displays results of the most recent survey. The first line shows net
claims of Australian residents on the rest of the world, minus net liabilities to
the rest of the world. Australia has a large negative net foreign-asset position.
The second line shows the balance-sheet position of the entire economy and
three major sectors when limited to assets and liabilities denominated in
foreign currency. The economy overall has a small net positive position in
foreign currency, which masks a large net negative position of the banks and
a large net positive position of the private nonbank sector.
Line 3 adds in the net position based on expected imports and exports
invoiced in foreign currency over the next five years. This has a moderate
positive effect on the overall foreign-currency position. Finally, line 4 adds in
reported exposures from derivatives contracts. This has a large positive effect
on the net foreign-currency position, as the banks appear to have covered
their entire balance sheet exposure through the derivatives market. However,
covering a balance-sheet exposure through the derivatives markets may
create its own, albeit lesser, risk because of the possibility that it may become
more difficult or costly to rollover the derivatives hedge at some future time.
Recall that line 3 of Table 4 showed a moderate net negative position of
Republic of Korea banks in foreign currency. The results of Table 5 raise the
possibility that these banks may have hedged this position in the derivatives
markets. More broadly, the Australian survey demonstrates the importance
of the derivatives markets and the limitations of data based only on balancesheet exposures.
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-2
2
0
6

3. Memo: Net foreign currency position of banks

4. Financial sector international debt securities

5. Coordinated portfolio investment survey nonbank foreign assets

6. Coordinated direct investment survey foreign assets
3–33

14

7

9

-9

-2

5

Republic of
Korea

15–52

23

7

7

1

1

14

Malaysia

77

9

10

10

n.a.

Public

8

-63

-63

-92

Banks

Sources: Australian Bureau of Statistics, Foreign Currency Exposure, October 2009; IMF International Financial Statistics; and author’s calculations.

20

4. NFCAXM + T + net FC exposure of derivatives contracts (NFCAXM + T + D)

9

3. NFCAXM + net FC exposure through trade over next 5 years (NFCAXM+T)

2. Net foreign currency asset (NFCAXM)

-176

Total

60

73

61

n.a.

Other Private

Importance of Trade Invoicing and Derivatives: Australia 2009 (percent of exports plus imports)

1. Net foreign assets

Table 5

Sources: Table 3a, BIS Locational Banking Statistics, BIS Securities Statistics, IMF International Financial Statistics, IMF Coordinated Portfolio Investment Survey, IMF Coordinated Direct Investment Survey, and author’s calculations.

23–31

-2

7. Range of possible NFCAXM position in 2010

25

2. Use new BIS data on foreign currency position of banks (change from Table 3a)

India

Potential Measurement Error in NFCAXM in 2010 (percent of exports plus imports)

1. NFCAXM from Table 3a

Table 4
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Maturity Mismatch
Table 6 presents information on the average remaining maturity of central
government debt. There is a very slight trend toward longer maturities, with
the exception of Malaysia. None of these economies has a dangerously
short average maturity of government debt. There are no data on average
maturities of local-government or private debt in these countries.
As noted above, data on derivatives positions are extremely limited. In
Australia it appears that a large net foreign-currency exposure of the banking
system in 2009 was fully covered by derivatives positions. However, this
solution to a currency mismatch may be creating a maturity mismatch to the
extent that the banks’ balance-sheet positions have a longer maturity than
their derivatives positions, which is generally true. If banks find themselves
unable to roll over derivatives hedges during a period of financial turmoil,
they may be forced to take on undesired currency risk or sell off assets at
depressed prices.

Bond Market Data for the Republic of Korea
and Malaysia
The Republic of Korea and Malaysia had the largest negative values of
private-sector NFCAXM in Table 3c. These two countries also have the most
developed corporate bond markets in emerging Asia (Felman et al. 2011).
This section examines data from Thomson Reuters Eikon for bonds issued by
nonfinancial corporations in the Republic of Korea and Malaysia.

Currency Mismatch
Section 1 of Table 7 displays the outstanding volume of bonds issued by
corporations in the Republic of Korea and Malaysia in local currency. Sections
2 and 3 display volumes of corporate bonds issued in foreign currency, broken
down into financial and nonfinancial sectors, respectively. In both countries,
local-currency bonds have more than twice the volume outstanding of
foreign-currency bonds.
Financial corporations, especially banks, have faced strict regulatory limits
on mismatches in the currencies of their assets and liabilities for many
years (Abrams and Beato, 1998). The latest available data show that net
open positions in foreign exchange are less than 5 % of bank capital in the
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n.a.

n.a.

7

6

7

8

8

9

10

10

10

10

11

11

10

10

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

8

9

8

8

8

7

8

8

8

8

5

6

7

n.a.

n.a.

n.a.

n.a.

Indonesia

Source: Table D4 of BIS Securities Statistics.

n.a.

India

5

5

5

5

4

4

4

4

4

4

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

Republic of
Korea

5

5

5

5

5

5

5

5

4

4

7

5

n.a.

n.a.

n.a.

n.a.

n.a.

Malaysia

Remaining Maturity of Central Government Debt (years)

1995

Table 6

9

6

4

5

5

5

4

4

4

4

5

6

6

7

7

7

7

Philippines

8

8

7

8

8

8

8

9

9

9

10

9

7

7

6

5

5

Taipei,China

7

6

6

6

6

5

6

6

6

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

Thailand
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53

5

56

5

63

25*

294*

40

6

15

3

8

43

106

Malaysia

* Private corporations only. Public corporations (non-government) have $425 billion in local currency bonds outstanding.
Note: Local-currency and foreign-currency bond data are from ADB for December 2011. Nontradables firms are in the services sector, mainly telecommunications and
utilities. Nontradables share is based on individual bond issues from Thomson Reuters as of March 2012.
Sources: ADB’s AsianBondsOnline, Thomson Reuters Eikon, IMF World Economic Outlook, and author’s calculations.

Percent

4. Share of nonfinancial foreign currency bonds issued by
nontradables firms

Percent of GDP

US dollars, billions

3. Nonfinancial corporation foreign currency bonds outstanding

Percent of GDP

US dollars, billions

2. Financial corporation foreign currency bonds outstanding

Percent of GDP

US dollars, billions

Republic of Korea

Republic of Korea and Malaysia Corporate Bonds, 2011

1. Local currency corporate bonds outstanding

Table 7
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PRC, India, Indonesia, the Republic of Korea, and the Philippines, and only
11% in Malaysia.13 Foreign-currency borrowing by financial corporations in
these countries is thus not a direct sign of currency mismatch, but it may be
an indirect sign to the extent that banks extend foreign-currency loans to
nonfinancial firms.
As of 2011, 93% of Republic of Korea bank loans were to residents of that
country, and 15% of Republic of Korea bank loans were in foreign currency.14
Thus, anywhere from 8% to 15% of Republic of Korea bank loans to residents
of that country were in foreign currency. Foreign-currency loans may be used
to finance export-oriented manufacturing, or at least the production of goods
and services that may be tradable. One would not consider such financing
to be a currency mismatch. However, one cannot tell from the available data
whether bank bonds issued in foreign currency are used to finance loans in
foreign currency to domestic nontradable firms, which would be a currency
mismatch.
The data do allow us to determine whether nonfinancial firms issuing foreigncurrency bonds produce tradable goods and services. Line 4 of Table 7 shows
that a significant fraction of foreign-currency bonds in the Republic of Korea
and Malaysia are issued by firms that do not produce tradable goods and
services. For the most part, these bonds are issued by domestic utilities, such
as electricity and telephone companies. Unless hedged in derivatives markets,
these bonds are a source of significant risk and currency mismatch.
In an interesting and related development, the Bank of Korea issued a new
regulation in July 2011 that prevents a wide range of financial institutions
from investing in foreign-currency bonds issued by Republic of Korea
companies except those issued “for purposes of overseas use” (Bank of Korea
2011). The affected financial institutions include domestic banks, domestic
branches of foreign banks, insurance companies, mutual funds, and credit
unions. The Bank noted that most of the proceeds of such bonds have been
converted into local currency and thus appear to be designed “to circumvent
the measures to regulate foreign-currency loan use.” This new regulation
suggests that the Republic of Korea authorities are aware of the potential
risks of currency mismatch and are taking steps to reduce them.

Maturity Mismatch
By its very nature, the development of bond markets in Asia increases the
ability of borrowers to secure long-term funding, which reduces maturity
mismatches. Of local-currency corporate bonds in the Republic of Korea
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and Malaysia, 46% and 80% respectively have remaining maturities greater
than three years. This represents a marked increase from typical maturities
available in bank loans.
However, an important maturity mismatch was revealed in the Republic
of Korea during the global financial crisis of 2008–2009. That country’s
exporters hedged medium-term foreign-currency revenues through forward
exchange-rate contracts with Republic of Korea banks. These banks covered
these medium-term forward contracts with short-term foreign-currency
loans from foreign banks which they converted into won in the spot market.
Shipbuilders alone accounted for $39 billion of such transactions (Lee and
Rhee, 2012). There was no currency mismatch on the part of either the banks
or the exporters. But when foreign banks refused or were unable to rollover
the short-term debt, Republic of Korea banks faced a funding crisis.
There appears to be a special risk involved in maturity mismatches when they
are denominated in foreign currency, because the banks involved generally
do not have access to emergency credit from the central bank that issues
that currency. Thus, in case of a maturity mismatch in Korean won, Republic
of Korea banks can turn to the Bank of Korea, but when the mismatch is in
dollars, such banks do not have the option of turning to the Federal Reserve.
In recognition of this extra risk, the government of the Republic of Korea
introduced new regulations in 2010 to reduce maturity mismatches in the
country’s financial sector, with a special focus on maturity exposures in
foreign currencies (Bruno and Shin, 2012).

Company-Report Data for the Republic of Korea
and Malaysia
Currency Mismatch
Table 8 displays balance-sheet data from the latest annual reports of the
ten largest nonfinancial corporations in the Republic of Korea and Malaysia.
Each company is categorized as producing tradables or nontradables,
denoted by “T” or “N” in the second column. Three Malaysian conglomerates
had substantial tradable and nontradable activities; one Malaysian
telecommunications firm had substantial operations in foreign markets.
These four firms are labeled “T/N.”
The third column displays total assets in local currency. The remaining
columns display items expressed in percent of total assets. Note that debt is a
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T

T
N
T
T

LG Display (electronics)

SK Telekom

Hyundai Mobis (auto parts)

LG Chem (chemicals)

POSCO (steel)

T

T

KEPCO (electric utility)

Kia Motors

N

Hyundai Motors

Hyundai Heavy Ind. (shipbuilding)

T
T

Samsung (electronics)

13

17

19

23

28

29

68

74

118

134

Total
assets

won tr.

Trade or
non-trade

38

41

40

53

63

52

45

45

69

33

Total
liabilities

Information from Corporate Balance Sheets

Republic of Korea

Company

Table 8

16

1

–

–

15

20

12

0

–

2

FC assets

23

1

10

–

25

5

26

–

–

2

34

33

22

37

45

46

25

11

39

30

percent of total assets

FC liabs.

Shortterm
debt

–

–

0

–

17

5

8

0

–

–

5

–

10

6

6

0

3

5

7

–

Long-term
FC debt

continued on next page

Shortterm
FC debt
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Total
assets
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T/N
T/N
T
T/N
T
N
T/N
T

Genting (conglomerate)

Sime Darby (conglomerate)

MISC (shipping)

Axiata (telecom, incl. foreign
markets)

IOI Group (palm oil)

Maxis (telecom)

Perlis Plantations (conglomerate)

Kuala Lumpur Kepong (rubber,
palm oil)
11

14

18

20

38

38

43

49

75

439

32

3

52

38

47

40

42

40

59

33

Total
liabilities

–

–

–

–

–

–

–

–

–

–

FC assets

–

–

–

–

17

–

–

24

–

9

23

3

18

12

16

13

31

12

12

14

percent of total assets

FC liabs.

Shortterm
debt

–

1

–

–

–

–

1

–

0

–

Shortterm
FC debt

–

0

–

–

–

6

6

–

–

–

Long-term
FC debt

Note: This table covers the 10 largest nonfinancial corporations in the Republic of Korea and Malaysia. Tradable industries are manufacturing, agriculture, and mining.
Nontradable industries are services except for services conducted in foreign markets. Three Malaysian conglomerates had businesses in both tradable and
nontradable sectors.
Sources: The latest annual report of each company as of March 2012.

T
N

Tenaga Nasional (electric utility)

ringgit b.

Trade or
non-trade

Petronas (oil)

Malaysia

Company

Table 8
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subcomponent of liabilities, which include such non-debt items as accounts
payable and tax liabilities.
In the Republic of Korea, the companies with the largest foreign-currency
liabilities produce tradables and also have significant foreign-currency assets.
For the two nontradable producers, foreign-currency debt was 5% and 10%
of total assets.
In Malaysia, companies do not report foreign-currency assets. Neither of the
nontradables companies reported any foreign-currency debt. A couple of the
T/N companies did report significant foreign-currency debt.
Most of the nontradable or mixed companies with foreign-currency debt
reported that they hedged their foreign-currency exposures to a significant,
but undisclosed, extent.15 Their balance sheets report the market value of all
derivatives positions, but not the notional amounts outstanding.
Overall, it seems that currency mismatches are quite low in these large
Republic of Korea and Malaysian companies.

Maturity Mismatch
Some of the Republic of Korea companies report heavy reliance on shortterm debt. Companies with short-term debt in excess of 30% of total assets
include Samsung (30%), Hyundai Mobis (33%), LG Chem (34%), LG Display
(37%), Hyundai Motors (39%), Kia Motors (45%), and Hyundai Heavy
Industries (46%). Of the Malaysian companies in Table 6, only one reports
short-term debt in excess of 30% of total assets: Sime Darby (31%).

Conclusions
Asian emerging market economies have reduced currency mismatches
significantly and maturity mismatches modestly since the Asian financial
crisis of 1997–1998. The development of local-currency bond markets has
helped to reduce reliance on borrowing in foreign currencies and to increase
the maturity of debt. However, the share of total debt in foreign currencies
remains high in Indonesia and the Philippines.
Governments have sought to shield their economies from currency exposure
by accumulating large foreign-exchange reserves, which has raised the ratio
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of public net foreign-currency asset to trade (NFCAXM) in all economies for
which data are available. Private NFCAXM has increased markedly since 1997
in all of these economies except the Republic of Korea and Malaysia. As of
2011, private NFCAXM was significantly positive in the PRC and Taipei,China.
Private NFCAXM was near zero in India, the Philippines, and Thailand. Private
NFCAXM continued to be significantly negative in Indonesia, the Republic of
Korea, and Malaysia. Of these, the Republic of Korea had the largest negative
position, which may have contributed to the market pressures experienced
in that country during the global financial crisis of 2008. However, it is also
possible that private companies are covering currency mismatches through
derivatives transactions that are not recorded in these balance-sheet data.
It is noteworthy that the economy with the greatest currency mismatch
in the balance-sheet data (the Republic of Korea) also has the most highly
developed derivatives markets of these countries.
Progress on maturity mismatches in Asia has been mixed. Governments
throughout the region have a relatively long-maturity profile of their debt,
but this has changed little since the 1990s. The growth of local-currency
bond markets enables companies to increase the maturity of their liabilities.
Republic of Korea companies, however, continue to have a high reliance on
short-term debt.

Policy Lessons
The positive net foreign-currency position of the public sector is clearly
excessive in the PRC and Taipei,China. In the other economies, it may be
justified as offsetting a negative position of the private sector. However,
a better outcome would be a smaller net foreign-currency position of the
public sector and a larger (or less negative) net foreign-currency position of
the private sector.
It is desirable, both at the aggregate and at the individual level, to have
positive net foreign-currency exposures in order to increase the stabilizing
properties of exchange rates and to insure against risks to future consumption.
Countries need not have a positive net foreign-asset position to have a
positive net foreign-currency position. The rapid increase in cross-border
direct and portfolio investment and the rapid growth of derivatives markets
suggest that true net foreign-currency positions in emerging Asia may have
increased even more than indicated by traditional data. Governments in
these economies should conduct periodic surveys, as Australia has done, to
determine the extent to which both financial and non-financial companies
use the derivatives markets to hedge their exposures.
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It is important to recognize, however, that efforts to reduce currency
mismatches through derivatives transactions can create maturity mismatches
because derivatives markets tend to be concentrated in contracts with short
maturity. The ability to rollover derivatives contracts may dry up during a crisis.
Also, banks should be aware that short-term funding in foreign currency is
more dangerous than short-term funding in domestic currency because of
the lack of access to central bank funding in a crisis.
The Republic of Korea government took notable steps in 2010 and 2011 to
reduce private-sector reliance on foreign-currency and short-maturity debt.
These measures should lead to improvement in that country’s NFCAXM in
coming years. Governments in all jurisdictions should raise awareness of
the dangers of both currency and maturity mismatches. There generally has
been good progress on this front with respect to exposures by banks, but
supervisors should encourage banks to warn their customers against risky
exposures, and supervisors need to take into consideration indirect exposures
faced by banks through their customers.
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I thank Marc Hinterschweiger for his heroic efforts in sifting through the bond-market
and balance-sheet data for the Republic of Korea and Malaysia, and Philip Turner, Bilyana
Bogdanova, and Emese Kuruc for supplying updated Bank for International Settlements
(BIS) source data. I thank Iwan Azis, Morris Goldstein, Pil-Kyu Kim, Marcus Noland,
Cyn-Young Park, Ramesh Subramanian, and Philip Turner for helpful comments.
Ideally one would choose amortizing bonds, similar to a home mortgage, in which the
principal declines over time. Alternatively, the plant could be financed by bonds with
maturities ranging from 1 to 30 years.
There is a large literature documenting the incomplete pass-through of exchange rates into
the prices of imported goods. Nevertheless, pass-through is almost always estimated to be
greater than zero (Gagnon and Hinterschweiger 2011, Appendix 5C).
This effect has been examined in intertemporal models of both international capital
markets (Solnik 1974 and Adler and Dumas 1983) and of the current account (Obstfeld
and Rogoff 1995, Canova and Ravn 1996, and Ca’ Zorzi and Rubaszek 2012). The benefits
of holding foreign-currency assets are greater when the exchange rate floats (Baxter and
Stockman 1990).
Data are from International Monetary Fund (IMF), International Financial Statistics
database, and Australian Bureau of Statistics, Foreign Currency Exposure, March 2009.
Goldstein and Turner argue for the choice of exports or imports based on the conventional
practice of comparing external debt to exports, but foreign-exchange reserves to imports.
NFAMABK is from the IMF’s International Financial Statistics. NBKAFC and NBKLFC are
derived from source data for the BIS’s Locational Banking Statistics. IBFC is derived from
source data for the BIS’s Securities Statistics.
See Goldstein and Turner (2004) for further details.
These estimates are based on underlying data supplied by the BIS and Table 12D of the
BIS Securities Statistics. The governments of the PRC, the Republic of Korea, Malaysia, and
Thailand do not have significant amounts of foreign-currency debt. Data are not reported
separately for the government sector in India and Taipei,China.
Foreign exchange reserves are from the IMF’s International Financial Statistics. Government
debt data are from the BIS’s Securities Statistics. International government debt securities
are assumed to be denominated in foreign currency. (There is no separate breakdown
for government debt, but more than 90% of total international debt of each of these
economies is in foreign currency.) Domestic government debt in these economies is almost
entirely in local currency. For India, we use external government debt data from the World
Bank. For Taipei,China, we assume no foreign-currency government debt.
Table 16C (formerly C5) in the BIS Securities Statistics reports survey results on the currency
denomination of domestic government bonds.
The survey allows the exclusion of domestic bank holdings of foreign portfolio assets.
However, some of the nonbank holdings of foreign portfolio assets may be bonds issued by
foreign banks that may be recorded as liabilities to domestic nonbanks in the BIS Locational
Banking Statistics.
These data are from the IMF’s Financial Soundness Indicators. Data on Taipei,China and
Thailand are not reported.
Data are not reported for Malaysia (IMF Financial Soundness Indicators).
SK Telecom, the nontradables firm with the largest exposure to foreign-currency debt,
reported that it has hedged about 60% of that debt into won.
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CHAPTER 2

The Capital Market
in the Context of Financial
Safety Nets
Iwan J. Azis

Introduction
Financial crises can be rooted in vulnerabilities and transmitted through
channels of which we are aware, or not aware. In fact, we have no assurance
that the vulnerabilities that cause crises, or the channels through which
they are transmitted, remain the same over time. Future financial crises may
thus be rooted in vulnerabilities or transmitted through channels that do
not even exist today, and may have never existed before. Given this, it is
likely that such vulnerabilities and channels will remain undiscovered until the
crisis associated with them actually emerges (Acemoglu, 2009). In the end,
uncertainty surrounds all future events occurring in financial markets, and
for that matter, all events occurring within economic units of all scales. This
suggests that no country or region is immune from future financial crises.
True, it is possible for us to construct financial safety nets that we hope
will minimize—or at least dampen—the negative impacts of future financial
crises. However, if future vulnerabilities and channels of financial contagion
do not necessarily mirror those of past decades, then constructing safety nets
is an inherently risky business, since we do not know whether or not the safety
net we have constructed is large or broad enough to prevent a particular
future crisis from occurring. In short, in a world in which vulnerabilities and
contagion channels are always changing, full immunity from financial crises
is not possible for any region, including Asia in general, and the ASEAN+3
region in particular.1
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The above notwithstanding, in the case of the ASEAN+3 integrated capital
market, collective liquidity should not constrain the ability to respond to future
financial crises, given the grouping’s current substantial foreign-exchange
reserves and excess savings, much of which has been accumulated since the
Asian financial crisis of 1997. That said, relying on a regional arrangement
such as the Chiang Mai Initiative Multilateralization (CMIM) to provide a
financial safety net for minimizing the negative impacts of future financial
crises is not without its problems. Ultimately, the current form of the CMIM
is far from adequate for this purpose, due to its inconsistency and limited
deployable resources (Azis, 2012). Moreover, even if the inconsistencies in
the CMIM in its current state could be instantaneously repaired, a regional
safety net of this type should complement—not substitute for—prudent
domestic financial policy.
In the case of Asia, which in general remains a region largely dependent
on banks for financing, financial contagion can occur through disruption
in the flow of bank credit.2 Further, to the extent that the region’s financial
sector is open, which allows banks to obtain funding from abroad through
wholesale funding (much of it short term), credit flows in the region tend to
be volatile and procyclical. That is, credit flows tend to expand significantly
during prosperous periods and contract during economic downturns (Azis,
2013; Forbes and Warnock, 2012; CIEPR, 2012; and Bruno and Shin, 2012).
The recent deleveraging by European creditors provides an excellent example
of this volatility and procyclicality, as it has constrained the ability of banks
to provide long-term financing. In light of the above, relying on the banking
subsector to provide flows of funds sufficient to act as a domestic safety net
during periods of financial turmoil is a risky course of action.
The main argument of the current chapter is that strengthening the regional
capital market would provide Asia with a more robust collective financial
safety net than that which it currently possesses. Further, excessive reliance
on the region’s banking subsector for this purpose is not only risky, it also
makes it more difficult to establish robust domestic safety nets. This chapter
first summarizes current growth trends in Asian capital markets and crossborder bond-holding, and evaluates the position of the region’s capital
market relative to that of other emerging-economy groupings. Following
this, the chapter discusses the role of the bond market in providing a
financial safety net for the region. The chapter then concludes with some
policy recommendations regarding regional financial safety nets. While the
chapter occasionally refers to “Asia”, most of the examples provided refer to
the ASEAN+3 grouping.
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Current Growth Trends in Asia’s Regional
Capital Market
Asia’s capital market has grown quite steadily since the Asian financial crisis
of 1997, and significant capital market reforms have been undertaken,
particularly in the ASEAN-5 grouping of countries.3 For example, the
Singapore Exchange opened in December 1999 and became the first
publicly-held stock exchange in the Asia-Pacific region in 2000. The Philippine
Stock Exchange became a stock corporation in 2001, and became listed in
2003. In 2007, Indonesia saw the merger of the Jakarta and Surabaya stock
exchanges. In Malaysia, capital controls were gradually lifted over the past
decade, including controls on non-resident holdings of Malaysian securities.
In Thailand, two capital market development plans were implemented: one
in 2002 for improving institutions and attracting additional investors and
issuers, and another in 2006 for developing the corporate bond market. As
a result of changes such as those referred to above, market capitalization
rose from a crisis low in 1997 to a peak in 2007. While the capitalization of
the regional market dipped in the wake of the 2008 global financial crisis, it
quickly rebounded in 2009.
Reforms similar to those described above have been implemented in Asian
countries outside the ASEAN-5 grouping over the past two decades. In
1992, India opened up its capital markets to foreign institutional investors.
This gave local corporations access to a wider range of securities such as
external commercial borrowings and foreign-exchange-denominated bonds
which could be used for both financing and risk management purposes.
Both deregulation and innovation in India’s securities and debt markets led
to impressive growth in the total number of market participants, transaction
volumes, and total market capitalization. Meanwhile, the foreign exchange
market greatly benefitted from the move towards a market-based exchange
rate regime in 1993, the latter including both current and capital account
convertibility. That said, the pace of India’s capital market development has
varied greatly across the various segments of its capital market. In particular,
the rate of growth of India’s equity market has overshadowed that of all
other market segments, particularly when compared with those segments in
which there remains a significant public-sector presence.4
As with the various segments of India’s capital market, the stage of
development of the capital market of individual countries varies greatly across
the region. For example, the Japan and Republic of Korea capital markets
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have reached a relatively advanced stage, while the PRC market continues to
grow steadily. At the other end of the spectrum, the markets in some of the
region’s smaller economies remain in an infantile stage of development, with
some just now beginning to grow. For example, the Lao Securities Exchange
began trading with just two listed companies in January 2011, and the
Cambodia Stock Exchange only opened in July 2011 after several years’ delay.
However, regardless of the stage of development of the region’s individual
domestic capital markets, the reforms that have been implemented in nearly
all countries in the region have caused its markets to achieve larger overall
size. For example, the market capitalization of the Viet Nam Stock Exchange
was at its highest level at 44% of GDP in 2007 when the Ho Chi Minh
Stock Exchange replaced the Ho Chi Minh Securities Trading Center. While its
total capitalization fell during the global financial crisis of 2008, it recovered
in 2009.
Compared to the region’s equity markets, its bond markets have played a
pivotal role in serving as financial safety nets during economic downturns,
in that the bond markets have provided economic stimulus during financial
crises, regardless of whether these crises were of domestic origin or the result
of contagion from external financial shocks.
During the period prior to the Asian financial crisis, the region’s bond markets
experienced a double mismatch (i.e., simultaneous currency and maturity
mismatches). In an effort to avoid another double mismatch, in 2002 the
financial authorities of the ASEAN+3 countries began developing a regional
bond market through the Asian Bond Markets Initiative (ABMI). This resulted
in two outcomes relevant to the discussion here. First, steady growth has
occurred in the region’s domestic bond markets, especially its markets for
corporate bonds. Second, cross-border bond-holding likewise grew, albeit at
a much slower pace than domestic bond-holding.

Asia’s Bond Markets
The rate of growth of some of the region’s domestic bond markets has been
dramatic. Indeed, some have grown essentially from zero prior to the Asian
financial crisis to a level that allows investors to reduce their reliance on the
banking sector as a source of finance. Further, over the past few years, growth
in corporate bond issues has outstripped growth in government bond issues.5
In fact, the total value of corporate bond issues in the People’s Republic of
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China (PRC), the Republic of Korea, and Malaysia has exceeded $100 billion,
which is the threshold criterion set by the Bank for International Settlements
for “deep and liquid markets”.6 In this regard, Malaysia’s corporate bond
holdings have made it the top bond holder among the ASEAN-5 economies.
Further, its bond market is relatively more diversified than the markets of the
other ASEAN-5 economies, as it includes Islamic bonds (sukuk) as well as
traditional bond issues. Cross-border investments in Malaysia have likewise
grown as a result of deregulation of its foreign exchange market during the
mid-2000s.
Similarly, Singapore’s bond market benefitted from early technology-based
reforms that used an internet-based tendering system to lower information and
transactions costs. In 2007, it began issuing 20-year government bonds, and in
2009, it launched its first Islamic bond. Likewise, in 2006, Thailand implemented
its second capital market development plan, and in 2009 began offering sukuk.
As for Indonesia, apart from using the domestic bond market to finance the
state budget, Islamic bonds have played a significant role in development of the
country’s capital market, particularly with passage of the Islamic Shari’a Debt
Bill in 2008. The Philippines’ bond market is also fast-growing, in part because
it is the only country in the region that issues global bonds, i.e., 25-year bonds
denominated in domestic currency that are redeemable in US dollars. Issuing
global bonds has allowed the government to lengthen its overall debt maturity,
and to reduce exposure to foreign exchange risk.
The PRC bond market has grown rapidly in recent years as well, although
corporate bond issues remain relatively limited. However, the recent
introduction of offshore yuan deposit accounts is expected to stimulate
issuance of yuan-denominated corporate bonds. While financial-sector bond
issues have dominated the non-government bond market in recent years, this
has slowly begun to change, with non-financial-sector bond issues beginning
to grow as well.
Despite its healthy growth, the bond market in Hong Kong, China remains
relatively small and slow-growing as compared to its equity markets. This
remains true even after corporate bonds, convertible bonds, and EFBs
(Exchange Fund Bills) were allowed to be traded on the Hong Kong Stock
Exchange (HKEx). The EFBs, which account for the bulk of government bond
issues, are used primarily for monetary policy purposes. As a result, EFB
issuance increased to such an extent in the wake of the global financial crisis
that by March 2010, the total value of government bond issues exceeded
that of corporate bonds.7
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For its part, the Brunei Darussalam’s domestic bond market first ventured
into the international debt market in 2002 when it undertook a $250 million
syndicated loan. Following its first offering in 2006, the Brunei Darussalam
government now regularly issues sukuk. As for Viet Nam’s domestic-currency
bond market, its ratio of total capitalization to GDP has steadily increased since
2000, the only exception to this occurring in 2009, when its total capitalization
decreased slightly in the aftermath of the global financial crisis. Similarly, the
Lao PDR government regularly issues treasury bills to finance the country’s
budget deficit, as well as arrears-clearance bonds, the purpose of which is to
clear government debt from the books of state-owned enterprises. 8

Cross-Border Equity Investment Flows in Asia
Over the period 2001–2011, cross-border equity investment within the region
by Asian investors grew from $38 billion to $382 billion, or from 10.5% to
22.0% of total investment undertaken by Asian investors globally (Tables 1
and 2). By way of comparison, the percentage share of US investment in Asia
in total US investment worldwide had only grown from 17.9% to 20.4% over
the same period.9 Within the region, investors in Hong Kong, China; Japan;
and Singapore showed the greatest proclivity for investing within the region.
For example, Asian investments accounted for slightly less than half of the
total investment of Singapore-based investors.
In fact, investors in only a handful of Asian countries accounted for the bulk
of cross-border investment in the region in absolute terms. In this regard,
Japan investor holdings in Hong Kong, China and the PRC, and Malaysia
investor holdings in Singapore are noteworthy. That said, despite its relatively
large magnitude in absolute terms, investment in Asian countries by Japanbased investors accounted for only 6.9% of total investment in 2011, making
it the country with the second lowest percentage share of all countries shown
in Table 2 after Indonesia, for which investment in Asia accounted for only
4.1% of total investment in 2011. Interestingly, over the period 2001–2011,
investment in India by Asian investors increased significantly, rising from
$250 million in 2001 to nearly $22 billion by the end of 2011. Singapore
investors in particular have been attracted to the Indian market over the past
decade (Table 2).
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Notes:
The data are derived from the creditor side for both assets and liabilities. Figures may have changed from previous report.
– Indicates a zero value or a value less than $ 500,000.
.... Indicates an unavailable datum.
Source: Author’s calculation based on data from IMF’s Coordinated Portfolio Investments Survey (CPIS) as of 15 November 2012.
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China

Investment from:

10.5

358,416

37,510

46

2,340

2,893

2,801

760

5,737

2,808

4,017

431

270

8,097

7,310

Total
Asia

214,988

13

3,088

13,609

9,223

579

3,168

15,406

125,796

1,164

5,492

34,368

3,083

EU 15

593,443

85

7,797

39,042

36,185

3,449

12,257

51,942

332,562

3,593

13,396

79,827

13,307

Total
value of
investment

end-2001

17.9

8.8

11.4

1,612,667 2,447,492 5,198,729

288,019

–

1,916

19,607

21,376

1,344

2,578

29,537

170,714

1,526

6,897

30,154

2,370

United
States

Table 1 Cross-Border Equity Investment in Asia by Investors in Various Economies, as of End-2001
($ millions)
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326

412

7,860

20
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376

679
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1,870

388

Malaysia

91.2
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–

1

–

13
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–

2
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–

–

1

1

Philippines

43.9

399,947

175,597

336

4,938

13,371
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1,716

11,539
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30,339

6,152

16,298

11,005

58,822

Singapore

19.2

4,753

913

9

–

–

410

2

8

1

14

36

23

222

190

21.5

1,778,693

382,295

713

7,819

19,500

19,198

2,275

14,275

27,311

39,936

10,700

21,842

30,462

188,263

Thailand Total Asia

Notes:
The data are derived from the creditor side for both assets and liabilities. Figures may have changed from previous report.
– Indicates a zero value or a value less than $ 500,000.
.... Indicates an unavailable datum.
Source: Author’s calculation based on data from IMF’s Coordinated Portfolio Investments Survey (CPIS) as of November 15, 2012.
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581,742 1,057

Total value of
investment (B)

245
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58

126,291

–

15

19

1

...

25

18

41

...

69

–

India

Total Asia (A)

667

Taipei,China

Viet Nam

2,571

Singapore

Thailand

160

3,432

Philippines

775

1,160

Malaysia

5,067

Korea, Republic of

–

383

–

112,075

Japan

Indonesia

India

Hong Kong, China

China, People’s
Republic of

Investment

Hong
Kong,
China

Investment from:

661,068

703

22,353

51,008

31,471

5,786

18,078

80,739

211,163

22,690

45,348

82,721

89,008

EU 15

2,237,888

2,148

54,427

150,843

109,877

17,991

56,957

241,652

724,880

63,377

196,004

247,218

372,514

Total
value of
investment

end-2011

20.4

10.0

14.2

4,646,908 6,621,423 15,712,644

949,016

687

21,293

71,800

47,987

9,264

20,763

116,656

391,341

27,168

55,056

112,274

74,727

United
States

Table 2 Cross-Border Equity Investment in Asia by Investors in Various Economies, as of End-2011
($ millions)
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Over the period 2001–2011, cross-border holdings of debt investment
within the region by Asian investors grew from $53 billion to $324 billion,
or from 4.2% to 9.4% of total debt investment. Of this, short-term debt
instruments accounted for a larger share than long-term debt instruments.10
Over this same period, the percentage share of debt investment in the region
in total debt portfolio investment by Japan investors remained constant at
1.3%. In contrast, for Republic of Korea investors, this percentage share fell
from 21.1% to 7.1% (Tables 3 and 4). However, Thailand investors showed a
growing appetite for debt investment within the region, the corresponding
percentage share for Thailand rising from 29.2% to 55.4% over the period.
In 2011, the percentage share of debt investment in the region in the
total investment holdings of US and EU-15 investors was less than the
corresponding percentage share for equity investment. Nevertheless, the
absolute magnitude of total investment in Asia by both US and EU-15
investors far exceeded that of regional investors. Specifically, by the end of
2011, total investment in the Asian equity market by US and EU-15 investors
had reached nearly $1 trillion and $0.7 trillion respectively, the corresponding
figure for Asian investors being only $382 billion. As for debt investment,
at the end of 2011 the corresponding figures for US and EU-15 investors
were $190 billion and $434 billion respectively, as compared with total
debt investment in the region by Asian investors of $324 billion. Given the
significant size of investment holdings in the region by EU-15 investors,
deleveraging during the recent Eurozone financial crisis created a shock in
local-currency bond markets in some countries in the region, Indonesia in
particular.
Finally, most cross-border debt investment within the region is in long-term
debt, Hong Kong, China; Japan; and Singapore investors dominating this
type of investment. However, in the case of short-term debt in the region,
Singapore and Thailand investments in the Republic of Korea dominate. In
general, non-Asian investors also hold more long-term than short-term debt.

Asia’s Capital Markets as Financial Safety Nets
The degree to which the capital market can act as a safety net during a period
of financial crisis critically depends on its overall size. It is thus instructive
to compare the size of Asia’s collective capital market with that of other
emerging-economy groupings. For this purpose, a pooled regression model
that includes a region dummy variable was constructed. The sample used
comprises 228 observations from 19 economies, the latter including all of
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–

–

–
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–

–

–

–

–

–
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–

4.2

1,263,206

52,452

45

2,476

1,158

2,847

3,628

6,536

11,911

14,498

657

620

3,527

4,550

Thailand Total Asia

Notes:
The data are derived from the creditor side for both assets and liabilities. Figures may have changed from previous report.
– Indicates a zero value or a value less than $ 500,000.
.... Indicates an unavailable datum
Source: Author’s calculation based on data from IMF’s CPIS.

17.5

659

Thailand

Ratio of A to B

609

Taipei,China

110,985

1,282

Singapore

Total value of
investment (B)

1,179

Philippines

19,405

1,817

Malaysia

Total Asia (A)

3,789

Korea, Republic of

...

Indonesia

7,103

...

Japan

...

India

2,967

Hong Kong, China

China, People’s
Republic of

Investment

Hong
Kong,
China

Investment from:

108,205

37

765

677

8,151

1,926

1,733

7,360

75,170

422

834

9,717

1,412

EU 15

6.1

3.0

690,936 3,555,740

42,055

21

782

253

1,442

2,671

1,680
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Table 3 Cross-Border Debt Investment in Asia by Investors in Various Economies, as of End-2001
($ millions)
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Notes:
The data are derived from the creditor side for both assets and liabilities. Figures may have changed from previous report.
– Indicates a zero value or a value less than $ 500,000.
.... Indicates an unavailable datum.
Source: Author’s calculation based on data from IMF’s CPIS.
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3.7

5.1

2,314,217 11,794,114 24,732,900

189,610

681

1,874

346

11,565

8,591
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Table 4 Cross-Border Debt Investment in Asia by Investors in Various Economies, as of End-2011
($ millions)
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Table 5 Specifications Used in the Analysis of Asia’s Collective
Capital Market as Compared to the Capital Market of
Other Economy-Groupings
Variable/
Coverage

Period

Private Credit/
GDP

Stock Market
Capitalization/
GDP

Private Bond
Market
Capitalization/
GDP

MOF-Issued
Public Bonds/
GDP

1998–2009

1998–2009

1998–2009

1998–2010

Economies
included in
the analysis

16 economies;
ACI excludes
PRC; non-ACI
excludes Chile
and Taipei,China

18 economies;
non-ACI
excludes Chile

18 economies;
non-ACI
excludes Chile

17 economies;
non-ACI
excludes
Hungary and
South Africa

Observations

192

214

208

190

ACI = ASEAN; China, People’s Republic of; India.

the ASEAN+3 countries, plus India and Hong Kong, China (the “ASEAN+3HI”
economies).11 The model’s first three specifications comprise private credit,
stock market capitalization, and private bond market capitalization, for
which data for the period 1998–2009 were used (Table 5). This allowed the
degree of development of the ASEAN+3HI collective capital market to be
compared with that of the capital market of country-groupings outside the
region. The fourth specification is public bonds issued by the Ministry of
Finance, for which data relating to the period 1998-2010 were used. This
latter specification includes a dummy variable for the ASEAN-4 countries,
which comprise Indonesia, Malaysia, the Philippines, and Thailand. All
specifications net out the effects of the Asian financial crisis by means of a
dummy variable for the year 1998.
As mentioned above, the analysis evaluates the behavior of four variables
over the period following the Asian financial crisis of 1997: private credit;
stock market capitalization, private bond capitalization, and the total value
of government (public) bonds. All four of these variables are expressed as a
ratio to GDP, and calculated by using a deflation method. The independent
variables comprise: real per-capita GDP (expressed in purchasing power parity
terms) in log form, the log of trade openness lagged by one period, the
three-year standard deviation of the relevant consumer price index, public
and private bond market capitalization/GDP, and a set of institutional factors
that capture government effectiveness: regulatory quality, the degree to
which the rule of law is in force in the country concerned, and control of
corruption. The change in the exchange rate over time is also included, as
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Table 6 Regression Results: Asia’s Stage of Capital Market Development
as Compared to the Capital Market of Emerging-Economy
Groupings Outside Asia

Variable
Log real GDP PPP per
capital1
One lag of the log of
trade openness
One lag of the log of
trade openness
* Republic of Korea
Year dummy for Asian
financial crisis in 1998

Expected
Sign

Private
Credit/GDP

+

0.111**
(2.78)

0.208
(1.25)

0.253***
(12.21)

+

0.138***
(3.61)

-0.0181
(-0.24)

-0.0454***
(-5.19)

+

1.961***
(5.18)

+a

-0.476**
(-3.20)

Public bond market
capitalization/GDP

+/-

Private bond market
capitalization/GDP

+/-

CPI, 3-year moving
standard deviation

-

Governance2

+

ASEAN3HI3

+

ASEAN4 (INO, MAL,
PHI, THA)

Ordinary Least Squares
Private Bond
Stock Market
Market
Capitalization/
Capitalization/
GDP
GDP

-0.353***
(-4.21)

-1.231***
(-3.73)

MOF-Issued
Public Bonds/
GDP

0.0767**
(2.61)

0.0978
(0.96)
0.182***
(5.78)
0.3**
(-3.15)

-0.0184***
(-3.58)
0.096*
(1.82)
0.273***
(5.75)

0.0269
(1.56)
0.708***
(4.12)
0.499**
(2.39)

-0.00894***
(-3.91)
-0.156***
(-7.50)
0.248***
(10.28)

0.0945**
(2.17)

+/-

-0.112**
(-2.30)

Log of foreign exchange
rate
(LCY/$)

-

-0.0148*
(-1.93)

Government Expenditure
to
GDP ratio

+

0.0206***
(6.2)
0.0339
(0.31)
1998–2010
190
0.331

Constant
Period
Number of observations
R2

+/-

-0.342
(-0.85)
1998–2009
192
0.706

-1.575
(-1.00)
1998–2009
214
0.509

-2.293***
(-11.59)
1998–2009
208
0.62

CPI = consumer price index, GDP = gross domestic product, INO = Indonesia, LCY = local currency, MAL = Malaysia,
PHI = Philippines, PPP = purchasing power parity, THA = Thailand, US = United States.
Note: The numbers in parentheses are t-statistics, * significant at 10%, ** significant at 5%, *** significant at 1%.
a
Expectation of a positive sign for the MOF-issued public bonds equation.
1
The log of real GDP PPP per capita was instrumented by its own lag by 1 period to address the issue of endogeneity
with the dependent variable.
2
This variable includes four World Bank governance indicators, which were averaged using weights from factor analysis.
3
Region = 1 if a member of ASEAN10; the People’s Republic of China; Hong Kong, China; India; Japan; and the Republic of Korea. Region = 0 if otherwise. Non-ACI region includes Brazil; Chile; Colombia; Egypt; Hungary; Mexico; Peru;
Russian Federation; South Africa; Taipei,China; and Turkey.
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this variable appears to impact investor decision-making with respect to
investing in government bonds. Two dummy variables are also included. The
first of these relates to the ASEAN3HI countries, in which the capital market
is relatively well developed. The other denotes the time at which issuance of
government bonds began to accelerate, since in some countries, government
bonds were not issued prior to the Asian financial crisis.
To address the problem of endogeneity, the log form of real per capita GDP
(measured in purchasing power parity terms) is lagged one period. Table 6
presents the results of the analysis, and Figures 1–6 graphically depict the
results for Asia relative to other emerging-economy groupings.
The fitted lines of the four variables used in the analysis that appear in
Figures 1–6 depict the average trend for all emerging market groupings,
both Asian and non-Asian, against the log of real per capita GDP (expressed
in purchasing power parity terms). Figure 3 is identical to Figure 2, except
that it excludes Hong Kong, China, a statistical outlier. Similarly, Figure 6 is
identical to Figure 5, except that it excludes Japan.
Nearly all of the coefficients are significant, and all of them have the
expected sign.12 The results of the analysis show that in general, the degree
of development of the financial sector is positively correlated with economic
development as measured by real per capita GDP. However, the relationship
is bi-directional, as the explanatory variable—real per capita GDP—is
endogenously-determined. Moreover, the degree of development of the
financial sector is positively associated with trade openness and negatively
correlated with price volatility.
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Figure 3 Stock Market
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The results indicate that the degree of Asia’s financial development across the
four asset classes significantly exceeds that of the average for all emerging
markets. However, Figures 5–6 show that government bonds are an
exception, even when Japan—a country with significant government bond
issues—is included. In fact, many non-Asian emerging markets—notably
those in Latin America—began issuing government bonds much earlier than
did most Asian bond markets.
Yet, it is precisely the development of this asset class that is most useful and
relevant to providing a financial safety net, particularly in light of the fact
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that bank lending tends to be pro- rather than counter-cyclical as mentioned
earlier. As for the stock market acting as a financial safety net, its asset values
tend to fluctuate relatively widely, making it of less use as a financial safety
net during periods of financial turmoil. The question is thus to what degree
can bond markets act as financial safety nets?
In the ASEAN+3 countries, excess investment has given way to excess saving.
In addition to potentially being used to finance infrastructure development,
the excess savings of the ASEAN+3 countries might also be used to provide
financial safety nets. Regardless of whether excess savings are used to finance
infrastructure development or act as a financial safety net, the bond market
has an important role to play in both economic development and financial
policymaking.
The most obvious example of how the bond market can be used as a financial
safety net is by providing additional financing to help mitigate the negative
impacts of a financial crisis. During both the Asian financial crisis of 1997
and the global financial crisis of 2008, the financial authorities of many Asian
countries financed their economic stimulus programs by issuing bonds, thus
allowing them to dampen the recessionary impact of these crises. Given a
healthy national fiscal position, this was a relatively low-risk policy choice, as
well as an inexpensive way to stimulate the national economy. At the same
time, it boosted growth of the domestic bond market itself.
During the Eurozone crisis, total bond issuance in emerging East Asia
economies reached $875 billion during the second quarter of 2012, which
was equivalent to a 12.0% quarter-on-quarter increase (Figure 7). Much
of this increase was driven by issuance of treasuries and other government
debt, as national authorities used bond proceeds to finance economic
stimulus programs. During the period from the first quarter of 2009
through the second quarter of 2012, the PRC’s volume and rate of growth
rate of government bond issuance made the greatest contribution to the
subsequent upturn.13
In June 2012, the Republic of Korea’s Ministry of Strategy and Finance
reported that economic policy would focus on minimizing the adverse effects
of the global financial crisis through implementation of economic reforms,
while at the same time supporting the working class. Seven important actions
were mentioned in this regard: (i) effectively addressing the ongoing global
financial turmoil, (ii) continuing with fiscal stimulus by raising budgetary
spending and providing supplementary budgets, (iii) establishing a facility
investment fund for supporting such investment, (iv) keeping consumer price
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Figure 7 Total Value of Asian Local-Currency Bond Issues,
First Quarter of 2009–Fourth Quarter of 2012
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PRC = People’s Republic of China, SOE = state-owned enterprise.
Note: In the PRC, government issuance ( including SOE issuance) includes policy bankbonds, local government
bonds, and savings bonds.
Source: ADB’s AsianBondsOnline.

inflation at or near 2.0%, (v) generating 400,000 jobs within the year, (vi)
promoting microfinance programs and housing support programs, and (vii)
nurturing certain sectors as future growth engines. The support that the
bond market can provide in financing such actions is noteworthy.
In 2009, Singapore responded to the global financial crisis with a fiscal policy
stimulus valued at S$20.5 billion. This caused the government fiscal deficit to
reach S$8.67 billion or 3.5% of GDP. Financed partly through bond issuance,
the stimulus program focused on support of small- and medium-scale
enterprises (SME), skills development, research-and-development programs,
and tax rebates for middle-income groups.14
Similarly, the recession and Severe Acute Respiratory Syndrome (SARS)
epidemic of the early 2000s caused a significant contraction in the Hong
Kong, China tourism and services sectors. The unemployment rate soared
to 8.7%, and the economy suffered from deflation. With the economy’s
fiscal position turning 5% deficit in 2001–2003 and 0.25% in 2004, bond
issuance was a significant source of financial support for addressing the
crisis.15
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Financial Policy and Cross-Border Capital Flows
Improving the bond market’s ability to act as a financial safety net for
the region requires improving the quality of the bond market itself by
strengthening market infrastructure, and harmonizing rules and regulations
across countries. Such improvements attract investors from outside the
region, as well as from within it. While the region’s bond market is still
relatively small, it is growing steadily. Thus, further inflows will improve
market liquidity, regardless of whether the source of such inflows is from
within or outside the region.
That said, inflows from outside the region can be more volatile than inflows
from within the region, as events during the second quarter of 2012
demonstrated. While inflows into Asia’s debt market have markedly increased
during the years since the global financial crisis, the subsequent Eurozone
crisis led to a sell-off of domestic bonds by foreign investors. For example, in
the Republic of Korea, net foreign purchases of domestic bonds amounted to
$0.7 billion during the second quarter of 2012, while in the third and fourth
quarters, net purchases were $0.2 billion and $2.3 billion respectively. In
contrast, as referred to above, cross-border inflows from within Asia are less
volatile than are inflows from outside the region. This is evidenced by capital
outflow data for both the PRC and Japan during the global financial crisis.
While as mentioned above, Asia’s excess savings can potentially be
channeled into the region’s bond markets, achieving this will depend on
harmonization of domestic bond market rules and standards. Asia has ample
excess savings to help avoid maturity and currency mismatches. However,
the region’s bond markets can also be used for long-term investment and
infrastructure development purposes. Thus, the more diversified the market
becomes, the greater the degree to which financial safety nets could likewise
be strengthened.
Improving the quality of the region’s domestic bond markets could also
facilitate their growth. Following the Asian financial crisis, a number of Asian
countries began issuing bonds of longer maturities than previously. This was
done not only for financing stimulus programs for addressing the crisis,
but also for the purpose of setting a benchmark yield curve for corporate
bonds.16 In this regard, yield curves are tending to become flatter and shift
downward as the region’s domestic authorities loosen monetary policy in
response to the lingering Eurozone crisis. Rules for facilitating bond issuance
have been promulgated, including issuance by revenue-generating sectors
such as local governments and public utilities as in the PRC, Indonesia, the
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Philippines, and Viet Nam. This in turn has resulted in growth in the total
number of bond issuers.
Some countries such as Malaysia and Thailand allow foreigners to issue
bonds onshore that are denominated in domestic currency; further these
countries even facilitate such issuance. As a result, foreign ownership of
domestic companies has increased markedly.17 Some countries have also
attracted foreign investors by improving institutional arrangements relating
to bond markets through strengthening corporate governance, improving
transparency by upgrading listing and disclosure rules, and adopting
internationally accepted accounting and auditing standards.
To facilitate further cross-border investment, the ABMI has introduced a
number of changes. The quality of domestic rating agencies has gradually
improved, as international best practice has been adopted and rating practices
have been harmonized. Registration requirements have likewise been made
consistent with ASEAN+3 standards. Some countries are also considering
acceptance of the International Financial Reporting Standards (IFRS) and
International Standards on Auditing (ISA) for cross-border offerings, and
compliance with International Organization for Securities Commissions
(IOSCO) principles as a basis for securities regulations.
To better understand the factors that determine the extent of cross-border
bond holding, the analysis in this chapter applies a set of gravity equations.
The first equation is:

ln FI sdt = β0 + β1 lnGDPst + β2 lnGDPdt + β3 ln Devtechsd + β 4 Languagesd
+β5 Bordersd + β6Colonysd + ε sdt

(1)

where F sdt is cross-border holding of source-country debt securities issued
by destination country d at time t. GDPst and GDPst refer to gross domestic product (GDP) in the source and destination economies, which in turn
represent the force of attraction between point masses. Costs are typically
represented by “distance”, whether defined in geographic or cultural terms,
which is associated with transactions costs arising from information asymmetries. In equation (1) Devtechsd is technological distance, which is measured
by the number of telephone lines in the destination country, which in turn
denotes the degree of ease of communication. Languagesd , Bordersd , and
Colonysd are dummy variables that take on a value of unity if the partners
share a common language, a common border, or if the destination country
was once a colony of the source country, respectively.
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Another equation used by the analysis is specified as:

ln FI sdt = β0 + β1 lnGDPst + β2 lnGDPdt + β3 lnDistancedt + β 4 Languagesd
+β5 Bordersd + β6 lnTradesdt + β 7 FinOpenst + β8 FinOpendt + β9Yield _ Spreaddst
+β10 ExpER _ App(1)dst + β11Yield _Volatilitydt + β12 BASdt + ε sdt
where Tradesdt is trade openness, which is measured by the sum of exports
and imports between partner countries at time (t). FinOpent is the Chinn-Ito
financial openness index of the source/destination country at time (t), which
is computed on the basis of information from the International Monetary
Fund’s Annual Report on Exchange Arrangements and Exchange Restrictions.
The risk-return profile of assets is also an important consideration in
investment decisions. Asset return is indicated by Yield _Spreaddst, and is
defined as the difference between the five-year local-currency bond yields
in the destination and source countries. ExpER _App(1)dst is the expected
degree of appreciation of the destination-country currency relative to the
source-country currency over a one-year period. This reflects the return to
holding a particular currency when expected appreciation of the destinationcountry currency increases the value of its assets, making the latter relatively
more attractive. Yield_Volatilitydt is the degree of volatility in the destination
country, which is computed using the 12-month rolling standard deviation.
It can also be treated as a measure of valuation risk.
The importance of a liquid bond market in cross-border investment is widely
understood. Liquid markets tend to attract investment as they assure investors
of a level of market activity adequate to meet their demand for transactions.18
Here I use BASdt , which is the bid-ask spread prevailing in the bond market of
destination country (d), a large spread indicating an illiquid market.
Next is the size of the market itself, as this can be an important factor in
attracting foreign investors to hold assets denominated in local currency
(Eichengreen and Luengnaruemitchai, 2004). Market size in the source
country may also support the investor base in the destination country. Thus,
in the third equation below, I replace GDP with bond market size.

ln FI sdt = β0 + β1 ln Sizest + β2 ln Sizedt + β3 ln Dis tan cedt + β 4 Languagesd
+β5 Bordersd + β6 lnTradesdt + β 7 FinOpenst + β8 FinOpendt + β9Yield _ Spreaddst
+β10 ExpER _ App(1)dst + β11Yield _Volatilitydt + β12 BASdt + ε sdt
where Sizest and Sizedt denote the value of domestic bonds outstanding in
the source and destination countries respectively.
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Finally, a variation of the equation above includes the role of stock market,
i.e., whether it complements or crowds-out bond-market participants, and
removes some of the right-hand side variables:
ln FI sdt = β0 + β1 ln Dis tan cedt + β2 lnTradesdt + β3 FinOpenst + β 4Yield _ Spreaddst
+β5 ExpER _ App(1)dst + β6Yield _Volatilitydt + β 7 BASdt + β8 MCap _ GDPdt + ε sdt

(4)

where MCap_GDPdt is the stock market capitalization in the destination
country.
Given the large number of cross-sections in the model, a random-effects
panel is applied, where changes in the intercept across sections are assumed
to be driven by idiosyncratic variables and not correlated to the regressors.
See the Appendix for a description of the manner in which the expected
exchange rate is calculated, as well as the sources of data used in the analysis.
The results of the four gravity equations appear in Table 7.
Table 7

Results from the Gravity Model
Dependent variable: Log of Long-term debt securities
Model Specification
(1)

Log of GDP
(Source Country)
Log of GDP
(Destination
Country)
Technical
Distance
Language
Colony
Border
Log of Trade

(2)

1.266

0.261

(8.611)+

(1.715)

0.533

0.119

(3.610)+

(0.729)

(3)

(4)

0.034

0.030

0.032

0.020

(3.402)+

(3.479)+

(3.506)+

(2.424)++

3.074

1.696

1.715

(4.077)+

(3.790)+

(3.952)+

-1.064

-0.791

-1.034

-(0.693)

-(0.980)

-(1.226)

-0.075

-1.015

-0.862

-(0.081)

-(1.934)

-(1.601)

1.048

0.945

1.174

(4.953)+

(4.483)+

(8.278)+
continued on next page
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Table 7 continued

Dependent variable: Log of Long-term debt securities
Model Specification
(1)
Financial
Openness
(Source Country)
Financial
Openness
(Destination
Country)
Yield Spread
Yield Volatility
Expected
Currency
Appreciation
Bid-ask Spread

(2)

(3)

(4)

0.121

0.081

0.149

(1.351)

(0.897)

(1.693)

-0.298

-0.270

-(2.925)+

-(2.607)+

0.126

0.099

0.147

(4.864)+

(3.780)+

(5.519)+

-0.442

-0.356

-0.422

-(2.346)+

-(1.874)

-(1.973)++

0.088

0.082

0.079

(5.330)+

(4.962)+

(4.747)+

-0.007

-0.007

-0.010

-(1.916)

-(1.880)

-(2.854)+

Log of Stock
Market
Capitalization
(as of GDP)

0.186
(1.285)

Log of Bond
Market Size
(Source Country)

0.453
(3.656)+

Log of Bond
Market Size
(Destination
Country)

0.003
0.022

Constant

-6.940

-0.403

-0.568

1.715

-(7.674)

-(0.313)

-(0.601)

(3.922)

R-squared

0.264465

0.315451

0.329045

0.265545

Adj R-squared

0.256091

0.290594

0.304681

0.248947

Unweighted
R-squared

0.075297

0.49463

0.470189

0.450527

Notes: + and ++ indicates signficiance at the 1% and at the 5% level of significance, respectively. T-statistics
are in parenthesis
Source: ADB estimates.
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The results above confirm that bilateral asset holdings are significantly affected
by the return on assets, as indicated by the significant positive relationship
between yield spreads and cross-border long-term bond holdings. This
partly explains why in some Asian countries, the share of foreign ownership
in the local-currency bond market has been on the rise. Other significant
determinants include market liquidity and volatility, market transaction and
information costs, and cross-market relationships. Expected appreciation of
the destination country’s currency also has a positive and significant coefficient.
Thus on average, investor holdings of foreign debt assets respond positively
to two types of returns: returns on assets denominated in the currency of the
destination country, and returns originating in exchange-rate gains. Table 7
also reveals that market liquidity and stability are important factors in crossborder long-term bond holding, as indicated by the significant and positive
coefficient of BASdt, and the negative coefficient of Yield_Volatilitydt.
Limitations on free movement of capital and barriers to trade exacerbate
the dearth of intraregional investment, since most Asian financial markets
are still in a developmental stage. Trade openness among Asian countries
therefore plays a significant role in fostering financial linkages. On the one
hand, it can be linked to increased demand for external finance, thereby
encouraging greater financial flows between partners, and on the other
hand, it promotes outward investment. Either way, it encourages bilateral
financial linkages. This is evident from the positive coefficient of Tradesdt.
The size of the destination country’s stock market appears to help encourage
cross-border bond holding, suggesting that investor interest in foreign
markets is enhanced when the market of interest is relatively large.
These results support national and regional initiatives for encouraging
Asians to invest in each other’s markets. To the extent regional market
integration helps improve resilience in the face of external shocks, such policy
initiatives strengthen the region’s financial safety nets. However, developing
and strengthening the local market should receive priority over regional
integration. Although helpful, relying on external capital inflows introduces
the risk of periodic swings in such inflows, whether caused by a return of riskaversion, global deleveraging, or other factors. Forbes & Warnock (2012) find
that during the period 1980–2009, the vast majority of episodes of extreme
capital flows were debt-led, i.e., about 80% of inflow episodes and 70%
of outflow episodes. Equity-led episodes occur relatively infrequently. In the
case of Asia, volatility in gross capital flows is also caused by sudden shifts
in debt flows (80% for surges in inflows, 67% for shifts in flows caused by
capital flight). The source of volatility itself can originate in global variables
(global risk) and contagion effects (financial and trade linkages).
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Indeed, during the post-global financial crisis period, the size and volatility of
capital flows into emerging Asia have been unprecedented. Given the extent
of the push factors (low returns and dim prospects in industrial countries),
little can be done to change this except for strengthening macroprudential
policy. The view that financial markets are self-correcting and can police
themselves lies in tatters today, as the frequency of financial crises is on the
rise. Even for resilient Asia, the financial system remains vulnerable to excessive
capital flows. Thus, a first-order priority must be to engineer robust financial
regulation and supervision. This warrants effective macroprudential policy.19
The challenge is how to implement such policy without producing outcomes
in which macroprudential and monetary policy work at cross-purposes, since
macroprudential policy affects macroeconomic performance, and monetary
policy may impact investor incentives for risk-taking.20 It is therefore necessary
for monetary policy to take into account any macroeconomic effects resulting
from macroprudential policy and vice versa.
The climate for strengthening macroprudential policy is favorable, given
growing recognition of the need to switch from a first-best to a secondbest approach to financial deregulation. The frictionless outcome of capital
account deregulation is now seriously questioned, as episodes of financial
crisis have become more frequent in the wake of deregulation-led capital
flows. Even in industrial countries where the necessary institutional factors
(often stated as a pre-condition for successful financial and capital account
deregulation) are already in place, the first-best approach disappoints many
of its proponents (Azis, 2013). In emerging Asia, countries with deregulated
systems have begun imposing some form of capital controls (i.e., introducing
new friction to offset the existing one) to avoid possible instability caused
by a torrent of hot money.21 These controls are viewed as a component of
macroprudential policy.
However, capital controls can also have negative externalities that have
multilateral effects. Benefits that may accrue to countries imposing controls
may have costly impacts on other countries. Improved policy coordination
among countries in the region is the alternative to such an outcome. On this
front, Asia unfortunately does not have a good track record. There has been
little formal coordination and cooperation in managing capital flows, or in
any macroeconomic affairs whatsoever for that matter. The trend toward
closer integration in Asia has thus far been market-driven and supported by
unilateral policies rather than the result of formal cooperation or coordination.
In this regard, information-sharing is currently Asia’s only significant form
of cooperation and coordination, as exemplified by the Economic Review
and Policy Dialogue (ERPD) process in the ASEAN+3 grouping. Efforts at
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harmonizing rules and regulations have gradually emerged, as in the case of
local-currency bond markets within the context of the ABMI. However, joint
and common enforcement still seems a long way off, let alone a commitment
to sharing losses as usually occurs in a federal state. In short, as discussed
earlier, cross-border flows within Asia in support of the region’s capital market
have been less volatile than have inflows originating from outside the region.
Nevertheless, efforts at strengthening the domestic capital market should
remain a priority, while market and capital account deregulation should be
safeguarded by effective macroprudential policy.

Conclusion
As the risk of contagion from external shocks increases, Asia needs to
strengthen its financial safety net. However, given the limitations of
global and regional safety nets, achieving adequate domestic safety nets
remains the most important imperative. In this regard, the former should
not substitute for the latter. Along with macroprudential policy and other
measures for preventing financial crises, this chapter argues that capital
market development can play a critical role in supporting financial safety
nets. Overreliance on the banking sector as a financial safety net is a risky
policy choice, as its capacity for providing financing is increasingly limited;
further, it suffers from pro-cyclicality as well as volatility.
For capital markets to effectively support financial safety nets, they must
become deeper and more efficient. Of all of the asset classes, the bond market
is the most relevant in this regard, as it can be useful for precautionary fiscal
purposes during a crisis. Even for countries in fiscal surplus, the evidence
shows that the bond market has been used to finance economic stimulus
programs.
The above notwithstanding, it is precisely the bond market that is not well
developed in many Asian countries. Limited market liquidity is one of the
major constraints in this regard. Removing all remaining obstacles and
introducing harmonized standards and rules can help increase cross-border
bond-holding. To the extent that the current “double-track growth” in the
world economy and the low interest rates in industrial countries are likely
to persist, market liquidity can be enhanced by capital inflows. Indeed, the
results of the gravity model presented in this chapter indicate that yield spread
along with expected currency appreciation are among the most important
determinants of bond-holding. However, because excessive inflows can be
risky, effective macroprudential policy is needed as a safeguard. Its design
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should be compatible with monetary policy, and it should avoid prematurely
dampening much-needed growth of the capital market. However, at the end
of the day, strengthening and enlarging the domestic investor base remains
key to developing a more robust bond market that can bolster financial
stability and support financial safety nets.

Notes
1

2

3
4

5

6

7

8

9
10
11

The membership of the Association of Southeast Asian Nations (ASEAN) currently
comprises ten member countries: Brunei Darussalam, Cambodia, Indonesia, the Lao
People’s Democratic Republic, Malaysia, Myanmar, the Philippines, Singapore, Thailand,
and Viet Nam. References to the “ASEAN+3” grouping of countries pertain to the 10
ASEAN member countries, plus the People’s Republic of China, Japan, and the Republic of
Korea.
Based on flows-of-funds data, in some countries, increases in bank credit have been
accompanied by a rising share of “non-core” liabilities. This suggests that there is a limit
beyond which further increases in lending weaken a bank’s risk position.
The ASEAN-5 grouping of countries includes Indonesia, Malaysia, the Philippines,
Singapore, and Thailand.
Another reason for the widely-varying pace of development across market segments is
restrictions on financial products, e.g., commodity options, which limit market participation
in the banking and insurance sectors.
In some countries, government bond issuance has been intentionally reduced, as this is
consistent with lowering the level of public debt. Indonesia provides a notable example of
this.
In recent years, PRC financial authorities have gradually begun to allow local governments
to issue bonds. For example, in recent years, the municipal governments of Jiangsu,
Shanghai, and Zhejiang, and the provincial government of Guangdong province have
been allowed to issue bonds up to a value of 25 billion yuan, these being divided equally
between three- and five-year tenors.
The total value outstanding of renminbi-denominated bonds has increased dramatically
since their first issuance in July 2001 by China Development Bank. By October 2011, the
total value of such issues reached RMB233 billion, most of these bonds being issued by
Caterpillar Corporation, McDonald’s, and the PRC government. Subject to approval by
relevant mainland PRC authorities, funds raised from issuance of renminbi-denominated
bonds outside the PRC mainland can be remitted to mainland-based entities in the form
of shareholder loans or equity capital injections. Such funds can also be used for other
purposes outside the PRC mainland.
At the time of writing, Cambodia has no government bond market. However, as part of
preparations for establishing a money market, the government began issuing treasury bills
and recapitalization bonds in 2002.
EU-15 equity investment in Asia accounted for approximately 10% of total investment by
the EU-15 countries.
A survey-based analysis also shows a lack of regional bias among Asian bond investors (Azis
& Mitra, 2012).
“ASEAN+3HI” refers to five of the ASEAN countries (Indonesia, Malaysia, the Philippines,
Singapore, and Thailand); as well as the People’s Republic of China; Hong Kong, China;
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13
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India; Japan; and the Republic of Korea. “Non-ASEAN+3HI” economies included in the
sample comprise Brazil; Chile; Colombia; Hungary; Mexico; Peru; South Africa; Taipei,China;
and Turkey. Emerging markets outside Asia include Brazil, Chile, Colombia, Egypt, Hungary,
Mexico, Peru, the Russian Federation, South Africa, and Turkey.
The coefficient of the governance indicator is unexpectedly negative. One possible
explanation for this is that poor governance may have facilitated business transactions by the
privileged. The results also indicate that while public bond market capitalization complements
development of the private bond market, it substitutes for development of the stock market.
Treasury bond issuance in the PRC in the 2nd quarter of 2012 accounted for $200 billion
(representing quarter-on-quarter growth of 70.3%), as compared to the region-wide total of
$300 billion. The next largest issuers of treasury and other government bonds were Singapore
($50 billion), the Republic of Korea ($21 billion), Malaysia ($9 billion), and Thailand ($8 billion).
Although the total amount of Thailand’s issuance was relatively modest, the growth rate of
Thailand’s treasury bond issuance during the 2nd quarter of 2012 was substantial (quarteron-quarter growth of 25.5%). Issuance of Hong Kong Special Administrative Region bonds by
Hong Kong, China’s monetary authority rose dramatically by 200% quarter-on-quarter during
the 2nd quarter of 2012 to reach HKD15 billion ($2 billion).
The government also tapped reserves to fund the stimulus package, based on a special risksharing initiative for stimulating bank lending and ensuring that the broader segment of
companies had access to credit. Note that Singapore monetary policy does not use interest
rates or monetary aggregates as a primary policy tool, but instead uses a trade-weighted
exchange-rate index.
This is despite the fact that the primary purpose of the bond market has been always to
support the currency board system.
Over the past few years, many ASEAN+3 countries have developed a benchmark yield curve
for corporate bonds. These countries have also changed the tenor of benchmark bond
issuance to make it consistent with market demand. For example, Thailand changed the
tenor of benchmark bond issuance from 7–10 years to 5–10 years, and issued government
bonds with a 30-year maturity. Indonesia has also issued government bonds with a similar
maturity.
However, inflows of foreign funds also occur because of increased market volatility and
uncertainty in the global economy, thus implying that Asia is increasingly seen as a safehaven investment venue.
Market liquidity has three general dimensions: tightness, depth, and resiliency. As these
dimensions are typically correlated, this chapter uses an indicator of tightness to measure
liquidity. Tightness refers to “how far transaction prices (bid or ask prices) diverge from
the mid-market price,” or the general costs incurred regardless of market prices. See
Committee on the Global Financial System. 1999. “Market Liquidity: Research Findings and
Selected Policy Implications.” CGFS Publications No. 11. Geneva.
While many tools of macroprudential policy are similar to those of microprudential policy
(the latter essentially addressing restrictions or incentives relating to financial firms’ balance
sheets), macroprudential policies are intended to protect the financial system as a whole,
and by extension, the broader economy. Macroprudential policies counter the pro-cyclical
nature of credit and leverage, leaning against the wind when systemic risk accumulates. In
addition, such policies stem risks relating to interconnections and spillovers in the financial
system.
In the area of surveillance, for example, one must keep a close eye on broad credit and
asset market conditions. Such surveillance may include monitoring variation in risk and
the term spreads of bonds and other securities relative to historical norms, as narrow risk
spreads and risk premiums can be a harbinger of excessive risk-taking.
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In export-oriented countries, ensuring a competitive exchange rate is another reason for
intervention.
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Appendix
Three models can be used to estimate the expected exchange rate: the structural
model, the expectations model, and the random walk model. The structural
model uses structural relationships between exchange rates and other macro
variables. The expectations model can be based on either adaptive expectations
or rational expectations, adaptive expectations using past values of the variable
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concerned to forecast future values, and rational expectations using all
information available to arrive at a forecast. The random walk model assumes
that the path of the series—or changes in the series value—for each period is
random, where the (log) level of the nominal exchange rate is predicted to stay
at the current log level, and the forecast is one of “no change” in the exchange
rate; see Charles Engel; N.C Mark; and K.D West (2012) “Factor Model Forecasts
of Exchange Rates” NBER Working Paper No. 18382, September. In this chapter,
I use an adaptive expectations model. To determine the optimal lag length in the
formation of expectations, the Akaike Information Criterion (AIC) is applied, and
a two-period lag-length is used in forming the forecasts. The expected rate of
appreciation is given by the rate of change in the one-period forecast.
In constructing source-destination pairs for holdings of long-term debt securities,
the source economies include Hong Kong, China; Indonesia; Japan; the Republic
of Korea; Malaysia; the Philippines; Singapore; and Thailand. The PRC is included
as a destination country. Annual data from 2001 to 2011 are used.
Information on cross-border holdings of long-term debt securities was
obtained from the Coordinated Portfolio Investment Survey (CPIS) published
by the International Monetary Fund (IMF). Long-term securities have an
original term to maturity of more than one year, and include instruments such
as bonds, debentures, and notes. The national survey is conducted by each
participating country. The survey collects data on the type of instrument and
the residence of the issuer (asset side, i.e., each country reports its outward
investments to each destination country). The data used in the estimation
were obtained from the derived liabilities tables of the IMF’s CPIS. These
tables show, from the perspective of the economy issuing the securities,
the value of securities held by non-residents as “derived” from information
reported by the holders of the securities (i.e., from creditor information).
Size is the total value of local-currency bonds outstanding in the source and
destination countries, and is obtained from AsianBondsOnline. Bid-ask spreads
are obtained from the Annual Liquidity Survey of ADB’s AsianBondsOnline, and
refer to the difference between the highest price a buyer is willing to pay for a
security and the lowest price a seller is willing to accept for it. Financial openness
is the index computed by Chinn and Ito (2008), which is based on information
from the IMF’s Annual Report on Exchange Arrangements and Exchange
Restrictions. Data on the index of financial trading barriers are based on the
barrier index for five major trading barriers identified by the Group of Experts
(GoE) established under the Asian Bond Markets Initiative in 2008. I use the
barriers relating to market infrastructure that cover account management and
settlement concerns.
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Yields on five-year local-currency-denominated bonds refer to periodaverage values and were obtained from Bloomberg LP. The exchange rate
and domestic credit data used in the analysis were obtained from the IMF’s
International Financial Statistics. Data on stock market capitalization were
obtained from Bloomberg LP, and GDP data were sourced from the IMF’s
World Economic Outlook database.
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CHAPTER 3

Managing Foreign Fund
Flows into Asia’s Domestic
Bond Markets
Sabyasachi Mitra and Thiam Hee Ng1

Introduction
Since the second quarter of 2009, the volume and pace of capital flows
into emerging Asian economies have surged, posing a serious challenge to
macroeconomic management and financial stability.2
This substantial foreign investor appetite for Asian assets is reflected in the
fact that net capital inflows rose from their troughs in early 2009 to their
recent peak in mid-2010 in just five quarters, a period during which gross
inflows surpassed their previous peak attained in 2007. This compares with
25 quarters for the period beginning just prior to the Asian financial crisis
and ending prior to the global financial crisis (IMF, 2011).
The 2009–2010 inflow of foreign capital referred to above has come to be
called the “third wave” of capital inflow into the region. The first wave began
in the early 1990s, but was disrupted by the 1997–1998 Asian financial crisis.
The second wave began in the early 2000s and ended with the onset of the
global financial crisis in 2008. Following the collapse of Lehman Brothers,
there was a reversal of capital flows as uncertainties rose and a perception
of increased risk among investors resulted in a flight to safe assets (Figure 1).
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Figure 1 Composition of Inflows of Foreign Funds into Emerging
Asian Economies, 2000–2010 ($ billions)
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Notes:
1. Gross Inflows = Foreign Direct Investment + Portfolio Investment + Other Investment.
2. Emerging Asia consists of the People’s Republic of China; Hong Kong, China; India; Indonesia; the Republic
of Korea; Malaysia; the Philippines; Singapore; Taipei,China; and Thailand.
Source: ADB staff calculations based on balance of payments data (BPM5) from the IMF’s International
Financial Statistics.

The impact of capital outflows on the broader economy during the global
financial crisis of 2008–2009 was less disruptive than that which occurred during
the Asian financial crisis. Policymakers in the region had learned a number of
lessons from the previous crisis. As a result, by 2008, the region overall had
strengthened both its financial systems and its macroeconomic fundamentals.
Although there were initially large capital outflows from the region during the
global financial crisis, these did not precipitate domestic banking or currency
crises. The region’s economies and financial systems remained resilient, and
did not suffer as much as those of the United States (US) and Europe. When
investors realized that economic and financial conditions in emerging East Asia
remained robust, capital quickly returned to the region.
The swift resumption of capital inflows into the region in 2009 is seen as a
sign of confidence in the region’s economies, underscoring their resilience
in the face of the global financial crisis. Grenville (2012) points out that
capital flows into emerging markets are part of a secular trend. As emerging
economies move toward the technological frontier, the per capita capital
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stock eventually matches that in mature markets. During such a period of
transition, productivity in emerging economies rises and returns to capital
tend to be high.
However, as the size of capital inflows into the region continued to grow—
particularly in 2010—policymakers became concerned that there might occur
a repeat of the 1997–1998 Asian financial crisis. In particular, they feared
that a surge in capital flows could lead to asset bubbles and put upward
pressure on the foreign-exchange value of domestic currencies. They were
also concerned that a sudden reversal of these capital inflows might occur,
which could destabilize asset prices and domestic financial markets. As can
be seen from the severe recession following the 1997–1998 Asian financial
crisis, the cost of capital flow volatility can be high indeed.
Capital inflows into emerging Asia are not necessarily solely a result of domestic
reforms and policies—which we refer to throughout this chapter as “pull
factors”. They also reflect loose monetary policy in the industrial economies
and comparatively low returns in mature markets—which are external forces
that we refer to as “push factors.” Both of these factors have led to a major
rebalancing of global institutional portfolio flows toward Asian assets. This
rebalancing is driven by improving economic fundamentals in Asia’s emerging
economies, a desire for portfolio diversification as a means of reducing risk as
well as a lower degree of portfolio volatility, and a hunt for yield. As a result,
net capital inflows into the region are likely to continue for quite some time.
The US Federal Reserve’s announcement of a new round of quantitative easing
without time limit could further spur capital inflows into the region. This has
sparked concern among the region’s central banks as to how these inflows
might be managed. In particular, portfolio flows into the region have emerged as
a channel for volatility and distortions in the interest rate regimes of the financial
markets in the developed countries. As a result, exchange rates are poorly
anchored in fundamentals, and endanger the stability of the financial system.
This chapter examines local currency (LCY) bond markets as mechanisms
that facilitate capital flow volatility. Overall, Asia’s LCY bond markets have
matured considerably since the Asian financial crisis. This is an important
point, given that lack of well-developed LCY bond markets was thought to be
a major contributor to the currency and maturity mismatches that plagued
the region during the crisis Asian financial of 1997–1998.
Over the past 10 years, the total capitalization of emerging Asia’s LCY bond
markets has expanded by more than 16% annually. As a result, these markets
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now account for 9.5% of the total value of bonds outstanding worldwide.
Further, LCY bonds issued in the emerging Asian economies have become
a distinct asset class, and as such now attract significant foreign-investor
interest. Foreign holdings of domestic Asian government bonds have risen
significantly in recent years. Several factors account for this, including yield
differentials, the growth potential of the region overall, and expectations of
currency appreciation.
A relatively new phenomenon, these foreign inflows into Asian domestic
bond markets have brought with them volatility, which presents challenges to
monetary authorities and market regulators alike. Monitoring and managing
capital inflows into LCY bond markets are thus important aspects of ensuring
the stability of the region’s financial markets, as these inflows can require
adjustments in both fiscal and monetary policy.
This chapter is organized as follows. The first section examines the
composition of capital flows into the region over the past decade, and the
second section, the composition of foreign holdings of domestic government
bonds. The third section presents the model we used to assess the factors
that influence foreign participation in domestic bond markets. The fourth
section presents the results from the analysis performed. The fifth section
identifies policy issues relating to the management of capital inflows and
highlights the measures available for managing capital inflows into domestic
bond markets. The last section concludes the chapter by reviewing the key
policy issues that relate to managing capital inflows into the region.

Composition of Capital Inflows into the Region
Capital inflows into the region can be broadly divided into three categories:
(i) foreign direct investment (FDI), (ii) portfolio investment, and (iii) other
investment. In this regard, FDI continues to account for a substantial share of
total capital inflows into the region, as total FDI inflows reached $356 billion in
2010. That said, the share of portfolio investment has increased considerably
in recent years (Figure 2).
FDI inflows into the People’s Republic of China’s (PRC) have been substantial,
peaking at $185.1 billion in 2010. Even amid the global financial crisis in
2009, FDI inflows into the PRC totaled $114.2 billion. Portfolio investment
and other investment flows are also increasingly significant as the country’s
financial sector develops. As for the newly industrialized economies (NIEs),
other investments and FDI dominate capital inflows into Hong Kong, China,
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Figure 2 Composition of Net Inflows into Emerging Asian
Economies, 2000–2010 ($ billions)
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Note: Net Inflows = Net Direct Investment + Net Portfolio Investment + Net Other Investment.
Source: ADB staff calculations based on balance-of-payments data drawn from the IMF’s International
Financial Statistics.

while portfolio flows dominate inflows into the Republic of Korea. In the wake
of the global financial crisis, the Republic of Korea experienced a $25.9 billion
portfolio outflow in 2008, as compared with an inflow of $30.4 billion the
previous year. However, portfolio flows rebounded strongly in 2009, which
caused net financial inflows to turn positive in 2009. That said, portfolio
inflows into the Republic of Korea dipped in 2010.
As for the economies of the Association of Southeast Asian Nations (ASEAN),
Indonesia has experienced growing shares of FDI and portfolio flows in total
inflows into its capital account over the past decade. The share of FDI in
Malaysia’s total capital inflows has also increased, while the shares of portfolio
and other investments have declined. In the case of the Philippines, while
other investment flows previously dominated the capital account, portfolio
investment flows eventually became dominant. However, unlike Indonesia
and Malaysia, the share of FDI flows into the Philippines has declined. In
Thailand, the share of other investment flows has declined, while the share
of FDI has increased dramatically; that of portfolio investments has also risen.
The growing share of portfolio investment in the capital accounts of the
emerging Asian economies can be attributed to gradual liberalization and
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overall development of the financial market. Further, the degree of capital
market integration has increased, and the region overall has encouraged
intra-regional investment flows.
Beginning in the early 1990s and continuing in the wake of the Asian financial
crisis, the share of portfolio investment in the region’s capital account has
increased, although FDI and other investments still account for the lion’s share
of inflows of foreign funds. However, this increase in portfolio investment
flows is becoming a source of capital-flow volatility in emerging East Asia.
In particular, the risk of a sudden cut in capital inflows—mainly portfolio
investment—appears to have increased substantially (Kim and Ryou 2009).
The data presented in Table 1 show that portfolio equity inflows into the region
have increased since the Asian financial crisis. Indeed, most emerging Asian
economies reduced barriers to investment in their respective equity markets
as a means of recapitalizing ailing banks and non-financial corporations
(Kawai and Lamberte 2008). In this regard, equity investment flows into both
the PRC and the Republic of Korea have been substantial. That said, foreign
equity investment in the Republic of Korea began to decline in 2004. This
was followed by withdrawal of foreign equity investment from the country
beginning in 2006, and continuing through 2008 as the global financial
meltdown gathered momentum. However, equity inflows had become net
positive by 2009.
Overall, foreign equity investment in the PRC has increased since 2001.
Interestingly, the country experienced no foreign equity outflows whatsoever
during the global financial crisis, although inflows did decrease in magnitude.
Debt security portfolio investment has also grown in emerging Asia over the
past decade. In the ASEAN-4 economies (Indonesia, Malaysia, the Philippines,
and Thailand), investment in debt began increasing as a share of portfolio
inflows in 2004. In 2009 and 2010 following the global financial crisis,
portfolio inflows to the region went mainly into debt markets. For example,
the debt market in the Republic of Korea has been stable, as evidenced by
its rather steady share in the country’s total portfolio investment flows. The
overall growth in portfolio debt securities investment could be an indication
that the bond markets in these countries are developing. However, in the
PRC, foreign investment in debt securities remains minimal.
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1980–1989

15.88

44.41

24.03

20.95

Philippines

Singapore

Taipei,China

Thailand

10.89

-2.23

3.99

–

–

–

–

Debt

4.37

0.99

-0.57

3.07

27.12

14.48

1.85

–

–

12.71

63.79

77.21

52.17

81.05

21.10

58.34

88.57

–

–

50.23

35.46

18.85

48.06

22.76

81.14

15.53

50.51

18.40

-26.69

90.14

13.18

30.19

5.02

4.69

–

25.25

-7.31

21.06

-39.59

2.24

11.12

5.55

0.32

22.06

-8.31

27.38

26.72

–

2.20

3.76

40.24

45.40

46.60

50.49

28.92

31.84

30.08

60.54

164.08

3.86

86.41

14.00

44.40

48.28

103.62

15.03

50.66

38.40

49.42

63.18

23.14

48.47

5.85

17.65

-9.88

9.30

14.46

26.33

18.17

10.17

5.99

3.61

1.26

37.66

21.76

52.38

52.97

–

-0.13

0.50

-15.55

33.93

48.49

-3.59

-9.81

23.28

-18.09

35.27

32.54

26.15

1990–1999
2000–2010
Foreign
Foreign
Portfolio Investment
Portfolio Investment
Other
Direct
Other
Direct
Other
Investment Investment
Equity
Debt
Investment Investment
Equity
Debt
Investment

– = data unavailable.
Sources: ADB staff calculations based on balance-of-payments data drawn from the IMF’s International Financial Statistics and http://www.cbc.gov.tw/mp2.html in the case of data for
Taipei,China.

27.18

51.78

Malaysia

9.58

–

–

–

–

–

Equity

Portfolio Investment

37.06

Korea, Republic of

Indonesia

India

China, People’s
Republic of
Hong Kong,
China

Foreign
Direct
Investment

Table 1 Composition of Gross Capital Inflows into Emerging Asian Economies, 1980–2010
(percentage shares in total capital inflows)
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For most economies, the most volatile component of gross capital inflow
is portfolio investment. In contrast, the most stable component is FDI
(Table 2a). Other investment flows also show increasing volatility in the case
of most of the economies under study (Table 2b). Overall, both development
of their respective financial systems and a growing share of other investments
and portfolio flows in total capital inflows have led to greater capital-flow
volatility in emerging Asian economies.
Because capital inflows both benefit the recipient economy and introduce
the risk of greater capital-flow volatility, understanding the determinants of
capital inflows is an important step in allowing policymakers to better judge
their benefits and costs. A primary concern of policymakers in this regard is
the possibility of a sudden reversal in capital flows, as was the case in 2008
at the height of the global financial crisis when outflows of capital from the
region were significant. In this case, the cause was a dramatic increase in
investor risk aversion globally in the wake of the financial crisis in the US,
rather than problems within the region’s economies or financial systems, as
pointed out by Milesi–Feretti and Tille (2010).
The data presented in Table 3 shows that non-regional investors are more
likely to withdraw their funds than are regional investors. The major exception
to this is Indonesia, where regional investors withdrew more of their money
than did non-regional investors. There is thus some basis for the claim that
regional investors are more confident in the region’s growth prospects
than are non-regional investors. This supports the goal of the region’s
policymakers of encouraging expansion of intra-regional investment. The
above notwithstanding, while emerging East Asia’s share in total portfolio
investment in the region has increased, non-regional sources of portfolio
investment remain dominant (Table 4).

Foreign Participation in Asian Bond Markets
One of the most dramatic changes in the financial markets of emerging
economies—those in emerging Asia in particular—has been rapid
development of LCY debt markets. This has reduced the need for borrowing
in foreign currency, and has allowed governments and companies alike
to borrow in domestic currency and at longer maturities than otherwise
would have been the case. Previously, the use of macroeconomic policy as a
countercyclical tool was constrained by heavy reliance on foreign borrowing.
In particular, interest payments on debt denominated in foreign currency soar
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HKG
0.53
1.73
0.62
1.62
1.55
1.16
37.55
17.70
1.77

IND
1.40
–
–
–
1.72
1.72
–
1.28
1.54

INO
1.72
1.24
–
13.57
1.90
4.44
1.72
3.98
1.59

KOR
1.24
1.31
–
1.10
1.69
4.12
1.90
3.30
1.52

MAL
0.86
0.74
–
1.31
44.14
7.37
8.10
5.78
1.84

PHI
0.93
0.90
1.63
1.77
2.03
2.11
2.16
1.89
1.21

SIN
1.19
1.22
–
0.89
3.89
3.99
5.12
1.60
1.35

TAP
1.03
1.02
0.51
10.91
1.70
1.84
3.00
1.13
1.11

THA
1.06
1.02
0.37
2.53
1.71
1.79
2.99
6.15
1.63

Portfolio
Investment
Equity
Debt
1.22
1.39
1.52
0.28
1.04
–
6.82
1.22
0.83
1.38
–
1.30
1.74
1.21
1.39
2.17
1.96
1.47
1.15
1.50

Foreign
Other
Direct
Investment Investment
4.62
0.56
0.36
0.49
0.57
0.86
1.74
1.47
2.20
0.67
1.64
0.61
0.74
0.56
1.64
0.56
0.71
0.67
3.14
0.40

Portfolio
Investment
Equity
Debt
0.82
1.03
1.05
130.88
1.36
–
1.16
1.13
7.40
1.12
7.37
4.59
2.32
1.99
2.89
3.25
1.04
2.51
1.41
4.54

2000–2010
Other
Investment
1.36
2.36
0.88
3.14
3.32
7.07
22.96
0.85
0.76
6.38

– = data unavailable.
Note: Coefficient of variation is calculated as standard deviation divided by average of values corresponding to a period range.
Source: ADB staff calculations based on balance-of-payments data drawn from the IMF’s International Financial Statistics and http://www.cbc.gov.tw/mp2.html in the case of data for Taipei,China.

1990–1999

Portfolio
Investment
Equity
Debt
–
1.02
–
–
–
–
–
3.02
–
3.37
–
1.44
–
2.05
1.21
1.10
3.98
3.56
1.69
2.63
Foreign
Other
Direct
Investment Investment
0.90
0.57
–
0.35
0.70
0.74
0.51
1.10
6.26
1.08
3.88
0.27
1.42
0.51
0.97
0.53
2.12
0.52
0.73
0.64

1980–1989

Coefficients of Variation of Capital Inflows into Emerging Asian Economies, 1980–2010

Foreign
Direct
Investment
China, People’s Republic of
0.59
Hong Kong, China
–
India
–
Indonesia
0.52
Korea, Republic of
1.08
Malaysia
0.43
Philippines
1.47
Singapore
0.47
Taipei,China
0.99
Thailand
1.03

Table 2b

PRC = People’s Republic of China; HKG = Hong Kong, China; IND = India; INO = Indonesia; KOR = Republic of Korea; MAL = Malaysia; PHI = Philippines; SIN = Singapore; TAP = Taipei,China;
and THA = Thailand.
Notes: Overall data coverage is 1972–2010 although series range of capital inflow components for each economy varies. Coefficient of variation is calculated as standard deviation divided by average of values corresponding to a period range.
Source: ADB staff calculations based on balance-of-payments data drawn from the IMF’s International Financial Statistics.

PRC
1.14
1.11
0.66
0.79
1.50
0.99
1.29
2.33
1.34

Coefficients of Variation of Capital Inflows into Emerging Asian Economies

Foreign Direct Investment
Equity Capital
Reinvested Earnings
Other Capital
Portfolio Investment
Equity Securities
Debt Securities
Other Investments
GROSS INFLOWS

Table 2a
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Table 3 Percentage Decline in Portfolio Investment in
Emerging Asian Economies in 2008, by Region (%)
Emerging
Asia

Rest of the
World

Total Decline in
Portfolio investment

China, People’s Republic of

33.72

45.86

40.23

Hong Kong, China

45.14

45.91

45.82

India

31.76

65.64

44.68

Indonesia

60.30

31.28

37.84

Korea, Republic of

1.86

48.72

43.17

Malaysia

47.34

48.65

48.22

Philippines

21.24

50.66

48.27

Singapore

31.23

50.17

48.63

Taipei,China

22.93

48.12

46.61

Thailand

38.17

44.32

43.47

Notes: Emerging Asia consists of Hong Kong, China; India; Indonesia; the Republic of Korea; Malaysia;
the Philippines; Singapore; and Thailand. The amount of decline is based on 2007 values. Total refers to the
amount of portfolio investment liabilities in 2007.
Source: IMF Coordinated Portfolio Investment Survey.

when the foreign-exchange value of the home-country’s currency falls. Thus,
in the face of a slowdown in the domestic economy, governments have only
two fiscal policy choices: reduce spending or raise taxes. At the same time,
in such a situation, monetary policy must primarily focus on propping-up the
foreign exchange value of the domestic currency rather on than stabilizing
the domestic economy (Turner 2012). In cases in which foreign borrowings
had short-term maturities, these challenges were exacerbated.
In light of the above, development of LCY bond markets has improved the
resilience of many emerging Asian economies and improved their financial
stability. The rapid growth of emerging Asia’s bond markets since the Asian
financial crisis reflects the region’s ability to raise LCY debt to partially support
its financial needs and gradually reduce dependence on foreign borrowing,
particularly in the event of depreciation of the home-economy currency.
Domestic banks and financial institutions still dominate many LCY bond markets
in most emerging Asian economies. Nevertheless, the share of these institutions
in the total value of LCY bonds outstanding is declining as the investor base
broadens to include both domestic and foreign institutional investors such as
mutual funds, pension funds, and insurance companies. In particular, holdings
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Rest of the World

76.76

Rest of the World

96.21

10.78

89.22

Emerging Asia

Rest of the World

3.79

96.70

3.30

93.86

Rest of the World

Emerging Asia

Rest of the World

Emerging Asia

Rest of the World

6.14

23.24

Emerging Asia

Emerging Asia

99.22

Rest of the World

0.78

18.22

81.78

Emerging Asia

Emerging Asia

97.67

2.33

95.71

4.29

94.59

5.41

1997

Rest of the World

Emerging Asia

Rest of the World

Emerging Asia

Rest of the World

Emerging Asia

Origin of
investment
2001

68.68

31.32

91.32

8.68

93.06

6.94

78.16

21.84

56.83

43.17

88.51

11.49

82.99

17.01

95.54

4.46

94.37

5.63

50.09

49.91

2002

69.35

30.65

76.57

23.43

90.44

9.56

83.28

16.72

54.41

45.59

86.02

13.98

73.90

26.10

96.07

3.93

92.41

7.59

56.79

43.21

2003

73.46

26.54

89.97

10.03

88.18

11.82

86.81

13.19

62.69

37.31

85.18

14.82

84.19

15.81

96.17

3.83

92.95

7.05

58.17

41.83

2004

76.16

23.84

90.55

9.45

88.44

11.56

88.66

11.34

62.19

37.81

87.00

13.00

83.98

16.02

93.07

6.93

92.54

7.46

53.44

46.56

2005

78.10

21.90

92.27

7.73

88.98

11.02

90.49

9.51

62.82

37.18

89.57

10.43

80.29

19.71

95.29

4.71

87.84

12.16

58.17

41.83

2006

82.33

17.67

93.22

6.78

90.23

9.77

91.10

8.90

70.39

29.61

88.74

11.26

82.04

17.96

93.46

6.54

87.26

12.74

60.17

39.83

2007

84.48

15.52

92.37

7.63

91.86

8.14

90.77

9.23

71.21

28.79

86.66

13.34

77.71

22.29

90.16

9.84

87.72

12.28

52.94

47.06

2008

83.27

16.73

89.03

10.97

89.08

10.92

86.47

13.53

66.42

33.58

78.22

21.78

83.42

16.58

87.95

12.05

87.42

12.58

47.93

52.07

2009

87.57

12.43

90.39

9.61

89.76

10.24

87.62

12.38

73.40

26.60

78.51

21.49

83.08

16.92

88.15

11.85

91.03

8.97

54.46

45.54

Note: Emerging Asia consists of Hong Kong, China; Indonesia, the Republic of Korea; Malaysia; the Philippines; Singapore; Taipei,China; and Thailand.
Source: IMF Coordinated Portfolio Investment Survey.
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Table 4 Percentage Share of Portfolio Investment in Total Investment in Emerging Asian Economies
by Region, 1997–2011 (%)
2010

84.61

15.39

89.02

10.98

86.34

13.66

86.45

13.55

75.45

24.55

82.88

17.12

76.60

23.40

87.85

12.15

91.46

8.54

50.28

49.72

2011

84.66

15.34

87.31

12.69

87.48

12.52

88.50

11.50

74.63

25.37

81.51

18.49

80.26

19.74

81.89

18.11

89.58

10.42

44.90

55.10
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of Asian LCY bonds by foreign investors has increased significantly over the past
few years, as monetary authorities have opened-up domestic capital markets
to foreign portfolio investment. This has allowed foreign investors to (i) benefit
from the relatively higher yields of bonds denominated in domestic currency,
(ii) participate in Asia’s economic recovery, and (iii) reap additional capital gains
from appreciation of regional currencies.
As of end-December 2012, foreign investors held 30.8% of Indonesian
government bonds, 26.4% of Malaysian government bonds, 11.2% of
Republic of Korea bonds, and 11.5% of Thai bonds. Data obtained from
custodians suggests that non-residents hold about 16% of all government
bonds outstanding in the Philippines (Figure 3).
Foreign investors can potentially profit in two ways from holding LCYdenominated Asian debt: interest payments on the debt held and currency
appreciation. From the perspective of foreign investors, the prospects for
Figure 3 Percentage Share of Government Bonds Issued by
Indonesia, the Republic of Korea, Malaysia, and Thailand
Held by Non-residents, 2003–2012
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such profits have been magnified by a number of factors: (i) the growth
prospects of emerging Asian economies generally, (ii) the fiscal discipline
these economies have demonstrated, (iii) their growing financial openness,
increasing productivity, and growth in corporate profitability, and (iv) the
attractive yields such debt offers.
Without doubt, the expectation of currency appreciation as these economies
grow and mature has added to the attractiveness of such investments.
The data presented in Figure 4, which relate to the co-movement of foreign
holdings of Malaysian central bank bills and the ringgit exchange rate,
suggest that appreciation of domestic currency has played a significant
role in attracting foreign portfolio inflows into the region’s domestic debt
instruments.
Foreign investors play an important role in developing LCY bond markets.
Apart from expanding the investor base and improving liquidity, they bring
in expertise and technology that benefit development of domestic financial
markets. In general, investor heterogeneity promotes trading, as the risk
profiles and trading strategies of different investor classes vary. As a result,
foreign participation facilitates price discovery, and helps to make domestic
markets more liquid and efficient, all of which lower the cost of borrowing.
The data in presented in Figure 5 indicate that increased foreign participation
in the region’s domestic debt markets may have substantially lowered
government bond yields during the surge in capital inflows since March
2009. In particular, Figure 5 shows that in three of four domestic bond
markets (Indonesia, the Republic of Korea, and Malaysia), foreign investor
participation may have played a role in lowering yields in domestic bond
markets. While the correlation between yield and the percentage share of
foreign holdings in total LCY bonds outstanding in a particular economy
does not suggest causality, Figure 5 shows that this co-movement was less
pronounced during earlier periods.
Foreign investors may be an important source of liquidity in many of the
region’s domestic bond markets. Unlike banks and financial institutions that
are still the major buyers of government debt in the region, foreign investors
tend to hold bonds for significant periods. Further, the scrutiny of foreign
investors and analysts may help improve monitoring and assessment of credit
risk in the region.
However, certain classes of foreign investors can also increase volatility
because of their sensitivity to macroeconomic imbalances. During periods
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Figure 4 Foreign Holdings of Malaysia’s Domestic Debt and the
Ringgit Exchange Rate
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Figure 5 Percentage Share of Foreign Holdings in Total Local
Currency Bonds Outstanding and Yields
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of market stress, this can impact the conduct of monetary policy if central
banks intervene to stabilize government bond yields or exchange rates. The
region witnessed withdrawal of foreign funds in some domestic markets
following the collapse of Lehman Brothers in September 2008. This led to a
jump in bond yields that increased the cost of borrowing for governments
and companies alike. But when authorities unveiled massive fiscal support
packages and eased monetary policy and the region’s economies recovered,
foreigners began returning to the region’s LCY bond markets.
While the general trend of lower government bond yields remains intact,
episodes of sudden withdrawal of foreign funds have increased volatility and
led to spikes in yields (Azis, Mitra, Baluga, and Dime, 2013). However, further
increases in yields in most markets have been capped by government buy-backs,
central bank purchases, and improving macroeconomic fundamentals.
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Proper regulation and an effective institutional framework may help reduce
volatility that results from increased foreign participation, and may also
improve liquidity in LCY bond markets. Thus, understanding the factors that
influence foreign holdings of LCY debt is critical to encouraging foreign
investor participation, while at the same time maintaining stability in
domestic capital markets .
The first group of factors—the push factors—relates to conditions specific to
the country from which foreign funds are provided (the “sending country”).
Examples of push factors include economic conditions and interest rates in
the sending country that influence how investors perceive the attractiveness
of investing abroad. For example, the comparatively low interest rates that
have resulted from loose monetary policy in the US and Europe since the
global financial crisis of 2008 are a major push factor causing capital to flow
from developed economies to emerging markets.
The second group of factors—the pull factors—relate to conditions in the
receiving country. These include domestic economic conditions, as well as
structural factors such as the relevant legal framework, the degree to which
the rule of law governs financial affairs in the receiving country, and the
degree to which capital controls are in place. For example, a stable domestic
macroeconomic environment that generates expectations of falling inflation
would increase domestic demand for monetary assets that can be met by
inflows of foreign capital. Similarly, a positive productivity shock that increases
the efficiency of the domestic economy overall could also attract additional
capital inflows.
The positive aspects of capital inflows resulting from such circumstances
notwithstanding, effectively managing such inflows requires fully
understanding the distinction between push and pull factors. For example,
the more capital inflows into a particular economy are driven by push factors
rather than pull factors, the greater the vulnerability of the receiving country
to external shocks, and the less influence policymakers in that economy will
have over such flows. Similarly, the more capital inflows are driven by pull
factors, the greater the ability of policymakers in the receiving country to
manage such flows. Further, the greater the degree to which there is a
common external factor driving capital inflows into the region, the greater
the need for regional cooperation in managing such inflows.
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Model Specification and Estimation
While a substantial amount of research has focused on foreign portfolio
inflows into equity markets, the corresponding literature relating to bond
holdings is limited. An early contribution to the literature on international
equity transactions is Ghosh and Wolf (2000), which examines capital flows
from Germany, Italy, the United Kingdom, and the United States to nine
recipient countries. Portes and Rey (2005) examine the pattern of bilateral
equity investment in a sample of 14 mature economies over the period
1989–1996. Ahearne, Griever and Warnock (2004) and Dahlquist et al.
(2003) likewise examine portfolio equity investment by focusing solely on the
United States as a source country.
In contrast to the above, there are relatively few studies that focus on bond
markets. Ghosh and Wolf (2000) estimate the impact of the basic gravity
variables on debt outflows from Germany, Italy, and the United States to
a number of receiving countries. Buch (2000) refers solely to International
Monetary Fund (IMF) debt securities data for 1997. Using data from the
IMF’s Coordinated Portfolio Investment Survey for the years 2001–2003,
Eichengreen and Luengnaruemitchai (2006) use the extent to which residents
of one country hold bonds issued by residents of other countries as a measure
of financial integration or interrelatedness. In particular, this latter study
examines how Asia compares with Europe, Latin America, and a base case in
which purchasers and issuers of bonds are residents of different regions. By
empirically analyzing the geographic composition of cross-border portfolio
holdings of more than 40 source countries, García-Herrero, Wooldridge, and
Yang (2009) attempt to explain why Asian foreign investment is concentrated
in financial markets outside the region rather than in Asian markets.
To better understand the determinants of foreign participation in LCY
bond markets in Asia, we estimate a panel regression model for four Asian
economies: Indonesia, the Republic of Korea, Malaysia, and Thailand.3 Our
model, which is based on the risk-return framework of portfolio management,
is specified as follows:

ShareFIt = β0+β1 Spreadt + β2ERPremiumt + β3 ER Volatilityt
+ β4 Ratingst + β5 BASt + εt

(1)

The dependent variable in equation (1) is the percentage share of foreign
holdings in the total value of bonds outstanding in the LCY bond market of the
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economy under study. The independent variables in equation (1) relate to factors
that affect the risk-return perception of foreign investors who participate in the
LCY bond market under study. The first of these (Spread) is the spread between
the yield of government bonds issued by the country under study and that of
US Treasury bonds, the latter being a proxy for government bond yields in all
global markets. In particular, we use the spread between the yield on five-year
LCY government bonds and that on 5-year US Treasury bonds. The rationale
behind using this variable is that the greater this spread, the greater the degree
of foreign participation in the bond market of the economy under study.
Our second independent variable is the expected change in the foreign
exchange value of the domestic currency (ERPremium) of the study country
concerned, which is measured by the six-month forward premium over the
spot exchange rate. This variable measures the degree of appreciation in the
foreign exchange value of domestic currency expected by foreign investors
who hold five-year government bonds issued by the country under study. In
short, the greater the six-month forward premium, the greater the expected
gain from appreciation of the domestic currency concerned.
We then include several variables that measure risk. These include exchange
rate volatility (ERVolatility), credit ratings (Ratings) and the bid-ask spread (BAS).
Exchange rate volatility measures valuation risk. The rationale underlying the
use of this variable is that wide fluctuations in the foreign exchange value of
the currency in which a domestic bond is issued make it difficult for investors to
forecast the corresponding foreign exchange value of the corresponding LCY
investment. Because wide fluctuations introduce uncertainty into the pricing
of the asset concerned in foreign exchange terms, a negative relationship
between volatility and foreign participation is expected.
Aside from valuation risk, a primary concern of investors is the risk of default,
the probability of which is measured by the credit rating of the debt-issuer
concerned. Such credit ratings capture characteristics that pertain to the
economic structure of the economy in question, as well as its prospects for
growth, its external liquidity, fiscal performance, debt burden, and degree of
monetary flexibility, all of which are relatively reliable indicators of the health
of the receiving economy and the repayment capacity of the debt-issuer.
Our credit ratings variable is the numerical scale used by Standard & Poor’s
(S&P) in reporting sovereign credit ratings, the greater the magnitude of this
variable, the weaker the credit rating of the issuer. We thus expect a negative
relationship between the magnitude this variable assumes and the degree of
foreign participation in the bond market of the country under study.
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The degree to which a liquid bond market encourages cross-border investment
in emerging Asian economies was first investigated by Garcia-Herrero,
Wooldridge, and Young (2009). Their results indicate that the greater the
bid-ask spread, which is a measure of bond market liquidity, the more illiquid
the market concerned. We thus expect the magnitude of the bid-ask spread
to be negatively correlated with the degree of foreign participation in the
bond market of the economy concerned.
In sum, foreign participation in the LCY bond market of the economy under
study is expected to be greater (i) the larger the spread between domestic vs.
global government bond yields, (ii) the more rapid the rate of appreciation
of the currency of the economy concerned, (iii) the better the credit rating of
the government of the issuing-economy concerned, and (iv) the more muted
the fluctuations in the foreign exchange value of the domestic currency of
the economy under study.
Our estimation results appear in column 1 of Table 5. Our risk-and-return
variables are all significant and have the expected sign. This result confirms
that the greater the return in the domestic bond market concerned, both
in terms of yield spread and expected currency appreciation, the larger the
foreign portfolio inflows into the domestic government bond market in the
economy under study. Similarly, a high degree of volatility in the foreign
exchange value of the domestic currency concerned discourages foreign
investment in the corresponding LCY bond market, as it causes the foreign
exchange value of the portfolio holdings in question to fluctuate more
widely. Likewise, the credit rating of the economy under study significantly
influences the degree of foreign participation in its debt market. Our findings
also indicate that liquidity helps attract foreign participation in domestic bond
markets, since non-resident investors—particularly those who are highly
leveraged or have a preference for short-term holdings—prefer deep, liquid
markets as these facilitate market entry and exit. Finally, our results indicate
that narrow bid-ask spreads, which themselves indicate liquid markets, are
positively correlated with foreign participation. The reason for this is that
liquid financial markets facilitate efficient pricing of investments. This in turn
minimizes fluctuations in asset prices, thereby reducing uncertainty in the
valuation of returns from particular investments.
To account for possible structural breaks in the wake of the Lehman Brothers
collapse, our regression equation includes a crisis dummy variable (Lehman),
which takes on a value of 1 during the period of the crisis precipitated
by the Lehman collapse, and 0 otherwise. We have likewise introduced a
variable that measures financial openness (FinOpen), which captures the
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degree to which restrictions are imposed on foreign investors. This variable
is the financial openness index computed by Chinn and Ito (2008). Our full
regression equation is thus specified as follows:

ShareFIt = + β1Spreadt + β2ERPremiumt + β3ER Volatilityt
+ β4 Ratingst + β5 BASt + β6Lehmant + β7FinOpent + εt

(2)

The results of the estimation using equation (2)—which includes the two
additional variables referred to above—appear in column 2 of Table 5. The
fact that the dummy variable for the Lehman collapse is significant suggests
that inflows of foreign funds into the region continue to be affected by global
conditions. However, the coefficient for financial openness is not significant.
This result is consistent with the findings of similar studies such as Eichengreen
and Luengnaruemitchai (2006) and Garcia-Herrero, Wooldridge, and Young
(2009). The reason for this cited by Garcia-Herrero, Wooldridge, and Young
(2009) is that increases in global liquidity have reduced the degree to which
capital controls constrain foreign investor participation in domestic bond
markets. In our case, an additional reason for this result may be that since the
economies included in our sample all have relatively open capital markets,
the differences in financial openness in our study economies as opposed
to the relevant sending countries may be so small as to not affect foreign
participation to any significant degree.
Differences in the degree of risk prevailing in the financial markets of
advanced countries as opposed to our study countries may also be an
important determinant of foreign participation in their LCY bond markets,
as greater risk in the latter markets may increase risk aversion on the part of
foreign investors, thus reducing interest in participating in the region’s bond
market. VIX, which is a measure of equity-market volatility, measures risk in
foreign financial markets. To capture the degree to which market jitters in
mature markets were transmitted to emerging markets through the appetite
of foreign investors for LCY bonds, we have entered VIX as an interaction
term (VIX*Lehman) in equation (3).
A negative coefficient for the interaction between the Lehman crisis dummy
and the VIX indicates a flight to safety, as this suggests that foreign investors
are exiting emerging-economy bond markets due to a perception of elevated
risk in such markets. Banks are likewise important participants in the bond
markets of our study economies, as they are both investors and marketmakers. In this regard, banks can either compete with foreign investors
by investing in LCY bonds, or alternatively, encourage foreign investor
participation. Since healthy banking sectors increase investor confidence in
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domestic financial systems, a positive coefficient for this variable indicates
the latter relationship. For this reason, domestic credit (DC) is added to the
specification of our model in equation (3) as a measure of the size of the
banking sector in the economy concerned.

ShareFIt = β0 + β1Spreadt + β2ERPremiumt + β3 ER Volatilityt
+ β4 Ratingst + β5 BASt + β6 (VIXt * Lehmant) + β7 DCt + εt

(3)

The results for equation (3) appear in column 3 of Table 5. We find this
interaction term to be negative and significant. This highlights the potential
for sudden withdrawals of funds from the region during periods of heightened
global uncertainty or outright financial crisis. We also find that the domestic
credit variable positively affects foreign inflows into the LCY bond markets of
the study countries. This result highlights the significant role of the banking
sector in development of the bond markets in our study economies, since as
previously mentioned, banks and financial institutions are the largest holders
of government bonds in most emerging Asian markets, and in addition, act
as market-makers.
We used quarterly data from 2004 to 2011 to estimate equations (1)–(3). Our
data relating to the percentage share of government bonds held by foreign
investors was retrieved from ADB’s AsianBondsOnline. The data for bond
yields, spot exchange rates, forward premiums, and the VIX variable were
retrieved from Bloomberg. We used period averages to convert the raw data,
which were reported on a daily basis, to a quarterly frequency. The yield data,
which we used to compute the spread between the yield on government
bonds in the economy concerned and the corresponding US Treasury bonds,
are the five-year yields on the relevant LCY bonds and relevant US Treasury
Bonds. The spot exchange rate which we used to generate the exchange rate
volatility variable is defined as the 90-day rolling standard deviation of the
relevant daily spot rate. Similarly, for the forward-premium data, we used the
difference between the relevant six-month forward exchange rate and the
spot rate expressed in basis points, the greater the forward premium, the
greater the expected appreciation of the domestic currency concerned.
The S&P sovereign credit ratings were also retrieved from Bloomberg. The
numerical scale attached to the ratings is based on the S&P scores provided
in the note How We Rate Sovereigns (March 2012). The domestic credit
data we used were retrieved from the IMF’s International Financial Statistics
database. The source of the Chinn-Ito financial openness index is the website
pertaining to that index. The bid-ask spread was retrieved from the liquidity
survey performed by ADB’s AsianBondsOnline.
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The descriptive statistics for the data used in the regression analysis appear
in the Appendix.
Table 5 Results of Regression Analysis on the Determinants of
Foreign Holdings of Local-Currency Bonds
Model Specification

Yield Spread (%)
Exchange Rate Premium
Exchange Rate Volatility
Credit Ratings (FCY
Sovereigns)
Bid-ask Spread (%)

(1)

(2)

(3)

1.655

1.897

1.517

(0.724)++

(0.645)+

(0.623)++

0.009

0.009

0.010

(0.003)+

(0.003)+

(0.002)+

-0.024

-0.022

-0.022

(0.008)+

(0.007)+

(0.008)+

-25.033

-24.866

-22.278

(4.248)+

(4.574)+

(5.879)+

-0.068

-0.072

-0.082

(0.023)+

(0.023)+

(0.026)+

Dummy Variable for
Lehman Collapse

-2.236
(0.229)+

Financial Openness

0.503
(0.586)

Interaction Term
(Lehman Dummy *VIX)

-0.052
(0.005)+

Domestic Credit (% of
GDP)

0.089
(0.026)+

Constant

89.438

88.468

73.522

(14.834)

(15.876)

(19.502)

R-squared

0.856734

0.861

0.870752

Adj R-squared

0.845157

0.846671

0.857428

No. of observations

108

108

108

Notes: + and ++ indicate significance at the 1% and 5% levels, respectively. Standard errors appear in
parentheses. All variables are stationary.
Source: ADB staff estimates.
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Policy Issues
Our results suggest that both push and pull factors impact capital inflows
into the region’s LCY bond markets. With regard to pull factors, improved
macroeconomic conditions which have led to better credit ratings and more
stable exchange rates, have all contributed to the increased capital inflows
enjoyed by the economies of emerging Asia in recent years. However, the
characteristics of individual bond markets such as liquidity, are likewise
significant factors in attracting foreign participation in these markets. This
suggests that continuing to pursue on-going development of the region’s
domestic bond markets is an important policy objective, if stable foreign
participation in these markets is to be ensured. In this context, “development”
particularly refers to increasing the size of the domestic bond market,
improving its prospects for delivering returns to investors, and improving
market liquidity.
Our analysis likewise indicates that push factors significantly impact flows
of funds into the region’s domestic bond markets. In this regard, we find
that volatility in global financial markets has a significant negative impact
on foreign investor participation in the domestic bond markets of emerging
Asian economies, which highlights the potential for sudden withdrawals
during periods of heightened global uncertainty or outright financial crisis.
While overall, the region appears well placed to address any sudden reversal in
capital flows, its policymakers should remain vigilant in this regard. Emerging
East Asia’s relatively strong macroeconomic fundamentals suggest that the
impetus for future capital-flow reversals will likely be external to the region.
In all probability, it would be volatility in global financial markets that drives
investors away from the region to safe-haven assets, as occurred in 2008.
The sudden reversals in capital flows experienced during the global financial
crisis of 2008–2009 have made the region’s policymakers keenly aware of the
importance of judiciously managing capital inflows. However, even inflows of
funds perceived to be of a more permanent nature can complicate policymaking,
in that such inflows can force policymakers into tradeoffs between policy
objectives. For example, large or sudden capital inflows put upward pressure
on the foreign-exchange value of domestic currency. They likewise tend to
increase domestic demand, which could potentially lead to overheating of the
domestic economy, asset-price inflation, or even inflationary pressures, if the
authorities disallow appreciation of the domestic currency or cannot sterilize
foreign inflows from such effects. Large capital inflows into domestic bond
markets also tend to constrain the monetary policy transmission mechanism.
While the central banks of Indonesia, the Republic of Korea, and Malaysia have
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periodically raised interest rates to dampen the impact of rising liquidity, large
inflows of foreign funds into domestic bond markets put downward pressure
on domestic long-term interest rates. This constrains transmission of policydriven upward adjustments in the interest rate.
The concerns of policymakers regarding capital inflows are not limited to
their macroeconomic effects, as the impacts of capital inflows tend to be
magnified through the financial system. Foreign inflows tend to ease liquidity
constraints, and thus expand both consumption and investment levels. This
in turn exacerbates business-cycle extremes, since expansion of credit and
lending help drive asset-price inflation that could ultimately end in a bubble.
In this regard, increases in the price of assets used as collateral for borrowing
in turn facilitate further borrowing as the value of such assets increases.
Given such concerns over the impacts of capital inflows, monetary
authorities have attempted to address sudden surges in inflows through
explicit measures. The objectives of such measures are typically (i) preventing
rapid appreciation of domestic currency, which would erode export
competitiveness, or (ii) ensuring the ability of the economy to withstand
the stress of sudden capital withdrawals. Obviously, the particular objectives
pursued by policymakers determine the measures that constitute appropriate
responses to sudden inflows. If the overall goal is that of maintaining export
competitiveness, then allowing the domestic currency to appreciate is not
an option. That said, preventing appreciation of domestic currency through
intervening in the foreign exchange market can be a costly endeavor. This
is in part because preventing appreciation of domestic currency through
intervention in the foreign-exchange market requires purchasing foreign
currency. This in turn requires creating additional domestic currency with
which to purchase that foreign currency. However, preventing inflation that
might result from creating this additional currency requires that the impacts
of such domestic currency creation be sterilized, if such an increase in liquidity
is to be prevented from destabilizing the economy.
The cost of such sterilization is basically the difference between the interest
rate that the monetary authorities must offer on the securities it sells, and
the interest rate that the authorities receive on its foreign reserves. Since
this differential can be significant, the costs of sterilization can rise rapidly.
In such a context, lack of a well-developed government bond market could
force the central bank to use short-term instruments to sterilize the additional
currency created in preventing appreciation of the domestic currency. This
could drive-up short-term interest rates, which could in turn attract a fresh
round of capital inflows, thus making open-market operations an increasingly
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challenging undertaking. As a result, such interventions are typically seen as
short-term solutions.
In responding to previous financial crises, the region’s monetary authorities
introduced measures for controlling excessively volatile capital inflows. In this
regard, there has of late been a shift in the stance of monetary authorities
regarding the use of capital controls. The IMF has recently suggested that
capital flow management tools may be deployed in some situations, although
capital controls should not be seen as a substitute for macroeconomic
adjustment. The IMF also emphasizes that the economies from which capital
flows originate also share the responsibility for managing such flows.
Within the region, the goal of limiting capital inflows is that of preventing
destabilization of the domestic economy, which is consistent with the IMF’s
view that capital controls are justified when their purpose is to prevent
borrowing on a scale that threatens the health of the domestic financial
system. As a result, capital controls are generally introduced when distortions
in the domestic economy result in excessive foreign borrowing. In this sense
then, restrictions on capital inflows are a second-best solution to a problem
of imperfect markets.
Capital controls may also to used to insulate the domestic economy from
foreign financial shocks, to preserve monetary policy independence, or to
encourage long-term capital flows. However, the evidence regarding success
in restricting capital flows is mixed. Further, the effectiveness of such controls
may be temporary, since numerous means of circumventing capital controls
exist. Nevertheless, while not particularly effective in capping the volume of
capital inflows, capital controls may affect the composition of such flows.
An additional concern regarding capital controls is that they may simply divert
inflows to other countries, thereby passing the risk of financial instability
on to a neighbor. This suggests that there exists scope for international
coordination between receiving and originating countries with regard to such
policy measures. Although co-opting originating countries may be difficult in
this regard, encouraging them to adopt policies that minimize such spillover
effects is certainly a policy option.
Several emerging Asian economies have introduced capital controls for the
purpose of slowing capital inflows in the wake of the Asian financial crisis.
For example, the Bank of Korea announced a ban on financial firms’ buying
foreign currency-denominated bonds sold locally (kimchi bonds). The purpose
of this measure was to prevent excessive build-up of short-term external
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debt, which contributed to both the 1997 and 2008 financial crises. Similarly,
because foreign holdings of bonds denominated in domestic currency are
significant in Indonesia, the monetary authority there has implemented a
bond stabilization program that would use state funds to purchase bonds in
the event of a massive sell-off of these instruments.

Conclusion
For Asia’s small, open economies, management of capital inflows may require
use of an array of instruments for maintaining financial stability, and at the
same time allowing smoother conduct of monetary policy. A key prerequisite
in this regard is a well-developed, liquid government bond market that
allows the central bank to achieve its price stability objectives through openmarket operations. Increasing the size of bond issues and holding more
frequent auctions can also promote liquidity by having more “on-the-run”
issues circulating in the market. Further, to the extent that these issues are
efficiently priced, secondary trading may also be encouraged. Moreover,
hedging instruments can also promote market activity, as these instruments
help reduce investor risk. Similarly, a liquid money market that ensures access
to the cash market by bondholders also reduces investor risk and promotes
bond-market liquidity.
Excess global liquidity continues to present challenges for central banks in
emerging Asia, in that maintaining flexible exchange rates requires the ability
to fully absorb sudden surges in large-scale capital inflows. In the absence of
this ability, volatile swings in the foreign-exchange value of domestic currency
could undermine trade and investment in the region’s economies. On the
other hand, there exists an entire array of policy instruments—ranging from
short-term capital controls to administrative instruments such capital marketreturn taxes—that can be intermittently employed to regulate pro-cyclical
capital flows. However, policymakers and regulators should be aware of the
limitations of such instruments. Lastly, macroprudential policy instruments
may likewise be implemented to avoid asset bubbles and maintain financial
stability. Given the exogenous nature of capital flows, and the growing
linkages between domestic, regional, and global financial markets, there may
be a case for greater cooperation by national, regional, and global authorities
in building resilience of the global financial system.
While capital controls can be useful in managing capital flows, the focus of
policy for the region should be to improve the functioning of the financial
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system so as to ensure that inflows of foreign capital will be put into
productive use. Further, strengthening macroeconomic fundamentals will
make the economy more resilient and less vulnerable to external shocks.
Episodes of capital reversals tend to be associated with either macroeconomic
imbalances or problems within the domestic financial system. Concerns over
fiscal solvency and overvaluation of domestic currency tend to be the most
common triggers of capital outflows. A financial system that is perceived to
be overstretched or insolvent may also prompt foreign investors to flee to
other investment venues. While ensuring that macroeconomic fundamentals
are sound and the overall financial system is in good order reduces the risk
of capital outflows, such outflows may likewise result from a heightened
perception of risk at the global level, such as that which occurred in 2008.
In this latter case, while strong macroeconomic fundamentals and a sound
financial system may not prevent capital outflows, they would no doubt
increase the ability of the national economy to withstand such shocks and to
respond to them.

Notes
1 The authors are grateful to Joseph Gagnon of the Peterson Institute for International
Economics and Professor Yun Woo Park for their comments.
2 Emerging Asia consists of the People’s Republic of China; Hong Kong, China; India; Indonesia;
the Republic of Korea; Malaysia; the Philippines; Singapore; Taipei,China; and Thailand.
3 The empirical work in this section is based on Mitra and Ng (2013).
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CHAPTER 4

Capital Flow Management
and Macroprudential Policies
in Asia
Olivier Jeanne1

Introduction
The idea that international capital flows should be “managed” in order to
mitigate their volatility has received renewed interest in recent policy debates.
New measures have been introduced for this purpose, and they have often
been justified as a form of macroprudential regulation. The recent crisis has
revived the use of controls as a crisis-prevention tool, when (in late 2009)
controls on inflows were introduced to address a new tide of capital flows
from advanced to emerging market economies. Historically, emerging market
economies have resorted to such capital controls, for example Brazil, Chile,
and Colombia in the 1990s, but controls on inflows subsequently fell out of
fashion.2 However, they are now making a comeback. As shown in Figure 1,
macroprudential and capital control measures have become more and more
restrictive worldwide since 2009.3 For example, Brazil introduced a tax on all
capital inflows except direct investment in October 2009. Prudential capital
controls have also been viewed with more sympathy than in the past by the
official sector (IMF, 2011; Ostry et al., 2010, 2011). In its Seoul Action Plan
following the 2010 G20 summit in Seoul, the G20 nations endorsed the use
of “carefully designed macroprudential measures” for addressing excessive
volatility in capital flows to emerging market economies.
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Figure 1 World Aggregate Measures Relating to the Financial
Sector, 2006–2012
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Source: International Monetary Fund’s (IMF’s) Annual Report on Exchange Arrangements and Exchange
Restrictions.

Asian emerging market economies have been experimenting with macroprudential measures to reduce the vulnerability of their economies to sudden
reversals in capital flows, though not to the same extent as countries such as
Brazil. In November 2009, Taipei,China introduced a ban on capital inflows
in time deposits. Similarly, in June and July 2010, the Republic of Korea and
Indonesia introduced new curbs on capital inflows. The measures introduced
by the Republic of Korea’s central bank had three major components: (i)
restrictions on currency derivative trades; (ii) enhanced restrictions on
the use of bank loans denominated in foreign currency; and (iii) further
tightening of the existing regulations on the foreign-currency liquidity ratio
of domestic banks.4 New ceilings were imposed on domestic banks and
branches of foreign banks dealing with foreign exchange forward contracts
and derivatives. In October 2010, Thailand removed a 15% tax exemption
for foreigners on income from domestic bonds, and in January 2011 the
Republic of Korea re-introduced a 14% withholding tax, coupled with a 20%
capital gains tax, on foreign purchases of treasury and monetary stabilization
bonds that had been lifted in June 2009. In August 2011, the Republic of
Korea introduced a macroprudential stability levy on banks’ non-deposit
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foreign exchange to curb the excessive dependence of banks on non-core
foreign-exchange funding.5
The increasing use of capital controls as a macroprudential tool raises many
questions. What are the desirable features of such controls and how do
those features depend on country-specific circumstances? Why resort to
capital controls rather than domestic macroprudential policies that do not
differentiate between transactions undertaken by residents or nonresidents?
How do prudential capital controls compare with other policies that may
also have a prudential purpose such as accumulation of international
reserves? Should capital controls be used as a policy tool on a routine basis
during normal times, or only in exceptional circumstances? What will be their
impact on international financial integration and development of domestic
financial markets?
The present chapter discusses the above questions from the perspective of
Asian emerging market economies. The chapter is structured as follows. The
second section reviews some conceptual issues relating to macroprudential
policies and capital flow management. The aim is to take a holistic view of
macroprudential policies—the latter being defined as all policies that aim
to mitigate systemic risk—based on recent developments in the theory of
systemic risk, and thus to provide an intellectual framework for discussion
of the more practical policy questions addressed in the remainder of the
chapter. The third section reviews some stylized facts about the capital flow
volatility that five Asian countries (Indonesia, the Republic of Korea, Malaysia,
the Philippines, and Thailand) experienced during the 1990s, with special
emphasis on the recent crisis. The fourth section discusses the experience
of the Republic of Korea in additional detail. The last section concludes the
chapter with a discussion of the type of capital account policies that seem
the most appropriate from a prudential perspective.

Conceptual Issues
Samuel Hanson, Anil Kashyap, and Jeremy Stein (2011) distinguish
microprudential and macroprudential regulation as follows:
A microprudential approach is one in which regulation is partialequilibrium in its conception and is aimed at preventing the costly
failure of individual financial institutions. By contrast, a macroprudential
approach recognizes the importance of general-equilibrium effects,
and seeks to safeguard the financial system as a whole. (p.3)
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A macroprudential approach, in other terms, aims at making agents
internalize their contribution to systemic risk, especially when there is excessive
leveraging and deleveraging during credit booms and busts. Macroprudential
regulation is naturally countercyclical because systemic risk builds up during
credit booms and unwinds during busts. Similarly, the objective of prudential
capital controls is to curb the destabilizing systemic impact of booms and
busts in capital flows. At the conceptual level, the case for prudential capital
controls is the same as for macroprudential regulation in a domestic context.
In policy debates, macroprudential regulation is often taken to be a form
of banking regulation. A countercyclical capital adequacy ratio is the
feature emphasized in banking regulators’ definition of “macroprudential.”
In principle, however, the reach of macroprudential policies could extend
beyond the banking sector, and include countercyclical taxes on capital
inflows of the type that Brazil has been using since 2009. We now review
the case for macroprudential capital controls as it has been developed in the
recent theoretical literature.

The New Theory of Prudential Capital Controls6
The recent theoretical literature on booms and busts in capital flows provides
some guidance concerning prudential capital controls. This literature examines
whether free capital flows to developing and emerging market economies
are desirable from the perspective of improving overall welfare when there
are booms and busts in capital flows (Korinek 2010a and 2010b; Jeanne and
Korinek, 2010). It identifies precisely the externalities involved in booms and
busts and the appropriate policies for mitigating those externalities.
The ebbs and floods of capital flows to developing and emerging market
economies are determined by a number of factors, including the risk appetite
of foreign investors, the returns available in mature markets, and the global
business cycle. These factors interact to create a “capital flow cycle” marked
by booms and busts (Williamson, 2005). This cycle is amplified by several
mechanisms. A boom in capital inflows is associated with a buildup in
external debt, real appreciation of the domestic currency, and a general
rise in the price of domestic assets. These developments mutually reinforce
each other, as the rise in the dollar value of domestic assets increases the
“internationally acceptable collateral” on the basis of which domestic agents
can borrow abroad. Instead of simply cooling down the economy through
a trade channel, the real exchange rate appreciation magnifies the country’s
ability to finance its growth through external credit.
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The problem is that long booms in capital flows are often followed by a
sudden stop, during which exactly the same amplification mechanisms work
in reverse. Sudden capital outflows are associated with depreciation of the
domestic currency and a decline in the price of domestic assets. The bust
may be amplified by a fire sale of domestic assets by overleveraged domestic
borrowers, leading to further downward pressure on the foreign-exchange
value of domestic currency, financial stress, a debt crisis, and bankruptcies.
The real exchange rate depreciation then causes real disruption resulting
from currency mismatches on balance sheets. The vicious circle at work in the
deleveraging circle is illustrated in Figure 2 (borrowed from Korinek 2010b).
The financial amplification mechanisms depicted in Figure 2 illustrate how
the fluctuations in capital flows to developing and emerging market
economies can become virulent and generate boom-bust cycles that are
much more volatile than the typical business fluctuations in advanced
economies.7 A negative demand shock tends to depreciate the foreignexchange value of domestic currency, which in turn has an adverse balancesheet effect on domestic agents that are indebted in foreign currency, and
amplifies the decrease in demand. This amplification mechanism can involve
other shocks, including for example a decrease in foreign investors’ appetite
Figure 2

Deleveraging Externalities in an Open Economy

Exchange
Rate
Shock

Aggregate
Demand

Balance Sheet
Effects
Source: Schiller (2009).
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for domestic assets. It also can involve other channels without currency
mismatches. For example, Joshua Aizenman (2011) presents a model in
which the amplification comes from contagious runs in the banking system.
The feedback mechanisms depicted in Figure 2 explain not only why capital
flows to developing and emerging market economies may be highly volatile,
but also why they may be excessively volatile from a social welfare point of
view, thus justifying corrective public intervention. This comes from a simple
externality: individual rational agents (if they are small) do not internalize their
contribution to aggregate systemic risk when they design their balance sheets
to achieve a certain combination of risk and return. Market participants take
the probability of a systemic crisis and its magnitude as given—as indeed
they should since systemic risk does not depend on the actions of a single
participant. What market participants do not take into account is that their
actions jointly determine the degree of financial fragility in the economy.
From this perspective, systemic fragility is “an uninternalized by-product of
external financing just as air pollution is an uninternalized by-product of
driving” (Korinek 2010a). Large capital inflows “pollute” emerging market
economies with systemic risk. The appropriate policy response therefore
is fundamentally the same as textbook policies for addressing pollution or
global warming. The optimal policy is a Pigouvian tax that will make private
market participants internalize their contributions to systemic risk in order to
restore the efficiency of the decentralized market equilibrium.8
The new theory identifies the main features of an optimal system of prudential
capital controls (although the details of optimal individual policies vary with
the underlying theoretical model):
• Prudential capital controls should apply to capital inflows, as opposed to
outflows, since it is excessive inflows that create vulnerability. Controls
on outflows also can be used to mitigate capital flight and depreciation
of domestic currency during a crisis; however, this is a response to the
crisis, not a prudential measure.
• Prudential controls, whether they are price-based or not, should be
differentiated according to the contribution to systemic risk of each type
of capital flow. The effective tax rate should be higher on debt flows than
on equity flows, higher on short-term or foreign-currency debt than on
long-term or domestic-currency debt, and zero or close to zero on foreign
direct investment, which has few if any adverse systemic consequences.
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• Prudential controls also should be tuned to the variations in systemic
vulnerability over time. The optimal Pigouvian tax is countercyclical:
its effective rate should increase during capital flow booms and be
reduced to zero during busts or when capital flows are too small to
generate systemic risk.
Calibrated versions of various models tell us something about the size of the
optimal Pigouvian tax. Anton Korinek (2010b) calibrates a stylized model in
which sudden stops in capital flows give rise to the vicious deleveraging circle
depicted in Figure 2. He calibrates the model by referencing the experience
of Indonesia before and during the Asian crisis, and determines the optimal
rate of taxation on various types of debt flows. The second column in Table 1
reports the optimal Pigouvian tax on various types of debt (all with a maturity
of one year) when one knows for certain that a sudden stop is going to occur
during the following year. The third column reports the optimal tax rate if a
sudden stop is expected to occur with a probability of 5%. Korinek’s results
illustrate that the tax rate should be higher on systemically more dangerous
forms of debt. For example, the tax should be higher on dollar-denominated
debt than on debt denominated in domestic currency. Similarly, it should be
higher on short-term debt than on long-term debt.
Table 1 Externalities Imposed by Various Financial Instruments in
Indonesia, 1998 (%)
Asset Category

Externality

Optimal tax

Dollar-denominated debt

30.7%

1.54%

GDP-indexed dollar debt

26.8%

1.34%

CPI-indexed rupiah debt

14.1%

0.71%

8.9%

0.44%

Rupiah debt
Source: Korinek (2010b).

Javier Bianchi (2011) quantifies the optimal tax in a dynamic model of a small
open economy calibrated to Argentina. He assumes that all capital inflows
take the form of debt with a maturity of one year and are denominated
in foreign currency; he therefore estimates the optimal tax on foreigncurrency debt, assuming that it is the only form of finance available to the
country. Unlike Korinek (2010b), Bianchi does not make the optimal tax rate
dependent on the type of capital inflow, but his model is more dynamic and
yields results on how the optimal tax should vary over time. Bianchi finds
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that the relationship between the capital flow cycle and the optimal tax is
highly nonlinear. The optimal tax rate varies between 0% and 22%, and the
average tax rate, taken over a large number capital flow booms and busts,
is close to 4.5%.
These results should be viewed with caution because the underlying assumptions
of these models are simplistic in several ways. In particular, all households in the
economy are assumed to be identical—that is, there is no inequality—following
the so-called representative agent assumption (which is often criticized as an
unrealistic feature of modern macroeconomic models). To the extent that realworld financial crises are associated with an increase in inequality and that
inequality is deemed undesirable, the models likely underestimate the optimal
tax rate. On the other hand, these models do not take into account the efforts
that market participants will make to circumvent and evade the tax.
Prudential controls on capital inflows are not new, having been used in
one form or another by several countries in the 1990s, most notably Chile.
However, they continue to elicit a number of questions. In particular:
• Should not other policy tools, in particular domestic macroprudential
regulation or reserve accumulation, be used instead of capital controls?
(The difference between capital controls and domestic macroprudential
regulation is that the latter does not discriminate on the basis of the
residency of the agents involved in a financial transaction.)
• Do not controls have costly unintended consequences for the countries
that impose them, in that they reduce the gains from international
financial integration and impede domestic financial development?
We consider each of these questions in turn below.

Comparison with Other Prudential Policy Tools
Several policy instruments are cited in recent policy debates as being preferable
alternatives to capital controls. These include domestic macroprudential
regulation, reserve accumulation, and monetary (or fiscal) policy.
Why use capital controls instead of domestic macroprudential regulation?
After all, according to the new theory, financial instruments should be taxed
according to their contribution to systemic risk, not according to whether
those instruments are held by residents or nonresidents. Similarly, if surges
in capital inflows induce currency appreciation that excessively weakens the
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export sector, the most natural instrument for addressing this problem is to
subsidize the export sector rather than to tax capital inflows. What is the case
for using capital controls as opposed to such instruments? There are several
possible answers to that question.
First, the contribution of a given instrument to systemic risk may indeed
depend on the residency of the holder if foreign investors have a tendency to
behave differently in a crisis; for example, if they have a stronger propensity
than residents to take their money out of the country. What matters for
systemic risk is not the overall maturity of debt per se, but how much shortterm debt is liquidated instead of being rolled over during a crisis. To the
extent that foreign investors contribute more to the risk of a debt rollover
crisis, they should be taxed more than residents for holding the same shortterm claims.
The empirical evidence supporting this argument is mixed. For example,
Woochan Kim and Shang-Jin Wei (2002) find that foreign investors did not
engage in more herding behavior than their onshore counterparts in the
Republic of Korea during the 1997–1998 Asian financial crisis. Alexander D.
Rothenberg and Francis Warnock (2006) find that almost half the sudden
stops in net capital flows are actually episodes of “sudden flight” by local
investors. However, this also means that about half are caused primarily
by foreign investors, and prudential capital controls remain an appropriate
instrument for dealing with this type of event. There is need for further work
on whether domestic and foreign investors tend to behave differently in a
crisis. This chapter presents new evidence bearing on that question.
A second answer to the question of why capital controls should be used
instead of other policy tools is that capital controls may fill some gaps in
domestic macroprudential regulation (Ostry et al. 2011). Both the official
sector and international bodies such as the Basel Committee on Banking
Supervision and the Financial Stability Board have adopted rather restrictive
views of macroprudential regulation, effectively limiting such measures to
the inclusion of countercyclical elements in regulations governing the capital
adequacy of banks. However, the logic behind macroprudential regulation
should apply to all financial flows in the economy, rather than only to those
intermediated by banks. That would include mortgages in the household
sector and the choice between debt and equity finance in the corporate
sector. In particular, corporations often borrow abroad on their own account
without going through domestic banks. This means that the macroeconomic
impact of capital controls may be more broad-based and far-reaching than
that of banking regulation. From this point of view, prudential capital controls
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should be viewed as one of the many tools for macroprudential regulation
in open economies.
There is another reason to view capital controls as part of the overall continuum
of domestic macroprudential tools: diversification may enhance compliance
and effectiveness. As noted, capital controls give rise to circumvention
efforts, but so do domestic financial regulations in general. Therefore,
regulatory intervention should not be excessively intense at any point in the
financial system. A relatively wide array of instruments should be used, all in
moderation, to lean against excessive risk-taking in both the financial and
real sectors. Capital controls can be simply one of the instruments that can
be used at the margin, alongside other macroprudential tools.
Another popular alternative to prudential capital controls is accumulation
of international reserves. The central bank can accumulate reserves during a
boom in order to mitigate both appreciation of the domestic currency during
the boom and its depreciation during the bust. However, it is unclear how
the accumulation of reserves can have a large impact if it is sterilized and
there is free capital mobility. The exchange rate will be affected, according to
the textbook model, through a portfolio effect, as the monetary authorities
increase the supply of domestic-currency assets to private investors by the
amount of the sterilized interventions. However, given the amounts involved,
this is unlikely to have a large impact in financially integrated economies.9
The domestic authorities can also serve another objective by accumulating
reserves: enhancing financial stability by enabling them to lend in last resort
in foreign currency. In a capital flow reversal, the reserves can be lent (at the
pre-crisis exchange rate) to domestic borrowers who cannot roll over their shortterm foreign-currency debt. However, providing such a financial safety net might
end up encouraging domestic borrowers to borrow more in foreign currency—
and at shorter maturities—during the boom, in order to obtain preferential
access to liquidity during the bust. Thus, prudential accumulation of reserves
would end up encouraging “bad” capital inflows in good times—an effect
exactly opposite the primary aim of prudential controls. Another problem with
sterilized interventions is that they may entail a non-negligible quasi-fiscal cost,
whereas a tax on inflows raises fiscal revenues. In sum, sterilized changes in
reserves are unlikely to be a good substitute for prudential controls on inflows.
Unsterilized changes in reserves—or equivalently, changes in the monetary
policy interest rate—are a different matter. The dilemmas involved in
appropriately setting the interest rate during a surge in capital inflows are
well known. On the one hand, restraining growth in domestic demand and
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domestic credit requires an increase in the interest rate, which also appreciates
the domestic currency. On the other hand, resisting the appreciation of
domestic currency requires a lower interest rate, which amplifies the boom
in demand and domestic credit. Thus it is impossible, using monetary policy,
to simultaneously address excessive appreciation of domestic currency and
excessive growth in domestic credit—which are the twin problems associated
with a surge in capital inflows.
The relationship between monetary policy and prudential capital controls
should also probably be viewed in terms of complementarity rather than
substitutability. One benefit of using capital controls on inflows is that they
relax the external constraint on monetary policy, and thus extend the domestic
monetary authority’s room to maneuver. With controls on capital inflows, an
increase in the monetary policy interest rate has less impact, other things equal,
on capital inflows or the exchange rate. The central bank can implement a
countercyclical interest rate policy with fewer side effects in terms of exchange
rate and capital flows, and thus monetary policy can be used more effectively
to “lean against the wind” during booms in capital inflows.
For all these reasons, prudential capital controls seem to have a legitimate
place in the panoply of policies available for addressing booms and busts in
capital flows. Capital controls are no panacea, but neither are the other policy
instruments that are used for similar purposes. Overall, the various prudential
policy tools should be viewed more as complements than as substitutes.
Capital controls may increase the effectiveness of reserve accumulation or
monetary policy in dealing with surges in capital inflows.

The Domestic Costs of Capital Account Restrictions
A few recent microeconomic studies look at the impact of lifting or imposing
capital controls on the domestic financial and productive sectors at the firm
level. The literature on stock market liberalization finds that the firms that
become eligible for foreign ownership experience a significant decline in their
average cost of capital (see, for example, Chari and Henry 2004). Conversely,
Kristin Forbes (2007a) argues, also based on microeconomic evidence,
that capital controls tend to reduce the supply of capital, raise the cost of
financing, and increase financial constraints for domestic firms. Other studies
that find that capital controls are costly for domestic firms include Francisco
Gallego and Leonardo Hernández (2003) and Kristin Forbes (2007b).
From the point of view of the new theory of capital controls, however, what
these findings suggest is that the controls produce precisely their intended
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effects. The main purpose of prudential capital controls is to restrain
borrowing by domestic firms during a boom, because the debt buildup is
considered socially excessive. The fact that capital controls affect small and
large firms differentially may simply reflect the latter’s greater ability to
circumvent the controls.
It is also important to note that the literature on capital account liberalization
and growth has not generally found a robust impact of the former on the
latter.10 Even more importantly, the types of capital inflow that are the most
likely to have a positive impact on growth according to the empirical literature
are also those that make the smallest contribution to systemic risk. This is the
case, first, of foreign direct investment (Moran et al., 2005) and second, of
portfolio equity flows (Bekaert et al., 2005; Henry, 2000). By contrast, debt
inflows, which are potentially the most destabilizing, have been found to not
increase growth.
Finally, there are other objections to capital controls. One theme that runs
through much of the literature on capital controls is that controls are
ineffective because they are routinely circumvented—a circumvention that
is made easier by financial development. A related objection is that by
providing an opportunity for government officials to collect rents, capital
controls breed corruption and undermine public institutions.
Both objections have merits, but they do not tilt the balance of costs and
benefits against controls in a definitive way. Surely there is some evasion,
as with any form of taxation or control meant to discourage a potentially
profitable private activity. The relevant question, however, is not whether
controls are evaded, but whether the extent of evasion is such as to make the
controls ineffective or too costly. As for the risk of corruption, the relevant
question is instead how the risk of corruption can be minimized through
appropriate governance.
There is not a lot of empirical evidence that assesses the performance of
prudential capital controls when used on a sustained, consistent basis
throughout the capital flow cycle. The most significant case, and the one
that has been studied most thoroughly, is the experience of Chile with
unremunerated reserve requirements during the 1990s. The literature on
these capital controls presents a wide array of opinions and conclusions
summarized in Ostry et al. (2010) and Jeanne, Subramanian, and Williamson
(2012). Williamson (2000) argues that the skepticism toward Chile’s capital
controls generally has been overdone. On balance, the controls appear to

4_Cap_Flow_Mgt_&_Macroprud_Policy_2nd.indd 102

12/12/13 4:50 PM

Chapter 4: Capital Flow Management and Macroprudential Policies in Asia 103

have had some success, certainly in tilting the composition of inflows toward
less vulnerable liability structures, and perhaps in influencing the total
volume of inflows. The lessons from Chile’s experience are consistent with
those from a broader sample of countries. Nicolas Magud, Carmen Reinhart,
and Kenneth Rogoff (2011) review a large number of country experiences
and empirical studies and conclude that capital controls on inflows seem to
make monetary policy more independent, alter the composition of capital
flows, and reduce real exchange rate pressures (although the evidence here
is more controversial).11
On balance, there is evidence suggesting that controls on inflows may
achieve some prudential benefits, in part by shifting the composition of
capital inflows toward less risky types of liabilities. Admittedly, the evidence is
not overwhelming one way or the other, in part because prudential controls
on inflows have not been used by a sufficiently large number of countries
for a long enough time period or consistently enough to firmly establish or
dispel their usefulness.

Capital Flow Volatility in Five Asian Economies
This section presents stylized facts regarding the behavior of capital flows
since the early 1990s in five Asian countries: Indonesia, the Republic of
Korea, Malaysia, the Philippines, and Thailand. The objective is to obtain a
better understanding of which types of capital flows have tended to be more
volatile, especially during “extreme capital flow episodes”. There should be no
presumption that our findings should be uniform across these five countries.
Although all five countries have been labeled as “emerging markets”,12 this
is obviously a heterogeneous group of countries in terms of economic and
financial development, with the two least advanced countries in the group—
Indonesia and the Philippines—having a per capita GDP that amounts to
about 15 percent of that of the Republic of Korea.13
However, these five Asian countries are more comparable with regard to
the level of international financial integration they have achieved. Broadly
speaking, there are two ways of measuring a country’s degree of international
financial integration: de jure integration (the absence of policy measures
that restrict the movement of capital flows) and de facto integration (the
observed level of cross-border trade in assets). I now consider each type of
measure in turn.
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Figure 3 depicts Schindler’s (2009) measure of capital account restrictions for
the five study countries and (as a benchmark for purposes of comparison) the
US between 1995 and 2005. Schindler measures capital account restrictions
by coding information found in the International Monetary Fund’s (IMF)
Annual Report on Exchange Rate Arrangements and Restrictions, which
examines various types of capital flows (equity, bonds, money market,
collective investment, financial credit, direct investment) and distinguishes
between inflows and outflows. The overall degree of restriction is then scaled
between 0 (no restriction) and 1 (the maximum level). According to Schindler’s
measure, all five countries except the Republic of Korea maintained a roughly
constant level of capital account restrictions throughout the study period.
Malaysia, the Philippines and Thailand maintained a relatively high level of
capital account restrictions, whereas the level in Indonesia was lower. The
Republic of Korea is the only country in which capital account restrictions
have been significantly relaxed, going from a level of restrictions comparable
to Malaysia in 1995 to a level comparable to that of the US in 2005.
De facto international financial integration is typically measured by comparing
the value of external assets and liabilities with that of the country’s GDP.
Figure 4 depicts the size and structure of external liabilities for our five
Asian study countries (I focus on liabilities because this is where the external
vulnerability comes from). The first observation is that there is little correlation
Figure 3 Capital Account Restrictions Index for Various Economies
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Figure 4 External Liabilities as a Percentage of GDP in Five Asian
Countries (average values for the period 2002–2006)
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between the level of capital account restrictions (as measured by Schindler,
2009) and the level of foreign liabilities. Malaysia has the highest level of
de jure capital account restrictions, but also the highest ratio of external
liabilities to GDP. Indonesia and the Republic of Korea have the lowest levels
of capital account restrictions, but the lowest external liability ratios. De
facto and de jure measures of international financial integration can thus
lead to very different conclusions. To some extent, this reflects the fact that
de jure capital account restrictions are difficult to measure in that a particular
component of the capital account is typically classified as restricted if it is
not completely free of restrictions. However, it is difficult to quantify how
constraining a particular restriction actually is in practice.
The composition of liabilities varies widely across the five countries. The
external liabilities of Indonesia and the Philippines are heavily tilted toward
debt. The largest component for Malaysia and Thailand is foreign direct
investment, whereas for the Republic of Korea, portfolio equity liabilities are
nearly as large as debt liabilities. This reflects to some extent the level of
development of the domestic financial sector achieved by the Republic of
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Korea. The two countries that had the lowest shares of portfolio equity in
their external liabilities (Indonesia and the Philippines) also had the smallest
stock market capitalization relative to GDP. However, the country with the
highest stock market capitalization to GDP was not the Republic of Korea,
but Malaysia (141.9% of GDP on average over the period 2002–2006 against
65.3% for the Republic of Korea).
The remainder of this section characterizes and compares capital flow
volatility in the five study countries. I look first at net capital flows, and then
at a more detailed decomposition of gross capital flows. The two approaches
provide different but complementary approaches to identifying “extreme
capital flow episodes”, and understanding the nature of the problem that
prudential capital account regulations are meant to address.
Figure 5 depicts the current account balance together with the change
in foreign exchange reserves (as a percentage of GDP) for the five study
countries between 1990-Q1 and 2011-Q4 (subject to data availability).
We observe several periods with a sharp slowdowns in net capital inflows,
which are commonly referred to in the literature as “sudden stops” (Calvo,
1998).14 These sudden stops are associated with large losses of foreign
exchange reserves, which are not only a symptom of the sudden stop but
also a mitigating factor, since foreign exchange reserves are used to smooth
the impact of capital flow reversals on the domestic economy. Domestic
absorption must fall by a smaller amount in a sudden stop if reserves are
used to repay short-term foreign liabilities (Jeanne and Rancière, 2011).
The overall impression that one gets from Figure 5 is that there has not been
a marked change in the volatility of net capital flows since the 1990s. If
anything, the Asian financial crisis of 1997–1998 seems to have had a larger
impact on the five study economies that did the global financial instability
of 2008. In Indonesia, the Republic of Korea, and Thailand, for example, the
current account reversal was larger (relative to GDP) in 1997–1998 than in
2008. The current account balance of Malaysia has been less volatile than
that of the other study countries throughout the period.
One limitation of the “sudden stop” approach is that it does not say anything
about the source of the change in net capital flows. In particular, a sudden
stop could be due to the fact that foreign investors sell domestic assets, or
to the fact that domestic investors repatriate their foreign assets. Because it
measures net flows, the current account balance cannot distinguish between
sudden stops due to the action of foreign investors and those due to the
action of domestic investors.
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Figure 5 Current Account Balance and Change in Foreign-Exchange
Reserves as a Percentage of GDP in Five Asian Countries,
1990–2011
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In a recent paper, Forbes and Warnock (2011) address this problem by
defining four types of extreme capital flow events that are related to gross
capital flows. Gross capital inflows measure transactions by nonresidents
(the net purchase of domestic assets by foreign investors) and gross capital
outflows measure transactions by residents (the net purchase of foreign
assets by domestic investors). These gross flows can be computed using the
Balance-of-Payments Statistics published by the IMF. Forbes and Warnock
(2011) then define the following four types of extreme capital flow events:
“Surge”: a sharp increase in gross capital inflows;
“Stop”: a sharp decrease in gross capital inflows;
“Flight”: a sharp increase in gross capital outflows;
“Retrenchment”: a sharp decrease in gross capital outflows.
Thus, there is a capital flow “surge” if foreign investors sharply increase their
purchase of domestic assets, and there is a “stop” when foreign investors
sell these assets. A “flight” occurs when domestic investors buy more foreign
assets, and “retrenchment” occurs when they sell these assets. Surges and
stops are driven by foreigners, while flights and retrenchments are driven by
residents. A sudden stop in net capital inflows could occur because of a stop
in foreign inflows, because of a flight by domestic investors, or both. There is
no way of knowing the extent to which a sudden stop is caused by resident
or foreign entities until one looks at the gross flows.
Figure 6 depicts, for each of the five study countries, the behavior of gross
capital inflows and outflows (relative to GDP.15 There are several interesting
differences between the behavior of net flows (Figure 5) and the behavior of
gross flows (Figure 6).16 Indonesia had its largest reversal in gross capital inflows
in 1998, and this involved mainly portfolio flows. In contrast, the Republic of
Korea and Malaysia had the most extreme capital flow events during the crisis
of 2008, and in both cases it involved both a stop in gross capital inflows and a
retrenchment in gross capital outflows. That is, domestic investors were selling
foreign assets at the same time foreign investors were selling domestic assets.17
The impact of a stop and a retrenchment on net capital flows tend to offset
one another. The stop in gross inflows involved mainly short-term bank loans
in the Republic of Korea and portfolio flows in Malaysia.
This leads to the question of which flows were the most volatile. To answer
this question, I look at three different components of gross inflows: foreign
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Figure 6 Gross Capital inflows and Gross Capital Outflows as a
Percentage of GDP
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direct investment, portfolio flows, and bank loans. As shown in Figure 4, the
composition of liabilities and gross inflows differed in the five study countries.
Table 2 reports for each country the standard deviation of total gross
inflows (as a percentage of GDP) as well as the standard deviation of its
various components. While there are some common patterns, significant
heterogeneity is also apparent across the five countries. As expected, the
contribution of foreign direct investment to capital flow volatility is generally
moderate. In all countries except the Republic of Korea, portfolio flows are
the main source of volatility, and in Malaysia they indeed generate a level
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Table 2 Standard Deviation of Gross Capital Inflows as a
Percentage of GDP (%)
Total
Inflows

Foreign
Direct
Investment

Portfolio

Bank
Loans

Indonesia (1993Q3–2011Q3)

1.21

0.43

0.71

0.26

Republic of Korea (1990Q3–2011Q3)

1.45

0.17

0.67

0.88

Malaysia (2002Q1–2009Q4)

3.22

0.49

2.34

0.18

Philippines (1999Q2–2011Q3)

1.45

0.32

0.89

0.55

Thailand (2004Q3–2011Q3)

1.35

0.33

0.56

0.53

Source: Author’s computations using data from IMF’s Balance of Payments Statistics.

of volatility significantly larger than in the other countries. The Republic of
Korea is in a class of its own because of the importance of bank flows in
that country.
The volatilities reported in Table 2 reflect the fluctuations in capital flows
observed during normal times as well as in extreme events. To focus on the
latter, Table 3 reports the largest stops in gross capital inflows in our sample.
A stop is identified as a quarter during which gross inflows are lower than
or close to -2 percent of GDP, i.e., in which foreign investors sell domestic
assets in an amount that exceeds 2 percent of GDP. The two largest events
occurred at the end of 2008 in the Republic of Korea and Malaysia at the
peak of the global financial crisis. In both cases, the stop was accompanied
by a retrenchment, i.e., domestic investors were selling foreign assets at the
same time as foreign investors were selling domestic assets. Reflecting the
results reported in Table 2, the type of capital inflows involved were different
in the two countries: mostly portfolio flows in Malaysia, whereas the stop
was caused mostly by bank flows in the Republic of Korea.
The conclusion of this review of the empirical evidence is that the pattern
of capital flow volatility observed during the 2008 global financial crisis was
different from that observed during previous crises. The reversals in gross
capital flows were larger than in the 1998 Asian financial crisis, but gross
inflows and outflows tended to offset each other, as resident investors were
selling foreign assets at the same time as foreign investors were selling
domestic assets. This suggests that the behavior of domestic investors is
more stabilizing than that of foreign investors during a crisis, and that the
case for relying on prudential capital controls is stronger now than it was
in the 1990s. Another lesson from the evidence presented in this section is
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Table 3

The Largest Stops in Gross Capital Inflows
Gross Capital Inflows
(% of GDP)

Indonesia
1997Q4–1998Q1
Republic of Korea
2008Q4–2009Q1
Malaysia
2005Q4
2008Q3–Q4

-8.2
-11.8

-4.8
-15.2

Major
Components

Concomitant
Outflow Event

Portfolio flows

NA

Short-term bank
loans and other
liabilities

Retrenchment

Portfolio flows and
other liabilities
Portfolio flows and
other liabilities

Flight
Retrenchment

Philippines
2002Q3
2004Q4
2008Q4

-2.4
-2.2
-2.0

Portfolio flows,
other
Loans and liabilities
Portfolio flows and
loans
Portfolio flows and
other liabilities

Retrenchment
None
None

Thailand
2008Q4

-2.9

Other liabilities and
portfolio flows

None

Source: Author’s computations using data from IMF’s Balance of Payments Statistics.

that capital flow volatility differs across countries and depends on how the
country is financially integrated with the rest of the world. The case of the
Republic of Korea, which is more exposed to banking flow volatility than the
other four countries, is especially interesting given the role that that country
has played in the debates about developing global financial safety nets
following crises. We now turn to a more detailed discussion of the Republic
of Korea’s experience.

Capital Flow Volatility in the Republic of Korea
This section takes a closer look at capital flow volatility in the Republic of Korea.
The experience of that country has been especially important in informing
recent debates about reforming the international financial architecture. In
addition, among the five countries included in our sample, the Republic of
Korea is the country for which flows-of-funds data are the most detailed and
readily available.
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Figure 7 reports the net external position (gross external assets minus gross
external liabilities) for the banking sector and the monetary authorities
from the fourth quarter of 1994 to the second quarter of 2012. The net
external position of the monetary authority approximates the magnitude of
a country’s foreign exchange reserves.
We observe different periods with distinctive features. First, until the beginning
of 1997, the net liabilities of the banking sector increased and exceeded the
net position of the monetary authorities. Both variables abruptly contracted
at the time of the 1998 Asian financial crisis. Then, from 1998 to 2005,
the monetary authorities accumulated a large stock of reserves, whereas the
net foreign liabilities of the banking sector remained limited. The banking
sector then began accumulating a large, negative net position during the
fourth quarter of 2005. The central bank’s net position continued to increase
(but less than the banks’ net external liabilities) until the third quarter of
2007. At that point, the central bank started to use its reserves to counteract
depreciation of the won. However, the net external liabilities of the banking
sector continued to increase until the global banking panic triggered by the
failure of Lehman Brothers.
Figure 7 Net External Positions of Republic of Korea Banks and
Monetary Authorities, 1994–2012 ($ millions)
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Source: Bank of Korea.
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What was the domestic counterpart of the buildup in the banks’ foreign
liabilities? Figure 8 shows the flow of bank loans from domestic banks as well
as GDP growth from the first quarter of 2003 to the second quarter of 2012.
We observe that the flow of domestic bank loans increased markedly during
the period in which the banks were increasing their net foreign liabilities.
However, the rate of GDP growth was not especially high during that
period. The average annual growth rate of GDP was 4.7% over the period
2005–2007, which is not especially high for the Republic of Korea, since
the average annual GDP growth rate was 6.6% over the period 1981–2012.
Figure 9 shows that output was not above its potential level (as estimated by
the IMF World Economic Outlook) before the 2009 crisis.
What were the bank inflows financing, then? Chung et al. (2012) claim
that the 2005–2007 boom in bank inflows was associated mainly with
currency hedging by domestic exporters. Domestic exporters (especially in the
shipbuilding industry) were accumulating long-term dollar receivables through
Figure 8 Flows of Domestic Bank Loans and GDP Growth in the
Republic of Korea, 2003–2012
Won (billion)
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Source: Bank of Korea.
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Figure 9 Output Gap in the Republic of Korea during the Period
of the Asian Financial Crisis of 1998 and the Global
Economic Crisis of 2008–2009 (%)
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Source: International Monetary Fund’s World Economic Outlook.

their export orders. As most of their costs were denominated in won, they
hedged their currency risk by selling forward dollars for won to Republic of
Korea banks (including subsidiaries of foreign banks). The banks then covered
their currency exposure by borrowing in dollars and investing the proceeds in
won-denominated assets. In this way the banks would be able to deliver won to
exporters and use dollar export receipts to repay their own dollar-denominated
debt. Meanwhile, the dollars sold by the banks were accumulated as reserves
by the central bank.
Currency hedging is a desirable activity, but as shown by Chung et al. (2012) it
was achieved at the cost of building up a maturity mismatch in the Republic of
Korea’s banking sector. This is because the Republic of Korea banks obtained
dollars by borrowing at short maturities in the international wholesale market.
On the other side of their balance sheets, the assets (the dollar receivables of
domestic exporters) had a longer maturity and were not liquid in international
markets. This maturity or liquidity mismatch made the Republic of Korea
banking sector vulnerable to a classic bank run. Further, the mismatch had an
international aspect to the extent that it involved external assets and liabilities
of the Republic of Korea economy, but it did not stem from the type of
currency mismatches in the private sector that were incriminated in emerging
market economies after the 1998 crisis. It was a liquidity mismatch rather than
a currency mismatch.
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One could argue that there was no liquidity mismatch in the Republic of
Korea economy as a whole, taking into account the foreign exchange reserves
accumulated by the central bank. This view is correct if the central bank can
use the reserves to lend in last resort in dollars to domestic banks in a crisis,
which happened in the Republic of Korea to some extent during the 2008
crisis. The fact that the reserves fell in the fourth quarter of 2008 by about
the same amount as the banking sector’s net external liabilities (Figure 7)
may suggest that the monetary authorities were lending in last resort to the
domestic banking sector by providing domestically the foreign liquidity that
the banks were being cut off from abroad. In contrast with the 1998 crisis,
there does not seem to have been a shortage of reserves for lending in last
resort to the banks in the more recent episode of capital flow volatility. The
stock of reserves always remained larger than the bank net external liabilities
by a substantial margin.
In spite of this large stock of reserves, one lesson that the Republic of Korea
authorities drew from the 2008 crisis was that they had insufficient access
to international liquidity. Confidence in the economy was not restored
until the authorities benefited from a currency swap from the US Federal
Reserve in October 2008. That the swap was perceived to be so important
in weathering the crisis is paradoxical, given that the amount of the swap
($30 billion) was a relatively small fraction of the reserves of the Republic
of Korea authorities, which still stood at more than $200 billion at the time
of the Lehman Brothers failure. After the crisis, as a chair of the G20, the
Republic of Korea advocated reforms of the global financial safety nets that
would institutionalize swaps of the type that were implemented during the
fall of 2008. This begs the question of why the foreign exchange reserves did
not turn out to be as useful as expected.
One reason is that the reserves were not used to finance only foreign-currency
lending-in-last resort to the domestic banking sector. They were also used in
open-market foreign-exchange interventions, especially during the first three
quarters of 2008. As shown by Jeanne and Wyplosz (2003), with an open
capital account there is no clear limit on the amount of reserves that must be
used to resist depreciation, and even interventions on a very large scale may
not be sufficient for this purpose. There was thus a risk that the open-market
interventions would drain the reserves to a level at which they would no longer
cover short-term external debt. Indeed, the evidence presented by Baba and
Kim (2011) suggests that this point was reached at the end of 2008.18
Another factor was that the Republic of Korea authorities thought that there
was a “psychological floor” of $200 billion for the level of reserves under
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which market participants would lose confidence in the country’s economy.
The floor was not broken at the peak of the crisis, in part thanks to the
$30 billion swap arrangement with the US Federal Reserve. In addition, this
swap mattered because it signaled the Fed’s willingness to play the role
of international lender of last resort in dollars for the Republic of Korea
banking sector.
Conceivably, the Republic of Korea authorities could have mitigated
the buildup in the external liquidity mismatch by more aggressive use of
macroprudential regulation before the crisis. This is what the authorities did
after the crisis, when they adopted several macroprudential measures in 2010
and 2011. One may wonder how the crisis would have unfolded had these
measures been adopted earlier. It is probably too early to draw lessons from
this experience, but there is evidence that the post-crisis macroprudential
measures have had some of the effects intended. Bruno and Shin (2012)
find that relative to a comparison group of countries, the sensitivity of capital
flows into the Republic of Korea to global conditions decreased during the
period following introduction of macroprudential policies in 2010. The latest
IMF Article IV report on the Republic of Korea concluded that “the adopted
measures have been reasonably effective in curbing banks’ reliance on shortterm FX funding.” The IMF also found that the measures adopted for curbing
capital flow volatility had a somewhat positive impact, with a significant
decrease in the coefficient of variation of debt inflows—i.e., the ratio of the
standard deviation to average flows—at the time of the introduction of the
withholding tax (IMF, 2012).
The experience of the Republic of Korea also points to interesting discrepancies
between the new theory of capital controls reviewed in the second section
and the policy challenges that emerging market economies face in the real
world. The theoretical literature generally assumes that booms in capital
flows finance an excessive level of expenditure in the recipient country, and
that these flows are problematic because of a currency mismatch in the
balance sheets of domestic agents.19 However, the case of the Republic Korea
tells a different story. Capital inflows were helping the private sector to hedge
currency risk rather than to spend more. The aim of a macroprudential tax
on short-term inflows is thus to induce domestic banks to rely more on longterm sources of external finance and to reduce the liquidity mismatch in their
balance sheet. Whether it can achieve this objective depends on the banks’
access to sources of long-term external finance.
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Conclusions
This chapter has reviewed the recent theoretical literature on prudential
capital controls as well as stylized empirical facts about capital flow volatility
in five emerging market Asian economies. A few tentative lessons are
summarized below.
First, one should not be looking for one-size-fits-all policies. Even in
the relatively small sample of five countries examined in this chapter, the
composition of flows and the nature of the risks induced by these flows vary
widely. Thus, appropriate macroprudential controls (if any) should be tailored
to the special conditions and vulnerabilities of each country.
Second, there is a good case to be made that capital controls should be
part of the macroprudential policy toolkit. This is not obvious a priori, but
the recent crisis suggests that financial transactions between residents and
nonresidents generate more systemic risk than transactions between residents.
This means that the residency of the asset-holder matters in terms of systemic
risk, and that macroprudential policies should in part be differentiated by the
residency of the holder of the instrument, i.e., they should take the form of
capital controls.
Third, banking is special. In the five countries examined, the arguments for
macroprudential capital controls seem to apply with special force to bank
flows to the Republic of Korea. That economy is much more integrated with
the global banking system than the other four economies, an outcome that
generated real economic volatility during the crisis.
Fourth, economic theory has made progress, but still lags real-world policy
challenges. Theorists tend to focus on stylized settings in which capital inflows
finance excessive spending and are made dangerous by currency mismatches
in domestic agents’ balance sheets. However, currency mismatches have
been reduced by the policy efforts that have been made since the 1998 crisis,
and systemic risk is increasingly taking on more subtle forms. In the case of
the Republic of Korea, for example, currency mismatches have been replaced
by liquidity mismatches. One needs to develop a better understanding of the
more subtle channels by which capital flows generate excessive systemic risk
in today’s financial environment.
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I thank Allie Bagnall for her excellent research assistance, Nicolas Véron for his comments
as a discussant, as well as the other participants in the conference “Asian Capital Market
Development and Integration—Challenges and Opportunities” convened in Seoul on 24
October 2012. The paper likewise benefited from discussions with Hyun Song Shin and
Ilhyock Kim.
The controls that were perhaps the most emblematic of the late 1990s were the measures
introduced by Malaysia in September 1998 (Kaplan and Rodrik, 2002; Johnson et al., 2007).
However, the Malaysian controls were used as a crisis management tool to mitigate outflows
rather than as a prudential tool. Chile phased out its own system of controls on capital inflows
(the encaje) at the same time that Malaysia introduced its controls on capital outflows. Of
course, capital account restrictions had been maintained throughout this period in some
countries such as the People’s Republic of China, which tightly controls both inflows and
outflows.
Figure 1 reports measures impacting the financial sector as recorded in the International
Monetary Fund’s (IMF’s) Annual Report on Exchange Arrangements and Exchange
Restrictions. These are regulatory measures that affect the international activity of financial
market participants, although they do not necessarily take the form of capital controls in the
strict sense of the term. Prudential measures are classified as capital controls only if they treat
residents and nonresidents differently.
The measures introduced by Indonesia were more modest: essentially a one-month minimum
holding period on Sertifikat Bank Indonesia (SBIs), a local-currency debt instrument issued by
the central bank. The minimum holding period was extended to six months in May 2011.
A list of the macroprudential measures introduced by Indonesia, the Republic of Korea,
Malaysia, the Philippines, and Thailand in 2010 and 2011 as reported in the IMF’s Annual
Report Exchange Arrangements and Exchange Restrictions is provided in Appendix 1.
The following discussion draws on chapter 2 of Jeanne, Subramanian, and Williamson (2012).
However, the global financial crisis demonstrated that advanced economies also can be
subject to extreme fluctuations.
The appropriate intervention does not necessarily have to be implemented through a tax; it
could involve quantitative restrictions or trading “permits” for issuing certain kinds of liabilities.
Regardless of the form, such interventions can always be considered, in reduced form, as an
effective tax on capital inflows.
It is much easier to understand how reserve accumulation can have a substantial impact in
countries with restricted capital accounts (Jeanne, 2012). Gagnon (2012) argues that reserve
accumulation has an impact, even if the capital account is relatively open.
This literature is too large to be reviewed in detail here. See Cline (2010), Eichengreen et
al. (2011), Henry (2007), Kose et al. (2009), Obstfeld (2009), or Rodrik and Subramanian
(2009). Cline’s and Henry’s reviews of the literature are more optimistic about the gains from
international financial integration than the statement made in the text.
See also Jonathan D. Ostry, Atish Ghosh, Karl Habermeier, Marcos Chamon, Mahvash Qureshi,
and Dennis Reinhardt (2010). About four-fifths of the studies reviewed by these authors find
that capital controls altered the composition of inflows, in particular by reducing the share of
short-term debt.
For example, the Morgan Stanley Capital International (MSCI) emerging markets index includes
all five countries plus (in Asia) the People’s Republic of China, India, and Taipei,China.
In 2010, GDP per capita in Indonesia and the Philippines were 14.5% and 13.1% of per capita
GDP in the Republic of Korea when measured on a purchasing-power-parity-adjusted basis.
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14 The definition of a sudden stop has been refined to include a concomitant output contraction
(Calvo, Izquierdo, and Mejia, 2004) or a sharp rise in interest rates (Calvo, Izquierdo, and
Mejia, 2008).
15 The episodes identified by Forbes and Warnock (2011) for the five Asian countries are reported
in the Appendix.
16 The difference comes in part from the fact that the figures show different data. The source
of the data for Figure 5 is the current account, whereas for Figure 6 it is the capital account.
The net capital flows reported in Figure 5 are not equal to the difference between the gross
inflows and gross outflows reported in Figure 6 because of errors and omissions.
17 This is a general feature of the recent crisis, as shown by Milesi-Ferretti and Tille (2011).
18 Baba and Kim (2011) look at short-term external debt in all sectors of the economy based on
residual maturity, and find that it exceeded the level of reserves at the end of 2008.
19 This is the point of view taken for example by Bianchi (2011).
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APPENDIX 1
Changes in Controls on Capital Transactions and
Provisions Specific to the Financial Sector*
Indonesia
July 1, 2010. The on-balance-sheet net open position (NOP) limit of 20%
of capital was abolished; however, the overall—on- and off-balance-sheet
combined—NOP was maintained at 20% of capital.
July 7, 2010. Bank Indonesia (BI) imposed a one-month minimum holding
period for all investors (both domestic and foreign) for purchases of Sertifikat
Bank Indonesia in both the primary and secondary markets. The minimum
holding period was subsequently lengthened from one month to six months
(May 13, 2011).
November 1, 2010. BI raised the primary (statutory) reserve requirement for
rupiah deposits, consisting of current account holdings at BI, from 5% to
8%, while keeping unchanged the 2.5% requirement for secondary reserves
in the form of BI certificates and/or government bonds and/or a current
account held at BI.
March 1, 2011. A statutory reserve requirement based on the loan-to-deposit
ratio (LDR) was established.
The reserve requirement on deposit accounts denominated in foreign
exchange was raised to 5% from 1%. It was later raised to 8% (June 1, 2011).

The Republic of Korea
January 1, 2010. A limit was set on derivatives trading, including forward
transactions for corporate clients at 125% of real transactions (imports and
exports) being hedged. The ceiling was later reduced to 100% (August 1,
2010).
*

This list was compiled from the IMF’s Annual Reports on Exchange Arrangements and
Exchange Restrictions.
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The minimum required ratio of mid- to long-term financing to mid- to longterm lending in foreign loan portfolios was increased to 90% from 80%. The
minimum required ratio was later increased to 100% (July 1, 2010).
July 1, 2010. A minimum limit of 2% was set for banks’ and financial
institutions safe foreign exchange asset holdings in relation to their total
foreign exchange assets, where safe foreign exchange assets comprise (1)
government bonds rated higher than A, (2) deposits in the central banks of
countries rated higher than A, and (3) corporate bonds rated higher than A.
October 9, 2010. The maximum limits on banks’ foreign exchange derivative
contracts were set at 50% (domestic banks) and 250% (foreign bank branches)
of bank capital in the previous month. The limits were later reduced to 40%
and 200% of bank capital respectively (June 1, 2011).
July 25, 2011. Investment by foreign exchange agencies in domestic foreigncurrency bonds issued for won financing were restricted, and these agencies
were required to sell bonds issued for the purpose of converting the proceeds
into won.

Malaysia
January 7, 2010. Resident participants in commodity murabahah (which
include financial institutions, companies, individuals, commodity brokers,
commodity suppliers, commodity buyers, and commodity trading service
providers) through resident commodity trading service providers are allowed
to make payments in foreign currency to other resident participants. Residents
and nonresidents who participate in commodity murabahah through
resident commodity trading service providers are allowed to make payments
in ringgit onshore, where such transactions may take place between resident
and nonresident participants as well as between nonresident participants.
April 2, 2010. Residents may pay nonresidents for derivatives transactions
(other than currency derivatives contracts) on specified exchanges (under the
Capital Markets and Services Act) via a resident futures broker as follows:
(a) for hedging purposes—no limit; and (b) for any other purpose, subject
to prevailing limits on investment in foreign currency assets, up to RM 10
million per calendar year (companies), and RM 1 million per calendar year
(individuals) on residents with domestic ringgit borrowing.
August 18, 2010. Residents may make payments to, or receive payments
from, nonresidents in ringgit, in addition to payments in foreign currency,
as settlement for goods and services, provided payments by the resident
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are made to the nonresident’s external account with a licensed financial
institution, and receipts from the nonresident are from an external account
or an appointed overseas branch of a licensed onshore bank. Nonresidents
may pay residents in ringgit for imports of goods and services.
Bank Negara Malaysia abolished the cap on hedging by residents (with
licensed onshore banks and licensed International Islamic Banks) for
anticipated current account transactions, which previously limited the
amount that could be hedged to the cumulative amount received or paid in
the preceding 12 months.
Resident companies may borrow any amount in foreign currency from
nonresident nonbank-related companies, including the ultimate holding,
parent/head office, subsidiary/branch, associate, or sister (common
shareholder) company (previously, this applied only to nonresident nonbank
parent/head office companies).
November 11, 2010. Residents and nonresidents may import ringgit notes
not exceeding an aggregate amount equivalent to $10,000. Residents
may export ringgit notes, foreign currency notes, and traveler’s checks
not exceeding an aggregate amount equivalent to $10,000. Nonresidents
may export ringgit notes not exceeding the equivalent of $10,000.
(Previously, export of ringgit notes by residents and nonresidents was
limited to RM 1,000.)
March 4, 2011. Nonresidents may make payments in ringgit to residents and
nonresidents who are immediate family members for any purpose.
June 1, 2011. The RM 5 million limit imposed on foreign currency trade
financing obtained by residents from nonresidents is no longer applicable.
Residents may obtain foreign-currency credit facilities, including tradefinancing facilities, from nonresidents up to a prevailing aggregate limit
equivalent to RM 100 million for companies on a corporate group basis, and
RM 10 million for individuals.
Resident companies may lend in foreign currency to their resident associates
and sister companies. Resident companies may borrow in ringgit from
nonresident nonbank-nonrelated companies for activities in the real estate
sector in Malaysia.
Resident companies that meet the prudential requirements stipulated by Bank
Negara Malaysia may undertake any amount of direct investment abroad.
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The Philippines
November 24, 2010. Residents were permitted to purchase foreign
exchange from authorized agent banks (AABs) and/or AAB-foreign exchange
corporations for investment in bonds/notes of the Philippines or other
Philippine resident entities requiring settlement in foreign currency.
AABs and/or AAB-foreign exchange corporations were permitted to sell
foreign exchange for advance payment for imports, whether full or partial,
up to $1 million (previously, $100,000) or its equivalent without Bangko
Sentral Pilipinas approval.
AABs and/or AAB-foreign exchange corporations may sell foreign exchange
to nonresident tourists or balikbayans (Filipinos resident abroad) in the
amount shown to have been sold by them for pesos to said entities. Departing
nonresident tourists or balikbayans may reconvert at airports or other ports
of exit unspent pesos up to $5,000 (previously, $200) or its equivalent in
foreign currency calculated at prevailing exchange rates, without proof of
previous sale of foreign exchange for pesos.
Purchases of foreign exchange from AABs and/or AAB-foreign exchange
corporations for nontrade current account transactions (excluding payments
related to foreign loans and investments) are permitted up to $60,000
(previously, $30,000) or its equivalent in other foreign currency on submission
of an application form without supporting documents. Purchases by residents
for nontrade transactions exceeding $60,000 (previously, $30,000) require
submission of an application form and presentation of prescribed supporting
documents.
AABs and/or AAB-foreign exchange corporations may sell foreign exchange
for prepayments (i.e., payments before original due dates) of medium- to
long-term (MLT) private-sector loans (including bonds and notes) that are not
publicly guaranteed and are covered by a Bangko Sentral Pilipinas registration
document without Bangko Sentral Pilipinas approval, provided, among other
things, the foreign exchange purchases do not exceed $50 million a day, and
a notice of intended prepayment was submitted to Bangko Sentral Pilipinas at
least one month before the target payment date. Previously, prepayment of
MLT private-sector loans required Bangko Sentral Pilipinas approval.
Foreign exchange acquired or received by residents as dividends/earnings or
investment proceeds from outward investments by Philippine residents and
investments in bonds/notes by residents offshore funded by foreign exchange
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purchased from AABs and/or AAB-foreign exchange corporations must
be inwardly remitted and sold for pesos through AABs within 30 banking
days (previously, 7 banking days) of receipt. The proceeds, if intended
for reinvestment in instruments eligible as outward investment, need not
be inwardly remitted and sold for pesos through AABs, provided they are
reinvested within 30 banking days (previously, 2 banking days) of receipt.
Registering banks for foreign investments may sell for outward remittance the
equivalent foreign exchange of excess pesos funded with inward remittance
of foreign exchange, but not exceeding the amount brought in, minus the
amount actually used for Bangko Sentral Pilipinas-registered investments,
provided among other things the excess pesos were not used to fund any
investment (this previously required Bangko Sentral Pilipinas approval).
Residents are allowed to purchase foreign exchange from AABs and/ or
AAB-foreign exchange corporations for investments abroad up to $60 million
(previously, $30 million) or its equivalent per investor per year, or per fund per
year for qualified investors.
Purchases to fund outward investments exceeding the limit require Bangko
Sentral Pilipinas approval. Residents may also purchase foreign exchange
from AABs and/or
AAB-foreign exchange corporations without Bangko Sentral Pilipinas approval
for investments in bonds/notes of the Philippines or other Philippine resident
entities requiring settlement in foreign currency, provided such purchases
when aggregated with the aforementioned outward investments do not
exceed $60 million per investor per year.
August 19, 2010. Banks with subsidiaries abroad are allowed to reinvest
dividend proceeds and deposits/placements thereof in accounts of the
investor bank with foreign correspondent banks abroad.
January 27, 2011. Regular banking units of thrift banks are allowed to invest
in readily marketable foreign-currency-denominated debt securities, subject to
applicable rules and regulations, particularly those relating to risk management.

Thailand
February 1, 2010. Exporters and importers are permitted to freely unwind
forward transactions for hedging foreign exchange exposure of underlying
trade and services.
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October 12, 2010. Thai juridical persons with proceeds of exports and
services in foreign currency are allowed to transfer the funds from their
foreign currency deposit accounts to counterparties in Thailand for payment
of goods and services.
The ceiling on foreign currency deposits with local banks in “no obligation”
accounts was raised to $500,000 from $300,000 for companies and
$100,000 for individuals.
Exporters who export goods valued at less than $50,000 or its equivalent
(previously, $20,000) are allowed to retain their export proceeds abroad.
Thai juridical persons may (1) invest abroad in the form of direct investment
or lend to affiliated companies abroad without limit, and (2) lend to
nonaffiliated companies up to $50 million or its equivalent per year.
Corporations and individuals may purchase real estate abroad valued at up to
$10 million (previously $5 million) per year.
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APPENDIX 2
Table A1

Extreme Capital Flow Episodes
Surges

Stops

Flight

Retrenchment

Indonesia

1990Q3–1991Q2
1995Q2–1996Q3
2005Q4–2006Q1

1993Q2–1993Q3
1997Q4–1998Q3
2006Q4–2007Q1
2009Q1–2009Q3

1993Q3–1994Q3
2002Q3–2003Q2
2004Q1–2005Q1
2005Q3–2006Q2

1997Q2–1998Q3
2003Q3–2003Q4
2006Q3–2007Q1

Republic of
Korea

1994Q3–1995Q4
2003Q3–2005Q1
2006Q2–2007Q4

1997Q2–1998Q3
2008Q1–2009Q2
1998Q4–1999Q2
2005Q3–2005Q4
2008Q3–2009Q3

1994Q2–1995Q4
2001Q4–2003Q3
2006Q1–2007Q4
2006Q3–2007Q4

1997Q3–1999Q1
2005Q1–2005Q3
2008Q3–2009Q3
1998Q4–1999Q2
2005Q3–2006Q1
2008Q3–2009Q2

2005Q4–2006Q3
2008Q3–2009Q2

2006Q2–2007Q4

2008Q3–2009Q2

Malaysia
Philippines

1984Q4–1985Q2
1994Q2–1994Q3
1996Q1–1997Q1
2005Q2–2005Q4
2007Q1–2007Q3

1983Q2–1984Q2
1992Q1–1992Q2
1997Q3–1998Q4
2008Q1–2009Q1

1991Q4–1994Q2
1999Q1–1999Q2
2007Q1–2007Q2

1997Q3–1998Q2
2008Q1–2008Q4

Thailand

1987Q4–1990Q3
1995Q2–1996Q1
2004Q3–2006Q1

1982Q1–1982Q2
1992Q1–1992Q4
1996Q3–1998Q2
2007Q1–2007Q4
2008Q3–2009Q3

1983Q2–1983Q3
1985Q2–1986Q1
1989Q3–1990Q2
1993Q2–1994Q2
2005Q1–2006Q1

1984Q2–1984Q4
1986Q4–1988Q4
1991Q2–1991Q4
1994Q4–1995Q1
1996Q3–1997Q2
2008Q1–2009Q3

Source: Forbes and Warnock (2011).
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CHAPTER 5

Financial Globalization
and Long-Run Growth:
Is Asia Different?
Olivier Jeanne, Marcus Noland, Arvind Subramanian,
and John Williamson1

Introduction
A little over a decade ago, just before the Asian financial crisis of 1997–
1998, there was a view expressed by some leading macroeconomists that
it was time for developing economies to liberalize their capital accounts.
In a famous speech during the International Monetary Fund’s (IMF’s) 1997
Annual Meeting, Stanley Fischer, the IMF’s First Deputy Managing Director,
stated the case for financial globalization. In this speech, he advocated
an amendment to the IMF’s Articles of Agreement, the purpose of which
“would be to enable the Fund to promote the orderly liberalization of
capital movements.” Yes, there were risks associated with opening-up to
capital flows, but Fischer was convinced that these were more than offset
by the potential benefits. Rudiger Dornbusch, having written eloquently and
convincingly on the usefulness of financial transactions taxes just a short
while earlier (Dornbusch 1996), now characterized capital controls as “an
idea whose time is past.” He wrote, “The correct answer to the question of
capital mobility is that it ought to be unrestricted” (Dornbusch 1998, 20).
In what has now become a classic paper, Jagdish Bhagwati (1998) used the
Asian financial crisis to make the case why trade in capital should be treated
differently from trade in goods. Reflecting this, the IMF’s approach to capital
flows in the aftermath of the Asian crisis took a more nuanced turn: a liberal
capital account was not unambiguously good at all times and in all places.
Instead, countries should decide this for themselves, taking account of context
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and circumstance. But the tenor of the IMF’s views remained in favor of
capital account liberalization. The IMF never argued that countries should be
cautious of foreign capital. Instead, the line was that foreign capital remained
fundamentally beneficial, and that reaping the benefits of financial globalization
required a series of complementary reforms such as macroeconomic stability
and a sound and well-regulated financial system. Effective capital account
liberalization was thus a question of proper sequencing.
Then in 2008 came the global financial crisis, which particularly affected, at
least in the short run, a number of countries in eastern Europe that were large
net importers of foreign capital. In 2009, the IMF again reassessed the issue,
and for the first time shed its long-standing ideological stance that favored
foreign capital: “For both macroeconomic and prudential reasons, therefore,
there may be circumstances in which capital controls are a legitimate
component of the policy response to surges in capital inflows.” (Ostry et al.
2010, p. 15).This principle was elaborated further: “A key conclusion is that,
if the economy is operating near potential, if the level of reserves is adequate,
if the exchange rate is not undervalued, and if the flows are likely to be
transitory, then use of capital controls—in addition to both prudential and
macroeconomic policy—is justified as part of the policy toolkit to manage
inflows. Such controls, moreover, can retain potency even if investors devise
strategies to bypass them, provided such strategies are more costly than the
expected return from the transaction: the cost of circumvention strategies
acts as `sand in the wheels’.” (Ostry et al., 2010, p. 5).
Most recently, the IMF (2012) has gone one step further in embracing as
an institutional view, that management of capital flows (a euphemism for
restrictions on capital flows) are a legitimate part of the toolkit for managing
capital inflows in certain circumstances.
In this chapter we examine the implications of financial globalization for Asia.
After a brief review of Asian economies’ experiences with capital controls,
we conduct a meta-regression analysis of the relationship between financial
globalization and economic growth, specifically examining the experiences of
Asian economies. We find that the evidence for the positive linkage between
financial globalization and growth is even weaker for Asia, East Asia, and
emerging Asia than for the world as a whole. Specifically, the results indicate
that cross-border bank loans, on which several Asian economies have relied,
are a particularly problematic form of capital flow. We conclude with some
thoughts about advisable “rules of the road” for managing capital flows, and
contrast these with existing IMF proposals.
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Asia’s Situation
Figure 1 presents data on capital flows to selected Asian countries since
1970. It clearly shows the diversity of experience—across time, countries,
and types of flows—within Asia. There are countries that to a great extent
have relied on net capital flows for some periods, exceeding 10% of gross
Figure 1 Capital Flows to Selected Asian Countries, 1970–2007
(as a percentage of GDP)
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Figure 1 continued
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domestic (GDP) prior to the Asian financial crisis (Malaysia, Singapore, and
Thailand). There are also countries that have been virtually closed to inflows
(the People’s Republic of China [PRC] and India prior to the 1980s and 1990s,
respectively), countries that are exporting capital (Singapore and Thailand),
countries that have relied to a great extent on foreign direct investment (PRC),
and countries that have relied on portfolio and debt flows (the Republic of
Korea and Japan).
In part, this reflects the underlying diversity of Asia’s financial systems.
Because of their histories as trading centers, including relatively liberal
financial regimes under British colonialism, Hong Kong, China; Malaysia;
and Singapore have traditionally had relatively well-developed financial
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sectors. All of these jurisdictions accepted Article VIII of the IMF’s Articles of
Agreement in the 1960s, and had fully convertible currencies by the 1970s.
There are no significant capital or investment controls in either Hong Kong,
China or Singapore, although Singapore’s vestigial restrictions were sufficient
to enable the Monetary Authority of Singapore to prevent foreigners from
acquiring Singapore dollars to speculate against the domestic currency in
1997. Through the 1980s, direct investment in Malaysia was subject to prior
approval and local-participation requirements, although these restrictions
were subsequently relaxed.
In contrast, the modern financial sectors of both Taipei,China and the
Republic of Korea have their origins in the more highly regulated bank-centric
financial order bequeathed by Japanese colonial rule. Traditionally, capital
markets were relatively undeveloped, and finance was centered on stateowned or dominated banks. Domestic financial institutions were generally
under considerable direct or indirect government control, and the role of
foreign financial institutions was circumscribed. External transactions were
similarly regulated. Beginning in the 1980s, both of these jurisdictions
undertook gradual reforms to improve financial intermediation and promote
greater integration into world capital markets. As part of this liberalization
effort, the Republic of Korea accepted Article VIII in 1988. That liberalization
plan was greatly accelerated when the country applied for membership in
the Organisation for Economic Co-operation and Development in the 1990s.
However, the Republic of Korea liberalized short-term bank capital before it
liberalized long-term investments.
Reform efforts were also undertaken in Indonesia and Thailand. Indonesia
accepted Article VIII in 1988 and significantly deregulated its financial
services sector, though implementation appeared to have significant aspects
of “crony capitalism” centering on the longtime ruler then in power and
his family. Direct investment was still subject to local-participation rules and
required the approval of the president upon the recommendation of the
Investment Coordination Board. There were also some remaining restrictions
on the repatriation of funds. Similarly, Thailand announced its acceptance of
Article VIII in May 1990, and began a process of dismantling existing capital
controls. It subsequently established an offshore market for funneling bank
funds to Thailand.
The Philippines alone maintained transitional arrangements under IMF Article
XIV up to the time of the Asian crisis. These permit a country to impose
restrictions on current payments and transfers until it is satisfied—that its
balance of payments is strong enough to remove the restrictions. Historically,
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the Philippines had a relatively repressed and inefficient financial system,
characterized by rampant favoritism and inefficient state regulation. (This is,
after all, the country that gave us the term “crony capitalism.”) There were
a number of attempts to change the financial system, but it was not until
the early 1990s that significant reform was achieved. Entry barriers were
modestly relaxed, the central bank was rehabilitated, commercial banks
were forced to increase their capitalization ratios, new foreign and domestic
entrants were allowed to enter the market, and the quality of prudential
regulation was strengthened. The result was an increase in competition that
eroded some oligopoly profits, promoted the mobilization of saving, and
encouraged financial deepening. As a result, the amount and quality of
finance increased. When the Asian crisis hit, the Philippines had not had time
to build up debt. As a consequence, the economy hardly contracted at all.
Although the PRC achieved full current account convertibility in late 1996, its
progress in capital account convertibility has proceeded slowly and cautiously.2
During the decade following reform and opening, the PRC began loosening
constraints on foreign direct investment (FDI) beginning in the early 1990s.
Inward FDI in manufacturing is now almost completely liberalized, with
the exception of restrictions in some “strategic” sectors, and in some cases,
limits on the extent and form of foreign ownership. However, there are more
restrictions on FDI in the PRC’s service sector, particularly telecommunications
and financial services including banking, insurance, and securities.
In contrast, measures for liberalizing portfolio flows came slower and later.
The PRC’s Qualified Foreign Institutional Investor (QFII) program which was
adopted in 2002 allows a limited number of foreign institutional investors to
invest in a specified range of domestic financial assets. This program sets quotas
on inbound portfolio investment for each participating foreign institution, as
well as a quota on the overall size of the QFII program. These quotas have
been progressively expanded, and were recently increased fourfold to CNY 270
billion ($43 billion). The PRC’s Qualified Domestic Institutional Investor (QDII)
program introduced in 2006 allows domestic financial institutions to invest
abroad using a structure similar to that of the QFIIs.
Liberalization in the PRC has taken the form of promoting internationalization
of the renminbi. In 2004, residents of Hong Kong, China could open
renminbi deposit accounts in banks within that jurisdiction. In July 2009,
the PRC introduced (geographically) limited cross-border trade settlement
in renminbi, which was subsequently widened to include more cities and
transactions. Since 2007 the PRC authorities have gradually approved
expanded issuance of renminbi-denominated bonds in Hong Kong, China.
Initially, issuance was limited to the Ministry of Finance and domestic
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financial institutions. But in 2010, foreign companies were authorized to
issue renminbi-denominated bonds in Hong Kong, China. Increasing the
availability of higher-yielding renminbi-denominated financial assets is critical
to increasing the international use of the renminbi.
In short, beginning from quite different initial positions and reflecting the
idiosyncrasies of local political economy, most East Asian countries gradually
liberalized their financial systems, including external flows.
Until the crisis of 1997, East Asia (excluding the PRC) was an enthusiastic
participant in the global capital market. These countries pursued export-led
growth in the sense that they relied on exports to propel their economic
advance. But their success in exporting led financiers in Europe, Japan, and
the United States (US) to be prepared to lend them money, which they used
to finance their imports and investment, with the result that they normally ran
current account deficits. The world as a whole benefited from this “downhill”
flow of capital.
The major regional crisis of 1997 was the product of several factors. One
was Japan’s reaction to the growth stagnation of the 1990s, which involved
easy monetary policy that spread to both Taipei,China and the Republic of
Korea, and subsequently to Southeast Asia. A second factor was enthusiastic
borrowing in Southeast Asia, which—encouraged by the development of
a bubble—soon went beyond the initial FDI to consist primarily of bank
loans that generated massive currency and term-structure mismatches. The
bubble began to deflate in 1996 as export prices weakened. Stock markets
began falling well before the subsequent currency crises, and declining
asset markets encouraged net capital outflow (including outflows initiated
by domestic residents). Eventually, there was a forced abandonment of the
currency peg in Thailand, which was also running a major current account
deficit. Contagion then spread to other currencies.
The crisis of 1997 had profound ramifications. After discovering that capital
inflows could in fact become outflows for no particular reason other than a
routine balance of payments problem in Thailand, the region’s economies
resolved that reserves based on borrowing were useless for the purpose for
which reserves are held, and hence that in the future they would base their
build-up of reserves on current account surpluses. The Asian crisis proved
particularly damaging because the East Asian economies (with the possible
exception of Malaysia, and in striking contrast to India) had overwhelmingly
imported debt rather than equity capital. When the “sudden stop” of capital
inflows occurred, there was no elasticity in the system (i.e., no means of
allowing debt-service obligations to automatically fall). Hence, there was
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no way of maintaining contractual obligations other than to initiate fierce
deflation. (Even this did not suffice in the case of Indonesia, because the
large stock of capital owned by ethnic Chinese was peremptorily withdrawn
when political confidence fell.)
Since then, the region’s economies have made a fundamental change in
terms of running current account surpluses rather than deficits. While this
involves accumulation of large amounts of reserves, they have not made
a parallel change in the nature of their domestic financial systems. These
continue to be bank-based, with no switch toward the more prudent
possibility of obtaining equity finance from the rest of the world. (While
there have been efforts to develop domestic bond markets, these do not
address the particular source of weakness noted here.) When private-sector
capital inflows occur (as they have), they are added to reserves rather than
prompting current-account adjustment. This gives the region a greater role
in the international capital market while at the same time limiting the role
that the global capital market plays in their economies.

Testing the Impact of Financial Globalization: The
Meta-Regression Approach
We would argue that the revision of the IMF view, although long overdue,
is nevertheless not ambitious enough in a number of respects (Jeanne,
Subramanian, and Williamson, 2012 [henceforth JSW]). But it is not
inconsistent with the emerging academic literature on the long-run impact
of capital flows on growth.
In JSW, and building on Rodrik and Subramanian (2010), we reviewed the
academic literature on the relationship between capital flows and growth.
But instead of focusing on any one study in particular, we undertook a metaregression analysis.
JSW identified all of the various ways in which the econometric relationship
between economic growth and financial globalization (FG) can be estimated.
It identified seven essential ways in which existing studies of the FG-growth
relationship differ, and then examined the results for all combinations of
these seven sources of difference that can be found in the literature. The
seven dimensions along which there are disagreements are the following:
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Measuring Financial Globalization
Current studies use various proxies for capital flows, which we refer to as
financial globalization. First, there are de jure measures, which capture
government policies toward financial globalization. The source for identifying
such policies is typically the IMF’s Annual Report on Exchange Arrangements
and Exchange Restrictions (AREAER) database. These policies are combined
in different ways to create a measure or index of financial globalization. We
use three widely used de jure measures taken from Menzie Chinn and Hiro
Ito (2008), Dennis Quinn and Maria Toyoda (2008), and Abdul Abiad, Enrica
Detragiache, and Thierry Tressel (2008).
Second, there are de facto measures of financial globalization that are based
on the stock of foreign capital in each economy. The most widely used
measure is that of Gian-Maria Milesi-Ferretti and Philip Lane (2007), who
compiled a database of actual financial flows, and then used these flows to
derive stocks of foreign assets and liabilities in a given economy. Most of the
current literature measures financial globalization using the total stock of
assets plus liabilities as a share of GDP.
Third, there are de facto measures based on net flows instead of gross stocks
(Prasad et al., 2007; and Gourinchas and Jeanne, 2007). The argument
for using net flows, as discussed by Henry (2007), is that the basic Solow
growth model provides insights about financial globalization based on net
flows (foreign savings) rather than gross flows. Moreover, net flows are
important, since one of the channels through which capital affects growth
is the exchange rate. Net flows are captured from the capital account, or
alternatively, the current account deficit (net of aid flows).
In sum, there are a total of six different measures of financial globalization
at the aggregate level: three de jure measures and three de facto measures

Levels or Changes in Financial Globalization
Having quantified financial globalization (using a de facto or de jure measure),
it is necessary to consider what the underlying question is: Is long-run
economic growth affected by the level of openness to financial globalization?
Or is long-run economic growth affected by changes in openness? If it is the
level that is important, should we specify globalization as the average level
over which the analysis is conducted, or the level prevailing at the beginning
of the period under examination? Using the former approach raises concerns
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about reverse causality: growth itself affects financial globalization; thus,
specifying the average value biases the results.
In sum, we have three ways of specifying financial globalization: as a change,
as an initial level, and as an average.

Disaggregating Financial Globalization
The literature on financial globalization suggests that in addition to the
magnitude of flows and the policy measures that affect such overall flows,
the type of foreign capital flow is also important. There are three key types
of foreign capital: FDI, portfolio flows to domestic bond and equity markets,
and debt. Our data allow us to distinguish the effects of capital flows in the
following six categories: (i) portfolio debt (including bond) flows, (ii) portfolio
equity flows, (iii) FDI, (iv) non-debt flows (an aggregation of portfolio equity
flows and FDI), (v) net bank flows, and (vi) other investment flows (which
comprise net bank flows and trade credits). Each of these six categories can
be expressed as a stock or a flow.
In sum, there are 12 disaggregated measures of financial globalization
consisting of either a stock or a flow for these six categories.

Time-Horizon or Estimation Methodology
Recent studies use various time horizons, including the 20-year period beginning
in the mid-1980s (Edwards, 2001; and Arteta, Eichengreen, and Wyplosz,
2001), a 40-year period beginning in 1970 (Prasad, Rajan, and Subramanian,
2007), and shorter five-year periods within this longer horizon (Quinn and
Toyoda, 2008). For completeness, we include four time horizons: 1970–2007,
1985–2006, 1990–2006, and five-year intervals beginning in 1970.
Methodologically, there is an important difference between the first three
time horizons and the sequence of five-year intervals. The first three lend
themselves to cross-sectional analysis, through which the variation across
economies is used to tease out the overall effects of financial globalization
on growth. The five-year intervals lend themselves to panel data analysis,
through which the variation within economies over time is used to examine
the specific interrelationships between financial globalization and growth.
For the cross-sectional approach, the relevant question is: do countries with
greater levels of financial globalization grow faster on average? For the panel
data approach, the question is: does a country grow faster during periods of
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more rapid financial globalization than during periods of less rapid financial
globalization? One advantage of using panel data is that at least in principle,
the estimation procedure tries to correct for the endogeneity bias resulting from
the fact that growth itself can have a positive impact on financial globalization,
both by attracting foreign capital flows and by making policymakers more
willing to liberalize policies toward foreign capital flows.
In sum, we have two estimation methodologies: cross-sectional and panel
data analysis. The cross-sectional analysis can be conducted over three
different time periods, and the panel data analysis can be conducted for fiveyear intervals within a 40-year time horizon.
It is worth pointing out that the early literature on finance focused on
estimating cross-sectional relationships. Since the early 2000s, however,
greater emphasis has been placed on panel estimation methodologies for
the reasons noted above. Sala-i-Martin (2004) has tested the robustness
of variables for the cross-sectional context, but there have not been any
similar exercises for the panel estimation procedures. Therefore, one broader
contribution of our work is to test the robustness of the relationship between
financial globalization and growth in a panel estimation context, which could
have wider applicability for other uses of this approach in testing the impact
of other variables on growth.

Threshold Effects
Some studies argue that the effects of financial globalization are not uniform.
In particular, countries that implement supporting policies and institutions
for improving their governance and financial institutions are more likely to
benefit from financial globalization. We attempt to capture such threshold
effects by comparing the financial globalization-growth relationship for
different groups of economies: advanced economies, emerging market
economies, and the full sample of economies.
In sum, we have three different samples, two based on income level and one
aggregate.

Conditioning Variables
A problem common to all econometric analysis is the omitted variables
bias. How do we know that the effect that we are trying to capture is due
to the variable under study (in this case, financial globalization), and not
due to some other variable that is not included in the regression? There is a
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bewildering array of variables that can be used to condition the regression in
order to address this problem.
We use two specifications. For the first, which is very sparse, we use just the
initial level of income and the financial globalization variable of interest as
explanatory variables. This specification implicitly sheds light on whether there
is a simple and unconditional correlation between financial globalization and
growth. In the second specification, we introduce three additional explanatory
variables that are standard conditioning variables in the literature: levels of
educational attainment, trade openness, and institutional quality.
In sum, we have two ways of specifying the conditioning variables.

Data Sources
It has recently been pointed out that growth measurements can vary
substantially across the two main data sources: the Penn World tables and the
World Bank’s World Development Indicators (see Johnson et al., 2009). These
variations can potentially impact the results of cross-country regressions.
In sum, there are two primary sources of data. To check the robustness of
our results, we use both sources in analyzing each of the other six sources of
difference in the current literature listed above.

Implementing and Presenting the Meta-Analysis
We analyzed all of the combinations of the seven factors outlined above.
This yielded a total of 2,340 regression results. We do not report the
results for all of these combinations here, but instead summarize a few key
statistics. First, we assess what percentage of these combinations yielded
results showing a positive and statistically significant relationship between
financial globalization and growth. Then we probed deeper to understand
which combinations are more likely to yield such a relationship. Therefore, in
addition to providing results for all combinations, we also provided results
for different sub-combinations that shed greater light on this relationship.
The spirit of this exercise is captured in the expression, “Look Ma, no hands!”
That is, we start with no assumptions about the financial globalizationgrowth relationship, but with a recognition that there are different ways of
analyzing it. We then attempt to step back and mechanically allow the data
to speak. Of course, this is not a completely mechanical process because our
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choices concerning the different combinations to study can introduce some
biases. However, our choices were largely dictated by the literature under
study and the choices these researchers made.
In presenting and interpreting the results, we show mainly the percentage of
times that results yield a significant relationship, which we define at the 10%
confidence level. How to interpret our results is not entirely obvious. On one
hand, if the different combinations are interpreted simply as being different
indications of a single underlying model, and if the results were statistically
significant at the 10% level in only 10% of the regressions, then we could
dismiss the significant results as spurious. That is, the share of results that are
significant at the 10% level must be substantially larger than 10% to indicate
that the relationship is truly significant.
On the other hand, there is no real justification for the above interpretation.
The various outcomes need not all relate to one underlying model. This
makes it less obvious how to interpret results that show the percentage of
times the financial globalization variable is significant at the 10% level. What
is undeniable is that the greater the percentage of times that the financial
globalization variable is significant (the closer this comes to 100%), the
more confident we are that there is a causal relationship between financial
globalization and growth. The lower the percentage, the more skeptical we
should be.

The Growth Impact of Financial Globalization in Asia
One deficiency of the JSW analysis is of course that it estimates the average
impact of financial globalization over all industrial and emerging market
economies. Now, we have strong reason to believe that these effects will
be heterogeneous because the underlying characteristics of the various
economies are different. In particular, as discussed above, Asia has many
unique characteristics including the fact that compared with other regions, it is
on average more restrictive toward capital flows and is more open in terms of
trade (and, as a result, is part of production chains). Ex ante, we do not know
whether or how these characteristics will affect the transmission mechanism
from capital flows to growth.
In order to understand the results we obtain for Asia, it is useful to have a
benchmark. The benchmark we use is the results obtained for the sample as
a whole, which we reproduce in Table 1. We can summarize the results for
the larger sample as follows.
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Financial globalization is significant and correctly signed (indicating a
positive correlation) about 16% of the time, and significant and incorrectly
signed (indicating a negative correlation) about 5% of the time (first line
of Table 1). Even discounting the latter number, this is far from a ringing
endorsement of the beneficial growth effects of financial globalization.
A second striking pattern is evident. Even for those cases in which the financial
globalization variable is significant, there are four mitigating considerations:
• The financial globalization variable is nearly twice as likely to be
significant for de facto financial globalization measured in stock
terms as it is for de jure financial globalization. This is consistent with
endogeneity driving the positive correlation.
• The financial globalization variable is three times as likely to be
significant when it is specified as a period average or period change
than when it is specified as a beginning-of-period value. This is also
consistent with endogeneity driving the positive correlation.
• The financial globalization variable is nearly three times as likely to be
significant when other correlates are not added. This suggests that
omitted variables account for a large share of the significant results.
• The financial globalization variable is twice as likely to be significant for
advanced economies than it is for emerging market economies. This
is consistent with a threshold effect for financial globalization, namely,
that positive effects can kick in at high levels of per capita income.
A third observation is that, in contrast to the claims of Quinn and Toyoda
(2008), the panel results fail to provide convincing evidence of a positive
financial globalization-growth relationship. In replicating the generalized
method of moments (GMM) results from the Quinn and Toyoda study, we
take on board the critique of David Roodman (2008), who cautions against
the use of too many instruments when using GMM estimators. We take this
on board and report the significance of results both when the Roodman
(2008) specification tests are applied and when they are not. In the latter
case, the financial globalization variable is significant 25% of the time.
When other tests suggested by Roodman are also applied, the financial
globalization variable is significant only 7% of the time, which is below the
value obtained in the cross-sectional estimations.
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Finally, somewhat reassuringly, portfolio equity and FDI flows are more
likely to generate positive and significant impacts on growth as compared
with banking or portfolio debt flows. This is consistent with the results
in the literature. For example, Ayhan Kose, Eswar Prasad, and Marco
Terrones (2009) find evidence that FDI and portfolio equity liabilities boost
productivity growth, whereas external debt is actually negatively correlated
with productivity growth.
How do these results compare with those for Asia? We re-estimated all of the
results by introducing an interaction between an Asia dummy and the capital
flows variable. Thus, the equation we estimated (expressed for simplicity for
the cross-sectional regressions) was:

Growthj = α + β*FGj + γ*FGj*Asiadum + φAsiadum+ ρOTHRj + εj
In this equation, FG represents the financial globalization variable, OTHR
denotes the other conditioning variables, and Asiadum is the dummy for
Asian countries.
The average impact of financial globalization on growth for all countries is
denoted by:

dGrowth/dFG = β
The impact of FG on growth in Asia is denoted by:

dGrowth/dFG = β + γ*FGj
In the results we report for Asia, we ask whether this overall impact in Asia is
positive or negative and statistically significant or insignificant. In Table 2, we
report the results for all 17 Asian economies in our sample, in Table 3 for 10
economies in emerging Asia, and in Table 4 for 13 economies in East Asia.
Table 5 shows the economies that comprise each of these categories.
The first finding to note is that compared with the overall sample, there
are many more instances in which the impact of FG in Asia is negative and
significant (see the first row in Tables 2–4). Thus, while in about 16% of the
cases, this impact is positive and significant in Asia (similar to that for the
whole sample), the impact is twice as negative in Asia and emerging Asia,
and nearly three times as negative in East Asia (14% vs. 5%).
Second, in the cross-section regressions, the results for Asia are slightly
better than for the world as a whole (Figures 2a and 2b). For the latter,
the impact of FG is significant and positive 13% of the time, but for Asia,
similar results are obtained about 16% to 18% of the time. However, the
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Table 1 Summary of Results on Financial Globalization (FG)
for All Countries

1. TOTAL (without Roodman)
TOTAL (with Roodman criteria)
2. Time horizon/ estimation methodology
Cross-section regression of which
1970–2007
1985–2007
1990–2007
Panel regression (without Roodman)
Panel (FG variable is significant and regressions
meet Roodman (2007) criteria for GMM
estimation methodology )
3. Specification of FG variable
De jure¹
De facto total² of which
De facto net flows
De facto stock
4. Timing of FG variable
As initial period value
As average value
As change
5. Disaggregation of FG variable
Portfolio debt
Other Investment (OI)
OI Bank³
Non-debt
Foreign direct investment (FDI)
Portfolio equity
6. Conditioning variables
Convergence term and FG variable
Convergence term, FG variable and education,
openness, and institutional quality4
7. Sample5
All countries
Advanced countries
Emerging markets
8. Data source
Penn World Tables (PWT)
World Development Indicators (WDI)

% Positive
and sig
(10%)
16
11

% Negative
and sig
(10%)
5
4

No. of
regressions
2,340
2,340

13
12
13
13
25
7

5
3
6
7
4
2

108 x 15 = 1,620
36 x 15 = 540
36 x 15 = 540
36 x 15 = 540
48 x 15 =720
48 x 15 =720

12
18
15
21

6
5
4
5

156 x 3 = 468
156 x 12 = 1,872
156 x 7 = 1,092
156 x 5 = 780

5
15
17

7
2
7

36 x 15 = 540
36 x 15 = 540
36 x 15 = 540

10
11
16
28
24
32

6
8
3
3
3
3

156 x 2 = 312
156 x 2 = 312
156 x 1 = 156
156 x 4 = 624
156 x 2 = 312
156 x 2 = 312

24
9

5
5

78 x 15 = 1,170
78 x 15 = 1,170

16
23
11

6
4
5

52 x 15 = 780
52 x 15 = 780
52 x 15 = 780

17
16

5
5

78 x 15 = 1,170
78 x 15 = 1,170

Notes:
1. The de jure variables are due to Quinn (2010), Abiad et al. (2008), and Chinn and Ito (2009), respectively.
2. The de facto variables for stocks are: total foreign assets plus total foreign liabilities as a share of GDP; and similar
variables for debt, equity portfolio, FDI, and other investments. The de facto flow variables are: total inflows and
outflows (taken as a net flow) as a share of GDP; and similar variables for debt, portfolio, FDI flows, and other investments. In addition, there is a de facto variable for the net CA flows (plus aid). In all, there are 15 FG variables, of
which 3 are de jure, 5 are de facto stock, and 7 de facto flow variables.
3. The subcomponent of OI, of which the domestic counterparty is a Bank.
4. Education is the average years of schooling (Barro and Lee 2010) and institutional quality is from ICRG Risk Ratings.
5. The sample has 148 countries, of which 24 are advanced countries and 32 are emerging markets. The cross-section
regressions contain the Asia dummy, the GMM regressions DO NOT contain Asia dummy. Coefficient of interest
refers to the coefficient on FG.
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Table 2 Summary of Results on Financial Globalization (FG) for
17 Asian Countries

1. TOTAL (without Roodman)
TOTAL (with Roodman criteria)
2. Time horizon/ estimation methodology
Cross-section regression of which
1970–2007
1985–2007
1990–2007
Panel regression (without Roodman)
Panel (FG variable is significant and regressions
meet Roodman (2007) criteria for GMM
estimation methodology )
3. Specification of FG variable
De jure¹
De facto total² of which
De facto net flows
De facto stock
4. Timing of FG variable
As initial period value
As average value
As change
5. Disaggregation of FG variable
Portfolio debt
Other Investment (OI)
OI Bank³
Non-debt
Foreign direct investment (FDI)
Portfolio equity
6. Conditioning variables
Convergence term and FG variable
Convergence term, FG variable and education,
openness, and institutional quality4
7. Sample5
All countries
Advanced countries
Emerging markets
8. Data source
Penn World Tables (PWT)
World Development Indicators (WDI)

% Positive
and sig
(10%)
16
13

% Negative
and sig
(10%)
11
11

No. of
regressions
2,340
2,340

17
20
16
16
14

16
10
14
21
1

108 x 15 = 1,620
36 x 15 = 540
36 x 15 = 540
36 x 15 = 540
48 x 15 =720

3

0

48 x 15 =720

16
17
9
27

10
12
15
6

156 x 3 = 468
156 x 12 = 1,872
156 x 7 = 1,092
156 x 5 = 780

15
21
16

14
7
26

36 x 15 = 540
36 x 15 = 540
36 x 15 = 540

10
8
11
24
26
22

15
19
22
6
4
9

156 x 2 = 312
156 x 2 = 312
156 x 1 = 156
156 x 4 = 624
156 x 2 = 312
156 x 2 = 312

21
11

13
10

78 x 15 = 1,170
78 x 15 = 1,170

16
23
10

15
13
5

52 x 15 = 780
52 x 15 = 780
52 x 15 = 780

18
15

12
10

78 x 15 = 1,170
78 x 15 = 1,170

Notes:
1. The de jure variables are due to Quinn (2010), Abiad et al. (2008), and Chinn and Ito (2009), respectively.
2. The de facto variables for stocks are: total foreign assets plus total foreign liabilities as a share of GDP; and similar
variables for debt, equity portfolio, FDI, and other investments. The de facto flow variables are: total inflows and
outflows (taken as a net flow) as a share of GDP; and similar variables for debt, portfolio, FDI flows, and other investments. In addition, there is a de facto variable for the net CA flows (plus aid). In all, there are 15 FG variables, of
which 3 are de jure, 5 are de facto stock, and 7 de facto flow variables.
3. The subcomponent of OI, of which the domestic counterparty is a Bank.
4. Education is the average years of schooling (Barro and Lee 2010) and institutional quality is from ICRG Risk Ratings.
5. The sample has 148 countries, of which 24 are advanced countries and 32 are emerging markets. The cross-section
regressions contain the Asia dummy, the GMM regressions DO NOT contain Asia dummy. Coefficient of interest
refers to the coefficient on FG.
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Table 3 Summary of Results on Financial Globalization (FG)
for 10 Emerging Asian Countries

1. TOTAL (without Roodman)
TOTAL (with Roodman criteria)
2. Time horizon/ estimation methodology
Cross-section regression of which
1970–2007
1985–2007
1990–2007
Panel regression (without Roodman)
Panel (FG variable is significant and regressions
meet Roodman (2007) criteria for GMM
estimation methodology )
3. Specification of FG variable
De jure¹
De facto total² of which
De facto net flows
De facto stock
4. Timing of FG variable
As initial period value
As average value
As change
5. Disaggregation of FG variable
Portfolio debt
Other Investment (OI)
OI Bank³
Non-debt
Foreign direct investment (FDI)
Portfolio equity
6. Conditioning variables
Convergence term and FG variable
Convergence term, FG variable and education,
openness, and institutional quality4
7. Sample5
All countries
Advanced countries
Emerging markets
8. Data source
Penn World Tables (PWT)
World Development Indicators (WDI)

% Positive
and sig
(10%)
17
13

% Negative
and sig
(10%)
8
7

No. of
regressions
2,340
2,340

18
18
20
14
16
3

10
9
10
11
1
0

108 x 15 = 1,620
36 x 15 = 540
36 x 15 = 540
36 x 15 = 540
48 x 15 =720
48 x 15 =720

16
18
11
27

3
9
11
5

156 x 3 = 468
156 x 12 = 1,872
156 x 7 = 1,092
156 x 5 = 780

17
19
17

7
5
18

36 x 15 = 540
36 x 15 = 540
36 x 15 = 540

13
13
18
21
22
21

11
14
9
6
4
8

156 x 2 = 312
156 x 2 = 312
156 x 1 = 156
156 x 4 = 624
156 x 2 = 312
156 x 2 = 312

23
11

9
6

78 x 15 = 1,170
78 x 15 = 1,170

16
26
10

9
9
5

52 x 15 = 780
52 x 15 = 780
52 x 15 = 780

17
17

8
8

78 x 15 = 1,170
78 x 15 = 1,170

Notes:
1. The de jure variables are due to Quinn (2010), Abiad et al. (2008), and Chinn and Ito (2009), respectively.
2. The de facto variables for stocks are: total foreign assets plus total foreign liabilities as a share of GDP; and similar
variables for debt, equity portfolio, FDI, and other investments. The de facto flow variables are: total inflows and
outflows (taken as a net flow) as a share of GDP; and similar variables for debt, portfolio, FDI flows, and other investments. In addition, there is a de facto variable for the net CA flows (plus aid). In all, there are 15 FG variables, of
which 3 are de jure, 5 are de facto stock, and 7 de facto flow variables.
3. The subcomponent of OI, of which the domestic counterparty is a Bank.
4. Education is the average years of schooling (Barro and Lee 2010) and institutional quality is from ICRG Risk Ratings.
5. The sample has 148 countries, of which 24 are advanced countries and 32 are emerging markets. The cross-section
regressions contain the Asia dummy, the GMM regressions DO NOT contain Asia dummy. Coefficient of interest
refers to the coefficient on FG.
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Table 4 Summary of Results on Financial Globalization (FG)
for 13 East Asian Countries

1. TOTAL (without Roodman)
TOTAL (with Roodman criteria)
2. Time horizon/ estimation methodology
Cross-section regression of which
1970–2007
1985–2007
1990–2007
Panel regression (without Roodman)
Panel (FG variable is significant and regressions
meet Roodman (2007) criteria for GMM
estimation methodology )
3. Specification of FG variable
De jure¹
De facto total² of which
De facto net flows
De facto stock
4. Timing of FG variable
As initial period value
As average value
As change
5. Disaggregation of FG variable
Portfolio debt
Other Investment (OI)
OI Bank³
Non-debt
Foreign direct investment (FDI)
Portfolio equity
6. Conditioning variables
Convergence term and FG variable
Convergence term, FG variable and education,
openness, and institutional quality4
7. Sample5
All countries
Advanced countries
Emerging markets
8. Data source
Penn World Tables (PWT)
World Development Indicators (WDI)

% Positive
and sig
(10%)
16
12

% Negative
and sig
(10%)
14
14

No. of
regressions
2,340
2,340

16
16
16
17
15

19
12
20
24
2

108 x 15 = 1,620
36 x 15 = 540
36 x 15 = 540
36 x 15 = 540
48 x 15 =720

3

1

48 x 15 =720

15
16
9
27

16
13
17
7

156 x 3 = 468
156 x 12 = 1,872
156 x 7 = 1,092
156 x 5 = 780

13
19
16

17
15
26

36 x 15 = 540
36 x 15 = 540
36 x 15 = 540

9
8
9
24
26
23

16
22
24
6
3
9

156 x 2 = 312
156 x 2 = 312
156 x 1 = 156
156 x 4 = 624
156 x 2 = 312
156 x 2 = 312

20
12

16
12

78 x 15 = 1,170
78 x 15 = 1,170

16
23
9

18
13
10

52 x 15 = 780
52 x 15 = 780
52 x 15 = 780

17
14

15
13

78 x 15 = 1,170
78 x 15 = 1,170

Notes:
1. The de jure variables are due to Quinn (2010), Abiad et al. (2008), and Chinn and Ito (2009), respectively.
2. The de facto variables for stocks are: total foreign assets plus total foreign liabilities as a share of GDP; and similar
variables for debt, equity portfolio, FDI, and other investments. The de facto flow variables are: total inflows and
outflows (taken as a net flow) as a share of GDP; and similar variables for debt, portfolio, FDI flows, and other investments. In addition, there is a de facto variable for the net CA flows (plus aid). In all, there are 15 FG variables, of
which 3 are de jure, 5 are de facto stock, and 7 de facto flow variables.
3. The subcomponent of OI, of which the domestic counterparty is a Bank.
4. Education is the average years of schooling (Barro and Lee 2010) and institutional quality is from ICRG Risk Ratings.
5. The sample has 148 countries, of which 24 are advanced countries and 32 are emerging markets. The cross-section
regressions contain the Asia dummy, the GMM regressions DO NOT contain Asia dummy. Coefficient of interest
refers to the coefficient on FG.
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Figure 2a Growth and De jure Globalization, All Economies,
1990–2007
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Figure 2b Growth and De jure Globalization, Asian Countries,
1990–2007

20

40
60
financial globalization policy, average (100 = no capital controls)

80

100

15 countries with missing data for Myanmar and Mongolia

5_ Financial Globalization_2ND.indd 152

12/12/13 4:50 PM

Chapter 5: Financial Globalization and Long-Run Growth: Is Asia Different?

153

panel regressions are unfavorable for the impact of FG on growth in Asia.
In the world sample, FG has a positive and statistically significant impact
about 25% of the time (when the Roodman criterion is not applied), and
7% of the time (when it is applied). In Asia, the comparable numbers drop
by about half (Figures 3a and 3b provide a sense of this difference because
they plot changes in financial globalization on growth, and the fitted line is
more downward sloping for the Asian sample).
Third, perhaps the most striking difference between the results for Asia and
for the larger sample of economies relates to the impact of debt financing. In
the broader sample and in Asia, the positive impact of debt occurs at roughly
the same frequency (about 15%). But there is a big jump in the instances in
which bank debt has a negative impact in Asia. For example, Table 4 shows
that external bank financing has a negative impact on long-run growth in
nearly a quarter of all cases (24%). In the broader sample, this happens
3% of the time. Thus, bank financing has a negative impact that is eight
times more frequent in Asia than in the world as a whole (see also Figures
4a and 4b).
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Figure 3a Growth and De facto Globalization, All Countries,
1990–2007
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Figure 3b Growth and De facto Globalization, Asian Countries,
1990–2007
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Figure 4a Growth and Net Debt (Bank) Flows, All Countries,
1990–2007
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Figure 4b Growth and Net Debt (Bank) Flows, Asian Countries,
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Consistent with the theory and other evidence, we find that the impact of
non-debt forms of financing on growth is high in Asia, as high in Asia as
in the world as a whole, and substantially greater than the impact of debt
financing. In nearly a quarter of all cases, non-debt external financing—
portfolio and equity financing—register positive impacts on growth in Asia.
One finding, perhaps more of technical than policy interest, is that the
impact of financial globalization on growth is negative more often when the
financial globalization variable is specified in terms of changes rather than in
terms of initial-period values. In the world sample, a negative coefficient for
the FG variables when specified in terms of changes occurs 7% of the time,
whereas in Asia, it is negative in three times as many cases.
A final finding of interest is that the negative impact of financial globalization
on growth is more pronounced in the East Asia sample than it is in the
sample of all Asian economies or emerging Asian economies.
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Policy Implications
If the effects of financial globalization on long-term growth in Asia are,
if anything, less positive and more negative than for the average set of
countries, what are the implications of this finding for policy? At the national
level, countries should embrace greater openness to flows more cautiously,
especially those of the debt-creating sort. Further, in line with what has
become the conventional wisdom, opening-up should be calibrated to the
ability of domestic institutions to better regulate flows, and to their ability to
maximize the benefits of such flows while minimizing their costs. The more
interesting question relates to international policy.
To us, the results for Asia reinforce the conclusions of our recent book, which
we summarize here, and which contrast with the most recent IMF guidelines
on capital account management. The first question to be addressed is: why
build a new cooperative apparatus when the status quo works well? After
all, the status quo is permissive in providing individual economies the policy
space to impose any kind of macroprudential capital account restrictions.
Indeed, this freedom has recently been exploited by a number of countries
including Brazil that have implemented such measures.
The case for international rules stems from the fact that the status quo is not
permissive enough in some ways, and is too permissive in others. Because
the overall international economic environment favors openness, there is a
stigma attached to any policy measure that departs from such openness.
Therefore, the status quo can be considered as placing de facto limits on
the freedom of individual economies to effectively use capital controls. This
is evident from the fact that in late 2009, Brazil imposed only very weak
restrictions on capital inflows in order to avoid rattling the markets, and
ended up incurring the stigma of being market-unfriendly without effectively
addressing the inflow problem. Brazil arguably should have imposed
higher taxes at the outset (as it eventually did) to stem the flood of capital.
Enhanced cooperation and internationally agreed rules could sanction the
use of the most appropriate and effective measures by individual economies.
Both the Republic of Korea and Taipei,China have recently found themselves
in situations of excess capital flows; measures for moderating these flows
should have been a legitimate part of their policy arsenal.
The difference between our proposals and those recently advanced by the
IMF are two-fold. First, when it comes to the need to impose capital account
restrictions in response to excessive and volatile inflows, the IMF’s proposals
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are not ambitious enough. Essentially, the IMF’s arguments are still grounded
in a first-best framework in which capital flows are viewed as beneficial, with
weak institutional capability being the only impediment to extracting their
full potential. As a result, the IMF still favors capital account measures as the
weapon of last resort. In contrast, we argue that such measures need to be
used with vigor and without apology in a number of cases because they serve
to correct distortions.
We find that capital controls can be part of the menu of options to be
deployed in the last resort against incipient asset price bubbles, a position
that the IMF—long an opponent of the use of such controls—has recently
endorsed. However, we also argue that properly designed capital controls
may be warranted in other situations not related to capital booms and busts.
One such situation would when be a country runs a structural current account
deficit. In such a case, maintaining capital controls can be a precautionary
measure for preventing overvaluation of a currency (and thus penalizing the
tradable goods sector). India may be an example of this. Another situation in
which capital controls may be warranted is when a country seeks to protect
a fragile home banking sector from the destabilizing entry of foreign banks.
But we also argue that the “rules of the road” for managing capital flows
should go even further. Any set of rules will fail to address the biggest
challenge posed by capital controls if it is limited to blessing the controls
deemed to be appropriate, but fails to discourage the use of restrictions
that are harmful. The recent stand-off between the PRC and the US and the
acrimonious discussions about the exchange value of the renminbi provide
a good illustration of such a case. They demonstrate that a country can use
capital controls to sustain an undervalued exchange rate as an instrument
of mercantilism that has beggar-thy-neighbor effects on its trading partners,
and hence as a tool to prevent the exchange rate adjustments necessary for
rebalancing the global economy. The PRC has used capital account restrictions
combined with foreign-exchange market intervention to maintain a persistent
real exchange rate undervaluation that is economically equivalent to a tariff
on imports and a subsidy for exports. The trade effects of the PRC’s policy
highlight the close connections between capital flows and trade flows, and
raise the question of whether these links should be considered in the design
of any international rules that affect either.
In reality, there is an asymmetry between the international regulation of trade
in goods and trade in financial assets and capital flows. Under the World
Trade Organization (WTO), and its predecessor, the General Agreement on
Tariffs and Trade (GATT), international rules were promulgated to promote
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free trade in goods. In contrast, trade in financial assets and capital flows
has been largely left to the discretion of individual countries. This is reflected
most saliently in the fact that the IMF has no jurisdiction over how its member
countries manage their capital accounts. Any code of good practice for capital
controls that is developed should thus also define by exclusion controls that
are presumed to be distortive, and should therefore not be used.
This asymmetry between an extensive multilateral framework for international
trade in goods and absence of rules for trade in assets makes no sense, since
as outlined in our book, capital account policies (including the accumulation
of reserves) can be used to achieve exactly the same trade effects as tariffs
on imports and subsidies for exports. Thus, any conflict that concerns
international trade has a natural tendency to spill over into capital flows, and
vice versa.
The asymmetry between trade in goods and trade in assets referred to above
will become increasingly problematic for the global economic system. It was
not a fundamental problem under the Bretton Woods system when capital
account restrictions were widespread, because global trade integration was
much less advanced than it is today, and exchange rates were managed
multilaterally. Nor was it a serious issue when global trade integration
involved primarily advanced economies, because these economies were
simultaneously opening themselves up to international capital flows. Finally, it
was not perceived to be a pressing problem before the Great Recession when
the global economy was near to full employment, even though growth was
being achieved at the cost of large imbalances that were already becoming
a concern. But looking forward, several factors—including especially a
persistent global demand deficit and the rising share of the PRC in world
trade—will lay bare the inconsistency inherent in having multilateral rules
and institutions for trade in goods and no multilateral framework for trade
in assets.
Asia is a region in which capital flows have been a mixed blessing, as
experience and this chapter’s findings demonstrate. It therefore has a deep
stake in influencing the design of international rules in the manner we are
advocating.
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Table 5 Countries Comprising Asia, Emerging Asia, and
East Asia Samples Used in the Analysis
Asia

Emerging Asia

Japan
Singapore
China, People’s Republic of
India
Indonesia
Korea, Republic of

East Asia
Japan

Singapore

Singapore

China, People’s Republic of

China, People’s Republic of

India
Indonesia

Indonesia

Korea, Republic of

Korea, Republic of

Malaysia

Malaysia

Malaysia

Pakistan

Pakistan

Philippines
Thailand

Philippines

Philippines

Thailand

Thailand

Bangladesh
Cambodia

Cambodia

Lao PDR

Lao PDR

Mongolia

Mongolia

Myanmar

Myanmar

Sri Lanka
Viet Nam

Sri Lanka
Viet Nam

Note: Additional details concerning these samples can be found in Jeanne, Subramanian, and Williamson (2012).

Notes
1 This chapter draws on the recent book Who Needs to Open the Capital Account? (2012)
published by the Peterson Institute for International Economics. We would like to thank Kue
Peng Chuah for her excellent research assistance.
2 This description of the PRC’s regime draws heavily on Lardy and Douglas (2011).
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CHAPTER 6

Deviation from Covered
Interest Parity in Asian
Foreign-Exchange Swap
Markets during the Financial
Crisis of 2007–2009
Inhyung Lee, Seungho Lee, and Ilhyock Shim

Introduction
Liquidity constraints in global money markets pose a problem for financial
intermediaries. This problem is aggravated if an intermediary faces currency and
maturity mismatches that disrupt its ability to continue intermediation activities.
During the 2007–2009 global financial crisis (GFC), perceptions of heightened
liquidity and counterparty risk on the part of global money market participants
led to a significant increase in risk premiums and dollar-funding costs. To counter
difficulties in obtaining US dollar (USD) loans through the interbank market,
many non-US financial institutions turned to the foreign exchange (FX) and crosscurrency swap markets to secure and maintain their USD funding capacities.
Ultimately, an FX swap is simply a contract under which a party borrows funds
denominated in one currency from a lending party, and the borrower at the
same time lends funds of an equivalent value denominated in a second currency
to the lender. Thus effectively, an FX swap is a collateralized transaction.1
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Baba and Packer (2008, 2009) document how turbulence in money markets
during the GFC spilled over into the FX and cross-currency swap markets in which
the US dollar (USD) and euro (EUR) are traded. This two-part study defined the
Lehman Brothers bankruptcy as a watershed event, following which a dollar
funding shortage initially created by the bankruptcy escalated to a global scale.
The deviation from the covered interest party (CIP) condition that occurred during
the post-Lehman-bankruptcy period largely reflected heightened awareness of
counterparty risk among financial intermediaries—US and European financial
institutions in particular—in addition to funding and market liquidity risks.
As with the work of Baba and Packer referred to above, Hui, Genberg, and
Chung (2011) found that liquidity constraints were the major determinant of
deviation from the CIP condition prior to the Lehman bankruptcy. In particular,
they found that adding a counterparty risk factor to their model relating to the
post-Lehman period significantly increased its explanatory power in describing
deviation from the CIP condition. Another significant finding of their work,
which also encompassed the FX swap markets for the Hong Kong dollar (HKD),
the yen (JPY), and the Singapore dollar (SGD), was that deviations from the
CIP condition in these three markets were primarily caused by tight liquidity
conditions relating to USD funding, since counterparty risk among financial
institutions in the economies encompassing markets for these three currencies
was perceived to be low.
Further, unlike the European markets in which positive risk premiums drove
a wedge into the equilibrium interest parity condition, the HKD and SGD
swap markets showed negative discounts. These negative discounts reflected
the fact that these two markets had become alternate US-dollar funding
sources for US and European institutions, in that these latter institutions
were swapping their HKD, JPY, and SGD holdings for US dollars.
The Republic of Korea also experienced deterioration in credit and liquidity
conditions in the FX swap market vis-à-vis the USD during the GFC period.
Heightened risk premiums and USD shortages created an extremely volatile
environment in the won (W) spot market, where the KRW depreciated sharply
against the USD. Baba and Shim (2010, 2011) examined the won-dollar swap
market and found that during the GFC period, liquidity and counterparty
risk considerations strained the market to a much greater extent than in
comparable markets. Their work also analyzed the effectiveness of USD
auctions by the Bank of Korea (BOK) that used USD funds provided through
temporary reciprocal currency arrangements (swap lines) with the Federal
Reserve. They conclude that these auctions were effective in alleviating USD
shortages in the Republic of Korea market.
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This chapter examines the collective experience of four Asian FX swap markets
during (i) the period prior to the GFC, (ii) the first phase of the GFC period
prior to the Lehman bankruptcy, and (iii) the second phase of the GFC period
following the Lehman bankruptcy. The four FX swap markets thus analyzed
are those in which the following currencies are traded for US dollars: JPY,
HKD, SGD, and W. The centerpiece of the chapter is analysis of the degree
of efficiency and stability of the CIP condition in these four FX swap markets
during the periods specified above.
Econometric models for analyzing deviations from the CIP condition are estimated
for each of the four markets referred to above in order to ascertain the relative
importance of liquidity and counterparty risk constraints in concluding FX swaps
in each market. Unlike the won FX swap market, the swap markets in which
the HKD, the JPY, and the SGD are traded remained relatively unscathed by the
GFC. Thus, one would expect the descriptive statistics and relative significance of
liquidity and counterparty risk in the won FX swap market to diverge considerably
from those of the other three markets over the study period.
Deviations from the CIP condition reflect both actual and perceived market
risk. Thus, policy coordination among major central banks aimed at resolving
liquidity shortages can in and of itself alleviate such shortages. For example,
inter-central-bank swap-line arrangements can signal the intent of central
banks to act in a coordinated manner as lenders of last resort. As mentioned
above, the BOK auctioned USD funds obtained through a USD loan facility
through swap lines with the Federal Reserve. However, Singapore saw no need
to provide additional USD liquidity through the swap line similarly arranged
between the Monetary Authority of Singapore (MAS) and the Federal Reserve.
It is therefore interesting to determine the degree to which announcement of
and actual supply of USD liquidity through auctions ameliorated dislocations
in the won FX swap market.

Assessment of the Efficiency and Stability of the
Fx Swap Market
When cross-border capital movements are unimpeded and spot and forward
foreign-exchange markets function efficiently, equilibrium conditions require
that the interest rate differential between any two countries equals the swap
rate. That is,

i i* =
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where the variable i–i* on the left-hand side of the equation is the interest
rate differential between comparable domestic and foreign assets, F is the
forward exchange rate that has the same contract period as the maturity of
the comparable assets, and S is the spot-market exchange rate.2 The variable
on the right-hand side of equation (1) is the swap rate, which represents
the cost of setting up a risk-free exchange-rate transaction relating to the
maturity period of the comparable assets. Equation (1) thus states the
requirements of the CIP condition, which is an equilibrium condition kept
stable by the forces of arbitrage.3
FX swap transactions involving the USD are some of the largest and most liquid
financial transactions in the world. The CIP condition is thus an indicator of
the degree to which the domestic market is linked to and integrated with the
global financial market. Further, FX swaps facilitate USD funding by non-US
financial institutions, in that such arrangements allow these institutions
to make the greatest use possible of their own funding cost advantages.
Moreover, in an open economy, FX swaps facilitate foreign exchange funding
and risk management, thereby moderating the cost of capital and facilitating
long-term investment.4 As a result, efficiently functioning FX swap markets
contribute significantly to financial stability and long-term economic growth.
One way of measuring the degree of efficiency and stability of a FX swap
market is by analyzing the dynamics that occur when conditions in that
market deviate from the CIP condition. Persistent deviations from the CIP
condition indicate less-than-perfect integration of the domestic capital
market, suggesting that the latter is hindered by direct or indirect restrictions
on capital flows. Deviation from the CIP condition might also indicate that
there exist market-wide or idiosyncratic risk premiums that compensate
market participants for actual or perceived counterparty or liquidity risk.
In the absence of a financial crisis, an efficient capital market would contain
within it a mechanism that corrects for deviations from the CIP condition.
Given smooth functioning of this mechanism, swap rates would correctly
reflect interest rate differentials between countries, given that all opportunities
for arbitrage have been exhausted. Indeed, a number of studies have shown
that in thin markets with wide bid-ask spreads, funding of both liquidity
risk and counterparty risk can result in substantial deviation from the CIP
condition. Branson (1969), Frenkel and Levich (1975), and Clinton (1988)
report existence of a neutral band within which transaction costs dissipate
arbitrage opportunities. Conversely, Aliber (1973), and Dooley and Isard
(1980) focus on the impacts of political risk arising from uncertainty driven
by capital controls. Baba and Packer (2008, 2009) explore counterparty and
liquidity risk both prior to, and following the Lehman bankruptcy, and find
that both types of risk played a significant role in the spillover of financial
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turbulence from the Lehman bankruptcy into the global FX and crosscurrency swap markets for major currencies.
For purposes of the analysis presented in this section of the chapter, deviation
from the CIP condition in the FX swap market is defined as:

DCIP

(i

F

i* )

S

(2)

S

However, when banks increase their demand for USD through the FX swap
market, demand for the USD in the spot market increases the spot rate, while
simultaneous selling of the USD in the forward market drives the forward
rate down. Given that they are unimpeded by capital controls, such forces
ultimately lead to restoration of the CIP condition.5
Figure 1 graphically depicts the deviations from the CIP condition that occurred
in the three-month FX swap markets for the JPY, HKD, SGD, and W against
the USD over the period 1 January 2005 to 31 December 2009. Similarly,
Figure 2 depicts the dispersion of the DCIP from zero in each of these four
Figure 1 Deviation from the CIP Condition in Asian FX Swap Markets
during the Period January 2005 through January 2010
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markets over the study period.6 The dates of onset of the GFC and the Lehman
bankruptcy are identified in Figure 1 as 10 August 2007 and 15 September
2008, respectively, following which USD shortages and perceived market risk
significantly impacted the four FX swap markets under study.
Two observations can be made regarding the pattern of deviation from the
CIP condition depicted in Figures 1 and 2. First, the won market stands out
among the four markets in terms of eventual response and magnitude of
divergence from the CIP condition. Second, the Lehman bankruptcy and its
aftermath created substantial positive divergences from the CIP condition in
the won market, whereas those in the HKD and SGD markets were negative.
Table 1 summarizes the statistical properties of the DCIP in the four FX
swap markets over the study period, which include average size, skewness,
and number and magnitude of deviations from the CIP condition. It shows
that the experience of the won market differed considerably from that of
Figure 2 Frequency Distribution of Deviation from the CIP
Condition in the FX Swap Markets under Study
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HKD = Hong Kong dollar, JPY = yen, SGD = Singapore dollar, KRW = won.
Notes: The sample period for the JPY, HKD, and SGD markets is 1 January 2000 to 31 December 2009. For the
won market, the sample period is 1 January 2002 to 31 December 2009.
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the other three. In particular, the mean DCIP in the won market was much
larger than in the other three markets, and its distribution was positively
skewed. In contrast, the SGD and HKD markets exhibited negative skewness,
with the SGD market recording negative deviation from the CIP condition
on average. The HKD market appears to have suffered the least disruption,
in that the average positive and negative deviations from the CIP condition
were the smallest of the four markets. CIP deviations in the yen market were
more symmetrical than in the other markets, the average size of positive
and negative deviations in that market being of a similar magnitude, which
explains the relatively small skewness in the yen market.
Stable and efficient FX swap markets ensure that any deviation from the
CIP condition will be arbitraged away in short order, given absence of
capital controls. The stability and efficiency of an FX swap market can thus
be measured through the use of the standard Engle and Granger (1987)
methodology for testing cointegration between the interest rate differential
and the swap rate. A set of non-stationary variables that are of order one
are termed “cointegrated” if there is a linear combination of these series that
is stationary.
The fundamental goal of cointegration analysis is to detect any common
stochastic trends in a set of non-stationary financial variables, and to use
these common trends to perform dynamic analysis. The existence of a
cointegration relationship between the interest rate differential and the
Table 1 Summary Statistics for Deviation from the CIP Condition
in the Four FX Swap Markets under Study over the
Sample Period

Currency

Average
Deviation
(basis
points)

Skewness

Number
of Positive
Deviations

Number of
Negative
Deviations

Average
Positive
Deviation
(basis
points)

Average
Negative
Deviation
(basis
points)

JPY

10.61

0.55

1441

1168

81.05

-76.28

HKD

-0.25

-3.27

1080

1529

7.62

-5.80

SGD

-27.13

-1.12

339

2270

28.05

-35.37

KRW

69.44

1.71

1450

609

139.33

-96.98

HKD = Hong Kong dollar, JPY = yen, SGD = Singapore dollar, KRW = won.
Notes: The sample period for the JPY, HKD, and SGD markets is 1 January 2000 to 31 December 2009. For the
won market, the sample period is 1 January 2002 to 31 December 2009.
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swap rate would indicate that there is a stable long-run equilibrium
relationship between these two variables due to arbitrage forces in the swap
market. Abeyesekera and Turtle (1995) and Crowder (1995) are early studies
that used the cointegration framework to test the long-run viability of the
CIP condition.
Table 2 shows the results of the augmented Dickey-Fuller (ADF) unit root
test on a set of variables used to estimate the cointegration vector in the
following estimation equation:
(3)
y =β +β x +z
t

0

1 t

t

where the variables yt and xt are the swap rate and the interest rate differential
at time t respectively, and zt is the error term at time t. The ADF unit root
test is performed for two periods: the pre-GFC period from 4 January 2000
to 8 August 2007, and the GFC period from 9 August 2007 to 31 December
2009.
It turns out that for the GFC period, both the swap rates and the interest rate
differentials in the markets under study are integrated of order one, except in
the case of the HKD market. The ADF unit root tests on the error terms for the
pre-GFC period indicate existence of a long-run cointegration relationship
between the interest rate differential and the swap rate in all four markets
under study. However, during the GFC period, the markets for the HKD, the
SGD, and the KRW failed to sustain the equilibrium relationship, the only
exception among the four markets under study thus being the JPY market.
To further investigate the short-run dynamics of disequilibrium in each FX
swap market under study, an error correction model (ECM) is specified.
Engle and Granger (1987) showed that an when a lagged disequilibrium
term is included as an explanatory variable in a vector autoregressive model
on differences of integrated of order one variables that are cointegrated,
the model becomes well specified. By applying the ECM, we can check for
presence of a self-regulating mechanism in the FX swap market that corrects
deviations from the long-run equilibrium within a short period of time.
The set of equations used to estimate the short-run dynamics of the model are
specified in Equation (4), where yt and xt are the swap rate and the interest
rate differential respectively, and zt = yt – β1 xt is the disequilibrium term.
The lag lengths and coefficients are determined by running ordinary least
squares (OLS) regressions. Since the OLS estimate of Equation (3) indicates
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Table 2 Statistical Results from the ADF Unit Root Test for the
Four FX Swap Markets under Study
Currency

Sample
Period
Pre-GFC

JPY
GFC
Pre-GFC
HKD
GFC
Pre-GFC
SGD
GFC
Pre-GFC
KRW
GFC

yt

∆yt

xt

∆xt

Zt

DCIPt

-1.381

-5.647

-1.320

-13.071

-9.513

-9.459

(0.866)

(0.000)

(0.883)

(0.000)

(0.000)

(0.000)

-2.323

-4.857

-2.492

-6.939

-4.355

-4.345

(0.421)

(0.000)

(0.332)

(0.000)

(0.003)

(0.003)

-2.679

-8.823

-2.705

-11.384

-6.768

-6.532

(0.245)

(0.000)

(0.234)

(0.000)

(0.000)

(0.000)

-3.999

-5.498

-4.289

-5.304

-2.071

-2.076

(0.009)

(0.000)

(0.003)

(0.000)

(0.562)

(0.560)

-0.701

-8.778

-1.116

-10.998

-6.983

-5.732

(0.973)

(0.000)

(0.926)

(0.000)

(0.000)

(0.000)

-2.382

-5.294

-1.932

-6.140

-1.829

-1.873

(0.389)

(0.000)

(0.638)

(0.000)

(0.690)

(0.669)

-1.282

-6.953

-3.467

-10.950

-4.037

-3.945

(0.892)

(0.000)

(0.043)

(0.000)

(0.008)

(0.011)

-2.025

-5.105

-2.829

-5.427

-3.043

-3.052

(0.588)

(0.000)

(0.186)

(0.000)

(0.120)

(0.118)

HKD = Hong Kong dollar, JPY = yen, SGD = Singapore dollar, KRW = won.
Notes: The figures in parentheses are p-values, while the figures lacking parentheses are t-values. Figures in bold
denote rejection of the null hypothesis of unit root at either the 1% or 5% level. For the error term zt , since the
cointegration vector was estimated, quintiles of -3.902 (1%), -3.339 (5%), and -3.047 (10%) were referenced
from the Phillips-Ouliaris distribution.

that βˆ1 > 07 for all four markets, Equation (4) will be an ECM only when
γ 1 < 0 and γ 2 > 0 . To see this, suppose zt is large and positive, then yt will
decrease because γ 1 < 0 and xt will increase because γ 2 > 0 .
k1

k2

i =1

i =1

k3

k4

i =1

i =1

Δyt = α1 + ∑ β1i Δyt −i + ∑ β 2i Δxt −i + γ 1 zt −1 + Ò1t

(4)

Δxt = α 2 + ∑ β3i Δyt −i + ∑ β 4i Δxt −i + γ 2 zt −1 + Ò2t
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The estimation results for the ECM are reported in Table 3. We can verify
that during the pre-GFC period, the coefficients of the error correction terms
for the four markets under study have the correct sign. However, during the
GFC period,8 the signs of the coefficients indicate that the ECM does not
guarantee convergence to an equilibrium state.
Based on the cointegration and ECM analysis performed, we find that the FX
swap markets in the four economies under study operated in an efficient and
stable manner during the pre-GFC period, a long-run equilibrium relationship
between the interest rate differential and the swap rate being apparent.
However, beginning with the summer of 2007, this stability was undermined
by USD liquidity problems in global money markets. In particular, increasing
uncertainty regarding possible losses associated with credit and securitized
products, the underlying assets of which originated in the US subprime
mortgage sector, impaired the efficient functioning of global money markets.
The Lehman Brothers bankruptcy on 15 September 2008 further heightened
perceived counterparty risk, thus causing the intermediation function of
global money markets to be disrupted.
Table 3 Coefficients Relating to Error Correction Terms
Currency
Yen

Variable
γ1

γ2
Hong Kong dollar
Singapore dollar
Won

Pre-GFC

GFC

-1.092***

-1.253***

0.001

-0.003

γ1

-0.406***

-0.065***

γ2

0.285***

-0.044***

γ1

-0.515***

-0.364***

γ2

0.008**

0.019**

γ1

-0.286***

-0.153***

γ2

0.000

-0.002

Note: The symbols ***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
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Determinants of Deviation from the CIP Condition
Baba and Packer (2008) investigated the impact of the money market
turmoil of 2007–2008 on the EUR-USD FX swap market. In particular, they
analyzed the impact of increases in perceived counterparty risk on the part
of European and US financial institutions participating in interbank markets,
after controlling for USD shortages in European financial institutions and
the European Central Bank’s (ECB) dollar term-funding auctions supported
by swap lines with the Federal Reserve. They used two measures to assess
differences in perceived counterparty risk on the part of European and US
financial institutions. The first of these was the difference in credit default
swap (CDS) spreads between the USD London Interbank Offer Rate (LIBOR)
panel banks headquartered in the Eurozone and those headquartered in
the United States. The second measure they used was the difference in CDS
spreads between two aggregate sectoral CDS spread indexes, these capturing
a broader array of financial institutions in each region. Further, they used
the difference between the EUR and USD LIBOR-overnight index swap (-OIS)
spreads as the control variable to prevent relative counterparty risk from being
confounded with relative funding liquidity risk.9 Their findings suggest that
concern over counterparty risk on the part of European financial institutions
was one of the important drivers of deviation from the CIP condition in
the EUR-USD FX swap market. In fact, prior to the Lehman bankruptcy, the
ECB’s efforts were not effective in reducing deviation from the CIP condition,
although these efforts did significantly reduce the volatility of the deviation.
Extending the currency coverage of their study to the EUR, the Swiss franc
(CHF), and the pound sterling (GBP), Baba and Packer (2009) also included
the Lehman failure in explaining deviations from the CIP condition. Their
empirical analyses revealed the globalization of dollar shortages following
the Lehman failure, which caused the difficulties faced by US financial
institutions in raising US dollar funding to possibly equal those of European
financial institutions. Thus, the deteriorating credit-worthiness of US financial
institutions was an independent source of imbalance in FX swap markets.
The coordinated efforts of the Federal Reserve, the ECB, the Swiss National
Bank (SNB), and the Bank of England (BOE) in providing unlimited swap
lines proved to be effective, empirical tests revealing at least 30-basis-point
reductions in the deviation following introduction of these swap lines.
Regarding the impact of the global financial crisis on Asian swap markets,
Hui, Genberg, and Chung (2011) examined the markets in which the HKD,
the JPY, and the SGD are traded, and found that tightened USD liquidity
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resulted in negative deviations in the HKD and SGD markets. These negative
deviations reflect the fact that the HKD and SGD markets had become
alternate USD funding sources when borrowing in the European economies
became more difficult, counterparty risk not being a concern in the money
and FX swap markets relating to the HKD and SGD.
Baba and Shim (2010, 2011) examined the experience of the W-USD FX swap
market during the GFC, and specifically tested the effectiveness of the BOK’s
use of its swap line with the Federal Reserve in alleviating dislocations in the
W-USD FX swap and cross-currency swap markets. They found that provision
of USD funds via USD loan auctions that were funded by the swap line with
the Federal Reserve was effective in reducing the positive CIP deviations in
this swap market.
This section re-examines the extent to which difficulties in funding liquidity
and perceptions of counterparty risk on the part of US institutions and their
counterparts explain both the direction and magnitude of divergences from
the CIP condition in the four Asian FX swap markets under study. As the
Lehman bankruptcy heightened the credit risk of financial intermediaries,
this section focuses on the importance of perceived counterparty risk in
explaining the dislocations observed in the four swap markets. For purposes
of the analysis presented in this section, the GFC period is sub-divided into
the pre-Lehman period and the post-Lehman period.

Estimation Model for the Impact of Funding Liquidity
The first estimation model presented below investigates the degree to which
there exists a link between market-wide funding liquidity risk and deviation
from the CIP condition in the market under study. As explained earlier,
market-wide funding liquidity risk can be measured by the spread between
the interbank lending rate and the overnight index swap rate in the economy
concerned. Despite the fact that this spread includes factors in addition to the
market-wide funding liquidity risk premium, McAndrews, Sarkar, and Wang
(2008) and Michaud and Upper (2008) find that there is a substantial and
time-varying funding liquidity component contained in the spread. To test
whether the local market-wide funding problem had any impact on domestic
FX swap markets, we estimate the following regression model:
ΔDCIPt = β 0 + β1 DCIPt −1 + β 2 ΔDCIPt −1 + β3ΔLFRtD + β 4 ΔLFRtUS + β5 ΔVIX t + ut (5)

where LFRtD measures the funding liquidity risk of the Asian market
concerned,10 and LFRtUS is the spread between the USD-LIBOR rate and

6_ Deviation from Covered_2nd.indd 173

12/12/13 4:50 PM

174

Asian Capital Market Development and Integration—Challenges and Opportunities

the USD-OIS rate. A positive change in funding liquidity risk in Asian
markets (ΔLFRtD > 0 ) would indicate rising funding costs for domestic
financial intermediaries. The result of such rising funding costs would
be an increasingly constrained ability on the part of domestic financial
intermediaries to fund short-term liabilities. This in turn would spill over into
the FX swap market when these domestic financial intermediaries financed
their USD-denominated short-term liabilities.
For example, if a Republic of Korea bank obtains USD funding through the
W-USD FX swap market, this increased demand for USD would raise the
spot exchange rate (St), the bank’s simultaneous sale of USD forward putting
downward pressure on the forward rate (Ft ) thereby widening the deviation
DCIPt. Likewise an increase in the USD LIBOR-OIS spread would indicate
reluctance on the part of US banks to lend in the interbank market. This
would in turn cause the bank concerned to turn to the FX swap market as a
source of USD, which it would receive in exchange for the foreign currency
concerned. This transaction would put selling pressure on the USD in the
spot market, while the bank’s simultaneous buying of USD in the forward
market would raise the USD forward rate. Therefore, the impact of a change
in LFRtD is positive ( β3 > 0) on DCIPt while the impact of a change in LFRtUS
would be negative ( β4 < 0). The variable VIXt is the implied volatility of the
S&P 500 index option, which is used to control for the impact of uncertainty
regarding the outlook for the global economy on the part of Asian FX
swap markets.
The results of estimation of Equation (5) are summarized in Table 4.
Table 4 Statistics Relating to the Relationship between the DCIP
and Funding Liquidity Measures
JPY

HKD

SGD

W

Pre-Lehman Period

ΔLFRtD
ΔLFRtUS
Constant

1.017

0.664***

0.297**

0.734

(0.360)

(0.002)

(0.018)

(0.294)

-3.060***

-1.514***

-0.802***

0.017

(0.000)

(0.001)

(0.009)

(0.897)

0.825

0.444

-0.442

-0.129

(0.375)

(0.389)

(0.295)

(0.684)
continued on next page
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Table 4 continued

JPY
Observations
Adjusted R-squared

HKD

SGD

W

287

287

287

287

0.616

0.409

0.415

0.373

Post-Lehman Period

ΔLFR

D
t

ΔLFRtUS
Constant

Observations
Adjusted R-squared

-1.466

0.613***

0.213

0.846***

(0.587)

(0.002)

(0.276)

(0.000)

1.301

-0.513

-0.601

-0.214

(0.169)

(0.141)

(0.185)

(0.530)

0.279

0.143

0.072

-0.685***

(0.623)

(0.309)

(0.737)

(0.001)

338

338

338

338

0.528

0.308

0.313

0.232

HKD = Hong Kong dollar, JPY = yen, SGD = Singapore dollar, W = won.
Note: The figures in parentheses are p-values. The symbols ***, **, and * indicate statistical significance at the
1%, 5%, and 10% levels, respectively.

With the exception of the won case, prior to the Lehman bankruptcy, the
signs of the coefficients regarding changes in both domestic and US funding
liquidity risk measures correctly reflect the pressure placed upon the JPY, HKD,
and SGD FX swap markets. On the other hand, the significance of liquidity
risk vanishes in the JPY and SGD cases during the post-Lehman period, while
the domestic liquidity strain in the Republic of Korea seems to exert pressure
on the W-USD FX swap market. It is also notable that the explanatory power
of the funding liquidity risk variables drops during the post-Lehman period as
compared to the pre-Lehman period. This suggests that another factor such
as increased awareness of counterparty risk due to the Lehman bankruptcy
might have caused the dislocations observed in the swap markets.

Estimation Model for the Impact of Counterparty Risk
The Lehman bankruptcy placed additional strain on the global money
market, in that aversion to counterparty risk augmented difficulties in
acquiring USD funding through interbank markets. Financial intermediaries
unable to access USD dollar funding through interbank markets thus turned
to FX swap markets as alternative USD dollar funding sources. In particular,
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they increasingly placed USD-buy orders in the spot market and USD-sell
orders in the forward market in two-legged FX swap transactions. In order
to measure the counterparty risk of individual financial intermediaries, CDS
spreads are used. In particular, the average value of CDS spreads of major
banks in Japan; Hong Kong, China; Singapore; and the Republic of Korea
are used to represent counterparty risk in the market concerned. Thus, the
estimation model specified earlier is now extended in the following manner
to reflect concerns regarding counterparty risk:

ΔDCIPt = β0 + β1DCIPt −1 + β 2 ΔDCIPt −1 + β3ΔLFRtD + β 4 ΔLFRtUS
+ β5 ΔCRtD + β6 ΔCRtUS + β7 ΔVIX t + ut

(6)

where the variable CRtD represents the counterparty risk of major banks in
each economy, while CRtUS captures the counterparty risk of US banks. Since
a bank with a high risk of default would find it difficult to borrow in the
interbank market, it would instead turn to the FX swap market to obtain USD
funding. Thus an increase in CRtD would prompt USD buy or sell activity in the
FX swap market by a non-US bank, which would raise the spot exchange rate
and lower the forward exchange rate. This would exacerbate the deviation
from the CIP condition ( β5 > 0). On the other hand, deterioration in the credit
standing of US banks would reduce the supply of USD funds to the interbank
market, these funds being diverted to the FX swap market. The supply of
USD in response to the USD funding requirements would entail USD sell or
buy activity, thereby reducing the deviation from the CIP condition (β6 < 0).
However, counterparty risk concerns among US banks themselves could have
prompted USD funding from the FX swap markets in Asia through branches
or subsidiaries of these US banks, in which case the effect of an increase in
CRtUD would be positive.
The estimation results for equation (6) are summarized in Table 5. It should
be noted that two separate regressions are used in the analysis of the KRW
case in order to control for possible multicollinearity between CRtD and
CRtUS . This possibility of CDS multicollinearity is supported by other studies
such as Longstaff et al. (2007), which demonstrated that the sovereign CDS
spread is highly related to global risk; thus little or no country-specific creditrisk premium exists. Even though we use CDS spreads on banks rather than
those relating to sovereigns, this argument remains valid. When we used
principal component analysis for all bank CDS spreads used in our model,
the first principal component captured more than 86% of variations in the
correlation matrix. We also conducted the same exercise for other markets
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Table 5 Statistics Relating to the Relationship between Deviation
in the CIP Condition and Counterparty Risk
HKD

JPY

SGD

W

Post-Lehman Period

∆LFR

D
t

∆LFR

US
t

∆CRtD
∆CR

US
t

Constant

Observations
Adjusted R-squared

-2.667

0.595***

0.213

0.786***

0.900***

(0.316)

(0.003)

(0.275)

(0.001)

(0.000)

1.398

-0.475

-0.564

-0.349

-0.327

(0.117)

(0.190)

(0.223)

(0.344)

(0.375)

9.251**

-0.344

-1.055

0.629

(0.016)

(0.558)

(0.324)

(0.230)

-3.861***

-0.077

0.024

0.885**

(0.001)

(0.853)

(0.955)

(0.032)

0.132

0.122

0.060

-0.635***

-0.600***

(0.812)

(0.366)

(0.782)

(0.008)

(0.007)

338
0.552

338
0.306

338
0.312

338
0.239

338
0.239

HKD = Hong Kong dollar, JPY = Japanese yen, SGD = Singapore dollar, W = won.
Note: The figures in parentheses are p-values. The symbols ***, **, and * indicate statistical significance at the
1%, 5%, and 10% levels, respectively.

to see if there exists loss of significance due to multicollinearity; however, no
noticeable changes were found.
The most noticeable change that results from incorporating counterparty
risk into the model occurs in the case of the W-USD FX swap market. We
found that the CDS spreads of both the domestic and US banks have a
positive effect on deviation from the CIP condition in the W-USD market.
Interestingly, the influence of credit risk in the US banking sector has quite a
significant positive effect, suggesting that US-affiliated banks in the Republic
of Korea were seeking USD in the FX swap market. This can be explained by
the fact that short-term external dollar financing in the Republic of Korea
was intermediated mainly through the banking sector’s wholesale financing
channel. Both the FX swap market and the cross-currency swap market thus
became important components of the dollar funding mechanism. This was
particular true during periods when funding costs were advantageous for
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the domestic branches of foreign banks with high credit ratings prior to the
GFC. Reflecting this trend, external short-term debt held by foreign bank
branches (FBSTD) as a percentage of total banking sector external short-term
debt (TBSTD) hovered around 60% beginning in mid-2006 (Figure 3).11 Given
the relatively high proportion of foreign bank holdings of external shortterm debt, the need to meet USD short-term obligations would have placed
considerable strain on the W-USD FX swap market.
The results for the HKD and SGD markets demonstrate that counterparty
risk did not significantly affect deviations from the CIP condition in these
two markets. However, the negative signs for the coefficient ∆LFRtUS and
counterparty risk in the HKD and SGD markets indicate that the USD was in
net positive supply during the period, which is consistent with the negative
CIP deviations observed in these markets.

Figure 3 Percentage Share of Foreign Banks in Total Short-Term
External Debt in the Republic of Korea, 1994–2009
%
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FBSTD = foreign-bank holdings of external short-term debt, TSTD = total external short-term debt, TBSTD =
total banking sector holdings of external short-term debt.
Source: Bank of Korea.
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Policy Effectiveness
As part of a series of coordinated measures for providing term dollar funding,
the Federal Reserve announced creation of a Term Auction Facility (TAF) on
12 December 2007. Under this facility, fixed amounts of term funds could be
auctioned-off to depository financial institutions against numerous types of
collateral. The Federal Reserve also authorized temporary swap lines with the
ECB and SNB on the same day.12 Beginning in March 2008, the size of these
swap lines increased several times over. Further, following Lehman Brothers’
filing for protection against creditors under Chapter 11 on 15 September
2008, the Federal Reserve expanded existing dollar swap lines and established
new swap lines with the Bank of Japan (BOJ), the Bank of England (BOE),
and the Bank of Canada (BOC) on 18 September 2008.13 The impact of these
announcements on the risk premium has been analyzed by Baba and Packer
(2008, 2009), as well as by Hui, Genberg, and Chung (2011). The results of
these analyses were that the announcements helped reduce both the level and
the degree of volatility in the deviation from the CIP condition, particularly in
the wake of the Lehman bankruptcy. In a similar move aimed at alleviating
global USD funding shortages, on 29 October 2008, the Federal Reserve
extended swap lines to the BOK and the MAS of up to $30 billion each.14
The BOJ and the BOK carried out USD swap auctions and provided USD
funds to the market by utilizing the swap line arrangements with the Federal
Reserve referred to above. However, Singapore did not. In order to incorporate
the impact of provision of liquidity through central bank swap lines for Japan
and the Republic of Korea into our analysis, the policy variable SWFEDt
is added to Equation (6).
In order to provide foreign currency liquidity in the domestic financial market
during the turbulence of 2008 and 2009, the BOK conducted loan auctions
using funds from the Federal Reserve, as well as swap auctions using its own
foreign reserves. For the policy variable in our regression model, we used
the total outstanding amount of USD funds provided through these loan
auctions from December 2008 to December 2009. Details pertaining to use
of this variable are provided in Table 3 of Baba and Shim (2011).
In order to provide USD funds to financial intermediaries, the BOJ used FX
swap contracts with the Federal Reserve from September 2008 to December
2009. Table 6 shows the extent of USD funding provided to financial
institutions in Japan during this period. It should be noted that even though
we have information regarding the maturity for each auction, it would still
have been possible for participants in these auctions to repay their loans prior
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to maturity. As a result, we use the allocated amount, rather than the change
in the balance of total USD provided through these auctions as the policy
variable in the regression.
Table 6 USD Auctions Using the Bank of Japan Loan Facility
Provided via the Swap Line with the Federal Reserve

Maturity

Amount
Offered
($ millions)

Amount
Allocated
($ millions)

Mean
Interest
Rate (%)

2008-10-23

29,622

29,622

3.448

2008-10-09

2009-01-05

36,299

20,000

4.135

2008-10-21

2008-10-23

2008-11-20

50,168

50,168

2.11

2008-11-04

2008-11-06

2009-01-29

44,239

44,239

1.6

2008-11-18

2008-11-20

2008-12-18

32,751

32,751

1.51

2008-12-02

2008-12-04

2009-02-26

30,584

30,584

1.42

2008-12-16

2008-12-18

2009-01-15

27,893

27,893

1.28

2008-12-30

2009-01-05

2009-03-26

15,678

15,678

1.2

2009-01-13

2009-01-15

2009-02-12

15,890

15,890

1.17

2009-01-27

2009-01-29

2009-04-23

22,430

22,430

1.26

2009-02-10

2009-02-12

2009-03-12

13,660

13,660

1.26

2009-02-24

2009-02-26

2009-05-21

19,226

19,226

1.25

2009-03-10

2009-03-12

2009-04-09

16,495

16,495

1.26

2009-03-24

2009-03-26

2009-06-18

2,874

2,874

1.25

2009-04-07

2009-04-09

2009-05-07

9,760

9,760

1.2

2009-04-21

2009-04-23

2009-07-16

7,950

7,950

1.21

2009-05-01

2009-05-07

2009-06-04

8,560

8,560

1.2

2009-05-19

2009-05-21

2009-08-13

5,622

5,622

1.22

2009-06-02

2009-06-04

2009-07-02

4,100

4,100

1.21

2009-06-16

2009-06-18

2009-09-10

251

251

1.23

2009-06-30

2009-07-02

2009-07-30

3,020

3,020

1.22

2009-07-14

2009-07-16

2009-10-08

220

220

1.21

2009-07-28

2009-07-30

2009-08-27

2,020

2,020

Auction
Date

Exercise
Date

2008-09-24

2008-09-25

2008-10-07

1.2

continued on next page
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Table 6 continued

Auction
Date

Amount
Offered
($ millions)

Amount
Allocated
($ millions)

Mean
Interest
Rate (%)

Exercise
Date

Maturity

2009-08-11

2009-08-13

2009-11-05

120

120

1.21

2009-08-25

2009-08-27

2009-09-24

1,530

1,530

1.19

2009-09-09

2009-09-10

2009-12-03

170

170

1.19

2009-09-18

2009-09-24

2009-10-22

1,020

1,020

1.19

2009-10-06

2009-10-08

2009-12-17

135

135

1.16

2009-10-20

2009-10-22

2009-11-19

510

510

1.17

2009-11-04

2009-11-05

2010-01-14

0

0

2009-11-17

2009-11-19

2009-12-17

110

110

2009-12-01

2009-12-03

2010-01-14

0

0

2009-12-15

2009-12-17

2010-01-14

545

545

1.15

1.16

Source: Bank of Japan.

Table 7 shows the impact of SWFEDt in reducing deviation from the CIP
condition in both Japan and the Republic of Korea, without affecting any
other variables. Inclusion of the policy variable results in a slight increase in
the value of the adjusted R-squared.
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Table 7 Effects of Provision of USD Funding via the Swap Line
with the Federal Reserve (Post-Lehman Period)
Yen

Won

Post-Lehman Period

∆LFRtD
∆LFRtUS
∆CRtD
∆CRtUS

-2.766

0.575***

0.665***

(0.286)

(0.002)

(0.001)

1.385

-0.372

-0.356

(0.132)

(0.299)

(0.306)

9.316**

0.494

(0.015)

(0.301)

-4.015***

0.706*

(0.001)

(0.084)

-0.767***

-0.060**

-0.060**

SWFEDt

(0.003)

(0.000)

(0.000)

Constant

0.023

-0.573***

-0.545***

(0.672)

(0.008)

(0.009)

338

338

338

0.561

0.299

0.299

Observations
Adjusted R-squared

Note: The figures in parentheses are p-values. The symbols ***, **, and * indicate statistical significance at the
1%, 5%, and 10% levels, respectively.

Conclusion
This chapter examines the collective experience of deviation from the CIP
condition in the JPY, HKD, SGD, and W FX swap markets during the global
financial crisis. Our long-run equilibrium analyses demonstrate that both the
efficiency and stability of the CIP condition were maintained prior to the GFC,
but that these markets consistently deviated from the CIP condition in the
wake of the Lehman bankruptcy.
In order to examine the relative importance of liquidity funding constraints
and counterparty risk considerations, models for analyzing deviation from
the CIP condition are estimated for all four markets.
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The signs of the coefficients relating to changes in both domestic and US
funding liquidity risk measures correctly reflect the significant pressure placed
on the JPY, HKD, and SGD FX swap markets prior to the Lehman bankruptcy.
Following the Lehman bankruptcy, domestic counterparty risk played a
considerable role in widening the deviation from the CIP condition in the
case of the yen. For the Republic of Korea, the impact of credit risk in the US
banking sector was significant and positive, suggesting that the branches
and subsidiaries of US banks operating in the Republic of Korea funded
USD availability in the FX swap market. In contrast, during the post-Lehman
period, counterparty risk had no significant impact on deviation from the CIP
condition in the HKD and SGD markets. However, the negative signs of the
coefficients for the variables capturing funding liquidity risk in the US market
and counterparty risk in the HKD and SGD markets suggest that the USD was
in net positive supply during the period.
Finally, the BOJ and the BOK provided USD funds to financial institutions in
their respective countries via auctions funded under swap-line arrangements
with the Federal Reserve. We found that these auctions significantly reduced
deviation from the CIP condition in both the yen and won FX swap markets.
Differences between the empirical results for the Republic of Korea and the three
other countries under study following the global financial turmoil originating
in the Lehman Brothers bankruptcy may reflect the Republic of Korea’s fragile
market structure and gaps in the depth of the funding market. That is, deep
and liquid FX funding markets may have greater capacity to absorb external
shocks, thereby increasing the resilience of the funding market concerned
during a crisis. Compared with the Republic of Korea, provision of liquidity
in the HKD and SGD markets was apparently less constrained. Further, the
diverse funding sources of the banks in the HKD and SGD markets, the foreigncurrency funding sources of which include international bond issuances and
retail dollar deposits, further facilitated provision of liquidity in these markets.
Ultimately, the turmoil in the Republic of Korea FX swap market that is
reflected in significant deviations from the CIP condition following the
Lehman bankruptcy largely resulted from currency and maturity mismatches
in the domestic banking sector. In particular, Republic of Korea banks relied
heavily on the branches of foreign banks for USD funding, mostly through
short-term borrowings rolled over upon maturity. Further, increased shortterm external debt made the Republic of Korea economy vulnerable to
reversals in foreign-investor confidence. As a result, problems experienced by
Republic of Korea banks relating to FX liquidity and counterparty risk peaked
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when global financial institutions began de-leveraging, and thus ceased
rolling-over short-term loans to Republic of Korea banks.
With this in mind, the Republic of Korea government recently introduced
macroprudential measures such as limits on FX derivatives positions and a
bank levy. While such measures may help curtail excessive foreign borrowing
and reduce the possibility of dislocations in the FX funding market in the event
of global financial distress, a more thorough assessment of these measures is
required prior to making any definitive statement regarding them.
Further, extending current efforts at building-up permanent, effective global
financial safety nets would appear to be a prudent course for policymakers,
as inter-central-bank swap agreements played a key role in stabilizing market
sentiment and calming the funding market at the peak of the global financial
turmoil. Moreover, inter-central-bank swap arrangements may reduce
incentives for central banks to maintain large and costly foreign reserves as
insurance against irrational market behavior.

Notes
1

2
3

4

5

However, FX swap contracts are not devoid of risk. If one party to the contract defaults, the
other party will have no choice but to buy funds at the current market price in an amount
sufficient to reconstruct that latter party’s original financial position. Given that the current
market price of replacing the funds thus lost exceeds the price stated in the FX contract,
the party replacing those funds will incur a loss. Both parties to an FX swap contract thus
bear foreign exchange risk.
Both F and S denote the nominal value of one unit of foreign currency denominated in
terms of domestic currency, e.g., W 1,000 per $1.
If the interest rate differential between the two countries were to exceed the swap
rate, then foreign investors could garner for themselves the benefit of this interest rate
differential through a forward exchange-rate contract, after allowing for any associated
foreign-exchange risk. This would cause equilibrium to be restored, since capital inflows
would drive the domestic interest rate down, while buying and selling of the dollar in the
spot and forward exchange markets through FX swap arrangements would simultaneously
drive the swap rate up.
FX swap arrangements have been widely used by banks in the Republic of Korea to secure
USD funding for meeting the needs of the domestic shipbuilding industry in hedging
foreign exchange risk.
DCIP is essentially the difference between the implied FX-swap USD funding cost, and the
USD funding cost in the interbank market, S (1 + i ) F − (1 + i ).
The sample period relating to the histogram in Figure 2 and the statistics in Table 1 is
1 January 2000 to 31 December 2009 for the JPY, the HKD and the SGD, and from 1
January 2002 to 31 December 2009 for the won. The estimation results reported in Tables
2 and 3 likewise relate to these sample periods.
For the sake of brevity, the results of the OLS estimation of Equation (3) are not reported.
From 9 August 2007 to 31 December 2009
*

6

7
8
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9

10

11

12
13
14

The overnight index swap (OIS) is an interest-rate swap arrangement, the floating leg of
which is tied to an overnight rate, the latter being compounded over a specified term.
An OIS typically involves exchange at maturity of only the difference between the agreed
fixed rate and the interest accrued through compounding of the floating index rate on a
pre-agreed notional amount. Since there is no initial cash flow, OIS rates are considered to
incorporate only minimal liquidity risk premiums.
The three-month JPY LIBOR-OIS, HKD HIBOR-OIS, and SGD SIBOR-OIS rates are used for
the Japan, Hong Kong, and Singapore markets, respectively. For the Republic of Korea
market, we use three-month bank certificate-of-deposit rates to measure interbank
funding pressure, these rates being used as the reference rate for domestic interest-rate
swap transactions. Conversely, we use the three-month Monetary Stabilization Bond yield
as a proxy for the OIS, due to lack of OIS quotes in the Republic of Korea market.
This period coincides with very large demand by the shipbuilding industry for forward
contracts long the won as a hedge against long-term exchange-rate risk. However, the
banks were exposed to the exchange-rate risk on the other side of the contract, thus
creating a sizable short USD position in the spot market as a means of covering their
forward short won positions. In fact, a large portion of USD funding was provided by
foreign banks operating in the Republic of Korea through swap deals with Republic of
Korea banks.
The Federal Reserve stated that it would provide up to $20 billion and $4 billion to the ECB
and SNB respectively for up to 6 months.
The Federal Reserve expanded existing swap lines by $180 billion, and authorized new
swap lines with the BOJ, the BOE, and the BOC.
The Federal Reserve also opened swap lines with Banco Central do Brasil and Banco de
Mexico on the same day.
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CHAPTER 7

Asia’s Changing Position in
Global Financial Reform
Nicolas Véron1

Introduction
The Global Financial Crisis—or rather the North Atlantic Financial Crisis, as
it can be more accurately described from a non-Western perspective—has
profoundly altered the actual and perceived shape of the global financial
system. It has also shattered the previous near-consensus on the inevitability
and desirability of further global financial integration.
This chapter argues that these developments present Asia with both new
opportunities and more responsibilities.2 Until the late 2000s, Asia had
limited influence on the shaping of the global financial order, of which it
was nevertheless a beneficiary. In the new crisis-induced context, Asians
are becoming core participants in global financial regulatory discussions
alongside Americans and Europeans, even though their voice in those
institutions remains underdeveloped. In a phase of relative retrenchment of
both the United States (US) and Europe, this means that Asian leadership will
be increasingly sought in global financial reform.

Asia and Global Financial Integration
The past two decades have witnessed a dramatic increase in Asia’s
importance in the global financial system. Most of this increase has taken
place through the internal growth of national financial systems, but crossborder interactions are bound to take more and more prominence as Asian
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economies move up the path of financial development. As a consequence,
the international dimensions of financial regulation must be seen as a critical
concern for Asian policymakers.
The increasing heft of Asia’s financial sector is reflected in the increase in the
size of its large banks. Figure 1 illustrates the rise in market value of large listed
Asian banks in the past decade as compared with those in Europe and the US.
Figure 2 disaggregates the corresponding sample of Asian banks by country of
headquarters, illustrating the dramatic impact of the public listing of the large
state-owned lenders in the People’s Republic of China (PRC) since the mid-2000s.
Figure 1 Aggregate Market Value of the World’s Largest Listed
Banks, by Geographic Region
($ billion)
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Note: Banks listed in the Financial Times Global 500 rankings.
Source: Author’s calculations using data from Financial Times Global 500 Rankings.
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Figure 2 Percentage Shares in the Aggregate Market Value of
Large Listed Asian Banks, by Economy of Headquarters
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Note: Banks listed in Financial Times Global 500 rankings.
Source: Author’s calculations using data from Financial Times Global 500 Rankings.

A specific component of Asia’s financial development has been remarkably
high savings rates, resulting in a rapidly growing share of non-Japan Asia in
the world’s total external assets. Haldane (2010) projects that this share is
bound to become dominant in the coming decades, as shown in Table 1.
Table 1 Regional Percentage Shares in Total Global External
Assets, Historical and Projected (%)
Region

1980

1990

2000

2010

2020e

2030e

2040e

2050e

Asia,
ex-Japan

3

3

4

7

17

32

44

52

Japan

7

22

13

9

7

5

3

2

Europe

51

46

48

47

40

30

23

19

United
States

32

24

28

28

23

17

14

12

7

5

7

9

13

15

16

15

Rest of
World

Source: Haldane (2010).
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While Asia’s financial sector is increasingly prominent in these global
comparisons, it remains predominantly focused on domestic markets, with a
limited orientation toward cross-border financial activity. Figure 3 illustrates
that the “home bias” of the largest Asian banks, which is defined as the
percentage share in global revenue derived from the home country, tends to
be far more pronounced than in the case of their Western peers. Moreover,
banks provide the bulk of financial intermediation in most Asian financial
systems, as compared with the relatively more developed role of bond
markets and other forms of non-bank financing in many Western economies.
Indeed, in contrast to domestic financing through local banks, crossborder financing in Asia is intermediated primarily through foreign—mostly
Western—institutions. Rodeia (2010) finds that in 2009, foreign banks
accounted for 71%–99% of activity in inbound and outbound mergers and
acquisitions, international equity capital markets, and debt capital markets in
the PRC, India, and Japan, while they accounted for only 17% of corporate
loans and corporate deposits in the same three countries. Looking forward,
Foulis (2010) argues that banks in the PRC, India, and other large emerging
economies are unlikely to expand aggressively outside their home markets in
the near future.
However, cross-border financial activity can be expected to play an increasingly
important role in the future, as Asia moves along a path of further financial
development and more open financial systems. The Asian Development Bank
(ADB), among others, has highlighted the risk that insufficiently developed
financial intermediation, among other factors, may contribute to major Asian
economies being caught in a “middle-income trap” (ADB, 2011). As Asian
economies evolve toward more innovation-based economic growth models,
the effectiveness of capital allocation, including that across borders, can be
expected to play an increasingly important role in fostering growth.
These features, together with the experience of the regional financial crisis of
the late 1990s, help to explain the somewhat mixed status of implementation
of international financial regulatory standards in Asia. Notably, Basel accords
on capital and liquidity have been relatively easily adopted, while the spread
of international accounting and disclosure standards is patchier. The Basel
Committee’s latest public report at this writing (BCBS, 2012) indicates that
among seven Asian jurisdictions represented in the Committee, five (Hong
Kong, China; India; Japan; the Republic of Korea; and Singapore) had
completed adoption of Basel II in May 2012, and a sixth (Indonesia) was to
complete its implementation in December 2012. In contrast, the PRC has
adopted a more cautious stance—not dissimilar to that of the US—with
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ASIA (Avg)
11.37

N. AMERICA
(Avg) 29.52
EUROPE (Avg)
52.93
REST OF WORLD
(Avg) 25.97

Notes: Vertical bars show the percentage share of 2010 revenue originating in jurisdictions outside the home country in total revenue generated by each of the world’s 50
largest banks as per 2011 assets, using rankings from The Banker database. Horizontal lines indicate asset-weighted regional averages.
Source: Banks’ annual reports and author’s calculations.
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an ongoing assessment of the applications submitted by large banks to be
allowed to use advanced approaches. The adoption of International Financial
Reporting Standards (IFRS) presents a more heterogeneous picture, as some
jurisdictions (Hong Kong, China; the Republic of Korea, and Taipei,China)
have fully adopted IFRS. Others (PRC, India, and Singapore) are on a path
toward convergence of their national accounting standards with IFRS, but
with some significant differences still remaining. Finally, Japan allows publicly
listed companies to use IFRS as an alternative to national standards, but has
not made the use of IFRS mandatory.
More generally, the adoption of tight bank supervisory standards, particularly
after the Asian financial crisis, has made it relatively easy for most Asian
jurisdictions to comply with the minimum thresholds introduced by the Basel
Committee’s successive Capital Accords. By contrast, the predominance of
family- or state-controlled companies and a comparatively weak representation
of minority investors in policy processes have resulted in a more limited or
lopsided adoption of international standards of corporate governance and
financial disclosure in many Asian jurisdictions, the latter including cases
of “mock compliance” in which standards are nominally adopted, but not
effectively complied with (Walter, 2008).

Global Financial Authorities: Crisis-Induced Rebalancing and Institutional Mismatch
The superstructure of global financial authorities3 has emerged gradually
over the past decades, mostly as a result of financial crises, starting with the
difficulties associated with repayment of Germany’s World War I reparations
that led to the establishment of the Bank for International Settlements (BIS)
in 1930 in Basel (Rottier & Véron, 2010). In terms of their membership, these
bodies have long been dominated by Western jurisdictions.4 Japan joined
most of them early on, including the Group of Seven and Group of Eight
(G-7/G-8), as well as the G10, the latter being an influential group created
in 1962 within the BIS. In the case of both the G7/G8 and G10, Japan is or
was the only Asian member. In the BIS-affiliated committees such as the Basel
Committee on Banking Supervision (BCBS), the Committee on the Global
Financial System (CGFS), and the Committee on Payment and Settlement
Systems (CPSS), Japan was also the only formal member from Asia until
the North Atlantic Financial Crisis, even though other Asian jurisdictions
were invited to join meetings on an informal basis from the late 1990s.
Both Hong Kong, China and Singapore were represented alongside Japan
in the Financial Stability Forum (FSF), which was created with a permanent
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secretariat in Basel following the 1997–1998 Asian crisis. The Asian financial
crisis also led to formation of the Group of Twenty Finance Ministers and
Central Bank Governors (G20), with five Asian countries being represented in
this grouping: the PRC, India, Indonesia, Japan, and the Republic of Korea.
In 1999, this group superseded prior attempts at international coordination
that included emerging economies, such as the G22 created in 1997 in which
Asian representation also included Hong Kong, China; Malaysia; Singapore;
and Thailand, as well as the larger G33 created in early 1999.
Since the onset of the crisis, significant changes have been made to this
institutional framework. Three major interrelated reasons for this can be
identified. First, as noted in the previous section, Asia’s relative weight in
the global financial system increased rapidly during the 2000s, leading to
the realization that the institutional balance inherited from the previous era
was increasingly untenable. Second, the crisis had shattered the pretense
of superiority of Western financial systems. This outcome was in sharp
contrast to most systemic financial crises of the 1990s and early 2000s that
had predominantly affected emerging markets, particularly those in Asia,
Eastern Europe, Japan, Latin America, Russian Federation, and Turkey, and
peripheral countries of the West (e.g., the Scandinavian crises of the early
1990s). Thus, the long-ingrained notion that the large Western economies
were entitled by their financial success to set standards for the rest of the
world had suddenly become obsolete. Third, there was a perception that
emerging economies could provide significant resources to contribute to
resolution of the crisis, and that it was therefore in the West’s self-interest
to co-opt them in global financial discussions. This perception was fueled by
the large financial investments made by sovereign wealth funds (particularly
those of the PRC, the Gulf countries, and Singapore) in ailing European and
the US financial institutions during the initial stages of the crisis in 2007 and
early 2008 (Truman, 2010).
The first and perhaps most symbolic illustration of this rebalancing was the
announcement by US President George Bush on 22 October 2008 that he
would invite all leaders of the G20 countries to a summit in Washington.
This marked the de facto downgrading of the earlier preeminence of the
G7 and G8, a fact confirmed in the September 2009 declaration of the
G20 Pittsburgh Summit in which the leaders “designated the G20 to be the
premier forum for [their] international economic cooperation” (G20, 2009).
The second G20 summit in London in April 2009 expanded the FSF to include
representatives of all G20 jurisdictions, and renamed it the Financial Stability
Board (FSB). Also in early 2009, the BIS-affiliated committees expanded
their formal membership, which resulted in representation of all G20 Asian
countries plus Singapore and Hong Kong, China in the BCBS; and of the PRC;
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Hong Kong, China; India; the Republic of Korea, and Singapore in addition
to Japan in the CGFS and CPSS. This was even though, as earlier mentioned,
some of these countries had already been regularly invited to committee
meetings in the years following the Asian financial crisis.
Table 2 summarizes Asia’s current representation in the ten global authorities
represented in the FSB, as well as the FSB itself. It suggests that in many—
though not all—of them, Asia is now represented in a manner that can be
considered broadly proportional to its importance in the global economy and
financial system. This latter assertion takes into account the fact that Asia
has comparatively fewer countries than other regions (only 24 of the UN’s
193 members are Asian, although these 24 members represent more than
half the world’s population), and the fact that different bodies with different
mandates may adopt different patterns of geographical representation for
entirely legitimate reasons. Lingering gaps in membership are gradually being
bridged. For example, the PRC and other large emerging economies are not
yet represented in the IFRS Foundation’s Monitoring Board. However, that
body’s expansion to include more jurisdictions in its membership is being
actively considered (Monitoring Board, 2012).
However, this is only part of the picture. It is one thing to be present at the
table, and another to have an impact on the discussions. Because most global
financial authorities do not publish detailed records of their proceedings, it
is difficult to precisely assess which participants contribute most to the policy
process. However, cruder measures suggest that even the recent membership
expansion remains insufficient to correct the “institutional mismatch” created
by the gap between market and institutional structures (Cho, 2011).
To begin with, all of the authorities listed above are located in either Europe
or the US. Further, many of them are in Basel, a location comparatively
difficult to reach from non-European airports. While this may appear to be a
trivial point, it creates an in-built bias that makes it easier for Westerners to
participate in many discussions, even though most authorities also organize
meetings outside their headquarters and some (including the BIS and IASB)
have representative or liaison offices in Asia. This observation is not specific to
financial bodies. The analysis of a reference list of international organizations
(CIA, 2012) identifies 66 of them with a global scope (encompassing at least
three continents) and a permanent headquarters. Of these, 51 are located in
Europe, 12 are in the US, and only one is in Asia (the United Nations University
in Tokyo). Conversely, all other international organizations headquartered in
Asia have only a regional scope.
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Bank; financial assets: Allianz (2012).

Notes:
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IMF = International Monetary Fund; IOSCO = International Organization of Securities Commissions; OECD = Organisation for Economic Co-operation and Development .
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Most strikingly, the leadership of these bodies remains dominated by
Westerners. While the hold of Europe and the US respectively on the leading
positions at the International Monetary Fund (IMF) and World Bank has been
a matter of much comment, this outcome is also apparent in other financial
bodies, as Table 3 illustrates.
Table 3

Leadership of Global Financial Authorities

Organization

Position

BIS

BCBS

CGFS
CPSS

Name

Citizenship

Region

Chairman of the Board

Christian Noyer

France

West

Vice Chairman

Masaaki Shirakawa

Japan

Asia

General Manager

Jaime Caruana

Spain

West

Deputy General Manager

Hervé Hannoun

France

West

Chair of the group of GHOS

Mervyn King

United
Kingdom

West

Committee Chair

Stefan Ingves

Sweden

West

Secretary General

Wayne Byres

Australia

West

Deputy Secretary General

William Coen

United States

West

Committee Chair

William Dudley

United States

West

Head of Secretariat

Ingo Fender

Germany

West

Committee Chair

Paul Tucker

United
Kingdom

West

Head of Secretariat

Klaus Löber

Germany

West

FSB

Chairman

Mark Carney

Canada

West

Secretary General

Svein Andresen

Norway

West

IAIS

Chair of Executive Committee

Peter Braumüller

Austria

West

Secretary General

Yoshihiro Kawai

Japan

Asia

Chair of Monitoring Board

Vacant

-

-

Chair of IFRS Foundation Trustees

Michel Prada

France

West
West

IASB

IASB Chair

Hans Hoogervorst

Netherlands

IASB Vice Chair

Ian Mackintosh

New Zealand

West

Managing Director

Christine Lagarde

France

West

First Deputy Managing Director

David Lipton

United States

West

Chairman

Masamichi Kono

Japan

Asia

Secretary General

David Wright

United
Kingdom

West

Deputy Secretary General

Tajinder Singh

India

Asia

Secretary General

Angel Gurria

Mexico

Other

President

Jim Yong Kim

United States

West

IMF
IOSCO

OECD
World Bank

BIS = Bank for International Settlements; BCBS = Basel Committee on Banking Supervision; CGFS = Committee on
the Global Financial System; CPSS = Committee on Payment and Settlement Systems; FSB = Financial Stability Board;
GHOS = Governors and Heads Of Supervision; IAIS = International Association of Insurance Supervisors; IASB =
International Accounting Standards Board; IMF = International Monetary Fund; IOSCO = International Organization
of Securities Commissions; OECD = Organisation for Economic Co-operation and Development .
Notes: Table 3 reflects positions as of late September 2012. Alternate positions (such as Vice Chair or Deputy) have
not been included in cases in which there are several holders of the position.
Sources: Authorities’ websites.
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Of the 26 leadership positions listed in Table 3, 16 are full-time. Of these,
13 are held by Westerners (8 Europeans, 3 Americans, 2 Australians or New
Zealanders) and 2 by Asians (1 Japanese and 1 Indian). Ten of the leadership
positions listed in Table 3 are part-time, of which 6 are held by Europeans.
The remaining four positions are held by 1 American, 2 Canadians, and 2
Japanese. This suggests significant underrepresentation of Asians in the group
as a whole, Asians from outside Japan in particular. This underrepresentation
is also observable at the working level. For example, as of late September
2012, the FSB’s three standing committees were all chaired by Westerners
(from Canada, Spain, and the United Kingdom).
It is likely that this Asian underrepresentation has multiple causes rather
than a single one. These could include (i) absence of a regional caucus that
helps coordinate national positions in negotiations regarding international
appointments as in Europe, and more generally, a lack of broad geopolitical
consensus in Asia that discourages regional coalition-building; (ii) a more
inward-looking focus of countries that have long remained isolated or
are experiencing rapid domestic growth; (iii) a less compact geography as
compared with other regions, and Europe in particular; (iv) cultural factors that
could result in a reluctance to claim global leadership; (v) defensiveness on the
part of Western jurisdictions; and (vi) sheer institutional inertia. While relative
lack of suitable candidates from Asia for certain global positions may have
been a factor in this underrepresentation in the past, this is certainly no longer
the case, as many Asian countries now have highly professional policy elites.
The ongoing financial difficulties in Europe stand in stark contrast to the heavy
representation of Europeans in the bodies listed in Tables 1 and 2, which
has accelerated a rebalancing of perceptions regarding Western dominance.
This, together with a shift in political legitimacy from the G7/G8 to the G20,
creates an opportunity for Asians to strengthen their voice and influence in
global financial authorities, as it similarly does for emerging economies in
other regions of the world. While Asians have arguably taken only limited
advantage of this opportunity thus far, the opportunity nevertheless remains
in the wake of more than four years of transatlantic financial turmoil.

Financial Protectionism and Asia’s Position
In addition to contributing to a rebalancing of the global financial map,
the North Atlantic Financial Crisis may have a direct impact on the content
and orientation of global financial regulation. Prior to 2007–2008, there
was a near-consensus at the global level, reflected in most global financial
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regulatory initiatives, that openness of national borders to capital flows and
cross-border competition among financial services companies were inherently
desirable and benign, at least for developed economies. This consensus has
been shattered by the crisis, which raises the possibility of fragmentation of
the global financial order that could have negative consequences for Asia.
In a marked change from the previous configuration in which the US and
European Union (EU) together effectively guaranteed the openness of the
system, Asians may now need to become more assertive in financial reform
discussions at the global level if they are to preserve it.
The recent shift from a commitment to financial openness to emergent forms
of financial protectionism is arguably most pronounced in the case of the
EU. This shift cannot be described as a conscious, coordinated strategy, but
rather appears as the unintended outcome of various policy responses to the
crisis and its consequences.
Since the adoption of the Capital Movement Directive (88/361/EEC) in 1988,
confirmed and reinforced by later treaty modifications, all EU countries are
legally committed to full openness to cross-border capital flows, not only
from or to other EU countries but also vis-à-vis any third parties. Specifically,
Article 63 of the Treaty on the Functioning of the European Union (TFEU)
states that “Within the framework of the provisions set out in this Chapter,
all restrictions on the movement of capital between Member States and
between Member States and third countries shall be prohibited” and “Within
the framework of the provisions set out in this Chapter, all restrictions on
payments between Member States and between Member States and third
countries shall be prohibited.” Exceptions to these principles exist to an extent
limited by Articles 64 to 66 of the TFEU and by European jurisprudence.
This open framework, however, rightly leaves a lot of latitude to the EU and
individual member states to regulate and supervise financial firms in a way
that fosters financial stability. In this respect, the crisis has marked a significant
change of direction. Before 2008, the general impetus of EU financial
legislation was to dismantle barriers to cross-border financial integration in
order to achieve its aim of a single EU financial market (Posner & Véron,
2010). By contrast, since 2008 the emphasis has been on re-regulation of an
expanding scope of financial market segments, in several cases with conditions
of business location in the EU. This applies, among others, to private equity
and hedge funds (Alternative Investment Fund Managers Directive, 2011),
credit rating agencies (CRA Regulations, 2009/2011), and clearing houses
(European Market Infrastructure Regulation, 2012) as well as trading venues
(review of Markets in Financial Instruments Directive, ongoing). In these,
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the general philosophy of the European Commission vis-à-vis third parties
appears to be to seek a mutual recognition of “equivalent” status for the
respective regulatory regimes, under which non-EU market participants are
allowed to do business in the EU only if they submit to an oversight regime
deemed equivalent to the EU one in their respective jurisdictions, with the
assessment of equivalence in the hands of the European Commission. This
approach can provide a practical way to paper over differences between
the EU and other advanced economies (including, to various degrees, Hong
Kong, China; Japan; Singapore; Switzerland; and the US) in matters for
which regulatory harmonization is unattainable due to political constraints.
However, the generally less advanced degree of supervisory development
of many Asian jurisdictions can mean a closure of the EU market for their
financial firms, unless ad hoc arrangements are devised which may entail
significant additional costs.
A related but slightly distinct set of developments in the EU is the growing
recourse to policies that can be loosely described as “financial repression,”
i.e., putting constraints on savers and financial intermediaries with the aim or
effect of facilitating the management of strained fiscal positions (Kirkegaard
and Reinhart, 2012). In the context of the Eurozone banking and sovereign
debt crisis, this trend manifests itself by banks repatriating liquidity from
international operations to their home country and accumulating large
portfolios of home-country sovereign debt, particularly in “periphery”
Eurozone countries whose governments’ access to sovereign bond markets
has become more difficult since 2010 (Merler and Pisani-Ferry, 2012).
In the US, similar dynamics may be identified, though in a less dramatic
way. In regulatory matters, the US was a more cautious adopter of global
standards than the EU in the decade preceding the crisis. Two prominent
examples are IFRS, which the EU decided to embrace in 2002 (with full effect
in 2005–2006), but which the US has only decided to recognize for foreign
issuers listed on its territory (by a decision of the Securities and Exchange
Commission in 2007); and the Basel II Capital Accord, implemented by the EU
through legislation (Capital Requirements Directive, CRD) adopted in 2006,
but which the US has not yet fully implemented (BCBS, 2012). Meanwhile,
before the crisis, the US often appeared readier than the EU to unilaterally
embark on regulatory initiatives with extraterritorial impact, a prime example
of which was the framework for the regulation of audit firms by the US Public
Company Accounting Oversight Board created by the Sarbanes-Oxley Act
of 2002.
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However, since 2008 the EU has become a much less enthusiastic adopter of
global financial standards. This is illustrated by its repeated rifts with the IASB,
and by deviations from the letter and spirit of the Basel III Capital Accord in
the discussion of the legislative package that would transpose it into EU law
(CRD 4 and Capital Requirements Regulation, still under discussion at this
writing). In contrast, the US has appeared more supportive of Basel III, with
regulatory proposals for implementation published in June 2012 with fewer
deviations than in the EU, even as it is still hesitant as regards adoption of
IFRS for its domestic issuers. Most importantly, while the EU has continually
faced systemic banking fragility since 2007–2008, the US managed to return
its banking system to more or less normal conditions around mid-2009,
with the result that pressures to adopt policies of “financial repression” have
been generally less severe in America than in Europe since then. That said,
the Dodd-Frank Act of 2010 included at least one initiative with potentially
significant extraterritorial impact. This is the Volcker Rule, which would
impose a separation of proprietary trading activities from depositary financial
institutions with potential application to not only US banks, but to all foreign
banks operating in the US as well. This rule is still under discussion, and
is apparently some way from final adoption at this writing. Further, the
possibility of US policymakers engaging in financial repression in the future
cannot be ruled out, given the significant fiscal challenges they face.
The crisis-induced shift toward policies that may result in a less integrated
financial system is reflected in regulatory developments at the global level
under the aegis of the G20. While it is entirely possible that none of these
were triggered by a conscious drive for financial repression, such policies
may have unintended consequences. Prominent examples include: (1) the
centralization of clearing of over-the-counter derivatives, which may lead to
a diminution of systemic risk associated with these instruments, but is likely
to result in a division of hitherto global markets into regional or national
ones associated with different clearing houses (Gibson & al, 2012); (2) the
liquidity standards associated with the Basel III Capital Accord, which create
incentives for banks to hold large portfolios of home-currency sovereign
bonds, even as the Eurozone crisis has demonstrated that such assets could
not be considered free of credit risk; (3) the drive toward regulation of credit
rating agencies in all major jurisdictions, which creates a temptation for local
authorities to exert a degree of influence over ratings methodologies, with
the risk of loss of global methodological consistency. Forthcoming initiatives
that would assume tighter public control of non-bank credit intermediaries
and the so-called shadow banking system that are currently under discussion
at the FSB could also create opportunities for financial protectionism or
financial repression, even if such is not their original intent.
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In spite of all this, it would be entirely misleading to present financial
repression as a Western phenomenon. It is actually much more pervasive in
the non-Western world than in the US or EU, and can be seen as an obstacle
to sustainable growth in at least some large Asian emerging economies
(Lardy, 2012). Several of these have long-standing formal restrictions on
cross-border capital flows and on the setting of interest rates that have no
equivalent in the West.
Moreover, whether changes in financial policy orientation will have a lasting
impact on actual patterns of cross-border financial activity, and if so, to
which extent, remains largely a matter of conjecture. This is not only because
many critical policy measures are still under discussion or consideration,
but also because the interaction between regulatory decisions and financial
practices is imperfectly understood and difficult to model. The financial
shock of 2008 has resulted in a dramatic decrease in cross-border financial
flows, as illustrated by Figure 4. Since then there has been a rebound, but
not to their pre-crisis levels by a wide margin; further, the future direction
in this regard remains uncertain. In the Eurozone specifically there is also
compelling evidence of financial fragmentation as compared to pre-crisis
years (Praet, 2012).
This uncertainty frames the challenge faced by Asian policymakers. Until the
crisis, it could be argued that their optimal strategy was to keep a minimal
engagement in global financial policy initiatives in order to preserve their
national policy autonomy, while benefiting from an increasingly open global
financial order that was firmly anchored in the collective choices of the
United States and Europe. The current situation is extremely different, as the
West has taken a turn toward financial re-regulation, and its strained fiscal
situation creates incentives to embark on the path to financial repression,
even as large Asian economies with the notable exception of Japan, are
generally under less pressure for fiscal adjustment, as illustrated by Figure 5.
In this new context, the West can no longer be relied upon to guarantee
an open global financial order on its own. As Asia represents 65% of the
population and 63% of GDP of the non-Western World,5 it has a major
responsibility to share in determining the direction that may be taken by
future global financial reform.
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Figure 4

Cross-Border Capital Flows as Percentage of Global GDP
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Sources: Gian Maria Milesi-Ferretti/IIMF, External wealth of Nations Mark II database (update of Lane and
Milesi-Ferretti, 2007); Milesi-Ferretti estimate for 2011.
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Policy Implications
The changes brought about by the North Atlantic Financial Crisis can be
translated into a practical agenda for Asian policymakers in the global
context.
First, Asian economies’ self-interest suggests a more active stance in global
financial policy discussions, including overall financial system oversight within
the FSB, and standard-setting within specialized global financial authorities.
The US and EU can no longer be relied upon, as was arguably the perception
before 2008, to provide a global financial order that is open and sustainable,
and that entails a proportionate approach to financial regulatory challenges.
Asians will need to keep Western policymakers in check to ensure that key
financial stability issues are properly addressed, while at the same time
preventing regulatory overkill driven by domestic political motives.
This may include bringing issues to the global agenda that have been
insufficiently taken into consideration by Western incumbents in leadership
positions. Arguably the most significant unresolved challenge in global
financial regulation is how to credibly and consistently oversee major
transnational financial firms across individual jurisdictions, including not only
banks, but also other entities such as financial utilities (including clearing
houses), asset management firms, audit networks, and rating agencies.
Action in this regard has thus far been timid, in spite of the work coordinated
by the BCBS and FSB on cross-border supervision and resolution, and its
identification of global systemically important banks. As soft coordination
among autonomous national authorities has not provided convincing
responses to this challenge, it is likely that future steps should involve more
binding, treaty-based arrangements with proper enforcement mechanisms.
The PRC’s former banking supervisor Liu Mingkang has been possibly the
most prominent financial policymaker to advocate such an approach (Liu,
2010). More impetus in this direction could come from Asian participants in
the global policy process in the future.
Second, Asians could and should become more vocal in requiring a reduction
of the “institutional mismatch” created by their current underrepresentation
in global financial authorities, in spite of the recent enlargement of the
membership of most of these bodies. While the case of the International
Monetary Fund has received the most media and public attention, a
comparatively low level of Asian representation can be observed in a number
of other influential bodies as documented in the second section of this
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chapter. An increase in that representation is needed if these bodies are
to remain globally authoritative and relevant. The policymakers in charge
of future leadership nominations should make it a much higher priority to
rebalance the top management of global financial authorities than has been
the case in the recent past.6
This extends to location, an issue that is sometimes derided as ancillary, but
is actually significant at both the practical and symbolic levels. To gradually
correct the current imbalance, any new global financial authority that may be
created in the forthcoming years should be located in Asia. An obvious choice
in this regard would be an Asian country that presents suitable legal and
practical guarantees for the proper operation of an international institution,
and commands the trust of all jurisdictions.
It would be logistically difficult and organizationally disruptive to relocate
to Asia existing authorities that rely on a large existing headquarters staff.
However, an outlier is the Financial Stability Board’s permanent secretariat,
the relocation of which to Asia should be actively considered for three
reasons. First, its team is still quite small and international, which means
that the disruption associated with moving to another continent would
remain limited. Second, it is currently hosted by the Bank for International
Settlements, but unlike the BCBS and other Basel-located committees, it is
sufficiently separate from the BIS in terms of its mandate and operations
for a location outside Basel to be a practical possibility. Third, the FSB has
become an increasingly important linchpin in the global financial regulatory
architecture in the wake of successive G20 summits; its relocation to Asia
would therefore signal intent on the part of such international bodies to
correct Asia’s current relative underrepresentation (Véron, 2012). This is of
course under the condition that a suitable agreement would be found for such
relocation, particularly as regards immunities to be granted by the authorities
of the country concerned as is usual for international organizations.
Needless to say, these orientations at the global level are in no way
substitutes for financial reform efforts that Asians should undertake at their
own regional and national levels. From this perspective, the need to develop
deeper and broader financial markets has been highlighted by many Asian
policymakers (see, for example, Menon, 2011). This is especially the case as
some Western banks are retreating from the region as part of their crisisinduced deleveraging.7 In particular, the financing of infrastructure and
of high-growth firms in Asia’s next decade of development requires more
versatile financial systems, with better developed and integrated capital
markets and more sensitive capabilities for risk assessment and management
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than in decades past. However, efforts at the domestic or regional level
cannot replace a long overdue assertiveness of Asian stakeholders in global
financial reform. Such assertiveness is increasingly needed not only from
the point of view of Asian interests, but also for the sake of an open and
sustainable global financial system. Whether or not this will occur is now for
Asians themselves to decide.

Notes
1 Excellent research assistance by Chiara Angeloni at Bruegel and Longxiu Tian at PIIE is
gratefully acknowledged.
2 Any discussion of Asia in the global economy must bear in mind the region’s considerable
economic diversity, with wide variations in levels of wealth and also considerable intraregional differences in structures of economic and financial systems (Truman, 2011). Similar
diversity reigns in terms of political systems across the region. This chapter conforms to
widespread practice by using the word “Asia” to designate the economic region formed by
the reunion of East Asia, Southeast Asia, and South Asia.
3 This expression is used here in a broad sense, and includes bodies and committees that do
not themselves make binding or enforceable policy decisions, but which are considered to
have a significant impact on policy due to the authoritative nature of their pronouncements.
4 For purposes of the discussion in this chapter, we use the term “West” to include Australia,
Canada, Europe (up to the current Eastern boundary of the European Union [EU]), Israel,
New Zealand, and the US.
5 Based on World Bank data for 2010, with GDP measured at either market exchange rates or
purchasing-power parity
6 In 2011 a number of high-profile positions in the list presented in the second section have
been renewed. These include the chair of the group of Governors and Heads Of Supervision
(GHOS) of the BCBS as well as its chairman and secretary-general; the chairman of the CGFS;
the chairman and vice-chairman of the FSB; the chair of the Trustees of the IFRS Foundation
and chairman of the IASB; the managing director and first deputy managing director of the
IMF; and the secretary-general of IOSCO. The individuals selected for these positions were
arguably all highly qualified. But it is notable that all were Westerners, even though there is
an increasingly large pool of talent in Asia and other non-Western regions that could have
been tapped to fill these positions.
7 See, for example, Henny Sender, “Opportunities for Asia in the European Bank Crisis,”
Financial Times, February 1, 2012
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CHAPTER 8

The Evolving Global
Regulatory Framework and
Its Impact on Asia
Michael Liu and Fariborz Moshirian

Introduction
The global financial crisis of 2008 had devastating consequences for
economies around the world. National income in many advanced economies
contracted severely, unemployment rose to record levels. and central banks
cut interest rates to unprecedented levels. Governments around the world
pumped hundreds of billions of dollars into their economies to stabilize
financial markets and stimulate economic activity.
The extraordinary repercussions of the global financial crisis provided the
impetus for numerous regulatory reforms that will ultimately reshape global
financial markets. Coordinated by the Financial Stability Board (FSB) under
a mandate by the Group of Twenty (G20), international policymakers are
formulating proposals for improving the resilience and stability of financial
systems by focusing on weaknesses revealed by the crisis.1
A particular concern relating to these proposals is their relevance to Asian
economies, since their impetus was problems that had their origin in advanced
financial markets. In contrast, emerging Asia’s financial markets are still at
a nascent stage of development, and differ structurally from their more
advanced counterparts. For example, credit intermediation in Asia remains
dominated by banks, and the use of external credit ratings agencies (CRAs)
is limited as compared to advanced financial markets. Moreover, financial
development remains a priority in emerging Asian economies. In this regard,
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the reforms proposed are likely to impose significant costs on Asian financial
markets in that the regulatory red-tape associated with their implementation
would likely inhibit capital market development.
On the other hand, the global financial crisis underscored the need to find
ways of preventing future crises. While emerging Asia was relatively unscathed
by the crisis, rising corporate debt levels and growing asset bubbles suggest
that Asian regulators have important lessons to learn if they are to prevent a
crisis in their own financial markets.
This chapter builds on recent research and reports prepared by various
international institutions such as the Bank for International Settlements (BIS),
the International Monetary Fund (IMF), and the FSB, as well as studies by
researchers including Moshirian (2011, 2012) and Arnold, Borio, Ellis, and
Moshirian (2012). In examining the current global financial reform agenda
and its relevance to Asia, the chapter argues that although the crisis that
brought the current problems in the global financial system to light actually
originated in the US, the reforms proposed provide an important framework
and starting point for improving financial stability, itself a pillar of sustainable
economic growth. Thus, even in cases in which the reforms promulgated may
not be directly relevant to a particular economy in the region, they provide
important lessons for Asian policymakers.
The chapter examines seven areas targeted by the current international
reform agenda: (i) more stringent capital adequacy requirements than at
present, (ii) misaligned incentives in executive remuneration, (iii) systemic risks
created by over-the-counter (OTC) trading of financial derivative instruments,
(iv) improvements in accounting standards, (v) systemic risk generated by
shadow banking activities, (vi) regulatory and behavioral reliance on external
credit ratings agencies, and (vii) problems associated with hedge funds.
The remainder of the chapter is structured as follows: The second section
examines some of the causes of the global financial crisis and its impacts.
The third section analyzes the financial reform agenda promulgated by the
international financial community, and its relevance to Asian policymakers.
The fourth section summarizes the ongoing dialogue relating to the impact of
the global regulatory reform agenda on Asia, and examines the emergence of
macroprudential policy, an umbrella area of regulation that targets systemic
risk. The fifth section examines Asia’s increasing participation in international
standard-setting bodies, and its potential impact on the development of
future global policy. The last section concludes the chapter.

8_The Evolving Global Regulatory_2nd.indd 210

12/12/13 4:51 PM

Chapter 8: The Evolving Global Regulatory Framework and Its Impact on Asia 211

The Global Financial Crisis and Its Impact on Asia
The global financial crisis of 2008 precipitated a massive financial reform
agenda unprecedented in modern history. This agenda was largely driven by
structural weaknesses in financial markets revealed by the global financial
crisis. While important aspects of the crisis have been analyzed threadbare by
a relatively large number of observers, it is useful to place current regulatory
developments in context by outlining the weaknesses that brought the global
financial system to the brink of collapse.
There is a broad consensus that the easy credit that preceded the crisis laid
the foundation for it by driving a hunt for yield as investors scoured the globe
for higher returns. This scenario was particularly prevalent in the market for
subprime mortgages that originated in the United States (US) in 2005 and
2006, although over-lending and borrowing occurred in virtually all asset
classes (Arner and Schou-Zibell, 2010). This excessive hunt for yield was
fuelled by large foreign investment flows into complex debt securities such
as collateralized debt obligations that were mainly secured by subprime
residential mortgages. Derivative financial instruments based on collateralized
debt obligations such as credit default swaps also proliferated in the run-up to
the crisis as investors sought attractive yields in a low-interest rate environment.
However, this hunt for yield exposed major financial institutions to risks
associated with the fluctuating value of real estate. When interest rates rose
in major markets, widespread defaults occurred in the subprime mortgage
market. The subsequent collapse in mortgage-backed assets drove Lehman
Brothers into bankruptcy in mid-September 2008, this in turn igniting a chain
reaction that caused financial markets in many advanced economies to seize
up, and ultimately led to the failure of major financial institutions.
Though easy credit and large investment flows may have sown the seeds of the
crisis, a concoction of other factors allowed systemic risk to grow unchecked.
While in hindsight, the risk associated with these structured financial instruments
may seem obvious, their opacity masked the build-up of systemic risk (IMF, 2012);
moreover, their sheer complexity masked the interconnectedness between
financial institutions created by these instruments. This left the financial system
vulnerable to the collapse of any systemically important financial institution.
This build-up of systemic risk was exacerbated by inadequate oversight and
regulation, especially of shadow banks, excessive complexity and opacity of the
financial instruments themselves, over-reliance on the services of credit rating
agencies, weaknesses in accounting and disclosure requirements, and excessive
risk-taking and leverage, all of which allowed systemic risk to grow unchecked
(Padmanabhan, 2012).
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Asian financial systems were largely insulated from the crisis, as Asian banks
had limited direct exposure to subprime mortgage-related assets in the US.
Lee and Park (2009) estimate that Asian financial institutions accounted for
only 2.7% ($39.0 billion) of the total $1.5 trillion in asset write-downs and
credit losses that occurred during the period mid-2007 to mid-2009, with the
bulk of these losses being concentrated in Japan, and to a lesser extent, the
People’s Republic of China (PRC). This compares with $974.7 billion in asset
write-downs in the Americas, and $454.9 billion in Europe. Combined with
the ability of Asian banks to raise fresh capital in amounts sufficient to offset
write-downs, limited exposure to risk allowed the region’s banks remained
well-capitalized and liquid during the crisis (Lee and Park, 2009).
Asian banks, which are the dominant actors in financial intermediation in the
region, entered the global financial crisis from a position of strength, as at
the onset of the crisis they accounted for 90% or more of all financial activity
in their respective economies in most cases. Since the Asian financial crisis
of 1997, their ratio of non-performing loans to total loans had decreased
from just over 20% in 1997 to just under 5% in 2010. Their respective loanto-deposit ratios (with the exception of banks in India, Indonesia and the
Republic of Korea) had also decreased since the 1997 crisis. This strengthening
resulted from improved risk management policy, as well as reforms targeting
the strengthening banks (Park, 2011).
The Asian financial crisis also accelerated development of Asian domestic
bond markets, with official programs such as the Asian Bond Fund and
Asian Bond Markets Initiative further spurring bond-market development in
the region. Similarly, the participation of nonbank financial institutions in
domestic bond markets in emerging Asia expanded over the past decade,
rising from just under 40% of gross domestic product (GDP) in 2000 to just
over 45% of GDP in 2010 (Park, 2011). This contributed to greater resilience
of Asian financial systems, as their dependence on foreign borrowing had
waned considerably. On the other hand, many domestic bond markets in
emerging Asian countries remain in an early stage of development. As a
result, they are unable to provide credit-based financing on a scale sufficient
to provide an alternative to bank lending (Lee and Park, 2009). However,
overall, Asian financial institutions were not beset by the same problems
that contributed to the vulnerability and excessive risk-taking that occurred
in the financial sectors of the advanced economies, as their major source of
funding remained deposits rather than wholesale funding. Further, lending
was of the originate-to-hold variety, which led to greater prudence, as the
risks associated with making loans were retained by the institutions that
originated them (Lai and Ravenhill, 2012).
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Nevertheless, Asian economies were ultimately impacted by the global
financial crisis through two major channels. The first was the massive outflow
of capital from the region as Asian economies experienced a flight to quality.
Except for the PRC and India, capital outflows peaked during the third quarter
of 2008, and despite a build-up of foreign exchange reserves since the Asian
financial crisis, some of the region’s economies experienced foreign-exchange
liquidity problems (Lee and Park, 2009). The second channel through which
Asian economies were impacted by the crisis was trade flows. As the US
and European economies slowed, demand for Asian exports fell rapidly by
about 35% from peak to trough (July 2008 to February 2009) (Lee and Park,
2009). Overall, however, the impact of the crisis on Asian economies was
far milder than on the advanced economies. Many Asian economies grew
relatively strongly post-crisis, with economic growth rates far exceeding those
in advanced economies. However, due to its greater exposure to mortgagerelated assets and consumer-durable exports, Japan experienced negative GDP
growth of -6.29% in 2009 (Lai and Ravenhill, 2012).

The G20 Financial Reform Agenda and Progress
Achieved thus Far
To reiterate, the crisis revealed significant structural weaknesses in the financial
regulatory regime of the advanced economies. Following the crisis, the G20
was “…designated…to be the premier forum for [their] international economic
cooperation” (G20, 2009). At the international level, the G20 took leadership
in setting the agenda for national authorities and subsidiary international
agencies in developing financial policy for addressing these weaknesses. In
2009, the FSB was established under this agenda. Since its establishment,
the FSB has been delegated broad oversight and responsibility for policy
development, coordinating international standard-setting and national
financial authorities, monitoring country-level compliance with international
standards, and addressing current developments in financial stability.
Through relatively frequent meetings beginning with the initial G20 meeting
in Washington in November 2008, the G20 leaders have committed to
financial reform in the following areas:
1. Strengthening bank capital and liquidity requirements and raising
standards for risk management (Basel III).
2. Developing macroprudential tools and frameworks for ensuring
financial stability.

8_The Evolving Global Regulatory_2nd.indd 213

12/12/13 4:51 PM

214

Asian Capital Market Development and Integration—Challenges and Opportunities

3. Strengthening corporate governance by reforming compensation
practices to mitigate excessive risk-taking.
4. Reforming markets in which financial derivative instruments are
traded so as to reduce systemic risk and improve transparency.
5. Improving accounting standards, especially in relation to valuation
and provisioning, and achieving a single set of global accounting
standards so as to enhance disclosure and transparency.
6. Expanding the regulatory perimeter, in particular to reduce reliance on
credit rating agencies, and to address risks posed by hedge funds and
other shadow-banking institutions.
The following subsections examine each of these financial reforms in
terms of their rationale, current progress, and their likely impact on Asian
financial systems.
There are two overarching questions that relate to the impact of the evolving
global financial architecture on Asia. First, to what extent are these reforms
relevant to Asian financial systems? Second, what are the challenges specific
to Asia that will arise in their implementation that may undermine their
very adoption, given the significant differences between Asian and Western
economies. As discussed, the origin of the global financial crisis was problems
in the US financial system. As a result, many aspects of the financial reforms
proposed may have little direct relevance to emerging Asian economies,
particularly those with nascent financial systems. In such cases, requiring
implementation of these reforms could risk alienating financial policymakers
in these jurisdictions.
On the other hand, numerous policymakers and market participants have
reiterated the need for coordinated reform on a global scale, if for no
other reason than to ensure its effectiveness. Further, the global financial
crisis demonstrated that if future financial crises are to be prevented, more
effective regulation is needed to achieve stability in financial markets and to
limit risk. The reforms proposed thus may provide a useful benchmark for
Asian regulators, insofar as they can be adapted to the circumstances of
emerging Asia economies in a manner that simultaneously achieves financial
stability and accelerates capital market development.

Enhanced Bank Capital Adequacy Requirements
A key component of the post-crisis reforms is bank capital adequacy
requirements that are more stringent than those previously in effect, the
purpose of this change being to improve the resilience of banks during

8_The Evolving Global Regulatory_2nd.indd 214

12/12/13 4:51 PM

Chapter 8: The Evolving Global Regulatory Framework and Its Impact on Asia 215

periods of financial stress. The Basel Committee on Banking Supervision
(BCBS) first announced these new requirements on September 2010 (BCBS,
2010a), this latter set of requirements being referred to as “Basel III”. A
more comprehensive discussion of bank capital adequacy requirements that
resulted in a few changes was subsequently released on 2 December 2010
(BCBS, 2010b). The salient differences between Basel III and Basel II are
summarized in Table 1.
Table 1 Differences in Bank Capital Adequacy Requirements under
Basel II and Basel III
Type of Requirement

Basel III

Basel II

Minimum Tier-1 capital
requirement

6% of risk-weighted assets (RWAs).

4% RWA

Minimum common equity
requirement

4.5%–7.0% of RWA, depending on level of
countercyclical buffer.

2% RWA

Capital conservation buffer

Common equity requirement of at least 2.5%
of RWA. In addition, distributions (dividends,
bonuses) will cease if overall capital falls below
10.5% of RWA.

None

Countercyclical buffer

0.0%–2.5% of RWA

None

Minimum capital
adequacy ratio

10.5% (including capital conservation buffer)

Quality of capital

More stringent requirements on capital
counted as Tier 1. New limits on acceptable
hybrids for Tier-1 capital, and greater required
deductions for calculating common equity.
Tier-3 capital instruments eliminated.

Leverage ratio

Minimum ratio of common equity to exposure
of 3%. This ratio to be tested before a
mandatory leverage ratio is introduced in
January 2018.

None

Liquidity ratio

There are two liquidity requirements:
(i) a liquidity coverage ratio to be determined
in 2015, and (ii) a net stable funding ratio to
be determined in 2018.

None

Systemic importance
of particular financial
institutions

A 1.0%–2.5% common equity Tier-1 capital
requirement to be imposed on global
systemically important banks (banks identified
as posing a high degree of systemic risk).
An additional 1% surcharge will be applied
to banks facing the highest capital charge
to provide a disincentive to banks materially
increasing their global systemic importance.

None

Risk weights

Changes in risk weights that reflect new
insights into the degree of risk associated
with some assets (e.g., higher weights for
securitization and trading).
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Two of the most significant Basel-III developments include introduction of a
required leverage ratio, and introduction of liquidity requirements, the latter
comprising two separate required liquidity ratios.
The Leverage Ratio
Excessive leverage was at the heart of the global financial crisis and contributed
to its severity. A required leverage ratio would prevent the build-up of excess
leverage. The BCBS has tentatively set a minimum leverage ratio of 3% of
capital to (unweighted) assets. A significant benefit of such a leverage ratio
is its simplicity. Arner and Schou-Zibell (2010) report that in the run-up to
the global financial crisis, a critical failure of the Basel II requirements were
their overly-complex risk-weights, which permitted financial institutions to
circumvent the intent of the requirements, this additional risk materializing
in the form of model risk and measurement error. A simple leverage ratio
avoids this problem. On the other hand, implementation of a leverage ratio
raises cross-country compatibility issues that need to be addressed, such as
differences in accounting rules (Davis, 2012). Further, Acharya (2012) warns
that while from a conceptual perspective a leverage ratio may seem simple
and straightforward, its enforcement requires substantial effort and expertise.
Minimum Liquidity Requirements
The Basel III minimum liquidity requirements meant to address liquidity risk
are a second significant development in banking regulation. Liquidity risk
arises from maturity mismatches in bank asset structures, and in particular,
illiquid long-term assets being funded by rolling-over short-term debt. The
inability of financial institutions to roll-over short-term debt during the global
financial crisis led to liquidity risk so extreme that it threatened the entire
financial system.
Liquidity requirements have two components. The first of these is the liquidity
coverage ratio (LCR), which is the ratio of a bank’s high-quality liquid assets to
its hypothetical net cash outflow over a 30-day stress period. While the required
LCR will now be determined in 2019, it will likely exceed 100%. The second
component is the net stable funding ratio (NSFR), which is the ratio of a bank’s
available stable funding to its required amount of stable funding over a one-year
period. Qualifying assets that can be used to meet liquidity requirements include
government bonds and corporate bonds rated AA- or higher.
Progress Achieved thus Far in Implementing Basel III Standards
Progress in implementing Basel III standards in national jurisdictions has
been slow. Implementation of Basel III standards was expected to begin on
1 January 2013, with complete implementation expected by 2019. While
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the US began implementation with the passage of the Dodd-Frank Act in
July 2010, progress is sketchy in other jurisdictions. Archarya (2012) points
out that the progress achieved thus far in implementing Basel III reforms is
unclear in the United Kingdom (UK) and Europe. Further, the FSB’s June 2012
Progress Report highlighted implementation gaps in meeting the 1 January
2013 deadline.
In addition to slow progress, recent events indicate that in all likelihood,
the Basel III standards will change, and that opposition on the part of the
banking industry to the Basel III rules is significant. On 6 January 2013, BCBS
announced that it had relaxed the rules relating to the LCR as a result of
intensive lobbying. Similarly, the scheduled date for complete implementation
has been extended from 1 January 2015 to 1 January 2019. Further, in
addition to government bonds and cash, banks can now include blue-chip
stocks and residential mortgage-backed bonds as part of their liquid assets.
The severity of conditions during a hypothetical 30-day crisis has also been
watered down. Further, the fate of the NSFR is also unclear. While some
suggest that it will be abandoned, Mervyn King, the Governor of the Bank of
England, sees it as being “crucial” (Enrich, Smith and Morse, 2013). Further,
in light of the extended scheduled date for complete implementation, the
likelihood of future change in the Basel III rules is high.
Impact on Asian Financial Markets
Asian banks are currently better placed to meet the Basel III capital and
liquidity requirements than are banks in the advanced economies. In particular,
they are relatively better capitalized than their Western counterparts due to
reforms implemented after the Asian financial crisis, and the minor impact
on them of the global financial crisis. That said, a number of critical issues
relating to the generally underdeveloped state of the capital markets in these
economies need to be addressed.
The major challenge facing Asian banks is sufficient access to well-developed
capital markets that allow them to raise fresh capital and liquid assets to
support new lending (Arner and Park, 2010). The underdeveloped domestic
and regional equity and debt markets in Asian economies present a major
challenge in this regard. Moreover, global credit rating agencies typically
do not rate corporate debt higher than the host jurisdiction’s sovereign
credit rating. This makes it difficult for banks operating in jurisdictions with
sovereign credit ratings lower than AA- to comply with Basel III liquidity
requirements (FSB, 2012c). These factors may potentially constrain lending
and hamper growth in such economies. In this regard, the support of Asian
policymakers for regional bond-market development programs such as the
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Asian Bond Markets Initiative and the Asian Bond Fund would best enhance
the ability of Asian banks to manage capital and liquidity appropriately in the
context of the Basel III requirements (Arner and Park, 2010).
The leaders of many Asian economies have also expressed concern that
more stringent capital and liquidity requirements would potentially lead to
greater-than-expected deleveraging in the region’s emerging economies. The
presence of large foreign banks is significant in many of these jurisdictions,
and credit intermediation remains dominated by banks. Further, these
economies typically experience greater volatility and are thus assigned lower
credit ratings, which translates into higher risk-weightings under Basel III
capital rules, or a higher regulatory capital charge. Such outcomes would
likely cause large foreign banks to reduce their activities in these jurisdictions,
which would negatively impact development of their domestic capital
markets (FSB, 2012c). Moreover, currently fragile market conditions largely
stemming from the debt crisis in Europe may exacerbate deleveraging in
emerging economies in any case (FSB, 2012c). This retrenchment thus far
has largely been replaced by Asian banks’ (Japanese banks in particular)
increasing lending, although the effect that further deleveraging will have
on capital market activity remains unclear at this writing.

Addressing Misaligned Executive Remuneration Incentives
There is a broad consensus that improperly designed compensation schemes
played a large role in the financial crisis. In fact, multiple surveys have found
that more than 80% of market participants believed that compensation
practices contributed to the accumulation of risk that led to the global
financial crisis by encouraging a short-term bias that led to excessive risktaking. That said, these surveys have found that compensation practices
were not seen as the sole cause of the crisis, nor was it believed that changes
in compensation practices alone would be sufficient to prevent future crises
(FSB, 2009).
Following the global financial crisis, executive compensation issues took on a
heavily populist agenda, public scrutiny focusing, perhaps disproportionately,
on levels of executive bonuses. Several governments imposed constraints on
compensation as part of crisis-support arrangements. In the US, the government
initially introduced a “say-on-pay” vote as part of the Emergency Economic
Stabilization Act of 2008, which required companies receiving support under
the US’ Trouble Asset Relief Program to submit to “say-on-pay” resolutions
by shareholders. This policy was continued in the American Recovery and
Reinvestment Act of 2009 (commonly referred to as The Stimulus Act). The
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say-on-pay policy was extended to all public corporations later in 2009 through
the Corporate and Financial Institution Compensation Fairness Act of 2009. In
the UK, special taxes were levied on bank bonuses following the crisis, while
in the European Union, the Capital Requirements Directive of July 2010 placed
constraints on remuneration.
Some observers have highlighted the shortcomings of such knee-jerk reactions
to the compensation issue. For one, popular pressure to limit compensation
post-crisis may be counterproductive in that it may cause key people to leave
companies and hurt overall profitability, thus reducing the company’s ability
to repay what amounted to loans from taxpayers. In this regard, Mohan
(2011) has suggested that compensation limits are a red herring; i.e., that
relatively high levels of compensation in the finance industry are a function of
the similarly high levels of profitability of the companies concerned, and thus
that the real issue may be that the finance industry is uncompetitive.
While short-term reactions to compensation may have overlooked the
issues referred to immediately above, the recent overall direction of global
standards regarding compensation practices has targeted the structure and
incentives inherent in compensation schemes. Released in April 2009, the
FSB’s Principles for Sound Compensation Practices focuses on establishing
principles—rather than prescriptions—for (1) aligning compensation
schemes with sound risk-management outcomes, and (2) ensuring effective
supervisory oversight, both of which were previously lacking. The report
particularly stressed that the prevalent opinion—that compensation was
unrelated to risk management and governance—needed to change, and that
industry-wide participation in change relating to compensation was needed
to ensure effectiveness.
Progress at both the international and national level has been timely. The
2011 FSB peer review indicated while substantial progress had been made,
further work was necessary to achieve full implementation of the principles
and standards (P&S) on sound compensation practices by individual member
jurisdictions, as well as the Basel Committee’s Pillar-3 disclosure requirements
for compensation issued in July 2011. Further, concerns by firms of an un-level
playing field across jurisdictions need to be addressed. At the G20 meeting
in Cannes in November 2011, G20 members reaffirmed their “commitment
to discourage compensation practices that lead to excessive risk-taking by
implementing the agreed FSB principles and standards on compensation”
(2011). These leaders called on the FSB to initiate ongoing monitoring and
public reporting on compensation practices, to focus on addressing remaining
gaps and obstacles to full implementation of the standards, and to establish
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an ongoing bilateral complaint-handling system for addressing the levelplaying-field concerns of firms. In response to this call, the FSB established the
Compensation Monitoring Contact Group under the Standing Committee on
Standards Implementation. The FSB also designated implementation of the P&S
as a priority area under the FSB Coordination Framework for Implementation
Monitoring, subjecting it to intensive monitoring and reporting.
In the FSB’s June 2012 Progress Report on implementation of P&S, nearly
all member jurisdictions had completed implementation of the P&S under
national or supervisory guidance.2 The Bilateral Complaint-Handling
Process was established to address evidence-related complaints by financial
institutions of an un-level playing field, and to report to the FSB on the
resolution of these complaints. Further, an ongoing monitoring framework
was also established. Both of these developments will promote full and
consistent implementation of the P&S by G20 member nations.
Nearly all of the Asian G20 members have implemented the P&S, Indonesia
remaining the only Asian jurisdiction where the P&S are still under
consideration. Nonetheless, Arner and Schou-Zibell (2010) suggest that
practical adoption of these P&S by firms will be difficult in Asian financial
centers less affected by the financial crisis, as these centers stand to gain
from attracting talented executives with competitive compensation
packages. On the other hand, Arner and Park (2010) suggest that this focus
on remuneration raises wider corporate governance issues of great relevance
to the financial development of Asia’s financial institutions. In particular,
focusing governance on risk management and aligning employee incentives
with the long-term performance of individual firms raises important
corporate governance issues, the resolution of which would be beneficial to
Asia’s sustainable financial development.

Addressing Systemic Risk Created by Over-the-Counter
Trading of Financial Derivative Instruments
The financial crisis revealed the significant dangers inherent in trading financial
derivative instruments (derivatives) in OTC markets rather than on organized
exchanges. The opacity of these instruments—as well as the opacity of the
OTC markets themselves—masked the build-up of systemic risk that resulted
from the relationship between participants created by the OTC derivatives
market (FSB, 2010a). For example, the threatened bankruptcy of Bear Sterns,
and later American Insurance Group (AIG) resulted from even their own
management having inadequate information concerning the aggregate level
of risk associated with their use of derivatives traded in OTC markets.
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OTC derivatives markets expanded rapidly in the run-up to the global financial
crisis. Over the period 2000–2007, the total capitalization of OTC derivatives
markets grew nearly seven-fold from $100 trillion to nearly $700 trillion (FSB,
2010a). However, management of the risk associated with OTC trading of
derivatives was generally a matter left solely to the parties to such trades.
Because these participants were usually quite sophisticated, what supervision
did occur was generally undertaken by the major bank participants in OTC
derivatives markets (Arner and Schou-Zibell, 2010). In hindsight, the opacity
and complexity of bilateral counterparty exposure to risk inherent in such
transactions was apparently the source of the aggregate risk that imperiled
the global financial market (IMF, 2012).
At the international level, the G20 has proposed reforms of the market
infrastructure relating to OTC derivatives for addressing these weaknesses.
The centerpiece of these reforms is central clearing of systemically important
OTC derivatives contracts, with exchange-trading of standardized OTC
derivatives being required, as this would reduce the systemic risk inherent
in trading these instruments. Central clearing would also lead to greater
transparency regarding risk in that it would ensure that market participants
are only exposed to a central counterparty, rather than to a complex web of
bilateral relationships, each with its own level of risk exposure. A secondary
component of these reforms is that of achieving increased standardization
of OTC derivatives contracts, either through regulation or incentives, as a
means of encouraging trading of these instruments on exchanges. Further,
OTC derivatives trades are proposed to be reported to trade repositories,
which would enhance the transparency of these financial products and
assist regulators. International policy development regarding these reforms is
complete. The infrastructure underlying these reforms is also available.
With regard to the progress achieved in implementing these reforms, the
jurisdictions with the largest OTC derivatives markets have largely implemented
them through appropriate legislation and regulations, the European Union
and the US taking the lead in this regard. In the US, the legislative basis
for such reform is Title VII of the Dodd-Frank Wall Street Reform and
Consumer Protection Act (the Dodd-Frank Act) which was enacted in July
2010. However, the US authorities have granted temporary relief from the
legislative provisions of the Dodd-Frank Act to allow authorities to develop
detailed regulations, and to allow time for the finance industry to prepare
for any changes necessary for complying with the new regulations. In the
European Union, the legislative basis for such reform is the European Markets
Infrastructure Regulation (EMIR) which was passed in February 2012, this
legislation governing central clearing and data reporting.
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Both jurisdictions have similar regulatory schemes. Under the Dodd-Frank
Act and the EMIR, the US Security and Exchange Commission (SEC) and
the Commodities Futures Trading Commission (CFTC), and the European
Securities and Markets Authority can designate classes of OTC derivatives to
be centrally cleared in a top-down approach, and can also require central
clearing of OTC derivatives that central counter-parties have been authorized
to clear under a bottom-up approach. Further, both pieces of legislation
require reporting of OTC derivatives trades to a trade repository.
Nevertheless, progress remains slow in other G20 member countries, Asian
countries in particular. In the more advanced Asian economies, consultations
regarding OTC derivatives are either nearing an end, or legislation has already
been implemented. In Japan, the Financial Instruments and Exchange Act
requiring central clearing of designated OTC derivatives, and mandatory
reporting to trade repositories was passed in May 2010. The Japanese
Financial Services Industry has the authority to regulate OTC derivatives.
Similarly, the Hong Kong Monetary Authority and the Hong Kong Securities
and Futures Commission have released joint consultation conclusions from
their October 2011 public consultation on OTC derivatives reform, and have
begun drafting appropriate legislation. Likewise, the Monetary Authority of
Singapore is expected to implement legislation relevant to OTC derivatives
reform by end-2012, Singapore’s approach being similar to that of the US
and European Union.
However, progress has been slow in developing Asia. This reflects the relatively
low priority given to OTC derivatives reform in Asia, as OTC derivatives markets
there are still at a nascent stage of development. Recent reports indicate that
overall, Asian jurisdictions are concerned about the impact of extraterritorial
OTC derivatives schemes in advanced economies on their growing OTC
derivatives markets. In a letter to the chairman of the CFTC, regulatory
authorities in Australia; Hong Kong, China; and Singapore expressed concern
that market participants outside the US may be caught by both Dodd-Frank
and domestic rules, causing “market fragmentation, and systemic risk”,
with participants being forced to comply with two sets of “overlapping and
conflicting” regulations (Grant, 2012). Other emerging Asian jurisdictions
are also concerned about the impact of reforms in advanced economies on
the competitiveness and development of their domestic derivatives markets
(FSB, 2012c).
Other commentators see the context described above as an opportunity for
Asian jurisdictions to develop their nascent derivatives markets. In particular,
Arner and Park (2010) see it as an opportunity for Asian regulators to steer
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Asian derivatives markets on to a more stable and transparent path than that
taken in the European Union and the US, while Arner and Schou-Zibell (2010)
emphasize the importance of learning from emerging global best practice.

Accounting Standards
While the G20 has repeatedly affirmed its commitment to establishing a single
set of high-quality international accounting standards, the impetus behind
harmonizing accounting standards internationally has not been clarified.
Nonetheless, the G20’s repeated statements indicate that harmonizing
accounting standards is vital to the financial regulatory reforms it has
proposed, and is consistent with its broad objective of achieving greater
transparency in financial markets.
Since 2002, the International Accounting Standards Board (IASB) and the
Financial Accounting Standards Board have been working together to
bring about convergence of the IASB’s International Financial Reporting
Standards (IFRS) and the US’ Generally Accepted Accounting Practices
(GAAP). While progress has been achieved in convergence of standards
relating to financial instruments, it has been slow. Arner and Schou-Zibell
(2010) suggest that it is increasingly likely that in the future, there will remain
two major accounting systems: the IFRS and the US’ GAAP. At present,
the key issues in convergence include: (i) the use of fair-value accounting,
(ii) a range of issues relating to differences in accounting for, and the regulatory
treatment of capital, (iii) the treatment of off-balance-sheet assets, and
(iv) provisioning (Arner and Park, 2010). Each of these issues attracts differing
views from the two major standard-setters.
While most Asian countries are in the process of bringing their domestic
accounting standards into consistency with the IFRS, recent data suggest
that significant gaps still remain. The PRC, Indonesia, Japan, the Republic
of Korea, Malaysia, Singapore, Thailand, and South Asian countries such as
India, have only declared their intent to adopt the IFRS. Nevertheless, recent
studies have documented significant benefits being associated with making
domestic accounting systems consistent with the IFRS, including improved
efficiency in capital markets and increased levels of foreign investment as a
result of increased transparency and comparability of financial information
(Tarca, undated). Given this, the incentive for Asian economies to establish
accounting frameworks consistent with international standards is significant.
In particular, developing Asian economies that achieve such consistency may
benefit from more rapid development of financial markets (Arner and SchouZibell, 2010).
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Mitigating Systemic Risk Generated by Shadow
Banking Activities
The FSB broadly describes the shadow banking system as credit intermediation
that occurs outside the regular banking system, or “non-bank credit
intermediation” (FSB, 2012b), such a term itself indicating the function that
shadow banks fulfill. While these institutions function like banks in that
they provide credit intermediation services, they are not regulated like banks
because (i) they do not take deposits from the public, (ii) they do not have
access to liquidity backstops, and (iii) they are not covered by an implicit
government guarantee. Instead shadow banks provide credit intermediation
through off-balance-sheet secured funding and securitization activities,
commonly through an intermediation chain of numerous entities including
other shadow bank intermediaries or mainstream banks (Adrian and Ashcraft,
2012). Shadow banking entities include money market funds, private equity
funds, hedge funds, securities lenders, and structured investment vehicles
and conduits.
The shadow banking system grew rapidly over the period 2002–2007. The
FSB (2012b) estimates that the total capitalization of the shadow banking
system increased from $26 trillion in 2002 to $62 trillion in 2007. While
its size declined slightly in 2008 as a result of the global financial crisis, its
total capitalization rebounded to $67 trillion in 2011. This amount is roughly
equal to 111% of the aggregate GDP of all jurisdictions taken together, and
approximately 25% of the total capitalization of the global financial system
(FSB, 2012b).
Although a number of factors together caused the financial crisis, the role
of the shadow banking system was central to it, in that an entire array of
factors inherent in the shadow banking activities brought the US financial
system to the brink of collapse. First, the lack of public credit and liquidity
guarantees led to a run on the shadow banking system when the confidence
that underpinned the system evaporated (Pozsar et al., 2012). In the view
of economist Paul Krugman, a run on shadow banks was the core factor in
the financial crisis (Martin, 2012). Ultimately, the run on shadow banks that
began in August 2007 and peaked with the collapse of Lehman Brothers
in September 2008 was only stabilized with public credit and liquidity
guarantees (Pozsar et al., 2012).
Second, shadow banks were subject to less regulation than were traditional
banks, which allowed them to leverage their balance sheets to a much greater
extent than did their more heavily regulated counterparts. This leverage
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amplified losses during the financial crisis in the same way as it amplified
profits during the boom that preceded it. Third, the loss of confidence in the
shadow-banking subsector spilled over into the traditional banking system
as a result of the interconnection between shadow banks and traditional
banks created through credit intermediation chains. Fourth, moral hazard
was inherent in the securitization process. Loan originators had little interest
in ensuring the creditworthiness of loans, as they could sell these loans
immediately upon origination. As a result, numerous downstream securitized
financial products contained these risky loans.
Reform proposals by the FSB made at the behest of the G20 have used
the issues that surfaced during the global financial crisis as a starting point
for exploring regulation of the shadow banking system. Specifically, the
FSB is addressing areas of shadow-banking activities that pose bank-like
systemic risk to the financial system, while at the same time taking care to
avoid hindering development of sustainable and resilient non-bank credit
intermediation activities (FSB, 2012g). In its November 2012 Consultative
Documents on shadow banking, the FSB raised five specific areas in which
policy needs to address systemic risk created by shadow banking activities.
These are:
(a) Mitigating spill-over from the shadow banking system to the
traditional banking system.
(b) Reducing the susceptibility of money-market funds to runs.
(c) Assessing and mitigating the systemic risk posed by other shadow
banking entities.
(d) Assessing and aligning incentives associated with securitization.
(e) Dampening risk and pro-cyclical incentives associated with secured
financing contracts such as repos and securities lending that may
exacerbate funding strains during runs.
The November 2012 Consultative Documents also address oversight and
regulation of shadow banking entities [(c) above] and risks in securities
lending and repos [(e) above). The other FSB groups are expected to deliver
their reports and policy recommendations in the coming six months.
In Asia, the shadow banking sector is much smaller and less developed
than it is in advanced financial systems such as the US. As discussed, credit
intermediation across the region remains dominated by banks, with the
exception of the more developed financial markets such as those in Japan and
Hong Kong, China. Nevertheless, shadow banking has grown dramatically
in some Asian countries. For example, the size of non-bank lending has
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grown dramatically in the PRC, with some observers estimating its total
capitalization at $2.4 trillion (Burton, 2012). Such rapid growth is largely
due to the PRC’s over-regulated commercial banking sector, which makes
lending to non-state-owned enterprises difficult. As a result, private-sector
business relies on shadow banks for credit (Burton, 2012; IMF, 2012). Trusts,
the largest segment of the shadow banking system in the PRC, grew 54% in
size over the past year, and in the current year will likely surpass insurance
as the second-largest institutional component of the PRC’s financial system
(Figure 1) (IMF, 2012). The PRC’s shadow banking system is thus a significant
source of alternative financial services for the private sector.
The benefits of this rapid growth in the PRC’s shadow banking sector
notwithstanding, such rapid growth raises financial stability issues central to the
sustainability of the PRC’s long-term development trajectory, as pointed out by
many observers who note the risks associated with such rapid growth of the
shadow banking subsector. In this regard, lessons from the advanced economies
in the wake of the global financial crisis may be useful to Asian regulators.
PRC bankers, major ratings agencies, and the IMF have all highlighted the
parallels between the growth in non-bank credit intermediation occurring in
Asia, and that in developed economies prior to the financial crisis (Rabinovitch,
Figure 1 Growth Rate of Credit in the PRC by Type of Credit
Extended, First Quarter of 2001 through Second Quarter
of 2012 (in percent, year-over-year, except as noted)
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2012). Others see parallels with the Republic of Korea’s experience in the
run-up to the Asian financial crisis of 1997, as corporate debt there reached
unsustainable levels. Burton (2012) highlights other risk factors such as
the expansion of Western banks in Asia in response to the banker-friendly
environment there, rising corporate debt levels, the instability of the shadow
banks’ funding base, as well as recent indications that borrowers are
increasingly finding it difficult to repay their loans.
The PRC government discounts such views, its central bank governor
stating that the vast majority of non-bank financial activities are regulated
(Rabinovitch, 2012). Nevertheless, the recent collapse of Wenzhou’s localized
shadow banking system suggests that such risks are real, particularly in the
wake of the collapse of long chains of underground financing deals that
were overly dependent on weakening exports and declining property values;
nevertheless, the effects of this collapse were isolated (Financial Times,
2012). However, even such a localized collapse suggests that the overall
impact of the problems in the PRC’s legal shadow banking system could be
widespread.
For example, the two major forms of credit intermediation in the PRC’s shadow
banking system are trust products and wealth management product (WMP).
In its October 2012 Global Financial Stability Report, the IMF highlighted
important developments in this financial subsector. Both of these financial
products offer returns that greatly exceed the PRC’s relatively low statecontrolled deposit rate. This has driven the rapid growth in these products
observed in recent years. Further, relative to PRC trust products, assets under
management have grown rapidly (Figure 2). IMF (2012) warns that aggressive
selling of such products may lead investors to underestimate their inherent
risk, especially after years of strong returns; in this regard, some observers
have concerns that the level of risk associated with such products is being
artificially suppressed. Further, analysts warn that severe credit problems in
the PRC’s trust subsector could spill-over into the banks that market such
trust products, subsequently causing the banks to compensate investors for
their losses for fear of losing their customer base entirely.
WMPs present a more likely source of risk spill-over onto banks, as these
products are sold directly by the banks under their own name. Although
reliable figures are unavailable, IMF (2012) estimates the size of the market at
CNY 8–9 trillion, with the funds thus raised being used to finance off-balancesheet assets such as corporate bonds. Detailed information regarding these
assets is undisclosed, making it difficult to gauge the credit risk associated
with them, and thus making the banks vulnerable to runs by WMP customers
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Figure 2 Assets under Management by the PRC Trust Companies
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if their true level of credit risk were to become apparent. In this regard, the
only recent failure involved default on a Huaxia Bank WMP. This prompted
the PRC bank regulating agency to issue rules requiring disclosure of what
the funds raised were to be used for, as well as auditing of WMPs.
The current global discussion on shadow banking regulation raises important
issues for Asian regulators who may ultimately face their own shadow
banking crisis. However the differences between the financial systems of
Asian developing countries and those in the advanced economies suggest
that a nuanced approach to regulation of shadow banking is required. Such
differences necessitate a contextualized approach to addressing risks posed by
unregulated lending in Asian economies. Further, economic growth remains
a priority in developing Asian countries, particularly since it improves living
standards. Imposing excessive regulation on credit intermediation would thus
likely stifle economic growth and the improvement in living standards it brings.
Moreover, Alder, the chief executive of the Securities and Futures Commission,
argues that the forms of shadow banking in Asia such as micro-financing and
structures through which financing is provided to small- and medium-scale
enterprises are not equivalent to the securitization and money-market activities
in Western economies that precipitated the financial crisis. (Vaghela, 2012).
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Mitigating (Over)reliance on Credit Rating Agencies
In the wake of the global financial crisis, the risks posed by previously
unregulated financial institutions such as hedge funds and CRAs received
significant attention. With regard to CRAs, policymakers, market participants,
and the CRAs themselves acknowledge the role the latter played in
precipitating the crisis.
First, CRAs significantly underestimated the risk of default on financial assets,
particularly as it related to structured finance products such as collateralized
debt obligations. This caused the three leading CRAs to award investmentgrade ratings to major financial institutions that later defaulted.3 AIG was
given a double-A rating, while Lehman Brothers’ rating was downgraded to
junk status only three days prior to its filing for bankruptcy. Similarly, prior
to the onset of the subprime mortgage crisis in late-2007, the three leading
CRAs maintained AAA ratings on thousands of mortgage-related instruments
that either defaulted or were downgraded (Darbellay and Partnoy, 2012).
Through work with other academic observers, Vickery (2012) estimates that
for subprime mortgage-backed securities (MBS) issued between 2005 and
2007 rated BBB- or higher, more than half defaulted, while many of the
remainder experienced significant downgrades (Figure 3).
Figure 3 Downgrades and Defaults on Investment-Grade
Subprime MBS Issued, 2005–2007 (Percentage of group total)
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These shortcomings in ratings were highlighted in several expert reports. In its
report on enhancing market and institutional resilience, the Financial Stability
Forum concluded that CRA ratings were based on inadequate historical data
as regards the US subprime housing market, and failed to take account of
deteriorating lending standards (Financial Stability Forum, 2008). Similarly,
the 2009 De Larosiere Committee Report commissioned by the European
Commission stressed the same shortcomings. In addition to underestimation
of risk of default, financial-sector commentators have also highlighted the
misaligned incentives in the credit rating industry as factors that contributed to
deterioration in the quality of ratings issued by CRAs. Specifically, severe conflicts
of interest inherent in the “issuer pays” business model of the three major CRAs,
as well as absence of any liability associated with the class of ratings issued are
factors that financial-sector commentators have highlighted as reducing the
reliability of the information transmitted by CRA ratings. In particular, the conflict
of interest inherent in the current arrangement under which the issuer of the
security being rated itself compensates the CRA rating the security in question is
egregious, in that the incentive provided by such an arrangement requires the
CRA to award an overly optimistic rating to the issuer in exchange for retaining
the latter’s future business, or gaining additional business. In this regard, CRAs
have been severely criticized for sacrificing the quality of ratings to increase
their market share (Alessi and Wolverson, 2012). Moreover, “ratings shopping”
exacerbated the perverse incentives inherent in the current system described
immediately above. That is, if a particular CRA refused to award the AAA credit
rating for a particular security, the investment banker concerned would simply
choose a CRA that would award the desired rating to the security in question
(Kolchinsky, 2010). Evidence obtained from former CRA employees suggests that
the threat of losing business was a significant factor in determining the class of
rating awarded (SEC, 2008). Moreover, in many cases, CRAs provided advice to
client firms regarding the particular structure a financial product should take to
gain the rating desired (Davis, 2011). The threat of a damaged reputation as a
result of an inaccurate rating thus did little to constrain the behavior of CRAs
intent on increasing market share.
Further, absence of liability of any type on the part of CRAs for financial
damage resulting from inaccurate or overly optimistic ratings also exacerbated
the misalignment of incentives the CRAs faced. Historically, CRAs have
escaped liability for negligence in issuing credit ratings for particular financial
instruments. This outcome has resulted from both explicit legislative policy,
and a number of judicial decisions that view ratings of financial products
awarded by CRAs as articulations of the right to free speech, regardless of the
fact that the behavior of CRAs was ultimately negligent or reckless (Darbellay
and Partnoy, 2012).
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Thus, neither the threat of damage to the reputation of a CRA, nor the prospect
of loss arising from liability for negligent behavior were effective in ensuring
that the CRAs performed their function appropriately as credit information
intermediaries. Further, the CRAs paradoxically enjoyed significant levels of
profit, despite deterioration in the quality of their ratings, thus demonstrating
that market forces were ineffective in checking their recklessness that was
prompted by the incentive system they faced (Darbellay and Partnoy, 2012).
Such a paradox may be explained by institutional over-reliance on credit
ratings in advanced financial systems, which is the result of both regulatory
and behavioral factors. There is extensive reliance in financial regulation on
credit ratings issued by the three major CRAs. Darbellay and Partnoy (2012)
show how this reliance began after the stock-market crash of 1929 when
regulators began using credit ratings to calculate bank capital requirements,
and how credit ratings became intertwined with bank and insurance company
investment policies. Regulatory use of credit ratings increased dramatically after
the introduction of the Nationally Recognized Statistical Rating Organization
(NRSRO) concept in the US in 1975. While previously, only the three major CRAs
were registered as NRSROs, in 2008 ten other agencies obtained NRSRO status
from the US’ SEC. After 1975, regulators essentially mandated that NRSRO
ratings were a necessary step in achieving regulatory compliance, to such an
extent that NRSROs became “regulatory licensors” (Darbellay and Partnoy,
2012). Thus, financial institutions could not access certain financial markets
without a “license” from a NRSRO. Significantly, Utzig (2010) highlights how
the market for structured products could not have developed without the seal
of approval awarded by NRSROs. Thus, regulatory dependence on NRSRO
ratings as a step in gaining “licenses” meant there was no other alternative to
using external credit ratings, their quality notwithstanding.
Moreover, there exists significant behavioral reliance on credit ratings. For
example, credit ratings are used extensively in private contracts, such as
in contractual terms that link collateral requirements to the credit rating
assigned to the collateral offered. Similarly, clauses in many private contracts
require accelerated repayment of an outstanding loan if the credit rating in
question falls below a specified level (Darbellay and Partnoy, 2012).
Recent reform proposals relating to CRAs have focused on: (i) shortcomings in
methodology, (ii) conflicts of interest, (iii) lack of liability, and (iv) institutional
over-reliance on credit ratings. Reform proposals at the international level
have focused on two means of addressing these issues: regulation of credit
rating agencies and reducing reliance on external credit ratings.
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With regard to regulation, the financial crisis prompted a transition to
state regulation of CRAs from previous self-regulation. In the US, the major
legislation regulating CRAs is the Dodd-Frank Act, under which a new
SEC Office of Credit Ratings Agencies has been established to oversee and
supervise CRAs. Some critics have argued that delegation of CRA regulation
to the SEC is ineffective, as the SEC has previously been reluctant to exercise
the authority it possesses (Partnoy, 2009). Historical events have in fact
demonstrated such hesitancy. For example, the SEC Office of Credit Ratings
remained unstaffed and inactive for about a year after passage of the DoddFrank Act. Finally in June 2012, the SEC launched the Office of Credit Ratings
with a proposed staff of 25 lawyers, accountants, and examiners. On the
other hand, proponents argue that an office integrated into the SEC prevents
further regulatory complexity, in that it avoids adding yet another layer to
the web of regulations to which the US financial system is already exposed
(Darbellay and Partnoy, 2012).
As compared to previous legislative arrangements for regulating NRSROs,
the SEC’s Office of Credit Ratings has more extensive powers. For example,
the Dodd-Frank Act gives the SEC the power to compel CRAs to disclose
additional information to investors, thus allowing investors themselves to
better assess credit risk. In particular, the Office of Credit Ratings can compel
a CRA to disclose information regarding its own performance as well as
the methodology it used in arriving at particular rating, such as compelling
formal statement of the five major assumptions underlying a particular credit
rating. The methodology used in formulating transition and default rates is
also more standardized than previously, the purpose of this change being
to facilitate direct comparison of ratings issued by the various NRSROs.
Moreover, the new legislation increases the range of sanctions the SEC Office
of Credit Ratings can impose on NRSROs. For example, the SEC can revoke
the registration of a NRSRO as regards a particular class of securities.
However, legislators were unable to decide how best to address conflicts
of interest (Darbellay and Partnoy, 2012). The Dodd-Frank Act merely
acknowledges that CRAs face conflicts of interest that must be addressed. It
charges the SEC with ensuring that NRSRO ratings are not unduly influenced
by such conflicts. It also charges the board of directors of each NRSRO to
address the issue, and the new governance rules require CRAs themselves
to monitor conflicts of interest. Many commentators view the reforms
introduced under the Dodd-Frank Act as being ineffective. They argue that
reverting to a “subscriber-paid” business model would be the most effective
means of resolving conflicts of interest (Darbellay and Partnoy, 2012).
However, opponents argue that a subscriber-paid model is not viable, in
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that the public-good nature of ratings subjects them to significant free-rider
problems (Grundfest and Hochenberg, 2009). Moreover, the subscriber-paid
model does not ensure absence of conflicts of interest. For example, clients
could pressure NRSROs to issue a lower rating than would be appropriate
to exact higher risk premiums (Darbellay and Partnoy, 2012). However, the
Dodd-Frank Act proposes that the Government Accountability Office should
formulate alternative business models that would address conflicts of interest.
While the SEC was to report the results of a two-year study of alternative
business models for CRAs to Congress in August 2012, no conclusions have
yet been reached regarding such models.
The Dodd-Frank Act also introduces significant changes as regards
accountability. Research suggests that liability and competition are effective
mechanisms for ensuring that CRAs perform their intermediary function in
an accountable manner (Darbellay and Partnoy, 2012). The Dodd-Frank Act
specifies that CRAs should be liable for misconduct in the same way as auditors
or security analysts. Demonstrating liability on the part of a particular CRA
now only requires proving that the CRA in question knowingly or recklessly
failed to conduct a reasonable investigation, or that it failed to obtain
reasonable verification of factual elements upon which the methodology
employed relies. Further, the Dodd-Frank Act repeals previous legislation that
exempted CRAs from being treated as experts. As a result, CRAs are now
subject to expert liability.
Further, to increase competition and reduce over-reliance on credit ratings,
the Dodd-Frank Act mandates that all agencies cease using NRSRO ratings
for regulatory purposes. This will eventually eliminate the competitive
distortion created by the role of NRSROs as “regulatory licensors”, and
allow market forces to discipline CRAs into providing high-quality ratings.
Specifically, the Dodd-Frank Act removes most statutory references to credit
ratings, including importantly all statutory references that relate to banking
and securities activities. Moreover, it requires all federal agencies to remove
references to credit ratings in their regulations within one year. Alternative
credit assessment procedures are to replace NRSRO-issued credit ratings for
such purposes.
The second major reform agenda is that of reducing reliance on external credit
ratings generally, so as to reduce the systemic risk caused by credit-rating
downgrades. Credit ratings contribute to systemic risk in that downgrades
amplify panic during periods of financial crisis (FSB, 2010b). As a result, the
overall goal of the FSB’s 2010 report Principles for Reducing Reliance on
CRA Ratings is to reduce reliance on CRA ratings in standards, laws and
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regulations, as well as to encourage private-sector risk management that
avoids “mechanistic” reliance on CRA ratings. While the Dodd-Frank Act takes
significant steps toward reliance on credit ratings, such US-based reforms are
the exception rather than the rule. Progress at the international level in this
regard remains slow, with the Roadmap on CRA Ratings recently released
by the FSB (2012) predicting completion by end-2015. The FSB’s June 2012
Progress Report indicates particular difficulty in formulating alternative risk
assessment methodologies for replacing reliance on external credit ratings.
Despite this, G20 members continue to reaffirm the importance of reducing
reliance on them.
In Asia, the use of CRA ratings is not as widespread as it is in more advanced
economies, as Asian economies use credit ratings for regulatory purposes to
a lesser extent than do the advanced economies, an outcome that partially
results from the more nascent stage of development of the region’s financial
markets (Arner and Schou-Zibell, 2010). This in fact presents Asian regulators
with an opportunity to avoid embedding CRA ratings in regulatory schemes,
and to instead encourage greater investor responsibility (Arner and SchouZibell, 2010). Nevertheless, while the global financial crisis highlighted the
dangers inherent in relying on CRA ratings at the expense of internal due
diligence and risk management, as long as CRAs do not replace proper due
diligence, they can serve a useful intermediary role in the functioning of
financial markets. For this reason, Asian economies have been developing
domestic and regional credit rating institutions (Arner and Park, 2010). Asian
policymakers thus have an opportunity to establish proper regulation of CRAs
to prevent the incentives they face from becoming misaligned.

Hedge Funds
Given the potential risks (including systemic risk) and spill-over effects
that can arise from the activities of hedge funds—which were previously
completely unregulated—significant attention has focused on them. While
the International Organization of Securities Commissions (IOSCO) notes that
hedge funds may have played a relatively insignificant role in causing the
financial crisis, their activities may have amplified its consequences (IOSCO,
2009). Specifically, the G20 has recommended that hedge funds be subject
to licensing and reporting requirements to enhance transparency.
In its Final Report on Hedge Fund Oversight (IOSCO, 2009), the IOSCO
proposes six main principles for supervising and regulating hedge funds:
(i) mandatory registration, (ii) regulatory requirements in relation to various
operational and organizational practices, (iii) registration or regulation and
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supervision of prime brokers, (iv) reporting of information pertaining to
systemic risk, (v) regulatory encouragement of industry best practice, and
(vi) regulatory cooperation.
Some jurisdictions have already implemented these principles domestically. In
the US, the Dodd-Frank Act makes hedge funds with funds under management
of more than $150 million subject to registration and information provision
requirements. Similarly, the European Union’s Alternative Investment Fund
Managers’ Directive subjects hedge funds to various requirements, including
those relating to disclosure and reporting, capital adequacy, and operational
policies (e.g., remuneration policies and valuation procedures) (Davis, 2011).
In Asia, while hedge funds are a nascent industry, they are expanding
rapidly, their growth being concentrated in regional financial centers. While
potentially a source of speculation and instability, they are an important aspect
of development of Asia’s financial market in that they provide diversity to
investors and liquidity to markets (Arner and Park, 2010). Asian policymakers
should thus adopt a balanced approach to hedge funds that avoids regulation
to the extent that it hinders growth of the industry, while at the same time
minimizing the potential contribution of hedge funds to systemic risk.

Relevance of the International Financial Reform
Agenda to Emerging Asian Economies
The overall goal of the current international financial reform agenda is to
increase stability and resilience of the financial system to shocks. Further,
globalization of finance requires a coordinated global response to prevent
weaknesses in one economy from impacting the stability of other financial
markets through spill-over effects. Nevertheless, policymakers in emerging
Asian economies are concerned that the current international financial reform
agenda addresses problems emanating from advanced financial markets.
Thus, this agenda has little direct relevance to the challenges facing emerging
economies, and development of their financial markets in particular (Arner
and Park, 2010).
As pointed out in the previous section, excessive regulation of Asia’s stillnascent derivatives market and hedge fund industry may hinder their
development, thus stifling an important source of liquidity and market
depth. The response of policymakers in emerging Asian jurisdictions to the
reforms relevant to OTC derivatives underscores this point, as the impact of
these reforms could negatively impact the competitiveness and development
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of domestic derivatives markets in their jurisdictions (FSB, 2012c). As a result,
Asian economies may opt for a simpler, but more targeted set of reforms
that strikes a balance between increasing the depth and liquidity of domestic
financial markets and increasing their stability. In this regard, “simple” should
not be confused with “simplistic”. Ultimately a simpler financial-sector
policy regime may prove to result in superior performance, particularly since
complexity was a core cause of the global financial crisis.
On the other hand, as stated above, the overall goal of the current international
financial reform agenda is to implement safeguards that improve the stability
and resilience of the financial system. In this regard, the problems associated
with shadow banking in the West may provide important lessons for the PRC
regulators who may be facing a shadow-banking crisis of their own, given
the rapid growth of unregulated lending in the PRC, and the recent collapse
of the domestic financing chain in Wenzhou. While the impacts of this event
were fortunately isolated, they underscore the significant risk the PRC’s legal
shadow banking system presents to the country’s financial market. The same
is true of the recent introduction of rules for increasing the transparency of
WMPs prompted by the collapse of Huaxia Bank’s WMPs. In March 2013,
the China Banking Regulatory (the PRC banking regulatory agency) thus
introduced rules requiring disclosure by banks of the use of funds raised
through WMPs, as well as auditing of these products.
The problems arising from use of external credit ratings potentially provide
another important lesson for financial-sector policymakers in emerging Asian
economies. While use of external credit ratings for regulatory purposes is
not yet prevalent in Asia, Asian policymakers have an opportunity to avoid
the problems caused by regulatory reliance on credit ratings. Similarly, while
current reforms at the international level relating to CRAS rating agencies may
not at present be directly relevant to Asia’s developing financial markets and
could hinder development of the latter through excessive regulation, they
may provide an important guidepost for Asian policymakers in establishing a
stable and resilient financial system.
A common thread in the dialogue regarding the current international reform
agenda relevant to emerging Asian economies is the necessity of addressing
systemic risk, as it was at the core of the global financial crisis. In this regard,
there is increasing concern at the international level regarding the risks inherent
in Asia’s domestic financial systems. Reforms that address shadow banking,
CRAs, hedge funds, and OTC markets are thus thought to be relevant to Asia
insofar as they address systemic risk to the global financial system.
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While not a new development, macroprudential policy remains a feature of
the international reform agenda not discussed in the previous section, since
operationally, it remains at an early stage of development (Arnold, Borio, Ellis,
and Moshirian, 2012). Because the overall goal of macroprudential policy is
to mitigate systemic risk, its application is growing rapidly in many countries,
particularly in Asia. In light of the fact that our collective understanding of
how best to use macroprudential tools is currently limited, the following
subsection examines its evolution and the challenges Asian policymakers face
in its implementation.

Emergence of Macroprudential Policy
Placing macroprudential policy into context requires understanding the
traditional microprudential approach adopted prior to the global financial
crisis of 2008. Because microprudential regulation views the health of the
overall financial system in terms of the health of its individual component
financial institutions, by its very nature, it focuses on factors other than
systemic risk. This is one reason why the aggregate risk that built up when
numerous individual market participants all took the same action went
unnoticed. Specifically, simultaneous wholesale purchases of assets backed
by subprime mortgages by numerous financial institutions allowed them to
become exposed to risk of a collapse in the real estate market. Similarly, the
risk of a financial-market collapse caused by failure of systemically important
financial institutions (e.g. Lehman Brothers, AIG) went unrecognized. Such
outcomes changed the focus of policymakers charged with preventing
future financial crises to mitigating systemic risk, which is the overall goal of
macroprudential regulation.
While not a new concept, policymakers only came to appreciate the
importance of macroprudential regulation in the wake of the global financial
crisis. However, because macroprudential regulation is still evolving, its
implementation remains at an early stage of development. The G20 have
tasked the FSB to develop macroprudential regulatory frameworks and tools
in consultation with the IMF, an activity that remains ongoing. In this regard,
it should be noted that many of the reforms discussed above are components
of the macroprudential framework, as they all relate to reducing systemic
risk. Examples include reforms in standardizing and moving the trading of
OTC derivatives to central clearinghouses, regulating the shadow banking
system, subjecting hedge funds to disclosure requirements, and reducing
reliance on external credit ratings.
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In light of the above, a number of issues must be resolved if implementation
of macroprudential policy—including its implementation in Asia—is to result
in a reduction of systemic risk. For example, the institutional arrangements
underpinning the macroprudential framework must be refined (Jacome
and Neir, undated). An analytical framework for identifying and measuring
systemic risk must also be developed to alert regulators when intervention
is necessary. Further, international cooperation is required for two reasons.
First, systemic risk may be generated by foreign capital flows. Second,
international cooperation is necessary to prevent regulatory arbitrage.
The most pressing challenge for Asian countries is developing the supervisory
capacity for monitoring systemic risk and making appropriate use of
macroprudential tools. In this regard, a significant concern is the current
capacity of national regulatory agencies (FSB, 2011b). These agencies are
currently under-resourced in terms of staff, knowledge, and expertise, and
underpowered in terms of institutional underpinning. Further, they lack the
civil and enforcement powers necessary for effectively regulating financial
markets. Given such challenges, it is doubtful that they could effectively fulfill
macroprudential surveillance and enforcement roles at present. Investment
in training and supervisory capacity is therefore imperative, the latter
particularly focusing on applying international guidance to localized financial
conditions, as well as strengthening the legal framework that supports
financial market regulation.
Given the increasingly globalized nature of finance and Asia’s growing
regional cooperation, establishing a formidable regional supervisor may be
the most effective solution to addressing systemic risk. During a financial
crisis, the negative impact of systemic risk would quickly propagate across
the region. As a result, a regional supervisor with broad jurisdiction would
be able to act in cases in which a national supervisor could not. A potential
candidate for this role is the ASEAN+3 Macroeconomic Research Office
(AMRO). AMRO is an operational regional surveillance agency established
in May 2010 under the Chiang Mai Initiative Multilateralization (CMIM). Its
purpose is to monitor the build-up of financial risk in the region to enable
the CMIM to act swiftly enough to avert financial crises. There would thus
be synergies in having AMRO monitor systemic risk for the purpose of
engaging macroprudential tools. However, effectively performing these roles
would require AMRO to improve its reputation and capacity in providing
effective oversight of systemic risk in the region, as it currently has only
11 permanent employees.
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The Changing Influence of Asia on the
Future Direction of Global Financial Policy
Perhaps the most significant development in the evolving global regulatory
framework is the increasing participation of Asian countries in global economic
governance. However, for a number of reasons, increased participation has
not necessarily translated into increased influence.
Following the global financial crisis, world leaders designated the G20 as the
“…premier forum for [their] international economic cooperation” at the third
summit in Pittsburgh in 2009. It is notable that the G20 was selected for this
role in preference to the G7, which for the past 30 years was the major global
economic governance forum (Lai and Ravenhill, 2012). Previously, Japan was
the only Asian member of the G7. With the establishment of the G20, Australia,
the PRC, India, Indonesia, and the Republic of Korea became members.
This reorganization of global financial authority led to representation of Asian
countries in global economic governance in a manner more proportional
to their growing economic importance (Véron, 2012). At the November
2008 G20 meetings, leaders committed to broadening emerging-economy
membership in the Financial Stability Forum (which later became the FSB).
This resulted in the inclusion of G20 members not previously included in the
FSF, including the PRC, India, Indonesia, the Republic of Korea, and Turkey
(FSF, 2009). Other major global financial authorities have similarly modified
their governance or membership structures to varying degrees.
Véron (2012) suggests that three major factors drove this reshuffling of
governance. First, it recognized Asia’s increasing role in the global economy.
Second, the crisis undermined the perception of Western superiority in
financial governance. Third, it was in the West’s self-interest for emerging
economies to participate, given the significant financial resources they could
contribute in resolving the crisis. Such factors reflect the potential weight of
Asian opinion on global policy.
That said, two major factors constrain the influence of Asian members on
global financial policy. Véron (2012) suggests that expansion of Asian
membership in global financial authorities has been insufficient to make
inroads because the leadership of these global institutions remains
dominated by Westerners. Thus, while Asian membership may have expanded
proportionately, the region’s influence has not.
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Second, Lai and Ravenhill (2012) highlight the fact that Asian members’
interests are in conflict as often as they are in harmony. As Yves Tiberghien
(2011) notes, the five Asian G20 members could play an extensive role in
international policymaking if they could jointly set an agenda. However, with
the exception of two occasions, they have publicly taken opposing positions
at G20 summits. Moreover, Cho (2011) suggests that Asian countries are not
yet prepared to take responsibility and provide leadership in global financial
affairs, as they have passively followed the West during the past few decades.
Nor do they have a clear vision for the global economy. Instead, they are
focused on domestic issues such as political stability and economic growth.
It may thus be too soon to expect Asian economies to bear their weight in
global dialogue, although there remains a lingering expectation that Asia
should ultimately assume leadership in a manner consistent with its global
economic importance.
In sum, the crisis prompted a rebalancing of global economic governance in
that it presented Asian countries with an opportunity to assume an increased
role in global economic governance. However, the fact that their interests
remain divided prevents Asian policymakers from taking leadership in global
policy discussions. Thus by default, leadership of global financial authorities
remains concentrated in Western hands. Conversely, if Asian policymakers
could fully coordinate on common regional interests in the future, the
relevant question may become what Asia’s impact will be on the direction of
global financial policy, rather than what its impact will be on Asia.

Conclusion
The global financial crisis of 2008 prompted an unprecedented agenda of
financial reform. To improve the resilience of financial institutions during
future crises, the BCBS has announced more stringent capital requirements,
and has restricted the definition of capital to higher loss-absorbing forms,
including paid-in capital and retained earnings. A relatively new development
is introduction of the leverage ratio and liquidity requirements (the LCR and
NFSR). However, the details of these requirements are still under formulation.
Other reforms have focused on addressing excessive risk-taking, such as
the FSB’s principles and standards on compensation. The goals of these
latter reforms are to align executive compensation with long-term success,
to eliminate short-term biases that encourage excessive risk-taking, and
to improve transparency in financial markets through improvements in
accounting standards and requiring that derivative instruments currently
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traded in OTC markets be traded solely on organized exchanges or through
central clearinghouses.
Together with the reforms referred to above, other reforms address systemic
risk, which is the risk of a major disruption to the financial system. Such
reforms include regulation of the shadow banking system which operates
outside the purview of regulators, and regulation of CRAs and hedge funds.
The extensive use of CRA ratings in financial regulation, as well as the resulting
behavioral reliance on them, masked successive deterioration in their quality
to the extent that the risky nature of financial products backed by subprime
mortgages were believed to be safe, the senior tranches of such products
rated AAA in particular. Ultimately, such miscalculation was a major cause of
the global financial crisis.
Many of the reforms referred to above also comprise tools used in
macroprudential regulation, an emerging area of regulation that focuses
on mitigating systemic risk. In the run-up to the global financial crisis,
microprudential regulation—the traditional approach to financial
regulation—viewed the health of the financial system as the sum of the
health of its individual component institutions. As a result, this approach was
unable to recognize the build-up of systemic risk that occurred prior to the
crisis. Hopefully, further development of this aspect of financial regulation
will completely avert any build-up of systemic risk. However, a number of
issues associated with implementation of macroprudential regulation must be
resolved if its beneficial impact is to be maximized.
An overarching question throughout this chapter is the relevance of the
current international reform agenda to Asia. Emerging Asia remained relatively
unscathed by the global financial crisis because of its limited exposure to the
mortgage-backed assets that originated in the US. Thus, many of the reforms
currently being proposed relate exclusively to advanced financial markets
rather than to Asia’s developing financial markets. Nevertheless, implementing
these reforms could benefit Asia insofar as they are relevant and enhance
financial stability. The danger is that full implementation of these reforms
could risk a degree of regulation that would hinder development of the
region’s capital markets, which is a concern expressed openly in the dialogue
relating to the Basel III and OTC derivatives reforms. However, insofar as they
prevent financial crises, their implementation could benefit the region. Thus,
even in cases in which the reforms proposed may solely relate to advanced
financial markets, they may still benefit Asian policymakers insofar as they
provide guidance relevant to Asia.
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Another aspect of the global regulatory agenda relevant to Asian policymakers
is the region’s increased participation in global standard-setting bodies.
Establishment of the G20 as the premier economic governance forum—a
body that now includes Australia, the PRC, India, Indonesia, and the Republic
of Korea—represents significant progress in achieving truly proportional
representation for Asia in global financial policymaking. However, Asia’s
increased participation has not translated into greater representation of
the region’s concerns. Further, leadership of global financial organizations
remains dominated by the West, as only IOSCO’s Vice Chair is Asian. Finally,
at present, Asian leaders remain divided and are thus unable to articulate a
vision for the global economy. Whether or not Asia will be able to effectively
voice the region’s concerns in the global arena thus remains to be seen.

Notes
1 As of January 2013, the membership of the Group of 20 Nations (G20) comprised 19
countries plus the European Union. While not formally a member, Spain has participated
in all G20 meetings thus far. The current membership includes: Argentina, Australia, Brazil,
Canada, the People’s Republic of China, the European Union, France, Germany, India,
Indonesia, Italy, Japan, the Republic of Korea, Mexico, Russian Federation, Saudi Arabia,
South Africa, Turkey, the United Kingdom, and the United States.
2 Gaps in implementation remained in Argentina, India, Indonesia, Russian Federation, and
South Africa. However, some degree of progress in implementation has been achieved in all
of these countries.
3 The “Big 3” comprise Fitch’s, Moody’s, and Standard and Poor. These three firms account for
98% of all outstanding ratings and 90% of all ratings revenue. However, Fitch’s market share
is significantly smaller than that of its two rivals (Darbellay and Partnoy, 2012).
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Introduction
As articulated by Cavoli et al. (2004) in their survey of East Asian financial
integration, financial integration is a multidimensional process closely
associated with development of financial markets. It is thus unsurprising that
the deregulation of the financial sector in Asia that began during the 1980s
and resulted in a significant increase in cross-border financial transactions
ultimately led to the region’s ongoing financial integration.
During the period following the Asian financial crisis of 1997, many Asian
economies modernized their financial sectors and strengthened linkages
with the financial sectors of other economies in the region. This has led to
considerable maturation of many of the region’s domestic capital markets,
its local-currency bond markets in particular. The soundness of the region’s
domestic banking systems has likewise improved, in that domestic capacity for
financial supervision has become more sophisticated. Intra-regional financialsector policy coordination has likewise strengthened, as demonstrated by
the ongoing development of regional arrangements for macroeconomic
monitoring and liquidity support. Nevertheless, there remains significant
variation in the degree to which the region’s domestic capital markets have
matured and integrated with others in the region and beyond.
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Economic theory suggests that financial integration brings with it significant
benefits, including lower costs of trading financial assets, more diverse
investor portfolios, and more stable consumption patterns, particularly
during periods when the level of economic activity fluctuates widely. Given
absence of restrictions on capital mobility, financial integration allows the
level of domestic investment to no longer be constrained by the size of the
domestic savings pool, since integration allows foreign capital to be used to
underwrite domestic investment. This appears to be an important feature of
financial integration, given the direct, positive relationship between domestic
savings and investment confirmed by publication of Feldstein and Horioka’s
seminal paper in 1980, as well as similar literature that followed in its wake.
While more recent studies report a weakening in this relationship in advanced
economies due to international financial integration, the Feldstein–Horioka
puzzle of why investment remains linked to domestic savings remains
unresolved, the conventional wisdom of financial globalization that has
developed over the past few decades notwithstanding.
Economic theory suggests that absence of restrictions on capital mobility
increases the degree of efficiency with which international financial resources
are allocated. The rationale for this view is that capital should automatically
flow from capital-abundant to capital-scarce countries, the returns to
capital being higher in the latter set of countries than in the former. In
turn, the rationale holds that capital flows of this nature supplement the
domestic savings pool in capital-scarce countries, thereby allowing domestic
investment in such countries to increase and economic growth to accelerate.
However, the empirical evidence concerning this matter suggests quite the
opposite. It in fact confirms that Asia’s considerable net savings tend to flow
to capital-abundant countries rather than to capital-scarce ones as the theory
would predict. In the wake of Lucas’ now-famous 1990 paper, this disparity
between what economic theory would predict and what actually occurs is
often referred to as the “Lucas Paradox” or the “Lucas Puzzle”.
Many economists—including Lucas himself—have offered explanations as to
why capital fails to flow from capital-abundant to capital-scarce countries.
These explanations fall into two broad groups (Alfaro et al., 2005), the first
of which focuses on differences in fundamental economic variables. Examples
of the latter include the degree of technological development, presence or
absence of particular critical factors of production, or differences in the level
of the output-capital price ratio, government policies, or institutional quality.
Ultimately, this set of explanations attempts to provide a rationale for the realworld fact that some countries attract more foreign investment than others.
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The second group of explanations focuses on capital market imperfections,
and the differing stage of development of financial markets in advanced and
emerging economies (Martin and Taddei, 2012; and Matsuyama, 2007).
The theoretical foundation for this group of explanations is that capital
flows respond to the risk-adjusted rate of return to capital rather than to its
corresponding nominal rate. Thus, the higher level of risk associated with the
nominal expected returns to capital in capital-scarce countries prevents realworld flows from corresponding to those predicted by the theory. In other
words, once adjusted for risk, the difference in the rate of return to capital in
capital-scarce countries as compared to capital-abundant countries is simply
insufficient to cause capital to flow in the direction suggested by economic
theory. Further, because of the sheer volume and quality of information
transmitted by credit markets in advanced countries, more capital flows into
such economies than would otherwise be the case.
To sum up thus far, while the volume of cross-border capital flows has
increased substantially since the mid-1990s (Figure 1), the paradox that so
eloquently articulates the inconsistency between the direction of capital flows
predicted by the theory and what actually occurs remains largely unresolved.
Indeed, Gourinchas and Jeanne (2007) find a natural tendency for capital to
flow toward countries that invest and grow less than other countries. This
phenomenon was dubbed the “allocation puzzle” by Prasad et al. (2007),
as it flies in the face of the neoclassical view that differences in productivity
growth determine the international allocation of capital. Prasad et al. (2007)
also find that developing countries that invest more and rely less on foreign
capital grow faster than countries that invest more, but rely more on foreign
capital as a funding source for financing such investment. They suggest
that even in faster-growing developing countries, the capacity for absorbing
foreign capital may still be limited, either because of underdeveloped financial
markets, or because of a natural tendency toward overvaluation of domestic
currency resulting from rapid capital inflows.
Ultimately, the recurring episodes of financial turmoil that have occurred over
the past two decades illustrate that increasingly integrated financial markets
have a tendency to experience financial crises, and that the negative impacts
of such crises tend to spill-over into the markets in which financial assets
are traded. In this regard, there is little doubt that abrupt swings in global
investor sentiment have impacted the performance of Asia’s domestic equity
markets over previous decades. For example, during the global financial crisis
of 2008–2009, emerging Asia equity markets experienced sharp reversals
in foreign portfolio investment inflows as a result of deleveraging of global
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financial institutions, as well as a sharp increase in investor risk aversion, this
being particularly true of markets in which foreign investor participation had
been relatively high.
Such outcomes suggest that the benefits of financial integration predicted
by economic theory have somehow not been fully achieved. There are a
number of reasons why this may be so. For example, financial integration at
the global level is incomplete. This may be one reason why the actual pattern
of international capital flows diverges considerably from that predicted by
theory as noted above. Further, financial integration often brings with it
increased risk in the form of volatility of asset prices and thence financial
market returns, as well as abrupt reversals in capital flows. Such outcomes—
which are familiar to many emerging market economies—underscore the
importance of appropriate financial supervision when moving the domestic
economy toward greater overall financial openness, and loosening of
restrictions on capital accounts in particular.
In this regard, it is important for policymakers to understand that there are
varying degrees of financial integration, each of which has implications for
stability of the domestic financial system, as well as the ability of the domestic
economy to absorb shocks such as increased volatility in financial-market
returns or reversals in international capital flows. Finally, particularly in cases
in which financial integration is pursued in a deliberate and methodical
manner—such as in emerging Asia—the progress achieved tends to be
far from uniform across individual economies, as well as across the various
subsectors that comprise the overall domestic financial sector.
This chapter has two major objectives. First, it reviews the progress emerging
Asia has achieved thus far in capital market integration. Second, it assesses
the degree to which the financial integration that has been achieved has
increased the vulnerability of the region’s individual economies to the
negative impacts of financial crises generated elsewhere in the region or at
the global level. The overall goal of such analysis is to better understand how
the costs to the domestic economy associated with financial integration may
be minimized, so as to maximize the net benefits potentially available from
financial integration. From a policymaking perspective, a key issue confronting
regional financial cooperation and integration is how best to shape national
and regional policies in a way that allows the region’s individual economies
to maximize the potential gains from financial integration, while at the same
time minimizing exposure to the risks associated with it.
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This chapter is organized as follows. The second section assesses the degree to
which de facto as opposed to de jure financial integration has been achieved
in emerging Asia. In this regard, The second section uses several widelyaccepted quantitative indicators to highlight recent developments in financial
integration at the regional and subregional levels. The third section then
quantitatively estimates the degree to which de facto integration has been
achieved in equity and bond markets in emerging Asia. The fourth section
uses principal component analysis to assess the extent to which financial
crises generated at the regional and global levels have impacted the financial
markets of individual economies in emerging Asia. The conclusions and policy
recommendations presented in the last section then complete the chapter.

De Facto vs. De Jure Financial Integration
While there exists no universally accepted definition or singular quantitative
measure of financial integration, most observers agree that it is closely
associated with financial openness and capital mobility. Figure 1 depicts
gross and net financial flows into and out of emerging market economies
in Asia, Europe, and Latin America. Mirroring the global trend in financial
and capital-account deregulation that occurred during the 1980s and
1990s, capital flows into emerging market economies surged and then
peaked just prior to the global financial crisis of 2008.1 Asia has become a
major destination for such capital flows, accounting for nearly 60% of total
financial flows into emerging market economies during the period prior to
the global financial crisis.
There are several ways to quantitatively assess financial openness, and thence
financial integration. The first of these would be to count the number of
legal restrictions on cross-border capital flows applicable to the economy
concerned. This would constitute a de jure measure of financial integration,
since it is based on legal restrictions currently in force. A wide variety of such
restrictions are currently in use, including price- and quantity-based controls
on the international movement of capital, as well as restrictions on equity
holdings by non-residents. Indeed, the International Monetary Fund reports
more 60 different types of such controls in its Annual Report on Exchange
Arrangements and Exchange Restrictions (AREAER). The inherent weakness
of this approach is that counting capital controls gives us no information
whatsoever regarding the degree to which such restrictions are effective in
limiting the extent of international capital flows.
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Figure 1 Financial Inflows and Outflows into and out of Emerging
Asia, Europe, and Latin America, 1990–2011
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Notes: Emerging Asia includes the People’s Republic of China; Hong Kong, China; India; Indonesia; the Republic
of Korea; Malaysia; the Philippines; Singapore; Taipei,China; Thailand; and Viet Nam. Emerging Europe includes
Belarus; Bulgaria; Czech Republic; Estonia; Hungary; Latvia; Lithuania; Moldova; Poland; Romania; Russian
Federation; Slovak Republic; and Ukraine. Emerging Latin America includes Argentina; Brazil; Chile; Colombia;
Dominican Republic; Ecuador; Guatemala; Mexico; Peru; and Venezuela. Emerging Markets includes countries
in Emerging Asia, Europe, and Latin America. Data on inflows are liabilities; while outflows are assets. Foreign
direct inflows from 1990–2004 refer to direct investments in the reporting economy. Other investments include
financial derivatives. Data from 2005 onwards follow Balance of Payments Manual 6 (BPM6).
Sources: Author’s calculations using data from International Financial Statistics, International Monetary Fund;
and national sources.

A second approach would be to use a de facto measure of financial
openness, such as assessing actual cross-border capital flows, since the latter
directly reflect the degree of financial openness of the economy concerned.
In many ways, such an approach constitutes an improvement over the de
jure approach, in that what matters is not how open capital markets appear
on paper, but how integrated they are in practice. However, such a measure
raises the question as to whether gross or net financial flows constitute
the more suitable measure, particularly since both tend to be volatile and
often subject to procedural issues in their measurement. Because of such
shortcomings, the stock of foreign assets and liabilities (IMF, 2009) is often
used as an additional measure of de facto financial openness and thence
financial integration.
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Figures 2a-c depict de jure and de facto financial integration indexes for
emerging Asia and its various subgroupings. The measure of de jure
financial integration used is the index initially developed by Chinn and Ito
(2006) to measure capital account openness, which assesses the existence
of legal restrictions on cross-border financial transactions as reported in
the AREAER, values of greater magnitude indicating a greater degree of
financial openness. Conversely, the summed gross stock of foreign assets
and liabilities as a percentage of gross domestic product (GDP) is the de facto
Figure 2 De Jure and De Facto Financial Integration in Emerging
Asia, 1970–2010
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Figure 2c
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Notes: The de facto (LHS = left hand scale) measure that appears in Figures 2a-c refers to the sum of foreign
assets and liabilities expressed as a percentage of GDP. This measure is taken from the Lane and Milesi-Ferreti
External Wealth of Nations dataset (available at http://www.philiplane.org/EWN.html), and was extended
using data from the International Monetary Fund’s (IMF’s) International Investment Position (IIP). The de jure
(RHS = right hand scale) measure refers to the estimated Chinn-Ito Index, which is based on the IMF’s Annual
Report on Exchange Arrangements and Exchange Restrictions (available at hhtp://web.pdx.edu/~ito/ChinnIto_website.htm). The Emerging Asia grouping includes the People’s Republic of China, India, Indonesia,
Malaysia, the Philippines, and Thailand. The Newly Industrializing Economies (NIEs) grouping includes Hong
Kong, China; the Republic of Korea; Singapore, and Taipei,China.
Sources: External Wealth of Nations Dataset and the Chinn-Ito Index.

measure of financial integration depicted in Figure 2a-c. The values depicted
in Figure 2 were calculated from an update of the dataset constructed by
Lane and Milesi-Ferretti (2007), and were extended with data from the IMF’s
International Investment Position Database.
As depicted in Figure 2a-c, emerging Asia’s de jure financial integration
index rose sharply during the late 1970s and early 1980s, reflecting the
wave of financial deregulation that occurred across the region during this
period. Although there were some adjustments to legal restrictions relating
to financial integration in the wake of this “big-bang” style of financial
deregulation that occurred during the 1970s and 1980s, the de jure financial
integration index remained high up until the late-1990s, the period just
prior to the Asian financial crisis. The fall in the de jure financial integration
index around the time of the Asian financial crisis reflects increased foreignexchange interventions by Asian economies in the run-up to the crisis of
1997, as well as the introduction of capital control measures following the
outbreak of the crisis. Notably, the trends in the de jure financial integration
indexes for the newly industrializing economies (NIEs) and the ASEAN-4
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countries diverge quite widely in the wake of the crisis of 1997.2 In particular,
while the NIEs quickly dismantled the temporary capital control measures
put into place in the wake of the crisis and continued on their mediumterm path of financial deregulation, the ASEAN-4 countries sustained their
post-Asian-financial-crisis controls overall, and even introduced additional
controls during the global financial crisis of 2008.
Interestingly, the de facto financial integration indexes for all three sets of
countries—emerging Asia overall, the ASEAN-4, and the NIEs—show a steady
uptrend, despite the declines that occurred in the de jure financial integration
index in the ASEAN-4. This highlights the substantial gap between de jure and
de facto measures of financial openness and integration. In short, the fact
that numerous developing countries impose significant de jure controls on
the international movement of capital does not mean that such controls are
particularly effective in curbing international capital flows. De facto financial
integration—as measured by capital flows and cross-border financial asset
holdings—thus may significantly exceed the level implied by corresponding
de jure controls. This seems particularly relevant to the ASEAN-4 countries,
where de facto financial integration increased rather sharply during the
period following the 1997 crisis, just when the de jure measure of financial
integration fell significantly.
Park and Lee (2011) report that capital flows into and out of emerging
Asia have consistently increased, and that over the past decade these have
been particularly driven by portfolio investment flows. Their study likewise
analyzed international portfolio asset holdings using the IMF’s Coordinated
Portfolio Investment Survey (CPIS), which disaggregates each economy’s
stock of portfolio investment assets by country of residence of the issuer
of the asset concerned.3 Park and Lee find a sharp increase in emerging
Asia’s international portfolio asset holdings over the study period, implying a
significant increase in the degree financial openness and integration achieved
by the region overall. However, when disaggregated by subregional grouping
as well as asset classification, their assessment of the region’s foreign asset
holdings suggests that the degree of financial integration achieved by the
region’s various subgroupings of economies and market segments is far
from uniform.
Such findings suggest that there remains considerable room for improvement
in regional financial integration in two ways. First, although emerging Asia’s
foreign portfolio assets are increasingly held within the region, advanced
economies still account for a major share of its foreign portfolio assets.
Second, there is a considerable difference in the degree of financial market
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development and integration as regards the equity and bond markets. In
particular, Park and Lee find that the region’s equity markets are relatively
more open and integrated as compared to its domestic-currency bond
markets. Emerging Asia’s foreign asset holdings are also skewed toward
equities as opposed to debt securities. Further, the region’s domestic-currency
bond markets remain largely segmented, their limited integration probably
reflecting a correspondingly limited level of development of this segment of
the financial market.

Capital Market Integration in Emerging Asia
De facto measures of financial integration can be grouped into two broad
types: price- and quantity-based measures. Quantity-based measures reflect
actual financial flows and cross-border asset holdings as previously discussed.
Conversely, the theoretical foundation for price-based measures is the “law
of one price,” which holds that given full financial integration, markets price
assets with similar risk characteristics in a similar manner. In other words,
once risk has been fully accounted for, the greater the degree of financial
integration, the more closely correlated the movements of prices of assets of
similar risk profiles.

Integration of Stock Markets in Emerging Asia
A substantial body of literature reports that stock-price movements tend
to be correlated with one another over time, international boundaries
notwithstanding. Further, this correlation tends to be closer during market
downturns and periods of financial turmoil than during other periods (King
and Wadhwani, 1990, Longin and Solnik, 1995, Karolyi and Stulz, 1996, and
Forbes and Rigobon, 2002). This gives rise to a natural concern that financial
crises raise the degree of correlation between asset price movements across
international borders, thus increasing the possibility of contagion of financial
turmoil from one domestic market to another. This increased correlation
between asset-price movements across international borders occurred in
emerging Asia markets in the aftermath of the global crisis of 2008, in that
regional and global cross-border asset price correlations tended to be closely
associated during that period (Park and Lee, 2011). Hinojales and Park (2010)
also find that the degree of integration of emerging Asia stock markets has
increased over time, thereby suggesting increased risk of contagion from one
domestic market to another.
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This section of the chapter assesses the degree to which movements in stockmarket returns in emerging Asian economies are correlated with those at
the regional and global level. Individual economy, regional, and global stock
price indexes are used for this purpose. The stock price indexes of individual
economies used in performing the analysis are those computed by Datastream
International, these indexes including firms of large, medium, and small
market capitalization. The dataset includes 10 emerging Asia economies and
19 advanced countries The 10 emerging Asia economies include the People’s
Republic of China (PRC); India; Indonesia; the Republic of Korea; Malaysia; the
Philippines; Singapore; Taipei,China; and Thailand. The advanced economies
include Austria, Australia, Belgium, Canada, Denmark, Finland, France,
Germany, Ireland, Italy, Japan, the Netherlands, New Zealand, Portugal,
Spain, Sweden, Switzerland, the United Kingdom, and the United States
(US). Financial returns to stocks are expressed in local-currency units, with
a weekly frequency beginning 13 January 1993 and ending 28 December
2011.4 These weekly data refer to the mid-week (Wednesday) closing price
for each stock concerned. Weekly stock-market returns are computed as the
difference between the current and previous week’s closing price expressed
in percent.
Ultimately, the purpose of the study is to measure the degree to which
financial returns in emerging and advanced countries converge over time,
as such convergence indicates financial integration. To do this, the study
employs two notions of convergence. The first is σ-convergence, which
uses the filtered cross-sectional dispersion of financial returns in individual
economies following the methodology used by Adam et al. (2002) and
European Central Bank (2004). This measure indicates an increase in the
degree of convergence of financial returns across economies (and thence
financial integration) by a decrease in the cross-sectional standard deviation
σ of financial returns across study economies. Full integration is thus achieved
when the cross-sectional distribution ends in a single point, and the standard
deviation approaches zero.
Figure 3 graphically depicts changes over time in β-convergence in stockmarket returns across the study economies included in the emerging Asia
grouping and its subgroupings. As seen in the figure, the cross-market
dispersions of weekly stock-market returns have declined over time for both
the emerging Asia grouping and its subgroupings, thus suggesting increasing
integration of the stock markets in the emerging Asia grouping and its
subgroupings. The same holds true for the cross-market dispersion of weekly
stock-market returns in emerging Asia and its subgroupings as compared
to the average of stock-market returns globally. It is noteworthy that this
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Figure 3 σ-Convergence of Weekly Stock-Market Returns for
Selected Groupings of Economies, September 1991
through November 2011
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Notes: The values depicted on the x-axis refer to the standard deviation of the filtered country returns obtained by employing the Hodrick-Prescott method, with the parameter (lambda) set to a value of 270,400.
The Emerging Asia grouping refers to the People’s Republic of China; Hong Kong, China; India; Indonesia; the
Republic of Korea; Malaysia; the Philippines; Singapore; Taipei,China; and Thailand. The Newly Industrializing
Economies (NIEs) grouping refers to Hong Kong, China; the Republic of Korea; Singapore; and Taipei,China.
The ASEAN-4 grouping includes Indonesia, Malaysia, the Philippines, and Thailand. The World grouping includes 34 advanced and emerging economies including those in the Emerging Asia grouping identified above.
The stock price indexes for all individual economies included in the analysis are expressed in units of domestic
currency. All stock-price-index data were downloaded from Datastream.
Source: Author’s calculations using data accessed from Datastream in July 2012.

dispersion declined to a greater degree for the NIEs than for the ASEAN-4
countries. Interestingly, the cross-market dispersion of weekly stock-market
returns in emerging Asia increased during the crisis periods of 1997–1998
and 2008–2009, reflecting the impact of these crises on individual market
returns, as well as on asset price volatility.
The second measure of convergence employed by the study is β-convergence,
which was first used in growth theory, but was then later applied to financial
integration by Adam et al. (2002) and Rizavi et al. (2011). Using the
specification employed by Rizavi et al. (2011), β is estimated by the equation:
L

ΔERi,t = α i,t + β ERi,t−1 + ∑ γ1ΔERi,t−1 + εi,t

(1)

i=1
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where
represents the difference between the return in economy i and
the computed regional return (rr), and ∆
is the difference between the
,
returns in two successive periods, and

(2)
where Ri,t refers to weekly returns computed as the natural log difference
between the value of the current and previous stock (or bond) price index.
The regional returns are calculated using principal component analysis.
A negative value for β suggests that the values of the returns converge, the
magnitude of β indicating the rate at which convergence (i.e., financial
integration) takes place. As explained by Rizavi et al. (2011), the β-convergence
coefficient in [Equation (1)] can take on a value ranging from 0 to -2. A negative
sign for the coefficient indicates financial integration, with the highest possible
speed of convergence (financial integration) being indicated by a value of -1. The
extreme values 0 and -2 indicate no financial integration whatsoever. Conversely,
a value for β between 0 and -1 indicates gradual unidirectional convergence
between the returns in the two markets concerned, while a value for β between
-1 and -2 implies that the convergence is oscillating or fluctuating.
Given that financial returns vary over time, it is possible for the estimated
values for β-convergence to change over time. To address the problem
of β-convergence changing over time, the study uses a rolling estimation
procedure following Fratzscher (2001). This procedure estimates β over a
fixed one-year (52-week) period beginning January 1993 and ending in
January 1994. This one-year window is then moved forward one week at a
time until the final observation in the dataset is included in the calculation.
Figure 4 depicts the β-convergence coefficients for weekly equity-market
returns for individual economies as compared to the returns for the emerging
Asia grouping as a whole, the latter being calculated as the unweighted
average of βs for all economies in the emerging Asia grouping. The negative
values assumed by the βs indicate convergence in individual-economy equitymarket returns with the equity-market returns at the regional level, although
these βs oscillate over time. This oscillating pattern of convergence is notable
during the crisis periods of 1997–1998 and 2007–2008, in that it indicates
a significant slowdown in the convergence process, though this slowdown
quickly reversed during 1999–2000 and 2009–2010, the years directly
following the two crises. The NIEs show the greatest degree of convergence,
followed by the ASEAN-4 grouping. The convergence between the weekly
equity-market returns for the PRC and the emerging Asia grouping as a
whole takes place in a gradual manner.
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Figure 4 β-convergence of Individual-Economy Weekly EquityMarket Returns with the Weekly Equity-Market Returns
of the Emerging Asia Grouping as a Whole
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PRC = People’s Republic of China; HKG = Hong Kong, China; IND = India; INO = Indonesia; KOR = Republic
of Korea; MAL = Malaysia; PHI = Philippines; SIN = Singapore; TAP = Taipei,China; THA = Thailand.
Notes: The values for the emerging Asia correspond to the unweighted average of the β-convergence coefficients for each of the individual economies included in the emerging Asia grouping. The regional returns for
each member economy are computed using the first principal component analysis.
Source: Author’s calculations.

Integration of Bond Markets
The present study also assesses the degree of convergence between
individual-economy local-currency bond-yield indexes and the corresponding
index for the emerging Asia grouping as a whole, as well as the former
with the composite global bond-yield index. The data used pertain to the
zero-coupon yield curve for each economy under study, since this nets out
differences in coupon rates, maturities, and individual-bond idiosyncrasies
across economies, thus allowing a straightforward comparison of bond yields
across individual economies and groupings (Gürkaynak, Sack, and Wright,
2007). Data for the bond yields pertaining to individual economies are the
relevant benchmark yields sourced from Bloomberg LP.
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Figure 5 depicts the σ-convergence of composite 10-year government bond
yields for (i) the NIEs, (ii) the ASEAN-4 grouping, and (iii) the emerging Asia
grouping, all of these being compared with the US Treasury bond yields of
the same tenor. Since the year 2000, the dispersion of bond yields for the
ASEAN-4 has declined significantly as compared to the other groupings,
while the NIEs’ dispersion of bond yields remained limited as compared to
the emerging Asia grouping as a whole. Interestingly, the dispersion of bond
yields for the emerging Asia grouping as a whole declined to a greater extent
than did the dispersion of the bond yields for the global grouping since
late 2009. This implies growing convergence among bond yields for the
emerging Asia grouping. In contrast, the dispersion of bond yields for the
overall global grouping has increased since 2010, as some countries included
in this grouping have encountered sovereign debt problems.
Figure 6 presents the σ-convergence of bond yields for the emerging Asia
grouping as compared with the US Treasuries with the same tenor for varying
Figure 5

σ-Convergence of 10-Year Government Bond Yields
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Notes: Values refer to standard deviation of country bond yield spreads over 10-Year US government bond
yields. Data are filtered using Hodrick-Prescott method. Emerging Asia includes the People’s Republic of
China; Hong Kong, China; India; Indonesia; the Republic of Korea; Malaysia; the Philippines; Singapore,
Taipei,China; and Thailand. ASEAN-4 = Association of Southeast Asian Nations includes Indonesia; Malaysia;
the Philippines; and Thailand. NIEs = newly industrialized economies include Hong Kong, China; the Republic
of Korea; Singapore; and Taipei,China. World includes 26 advanced and emerging economies including those
from Emerging Asia.
Source: Author’s calculations using data accessed from Bloomberg LP in July 2012.
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Figure 6

σ-Convergence of Emerging Asia Government Bond

Yield Spreads for 2-Year, 5-Year, and 10-Year Maturities
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Notes: Values refer to the standard deviation of country bond yield spreads over 10-Year, 5-Year, and 2-Year US
government bond yields. Values are filtered using Hodrick-Prescott method with parameter λ set to 14,400.
Emerging Asia includes the People’s Republic of China; Hong Kong, China; India; Indonesia; the Republic of
Korea; Malaysia; the Philippines; Singapore, Taipei,China; and Thailand.
Source: Author’s calculations using data accessed from Bloomberg LP in July 2012.

maturities. It shows that the dispersion of government bond yields for various
maturities has declined since late 2005, although this trend was interrupted
during the crisis years of 2008-2009. Notably, the dispersion of yields across
the various maturities was of roughly equal magnitude in 2005, implying
that the degree of dispersion became similar over time across tenor.
Figure 7 shows the β-convergence of weekly coefficients of the unweighted
regional average and individual-economy five-year government bond
yields as compared with computed regional yields (derived using principal
component analysis). Several points regarding Figure 7 are noteworthy.
First, the β-convergence coefficients approach zero during the sample
period. Although they are generally negative in sign, which suggests some
convergence in bond yields, their magnitudes are much smaller as compared
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Figure 7 β-convergence of Individual-Economy Five-Year
Government Bond Yields with Regional Bond Yields
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PRC = People’s Republic of China; HKG = Hong Kong, China; IND = India; INO = Indonesia; KOR = Republic
of Korea; MAL = Malaysia; PHI = Philippines; SIN = Singapore; TAP = Taipei,China; THA = Thailand.
Notes: The values for Emerging Asia correspond to the unweighted average of the β-convergence coefficients
for each of the individual economies included in the Emerging Asia grouping. The regional yields for each
member economy are computed using the first principal component analysis.
Source: Author’s calculations.

to the corresponding values for equities. In fact, for some economies, the
coefficients turn positive at some points, indicating divergence. Second,
the convergence of individual-economy bond yields with regional yields has
been consistently gradual over time, as the values for the βs range between
0 and -1. Third, the degree of convergence among regional bond yields
increased significantly during the global financial crisis, though this sharp
increase in convergence appears to have been transitory.

Degree of Financial Integration and Extent of Spillover of the
Negative Impacts of Regional and Global Financial Crises into
Emerging Asia Economies
Financial integration with countries both within and outside the region
may increase the degree to which emerging Asia economies are negatively
impacted by external financial shocks. However, direct evidence of this remains
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incomplete at this writing. What can be said with relative certainty is that
given that emerging Asia equity and bond markets are fully integrated with
their counterpart markets globally, and given absence of financial disturbances
specific to emerging Asia economies, then the only information to which the
stock prices and bond yields in emerging Asia markets will respond is that
same information that impacts all markets globally. By extension, analyzing
the reaction of these markets to regional and global shocks allows us to assess
the extent to which emerging Asia equity and bond markets are financially
integrated with markets within and beyond the region.
The Data
For the individual-economy stock-market returns included in the study, the
same data as those referred to in the section ‘Integration of Stock Markets in
Emerging Asia’ were used. These include the stock price indexes of individual
economies computed by Datastream International, which encompasses firms
of large, medium, and small market capitalization. The dataset includes 10
emerging Asia economies and 19 advanced countries. The 10 emerging Asia
economies include the PRC; India; Indonesia; the Republic of Korea; Malaysia;
the Philippines; Singapore; Taipei,China; and Thailand. The advanced economies
include Austria, Australia, Belgium, Canada, Denmark, Finland, France,
Germany, Ireland, Italy, Japan, the Netherlands, New Zealand, Portugal, Spain,
Sweden, Switzerland, the United Kingdom, and the US. Financial returns to
stocks are expressed in local-currency units with a weekly frequency beginning
13 January 1993 and ending 28 December 2011. These weekly data refer to
the mid-week (Wednesday) closing price for each stock concerned. Weekly
stock returns are computed as the difference between the current and
previous week’s closing price expressed in percent.
For the indexes of returns to bonds, the HSBC Asia Local Bond Index (ALBI)
was used for economies in the emerging Asia grouping, and the Citigroup
World Government Bond Index for all others. Both datasets are denominated
in domestic currency, with a weekly frequency beginning on 13 January 1993
and ending on 28 December 2011 for stocks, and from 10 January 2001 to
28 December 2011 for bonds. While price-based measures such as those used
by the present study are often useful, they present some practical problems.
In particular, returns to financial assets may be subject to a multitude of
risk and liquidity premiums that are difficult to quantify. Further, the pricing
mechanism in emerging market financial markets may not function in an
efficient manner. This is particularly true in shallow emerging-economy
financial markets where trading is thin. Further, given that such markets are
fully integrated globally, domestic asset prices may be particularly impacted
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by global and regional financial distress. Moreover, in such cases, empirical
results are often swayed by the benchmark equity and bond indexes selected.
Thus, if selection of the latter is inappropriate, the results may be misleading.
Earlier studies have often included unexpected returns on regional and global
indexes of particular asset classes. However, these regional or global indexes
themselves may not be the best benchmark index for representing regional
or global assets.
An important question for the present study is whether or not there is a
common feature among Asian asset prices that can capture co-movement of
prices at the regional level. One way of addressing this issue is to use regional
price indexes as benchmark indexes. However, these are often simply weighted
averages of individual-economy stock- and bond-market indexes. As a result,
they do not necessarily capture co-movement of Asian asset prices.
The present study uses principal component analysis to create benchmark
indexes of returns to stocks and bonds at the regional level. Principal
component analysis yields principal components, capturing as much
information common to the variables concerned as possible. The first principal
component has the largest possible variance, and thus accounts for as much
of the variation in the data as possible.5 It is similarly possible to use principal
component analysis to construct a benchmark index for global asset prices.
The reason the present study uses principal component analysis is that it
casts stock-market (and bond-market) returns relating to individual Asian
economies into a single variable (regional returns) by forming linear
combinations of the observed returns. The resulting regional returns are
derived from the first principal component, which refers to the coefficients
of the linear combination that maximize the variance of the resulting regional
returns. To remove economy-specific factors, the regional returns for both
stocks and bonds are computed in a manner that excludes the returns
relevant to the economy in question from calculation of the regional return
index with which that economy’s returns will be compared. For example, the
regional returns excluding the PRC comprise the first principal component of
the stock- and bond-market returns of Hong Kong, China; India; Indonesia;
the Republic of Korea; Malaysia; the Philippines; Singapore; Taipei,China; and
Thailand. Similarly, principal component analysis is used to calculate global
stock- and bond-market returns. Thus, the global returns used in the analysis
capture the returns of all economies in both datasets, except those of the
emerging Asia grouping.
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Tables 1a-b report the results of principal component analysis for stock- and
bond-market returns pertaining to 10 emerging Asia markets with the five
principal components that have the largest eigenvalues. For example, the first
regional principal component for emerging Asia stock-market returns, which
corresponds to the largest eigenvalue of 4.32, accounts for about 50 percent
of the total variation, and about 30 percent of the variation in the individual
returns of all economies.
Table 1a and 1b Principal Component Analysis
Pertaining to Regional Stock-Market Returns
Number

1

2

3

4

5

Eigenvalue

4.323

0.989

0.902

0.760

0.647

Variance Proportion

0.432

0.099

0.090

0.076

0.065

Cumulative
Proportion

0.432

0.531

0.622

0.698

0.762

China, People’s
Republic of

0.093

0.939

0.280

-0.134

-0.005

Hong Kong, China

0.383

0.048

-0.076

-0.243

-0.014

India

0.237

0.239

-0.535

0.729

0.027

Indonesia

0.331

-0.056

0.262

0.336

-0.182

Korea, Republic of

0.317

-0.006

-0.349

-0.357

-0.578

Eigenvector

Malaysia

0.326

-0.153

0.340

-0.014

0.433

Philippines

0.321

-0.092

0.317

0.220

0.072

Singapore

0.400

-0.041

0.000

-0.102

0.077

Taipei,China

0.294

0.020

-0.431

-0.306

0.565

Thailand

0.351

-0.148

0.194

-0.003

-0.338

Pertaining to Regional Bond-Market Returns
Number

1

2

3

4

5

Eigenvalue

2.368

1.325

1.087

0.986

0.898

Variance Proportion

0.237

0.133

0.109

0.099

0.090

Cumulative
Proportion

0.237

0.369

0.478

0.577

0.666

Eigenvector
continued on next page

9 Asia Cap Mkt Integ Thy Evidence.indd 270

12/12/13 4:51 PM

Chapter 9: Asian Capital Market Integration: Theory and Evidence 271

Table 1a and 1b continued

China, People’s
Republic of

0.152

0.132

0.631

0.276

0.554

Hong Kong, China

0.467

-0.282

-0.065

0.118

-0.088

India

0.192

0.239

0.570

-0.092

-0.616

Indonesia

0.070

0.636

-0.277

0.054

0.356

Korea, Republic of

0.356

0.096

0.171

-0.343

0.104

Malaysia

0.316

0.130

-0.309

-0.295

-0.006

Philippines

0.129

0.437

-0.163

0.662

-0.330

Singapore

0.467

-0.195

-0.213

0.156

-0.086

Taipei,China

0.326

-0.353

0.017

0.331

0.217

Thailand

0.386

0.250

-0.010

-0.348

0.069

Notes: Number refers to the principal components, i.e., 1 is the first principal component, and so on.
It includes returns from all countries in the region.
Source: Author’s estimates.

Methodology
Following the specification of Park and Lee (2011), individual-economy
equity (bond) returns for emerging Asia economies are modeled as having
both expected and unexpected components. The expected component is
obtained by regressing individual market returns on a constant term, and on
the returns in the previous period:

(3)
where Yc,t is the current period’s stock-market (bond-market) return and
Yc,t–1 is the previous period’s stock-market (bond-market) return. The error
term in Equation (3) captures the unexpected component of the returns,
or financial shocks.6 This unexpected component of individual stock-market
(bond-market) returns can be decomposed into (i) purely local shocks (αc,t),
(ii) a reaction to a regional shock (represented by the unexpected component
of the regional market returns, εEA,t), and (iii) a reaction to a global shock
(proxied by an unexpected component of the global market returns, εG,t),
expressed as:

(4)
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where
and
represent the economy-specific sensitivity to regional and
global market shocks respectively. If the domestic stock (bond) market is
integrated regionally or globally, a regional or global shock will dominate in
explaining the unexpected component of the return to an individual market.
That is, economy-specific sensitivity to a regional ( ) or global shock ( )
will increase. On the other hand, the relative importance of domestic-market
shocks (αc,t) will decrease.
It is assumed that changes in returns at the level of the individual economy
that are not explained by regional or global factors are due entirely to local
news. Further, if the individual equity (bond) market concerned is fully
integrated globally and there is no economy- or region-specific disturbance,
then it is assumed that all changes observed are driven by global factors.
That is, in the latter case, an unexpected component of the returns in any
individual market should react exclusively to common global news, and
should therefore be reflected in an unexpected component of global market
returns. Hence, under the assumption of complete global integration, α and
are nearly zero, and
is nearly 1.
In order to investigate the trend of economy-specific betas over time, timevarying spillover betas are computed for 1993–2011 for stocks and 2001–
2011 for bonds. The time-varying betas are derived by running the above
regression within a 52-week rolling window. This data window is then
moved forward one week at a time and the equation re-estimated until the
final observation has been included in the calculation.
Variance ratios for individual-market returns are also estimated to calculate
the percentage of total domestic equity (bond) market volatility explained
by either regional or global shocks. The conditional variance is estimated by
the GARCH (1,1) model for individual economy-specific returns. Two variance
ratios were derived for each individual market. First, the regional variance
ratio was computed as:

(5)
Second, the global variance ratio was calculated as:

(6)
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Variance ratios are derived under the assumption that domestic shocks are
correlated neither with regional nor global market returns, and that regional and
global shocks are themselves uncorrelated. The sum of the two variance ratios
will approach one if
is nearly zero and
is nearly 1, and the volatilities of
individual, regional, and global market returns are of a similar magnitude.
Empirical Results
The empirical results indicate that emerging Asia capital markets have become
increasingly integrated, both globally and regionally. However, the extent
of this integration with global and regional markets differs substantially
between individual-economy equity markets and bond markets. For the
equity markets, the extent of global integration appears to exceed that of
regional integration, although in recent years, the extent of regional spillover
has strengthened to such a degree that it matches that of the global spillover.
For the bond markets, the extent of spillover is much weaker than for the
equity markets at both the regional and global levels. These results suggest
that Asian-currency bond markets generally remain fragmented regionally
and segmented from global markets. Such results are broadly consistent
with those of previous studies (Lee and Park, 2011), and demonstrate the
robustness of results that use principal component analysis to measure
regional equity- and bond-market returns.
Figures 8 and 9 depict the estimated extent of spillover from regional and
global shocks into individual-economy equity and bond markets respectively.
Overall, the results depicted confirm that the influence of global financial
shocks on Asian equity and bond markets is significant.7 They likewise confirm
that the extent of spillover from regional financial shocks on emerging Asia
equity and bond markets is increasingly significant.
Both figures depict the unweighted regional average of individual-economy
α’s and β’s. For the equity market (Figure 8), the extent of spillover of global
financial shocks into emerging Asia markets generally appears to exceed that
of regional financial shocks up to the period of the global financial crisis of
2008–2009 (except for the period of the Asian financial crisis) as
is higher
than
. While the degree of integration with global markets also increased
from the late-1990s up until 1996, this trend was interrupted by the global
financial crisis. Interestingly, the sensitivity of emerging Asia stock markets
to regional shocks appears to have increased significantly during the 1997–
1998 Asian financial crisis as well, suggesting possible contagion due to the
region’s financial instability during this period, as the region’s sensitivity to
regional shocks rose again at the onset of the global financial crisis. Such
increased sensitivity may also reflect heightened investor risk aversion, which
translates into greater sensitivity to regional news.
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Figure 8 Extent of Impact of Global and Regional Financial Shocks
on Stock-Market Returns in Emerging Asia Markets
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Notes: Emerging Asia includes the People’s Republic of China; Hong Kong, China; India; Indonesia; the
Republic of Korea; Malaysia; the Philippines; Singapore; Taipei,China; and Thailand. Values refer to the
unweighted average of the absolute value of the spillover coefficients.
Source: Author’s calculations.

Figure 9 addresses the bond markets. For returns to Asian government
bonds denominated in local currency, the relatively low
suggests weaker
integration with global markets over the period 2001–2011 as compared to
stock-market returns. The average estimated
also suggests that the extent
of spillover of regional financial shocks into emerging Asia bond markets has
remained relatively muted, although it has increased significantly since the
mid-2000s.
On the other hand, the results for the equity market indicate that αc,t has
gradually declined after reaching a peak just prior to the Asian financial crisis
of 1997–1998. This suggests that the extent to which purely local news
impacts stock-market returns in emerging Asia markets is limited. Similarly,
for the bond market, the average value for α is likewise lower in 2009–2011
than earlier. In general, the average α for the bond market exceeds that for
the equity market. This suggests that local news impacts the bond market to
a greater extent than it does the equity market. In this regard, it is important
to note that the magnitude of α and β are not directly comparable. While
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Figure 9 Extent of Impact of Global and Regional Financial Shocks
on Bond-Market Returns in Emerging Asia Markets
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Notes: Emerging Asia includes the People’s Republic of China; Hong Kong, China; India; Indonesia; the
Republic of Korea; Malaysia; the Philippines; Singapore; Taipei,China; and Thailand. Values refer to the
unweighted average of the absolute value of the spillover coefficients.
Source: Author’s calculations.

α is a component of a financial shock that is purely local, β represents the
sensitivity of an individual-economy market to a financial shock that is either
global or regional in origin. Thus, a relatively small value for α does not
necessarily imply a relatively limited influence on emerging Asia markets of a
financial shock of regional origin as compared to that of a financial shock of
global or regional origin.
Figures 10a and 10b depict the percentage of total volatility in domestic
equity-market returns explained by global and regional shocks over the
period 1994–2011.8 In many emerging Asia markets, global shocks are
an important driver of volatility in returns in domestic equity markets. The
extent of spillover of volatility in returns driven by global financial shocks into
the equity markets of Hong Kong, China; the Republic of Korea; Singapore;
Taipei,China; and to a lesser extent India, exceeds that for other emerging
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Figure 10a and 10b Percentage of Variance in IndividualEconomy Equity Returns Explained by
Global and Regional Shocks, 1994–2011
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Notes: Emerging Asia includes the People’s Republic of China (PRC); Hong Kong, China; India;
Indonesia; the Republic of Korea; Malaysia; the Philippines; Singapore; Taipei,China; and Thailand.
ASEAN-4 = Association of Southeast Asian Nations includes Indonesia; Malaysia; Philippines; and Thailand.
NIEs = newly industrialized economies include Hong Kong, China; the Republic of Korea; Singapore; and
Taipei,China.
Source: Author’s calculations.
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Asia markets. For the ASEAN stock markets as a whole, the extent of spillover
of volatility in returns generated by regional financial shocks is generally the
same as that generated by global financial shocks, although for Indonesia
and Malaysia, the spillover of volatility in returns generated by regional
shocks exceeds that of global shocks. For the PRC, the extent of spillover
of volatility in returns generated by global financial shocks exceeds that of
regional shocks over the sample period, although both of these impacts are
relatively muted when compared to the other study economies.
Interestingly, the extent of spillover of volatility in returns driven by global
financial shocks appears to have increased over time. The spillover of
volatility in returns generated by global financial shocks into most emerging
Asia markets rose significantly beginning in 2002, particularly for the NIEs
and India. For the ASEAN countries, the extent of spillover of volatility in
returns generated by regional financial shocks also began increasing roughly
at the same time. Overall, the study results indicate that integration of the
emerging Asia stock market with the global stock market exceeds emerging
Asia’s degree of integration with the regional market.
Figures 11a and 11b show the percentage of volatility in local-currency bondmarket returns explained by global and regional shocks. Global disturbances
account for a relatively larger share of total volatility in local-currency bondmarket returns in the PRC; Hong Kong, China; Indonesia; Singapore; and
Taipei,China. In both the Hong Kong, China and Singapore bond markets,
the degree of global influence exceeds that in the other study countries,
reflecting the fact that monetary policy in these economies is closely tied
to that of the US, due to their currency pegs to the US dollar and their
managed-float exchange-rate systems. The bond markets in Indonesia and
Taipei,China show a modest degree of global integration. However, for the
bond markets of India, the Republic of Korea, Malaysia, the Philippines, and
Thailand, the influence of regional shocks outweighs the influence of global
shocks. This also suggests that the bond markets in the ASEAN countries
are increasingly susceptible to volatility generated by regional shocks. The
above notwithstanding, both global and regional factors have limited
influence on Asian local-currency bond-market returns, as indicated by the
generally small values of the combined percentage share of both global and
regional volatilities in explaining total volatility in the region. These results are
generally consistent with the results of other studies that suggest that Asian
local-currency bond markets are relatively segmented from both regional and
global bond markets.
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Figure 11a and 11b Percentage of Variance in Individual Economy
Bond-Market Returns Explained by Global and
Regional Shocks, 2001–2011
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Source: Author’s calculations.
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Conclusions and Recommendations
The degree to which emerging Asia domestic capital markets are integrated
with regional and global markets has important implications for policymaking
as it relates to the financial sector development in general, and regulatory
supervision of the financial system in particular. Further, this is true both at the
regional level and the level of the individual economy. Financial integration
both at the regional and global level holds the potential for increasing the
efficiency with which international financial resources are allocated, as
well as risk-sharing across international boundaries, and smoothing of the
consumption stream. However, it likewise holds the potential for raising the
risk of exposure to the negative impacts of externally generated financial
crises. Maximizing the potential net benefits of financial integration requires
addressing such risks by appropriate policymaking and regulatory supervision.
This chapter (i) summarizes the evolution of de jure and de facto financial
integration in emerging Asia equity and bond markets, and (ii) assesses the
degree to which regional and global integration of domestic equity and bond
markets in emerging Asia has exposed these markets to volatility in financialmarket returns driven by externally generated financial crises. This assessment
employed empirical tests of convergence of the movements of equity- and
bond-market indexes of individual emerging Asia economies as compared
to markets elsewhere in the region and beyond, and of the extent to which
volatility in market returns driven by externally generated financial crises has
spilled-over into the equity and bond markets of individual emerging Asia
economies and their corresponding subregional groupings.
With regard to (i) above, the analysis presented in this chapter confirms
the results of earlier studies that find that emerging Asia capital markets
have become increasingly integrated with capital markets elsewhere in
the region and globally. Despite the fact that de jure financial integration
has diminished over time, de facto financial integration in emerging Asia
has steadily increased. This is consistent with the fact that capital flows to
emerging Asia have increased substantially over time, and that movements
in the region’s domestic equity- and bond-market indexes have converged
with those in markets elsewhere, both within the region and globally. Such
findings indicate increasing financial openness and integration of equity and
bond markets in emerging Asia economies, observed increases in de jure
restrictions on capital flows notwithstanding.
With regard to (ii) above, as with earlier studies of Asian financial
integration, the present study finds that global financial crises are closely
associated with periods of increased volatility in financial market returns
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in Asian equity markets. By extension, these results suggest that despite
the substantial progress achieved thus far in regional financial integration,
the region’s equity markets continue to integrate with the global financial
market. However, it is important to note that there is considerable variation
in the progress achieved thus far in intra-regional financial integration,
both across individual economies and across the various subgroupings of
economies that comprise emerging Asia. In particular, the degree of regional
financial integration achieved in the economies that make up the ASEAN-4
subgrouping (Indonesia, Malaysia, the Philippines and Thailand) exceeds
the degree achieved by the NIEs (Hong Kong, China; the Republic of Korea;
Singapore; and Taipei,China).
Interestingly, the results of the empirical tests of both convergence of
movements in equity- and bond-market indexes and volatility spill-over
into emerging Asia markets referred to above suggest that the extent to
which market-return volatility driven by financial crises generated within
the region spills-over into markets in individual emerging Asia economies
tends to increase during periods of market distress. This outcome may reflect
heightened concern on the part of international investors that volatility
generated elsewhere could impact market returns in domestic emerging Asia
markets, as this would cause these investors to unwind portfolio investments
in regional markets
Finally, the extent of financial integration in emerging Asia domestic bond
markets falls short of that of its domestic equity markets. This may simply
reflect the relatively limited degree of development of the region’s bond
markets as compared to its equity markets, since emerging Asia financial
systems have traditionally been bank-dominated as a result of limited
development of financial infrastructure and legal frameworks pertaining to
debt securities. In particular, accounting and auditing standards in many
emerging Asia financial markets remain sub-par as compared to international
standards, limited transparency and weak governance further hampering
development of its local-currency bond markets. Similarly, the absolute size
of local-currency bond markets in emerging Asia is smaller than that of its
domestic equity markets in general, as its bond markets lack depth and
liquidity, and in many cases remain fragmented.
On the whole, emerging Asia is both a net saver and ironically, a net capital
exporter. As articulated by the Lucas paradox, the fact that overall, the
region exports its excess savings to advanced economies runs counter to
what economic theory would suggest. This is confirmed by the fact that even
though the return to capital in emerging Asia’s capital-scarce economies
exceeds the return to capital in capital-abundant countries, this does not
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prevent export of financial capital from emerging Asia to more advanced
economies. This suggests that for whatever reason, the region’s financial
systems are unable to effectively channel its surplus savings into intraregional development financing. As a result, the very funding required for
financing development in many of the region’s emerging market economies
is inadequate. This results in a relatively high cost of capital for financing
development, and in turn, reliance on external funding, the latter increasing
the region’s vulnerability to changes in external market conditions and shifts
in international investor sentiment.
In the aftermath of the Asian financial crisis of 1997–1998, the economies
of emerging Asia actively promoted regional financial integration. The region
has pursued two types of efforts in this regard: (a) establishing a platform
for development of the region’s financial markets, and (b) creating a regional
defense against being impacted by volatility in market returns driven by
externally generated financial crises. Specific examples of such initiatives
include the ASEAN+3 Economic Review and Policy Dialogue, the Chiang Mai
Initiative, the Asian Bond Markets Initiative, and the Asian Bond Fund Initiative.
Despite the progress in regional financial integration achieved thus far, full
integration of the region’s capital market is incomplete. This is obvious from
the unevenness of the progress in financial integration achieved thus far,
both across the subgroupings of economies that comprise emerging Asia, as
well as across the various capital-market segments. Notably, the degree of
regional and global financial integration achieved by the NIEs exceeds that of
other regional subgroupings, financial markets in the NIEs being more open
and advanced than in the other subgroupings.
Further, regional financial integration and globalization of financial markets
appear to not be mutually exclusive, as the financial markets in many of
the region’s individual economies have become more integrated regionally
without negatively impacting the pace of integration with global financial
systems. However, while the region’s equity markets have become more
integrated both regionally and globally, the corresponding degree of
progress achieved by the region’s local-currency bond markets has been
lackluster (Park, 2011). In particular, the pace of development of corporate
bond markets has considerably lagged that of other bond-market segments.
Both fragmentation of the region’s capital markets and limited availability
of regional financial products continue to hinder efficient allocation of the
region’s financial resources available from its considerable savings. Thus,
improving intra-regional financial allocative efficiency by increasing the
region’s degree of financial integration will require loosening of restrictions
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on capital accounts, adopting common financial transactions standards at
the regional level, and establishing region-wide financial infrastructure that
can better support cross-border financial transactions.
That said, the impacts of previous financial crises on the region’s financial
markets underscore the fact that such financial integration increases
the exposure of financial markets in emerging Asia economies to greater
volatility in financial-market returns driven by externally generated crises.
As a result, the greater openness that financial integration entails must be
counterbalanced by appropriate regulatory supervision at all levels, including
the level of the individual economy, the region, and the global financial system
as a whole. As mentioned above, the present study finds that the extent to
which volatility in market returns driven by financial crises generated within
the region spills-over into markets in individual emerging Asia economies
tends to increase during periods of market distress. For this reason as well as
others, this chapter supports such regulatory supervision.
Ensuring financial stability while at the same time furthering capital
market development and financial integration requires that policymaking
addresses several key issues. First, at the level of the individual economy,
sound macroeconomic management and prudential regulation are critical to
maintaining investor confidence. Second, increasing allocative efficiency as
it pertains to financial resources and improving the resiliency of the region’s
domestic financial systems requires that the achievement of deep and liquid
domestic capital markets remains a long-term overall goal at the regional
level. Specific measures for achieving this objective include broadening the
investor base; encouraging greater diversity in the financial products offered;
improving the legal, regulatory, and institutional framework at both the
domestic and regional level; upgrading governance and transparency; and
establishing sound market infrastructure and institutions.
Finally, the negative impact of previous financial crises on the region’s domestic
capital markets suggests that financial supervisory and regulatory mechanisms
more effective than at present are required at the national, regional, and global
levels. International cooperation is essential in this regard. Significant progress
has been achieved thus far in regional financial cooperation, as evidenced by
regional initiatives undertaken since the global financial crisis of 2008 such
as the multilateralization of the Chiang Mai Initiative and establishment of
the ASEAN+3 Macroeconomic Research Office. Further regional cooperation
initiatives in information-sharing, monitoring and surveillance, and financial
crisis management including establishment of a regional financial safety net
would further improve regional financial stability.
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Notes
1

2

3
4

5

6
7

8

In this chapter, the phrase “emerging market economies” refers to the emerging economies
of Asia, Europe, and Latin America. Similarly, “emerging Asia” refers the People’s Republic
of China (PRC); Hong Kong, China; India; Indonesia; the Republic of Korea; Malaysia;
the Philippines; Singapore; Taipei,China; Thailand; and Viet Nam. “Emerging Europe”
thus refers to Belarus, Bulgaria, the Czech Republic, Estonia, Hungary, Latvia, Lithuania,
Moldova, Poland, Romania, Russian Federation, the Slovak Republic, and the Ukraine, and
“emerging Latin America” refers to Argentina, Brazil, Chile, Columbia, Dominican Republic,
Ecuador, Guatemala, Mexico, Peru, and Venezuela.
As used in this chapter, the phrase “newly industrializing economies” (NIEs) refers to Hong
Kong, China; the Republic of Korea; Singapore, and Taipei,China. Similarly, the phrase
“ASEAN-4” refers to Indonesia, Malaysia, the Philippines, and Thailand, these countries
being four of the ten members of the Association of Southeast Asian Nations (ASEAN). At
this writing, ASEAN’s full membership includes Brunei Darussalam, Cambodia, Indonesia,
the Lao People’s Democratic Republic, Malaysia, Myanmar, the Philippines, Singapore,
Thailand, and Viet Nam.
The first Coordinated Portfolio Investment Survey (CPIS) dataset which was published in
1998 reflected data for 1997. However, annual CPIS data only became available in 2001.
In order to net out the impact of changes in the exchange-rate, the stock- and bond-market
returns used in performing the analysis are expressed in domestic-currency terms. This was
deemed an important feature of the analysis, since the magnitude of variation in weekly
returns is generally small as compared to the magnitude of changes in the exchange rate,
especially in the case of bond markets. While some financial market integration studies use
financial returns denominated in US dollars, the impact of exchange rate variations on the
results achieved remains a source of debate.
Typically, the composite indicator corresponds with the principal component that has the
largest eigenvalue. Well-known composite indicators that use this method include the
Chicago Fed National Activity index and the General Indicator of Science and Technology
published by the National Institute of Science and Technology Policy. The OECD Handbook
(2008) discusses the numerous approaches that have been used in formulating a composite
indicator.
The conditional variance of the error terms is assumed to follow a symmetric GARCH (1,1)
process.
The greater influence of global shocks is supported by the results from recursive regression,
where the starting date is held fixed, and only the end-date is moved forward one week at
a time. The standardized residuals of regional stock returns are highly correlated with those
of the global returns. To purge the regional shocks of global influences, the regional returns
are regressed on their own lagged value, lagged global returns, and contemporaneous
global shocks, following Christiansen (2005).
The estimated global and regional conditional variances for stock- and bond-market returns
significantly exceed the domestic variance. Consequently, variance ratios are calculated
using scaled domestic, regional, and global variances. The variances are scaled by dividing
each by their respective means.
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CHAPTER 10

Determinants of Bond
Market Development in Asia
In Seok Baek and Pil-Kyu Kim

Introduction
In the wake of the 1997 Asian financial crisis, a number of countries in the
region began making efforts to develop their domestic bond markets. The
logic underlying these efforts was that underdeveloped bond markets cause
dual mismatches, i.e., mismatches both in the currency in which domesticallyissued bonds are denominated, as well as in the maturity of borrowings.1 By
extension, this logic sees absence of well-functioning domestic bond markets
as a cause of excessive dependence on bank intermediation. It further holds
that when combined with the dual mismatches referred to above, absence
of well-functioning domestic bond markets exacerbates the vulnerability of
Asian financial systems to economic crises.
In order to reduce this vulnerability, as well as to accelerate development
of their financial sectors, a number of Asian countries have given priority
to development of their domestic bond markets in collaboration with one
other. In this regard, policymakers in Asian countries have undertaken several
initiatives for developing domestic bond markets. The Asian Bond Markets
Initiative (ABMI) and the Asia Bond Funds (ABF) provide examples of such
collaboration. Established in 2003 by the finance ministers of the Association
of Southeast Asian Nations (ASEAN)+32 countries, the goal of the ABMI
is to establish financial-sector infrastructure for the purpose of facilitating
development of bond markets at both the national and regional levels.3
According to Jang and Hyun (2009), Spiegel (2009), and Turner (2012),
when combined with appropriate national-level support, these bond-market
development initiatives have led to steady growth of domestic bond markets
in Asian economies.
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Following the 2008 global financial crisis, policymakers in the region began
paying renewed attention to development of domestic bond markets. Turner
(2012) suggests that the 2008 financial crisis in the economically advanced
economies demonstrated the degree to which domestic bond markets can
immunize emerging market economies from international financial crises.
In particular, Turner (2012) points out that reduced dependence on foreignexchange-denominated debt in combination with increased local-currency, longmaturity borrowing by governments facilitated rapid rebound of the emerging
market economies from the global financial crisis. Ultimately, Turner (2012)
attributes this resilience to development of Asian domestic bond markets.
Although Asian bond markets have grown substantially since the 1997
financial crisis, the depth of this growth has been lopsided in that Asian
countries have been more successful in developing their government bond
markets than they have their private-sector bond markets. Moreover, the
depth of the region’s private-sector bond markets still falls well short of
that of the developed countries. Further, the degree of success achieved in
developing both government and private-sector bond markets has varied
widely across the region.4
Accelerating development of domestic bond markets is widely viewed by
policymakers in the region as a desirable policy objective. It thus seems odd
that little effort has been made to identify the determinants of bond-market
development in the region. This is particularly true since understanding the
workings of these determinants is critical to accelerating development of
domestic bond markets both in the region and elsewhere. Further, while a
substantial number of studies have focused on global bond markets in the
aggregate, only a few studies have focused directly on Asian bond markets.
The purpose of the study on which this paper is based is thus to fill this gap.
Ultimately, the primary purpose of the study was to identify the macroeconomic
and institutional determinants of bond-market development in Asian economies.
Thus, we particularly focused on analyzing the manner in which these
determinants vary across market segments, such as those market segments in
which government bonds and private-sector bonds are traded. The economies
included in the study comprise the People’s Republic of China (PRC); Hong
Kong, China; Indonesia; Japan; the Republic of Korea; Malaysia; the Philippines;
Singapore; and Thailand. In addition, since few attempts have been made to
formally evaluate the impact of the two recent financial crises on Asian bond
markets, a second overall goal of the study was to evaluate the impact of both
the Asian financial crisis of 1997 and the global financial crisis of 2008 on the
development of domestic bond markets in Asian economies.
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The remainder of this paper is structured as follows. The second section
traces the historical development of domestic bond markets in the region
since the Asian financial crisis of 1997. The third section briefly summarizes
the empirical results, while the fourth section discusses the data and
methodology used. The fifth section reports the empirical results of the study
in their entirety, and the last section presents the study’s policy implications
and provides general advice to policymakers regarding development of
domestic bond markets in the region.

Asian Bond Markets since the Asian Financial Crisis
Given the overall objective of this paper, which is to better understand
the determinants of domestic bond-market development, we focus solely
on bonds denominated in domestic currency that are issued by domestic
residents and that target domestic investors. The discussion here thus
excludes foreign-exchange-denominated bond issues, bond issues by
non-residents, and issues by residents that target non-resident investors, all of
which comprise international debt securities. Further, the present discussion
addresses development of both the government and private-sector bondmarket segments in the nine Asian countries referred to above.
The data we used to perform the present study is the same as that used by
Borensztein et al. (2008) and Eichengreen and Luengnaruemitchai (2006).5

Comparison of Bond Market Development in Asia with that
of other Economy Groupings
Tables 1a and 1b present data relating to the total capitalization of domestic
bond markets in a wide range of countries, these countries being consolidated
into broad groupings for purposes of simplicity of presentation. As can be
seen in Table 1a, while the growth of the global bond market has been
substantial, the corresponding growth in the bond markets of the emerging
Asian economies has been striking. Over the period 1997–2010, the total
market capitalization of domestic bond markets in emerging Asian economies
increased by a factor of 12, whereas those of the developed countries only
increased by a factor 1.44, and those of the emerging European and emerging
Latin American economies increased by factors of 3.50 and 3.44, respectively.
In terms of the annual growth rate of the capitalization of domestic bond
markets, those of the emerging Asian economies grew at 22.4% on average,
whereas the corresponding rates for the developed economies, the emerging
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27
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88

2008
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36

34
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2009

250

64

34

33

111

2010

Notes: The Advanced Countries grouping includes Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Japan, the
Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, the United Kingdom, and the United States. The Emerging Europe grouping includes Croatia,
the Czech Republic, Hungary, Poland, Russian Federation, Slovakia, and Turkey. The Emerging Latin America grouping includes Argentina, Brazil, Chile, Colombia, Mexico,
Peru, and Venezuela, while the Emerging Asia grouping comprises the People’s Republic of China; Hong Kong, China; Indonesia; Malaysia; the Philippines; the Republic
of Korea; Singapore; and Thailand.
Source: Domestic and International Securities Statistics, Bank for International Settlements Quarterly Review, Annex Table 16A.
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Table 1b Value of Domestic Bonds Outstanding as a Percentage of National GDP in Developed and
Emerging Market Regions, 1997–2010 (%)
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Table 1a Value of Domestic Bonds Outstanding in Developed and Emerging Market Regions, 1997–2010
($ billions)
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Notes: The Advanced Countries grouping includes Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Japan, the
Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, the United Kingdom, and the United States. The Emerging Europe grouping includes Croatia,
the Czech Republic, Hungary, Poland, Russian Federation, Slovakia, and Turkey. The Emerging Latin America grouping includes Argentina, Brazil, Chile, Colombia, Mexico,
Peru, and Venezuela, while the Emerging Asia grouping comprises the People’s Republic of China; Hong Kong, China; Indonesia; Malaysia; the Philippines; the Republic
of Korea; Singapore; and Thailand.
Source: Domestic and International Securities Statistics, Bank for International Settlements Quarterly Review, Annex Table 16A.
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European economies, and the emerging Latin American economies were
7.2%, 13.7%, and 13.3%, respectively.
When the world bond market is disaggregated by market segment, other
significant results emerge. Tables 2a and 3a present the total value of
outstanding government and private-sector bonds, respectively. While
the government bond markets of the emerging Asian economies were
the world’s smallest at the end of 1997, these markets grew much faster
than those of other the country groupings. Specifically, the average annual
growth rates of the government bond markets in the developed countries,
the emerging European countries, the emerging Latin American countries,
and the emerging Asian economies were 9.1%, 13.3%, 12.6%, and 26.4%,
respectively. Viewed from the perspective of the study period as a whole,
the size of the domestic government bond markets in the emerging Asian
economies increased 18 times, while those of the other three groupings
increased by 2.0 times to 3.3 times.
As for the private-sector bond-market segment, Table 3a shows that as of
1997, the emerging Asian economies had larger private-sector bond markets
than did the emerging European or emerging Latin American countries.
This notwithstanding, the private-sector bond markets in the emerging
Asian economies increased by 840% over the period 1997–2010. While this
latter pace of private-sector bond-market growth is impressive, it is not as
remarkable as the corresponding rate for the government bond markets. On
balance, the average annual growth rate of the private-sector bond markets
in emerging Asian economies was similar to that of the emerging Latin
American countries. However, it was considerably lower than that of the
private-sector bond markets in the emerging European countries.
Table 1b expresses the total capitalization of domestic bond markets in the
economies making up the various groupings as a percentage of national gross
domestic product (GDP). Overall, the results of this analysis are quite similar
to the results reported in absolute-magnitude terms above (in Table 1a).
Over the period 1997–2010, the total capitalization of the domestic bond
markets expressed as a percentage of GDP in the emerging Asian economies
increased by 204%. This significantly exceeds the corresponding growth rates
of the remaining country groupings, these being 41.6%, 93.5%, and 70.1%,
respectively for the developed-country, emerging European, and emerging
Latin American countries. That said, the total capitalization of the domestic
bond market expressed as a percentage of GDP for the emerging Asian
economies was 64% as of 2010, whereas that for the developed countries
was 111%. This indicates that there remains significant room for growth in
the domestic bond markets of the emerging Asian economies.
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Notes: The Advanced Countries grouping includes Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Japan,
the Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, the United Kingdom, and the United States. The Emerging Europe grouping includes Croatia,
the Czech Republic, Hungary, Poland, Russian Federation, Slovakia, and Turkey. The Emerging Latin America grouping includes Argentina, Brazil, Chile, Colombia, Mexico,
Peru, and Venezuela, while the Emerging Asia grouping comprises the People’s Republic of China; Hong Kong, China; Indonesia; Malaysia; the Philippines; the Republic of
Korea; Singapore; and Thailand.
Source: Domestic and International Securities Statistics, Bank for International Settlements Quarterly Review, Annex Table 16A.
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Table 3b shows that as a percentage of GDP, the private-sector domestic
bond markets in the emerging Asian economies were much smaller than
those of the advanced countries, the relevant figures being 24% and 58%
respectively as of 2010. This contrasts sharply with the value of domestic
government bonds expressed as a percentage of GDP in the emerging Asian
and advanced-country groupings, the relevant figures in the latter case being
40% and 55% respectively (Table 2b).
In sum, Tables 1–3 indicate that the emerging Asian economies have been
more successful in deepening their domestic government bond markets than
they have in deepening their private-sector bond markets.

Development of Domestic Bond Markets within
the Emerging Asian Grouping
We now turn to growth of the domestic bond market in individual Asian
countries (Tables 4–6). Tables 4a, 5a, and 6a show that for the region as a
whole, the majority of bonds outstanding were issued in the PRC, the Republic
of Korea, and Japan. In contrast, the shares of Indonesia; Hong Kong, China;
the Philippines; and Singapore in the aggregate regional market for domestic
bond issues are much smaller than the former three countries.
Tables 4b, 5b, and 6b respectively present the total value of bond issues
as a percentage of national GDP for the aggregate, government-bond, and
private-sector bond markets in the emerging Asian economies. These tables
show that significant variation has occurred in the growth of the various bond
market segments in the economies listed. In particular, Table 4b indicates
that over the period 1997–2010, the most rapid growth in the aggregate
domestic bond market was recorded by the PRC, Indonesia, and Thailand. In
contrast, the Philippines and Hong Kong, China showed poor growth.
Interestingly, as of 2010, the figures for the total value of bond issues
outstanding as a percentage of GDP were 124% for Malaysia and 109%
for the Republic of Korea, both of these figures being quite similar to the
average for the advanced countries of 111%. Further, Table 5b shows that for
the years 1997–2010 taken together, the most rapid growth in government
bond issues occurred in Indonesia, the Republic of Korea, and Thailand. In
contrast, over the same period, Malaysia, the Philippines, and Singapore
recorded the slowest growth in the government bond market.
As of 2010, the total value of bond issues as a percentage of GDP in Japan,
Malaysia, Singapore, and Thailand were all near the average for the advanced-
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countries grouping (Table 4b). However, the government bond markets of the
PRC; Hong Kong, China; Indonesia; and the Philippines were much smaller
relative to GDP than in the former set of countries (Table 5b). Further, both the
overall growth rate for the period 1997–2010 and the value of bond issues
as a percentage of GDP reported for the Asian emerging economies indicate
that government bond markets in Malaysia and Singapore have matured
significantly. These data also indicate that Thailand deepened its government
bond market to a greater extent than any other country listed, and that while
Indonesia’s growth rate of bond issues was significant, substantial potential
remains for expanding government bond issues in that country.
Interestingly, as of 2010, private-sector bond issues as a percentage of GDP in
the Republic of Korea and Malaysia exceeded those of the advanced-countries
grouping (Table 6b). However, private-sector bond issues as a percentage
of GDP in Hong Kong, China; Indonesia; the Philippines; Singapore; and
Thailand were quite limited in comparison.
Table 6b shows that over the period 1997–2010, growth of the private-sector
bond market was the most rapid in the Philippines, the PRC, the Republic of
Korea, and Thailand, and slowest in Hong Kong, China; Indonesia; Japan; and
Singapore. In this regard, the most rapid growth in the private-sector bond
market occurred in the Republic of Korea, while Indonesia and Singapore
performed poorly.
While Thailand’s performance in terms of growth rate of private-sector
bond issues was significant (Table 6b), its value of private-sector issues as a
percentage of GDP was much smaller than the average for the nine economies
listed in Table 6b. Interestingly, Japan’s private-sector bond market was quite
small compared to the size of its government bond market.
To sum up, Asian countries are quite heterogeneous with regard to development of the government and private-sector bond-market segments. Some
economies deepened their government bond markets significantly over the
1997–2010 period, while others deepened their private-sector bond markets
significantly. This heterogeneity underscores the fact that providing useful
advice to policymakers regarding development of these two segments of
the domestic bond market requires a sophisticated understanding of the
determinants of bond-market development in both segments. The analysis
presented in the following sections comprises an attempt to raise the current
level of such understanding to a more sophisticated level than previously.
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Literature Review
There exists a substantial literature regarding the determinants of bond
market development. Burger and Warnock (2006) examine bond market
development in 49 countries, including 27 emerging market countries and
22 advanced countries. Their cross-sectional analysis based on 2001 data
suggests that country size (as measured by GDP) is positively correlated
with the size of the domestic bond market. More importantly, Burger and
Warnock (2006) identify specific roles for credit-friendly policies (as measured
by variance in the inflation rate) and credit-friendly laws (as measured by
the extent of application of rule-of-law and the strength of rights afforded
credit-market participants). In a related work, Burger et al. (2011) suggest
that monetary stability (as evidenced by subdued volatility in the domestic
inflation rate) and strong rights for credit-market participants are two
important factors in the development of bond markets in 19 emergingmarket economies (EMEs).6
To identify the determinants of domestic bond market development in Asian
countries, Eichengreen and Luengnaruemitchai (2006) examine data relating
to 41 countries worldwide over the period 1990–2001. They conclude that
country size (as measured by GDP) is positively correlated with the degree
of bond market development achieved. In addition to country size, they see
both the size and the degree of concentration of the banking system (as
measured by the amount of domestic credit provided by the banking sector,
and the spread between bank lending and deposit rates, respectively) as
influencing the depth of the bond market. They also suggest that institutional
quality (e.g., adherence to internationally recognized accounting standards,
the degree to which a country is free of corruption, and the quality of publicservice administration) is likewise an important determinant of the extent of
bond market capitalization. Although Eichengreen and Luengnaruemitchai
(2006) suggest implications of their work for Asian countries, it is uncertain,
as pointed out by Oh (2006), whether or not empirical tests relating solely
to Asian economies would end up with results consistent with those of
Eichengreen and Luengnaruemitchai.
Claessens et al. (2007) explore the role of institutional and macroeconomic
factors in the size and currency composition of domestic government
bond markets in 31 developed and emerging economies over the period
1993–2000. This study finds that multiple factors such as the size of the
economy, the rate of inflation, the size of the fiscal burden, the size of the
financial system (as measured by the extent of bank deposits and stock
market capitalization), and exchange-rate flexibility are all correlated with
development of the domestic bond market.
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Burger and Warnock (2006), Eichengreen and Luengnaruemitchai (2006),
and Claessens et al. (2007) all adopt a broad-based analytical approach
that relies on cross-country comparisons, both developed and emergingmarket economies being included in their study. In contrast, recent research
has attempted to isolate the determinants of bond market development in
emerging markets by focusing solely on emerging market economies.
Borensztein et al. (2008) extend the work of Eichengreen and
Luengnaruemitchai (2006) by analyzing the development of the various
bond market segments (government, corporate, and financial-sector bond
markets) rather than by investigating bond markets in the aggregate. Further,
Borensztein et al. (2008) provide a separate analysis for a subsample of 21
emerging economies worldwide. This study concludes that while the size
of the national economy is unrelated to the degree of development of the
government bond market in emerging economies, the stage of economic
development is important. Contrary to Eichengreen and Luengnaruemitchai
(2006), Borensztein et al. (2008) find no role for the banking system in the
development of either the public-sector or the private-sector bond market.
For emerging countries, they view the level and volatility of interest rates, the
existence or absence of capital controls, and the level of institutional quality
as the most important determinants of bond-market development.
Adelegan and Radzewicz-Bak (2009) investigate the determinants of bond
market development in 31 Sub-Saharan African (SSA) countries over the
period 1990–2008. Their multivariate regression results suggest that multiple
factors drive the depth of SSA bond markets, such as the stage of economic
development, the size of the banking sector (as measured by the amount of
domestic credit provided), the volatility of interest rates, the presence or absence
of capital controls, and the quality of the overall investment environment.7
To the best of our knowledge, Bhattacharyay (2011) is the sole study that has
attempted to directly identify the determinants of bond market development
in Asian economies. Using data for 10 Asian countries and the ten-year study
period 1998–2008, he separately analyzes government and corporate bond
markets in addition to bond markets in the aggregate. Combining the results
obtained from various multivariate regression models, he suggests that the
size of the economy, the stage of economic development, the degree of
exchange-rate volatility, and the spread between bank lending and deposit
rates all impact the extent of development of government bond markets.
Similarly, he finds that the stage of economic development and the degree
of economic openness (as measured by the value of exports as a percentage
of GDP) both deepen corporate bond markets. Interestingly, Bhattacharyay
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(2011) finds the stage of economic development to be the only significant
factor affecting aggregate bond-market development.
In sum, existing empirical research has identified both macroeconomic and
institutional factors that affect the degree of development achieved in bond
markets worldwide. However, relatively little effort has been made to identify
the primary determinants of domestic bond market development in emerging
economies, and in emerging Asian economies in particular. It is this gap that
the analysis presented below has attempted to fill.

Data and Methodology
In this paper, we explore the determinants of domestic bond-market
development in nine Asian economies: the PRC; Hong Kong, China;
Indonesia; Japan; the Republic of Korea; Malaysia; the Philippines; Singapore;
and Thailand.8 Our sample includes all years comprising the period 1997–
2010. One of the advantages of choosing this study period is that it implicitly
incorporates the impact of the Asian financial crisis of 1997–1998, as well as
recent global financial events triggered by the subprime mortgage crisis of
2008 in the United States.
Our primary measure of development of the domestic bond market in a
particular economy is the size of the domestic bond market expressed as
a percentage of GDP (dbond). We chose this measure in part because it is
widely used in studies of domestic bond markets, thus making our results
more directly comparable with those of other studies. In the context of the
present study, the “size of the domestic bond market” is defined as the
total value of outstanding domestic debt securities, i.e., domestic-currencydenominated issues by domestic residents that target domestic investors.
We perform regression analysis on this dependent variable using a set of
explanatory variables. Panel generalized least squares (GLS) estimations
are employed, allowing for heteroskedastic error structures and various
autocorrelation coefficients within individual economies, this methodology
being widely used in previous studies.9 A brief discussion of the explanatory
variables employed by the analysis appears immediately below. This includes
the expected impact of each on the size of the domestic bond market .

Size of the Economy (gdp)
The first explanatory variable is the size of the economy in question. Most
previous studies have reported that larger economies tend to have larger bond
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markets, which in turn implies that there are scale economies in the development
of bond markets. As pointed out by Borensztein et al. (2008), Eichengreen and
Luengnaruemitchai (2006), and Claessens et al. (2007), these scale economies
might arise in the development of financial-sector infrastructure, since there are a
number of fixed costs associated with developing financial-sector infrastructure,
such as establishing clearing and settlement systems and formulating and
implementing the legal framework for bond issuance and trading. In addition,
these scale economies may enhance the liquidity of secondary bond markets.
Hence, the bond markets of small economies that cannot achieve minimum
efficient scale in bond market development will most likely not be particularly
deep or liquid. Following the convention established in the literature, we use
GDP (in logs) as the measure of the size of the economy in question.

Stage of Economic Development (gdppc)
Both Burger and Warnock (2006) and Eichengreen and Luengnaruemitchai
(2006) suggest that economic development overall and development of the
domestic bond market are positively correlated. The rationale for this view is
that less-developed economies tend to have volatile investment environments,
a significant degree of government intervention in commercial activity, weak
rights afforded credit-market participants, an overall lack of transparency,
and poor corporate governance. Such characteristics obstruct development
of domestic bond markets. We use per capita GDP (in logs) as a general
measure of economic development (gdppc).

Development of the Financial Sector (bank_size, bank_
concentration, and stock_market_size)
Numerous studies suggest that development of the financial sector facilitates
development of the domestic bond market. We use three variables to measure
the depth of the financial system, each of which is briefly discussed below.
First, Burger and Warnock (2006) find that domestic banking systems develop
in parallel with domestic bond markets. It is thus unsurprising that the same
preconditions to development relate to both. Similarly, Eichengreen and
Luengnaruemitchai (2006) find that economies with larger banking sectors
tend to have larger bond markets, which in turn implies that banking systems
and bond markets are complements rather than substitutes. This correlation
has significant intuitive appeal for a number of reasons. For example, as
suggested by Hawkins (2002), banks serve as dealers and market-makers,
both of which are necessary for liquid, well-functioning bond markets.
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In our study, the proxy variable for the size of the banking system is the
total value of domestic credit provided by the banking sector expressed
as a percentage of GDP. This is the proxy variable adopted by Borenstein
et al. (2006), Eichengreen and Luengnaruemitchai (2006), Adelegan and
Radzewicz-Bak (2009), and Bhattacharyay (2011).
Second, Eichengreen and Luengnaruemitchai (2006) find that economies with
concentrated banking systems (i.e., relative absence of competition among
banks) have smaller bond markets, possibly because banks with significant
market power use it to discourage development of the bond market. As in
Borenstein et al. (2006) and Eichengreen and Luengnaruemitchai (2006), we
measure the concentration of the banking system by the spread between
bank lending and deposit rates.
Third, following Jeanne and Guscina (2006) and Claessens et al. (2007), we
include total stock market capitalization expressed as a percentage of GDP
in the regression analysis, together with the latter two explanatory variables
relevant to the banking system. As a result, we can identify which financial
subsectors develop together.

Inflation Rate (inflation)
Both Burger and Warnock (2006) and Burger et al. (2011) suggest that
economies with lower and more stable rates of inflation have larger
domestic bond markets. Similarly, Claessens et al. (2007) find that lower
inflation rates are associated with larger domestic bond markets. Again,
such a finding has significant intuitive appeal. This is because monetary
instability introduces uncertainty into the real value of cash flows that an
investor may expect from a bond, thus increasing the level of risk borne
by investors holding bonds denominated in domestic currency. Monetary
instability likewise increases the level of risk borne by borrowers (i.e., bond
issuers). As such risk is multiplied in the case of long-maturity bonds, one
would expect higher and more volatile inflation rates to particularly depress
development of domestic bond markets in which long-maturity bonds are
traded. This is confirmed by Hausmann and Panizza (2003), Mehl and
Reynauld (2005), and Jeane and Guscina (2006), all three of these studies
suggesting that lower and more stable inflation rates are key in developing
domestic bond markets in which long-maturity bonds are traded. In our
study, we use the year-on-year consumer price index as the measure of
inflation relevant to each economy included under the study, following
Burger et al. (2011).
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Stability of the Foreign Exchange Rate (fx_variability)
Borensztein et al. (2008) and Eichengreen and Luengnaruemitchai (2006)
find that stable exchange rates encourage bond market development. This
is because volatile exchange rates increase the level of currency risk borne by
investors, foreign investors in particular. In our study, we use the percentage
change in the end-of-year local-currency-US-dollar exchange rate as the
proxy variable for measuring currency risk.
The literature suggests that certain institutional variables have a significant
impact on the development of domestic bond markets. Those frequently
cited in the literature include institutionalized democracy (e.g., the extent to
which the rule of law is applied, the quality of administration of government
bureaucracy, the relative absence of corruption, the degree to which the
rights of credit-market participants are honored, and the degree to which
investors are protected). We find that most of these institutional variables
are highly correlated with one another. As a result, we use the three index
measures identified below as summary variables for all institutional factors
that impact development of domestic bond markets .

Institutional Variables
Institutionalized Democracy (democracy)
This variable measures the extent to which citizens are able to participate in
selecting their government officials, as well as the extent to which they enjoy
freedom of expression, freedom of association, and a free press. This index,
for which numerical values range from -2.5 to 2.5, uses values of greater
magnitude to express a greater degree of institutionalized democracy. The
purpose of including this variable in the analysis is to allow us to control for
the overall institutional quality of the economy concerned.
Strength of Legal Rights (legal_rights)
This index expresses the degree to which collateral and bankruptcy laws
protect the rights of borrowers and lenders, thereby facilitating lending.
Numerical values ranging from 0 to 10 are used, values of greater magnitude
indicating a greater degree of protection, and thence greater potential for
expansion of credit.
Depth of Credit information (credit_depth)
This index expresses the degree to which established rules and practices
facilitate the coverage and scope of, and accessibility to credit-related
information. Numerical values ranging from 0 to 6 are used, values of
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greater magnitude indicating greater availability and quality of credit-related
information.
With the exception of the institutional variables referred to above for which
data were only available for the period 2004–2010, our analysis uses year-end
data for the entire sample period 1997–2010.10
Dummy Variables
In addition to the macroeconomic and institutional variables identified above,
our analysis employs dummy variables as discussed below.
Asian Financial Crisis Dummy Variable (ikmt and jkmpt)
As mentioned at the outset, in the view of many observers, one of the
most important factors driving the 1997 Asian financial crisis was lack of
development of the region’s domestic bond markets. We therefore thought
it wise to investigate the impact of the 1997 financial crisis on domestic bond
markets in the region. For this purpose, we use a dummy variable to indicate
whether or not the economy concerned was significantly impacted by the
1997 crisis (i.e., whether or not the economy concerned was a “crisis-affected
economy” or a “non-crisis-affected economy”). However, there is a notable
lack of consensus in the literature regarding the category to which each
Asian economy belongs. Mishkin (1999) considers Indonesia, the Republic of
Korea, Malaysia, and Thailand to be the crisis-affected economies, whereas
both Kaminsky and Reinhart (1999) and Radelet et al. (1998) include the
Philippines in the crisis-affected category. As a result, we included both
classification systems in our analysis, and then compared the results.
Global Financial Crisis Dummy Variable (lehman)
Asian bond markets recovered rapidly from the global financial crisis
triggered by the 2008 collapse of Lehman Brothers. Further, foreign demand
for Asian bonds has increased greatly since 2008. That said, no formal
study exists that evaluates the impact of the global financial crisis on the
development of domestic bond markets in the region. Our analysis divides
the sample period into a pre-crisis period (1997–2007) and a post-crisis
period (2008–2010) in order to incorporate the impact of the 2008 crisis
into the analysis

Empirical Results
In this section, we discuss the relationship between economic crises and
development of each bond market segment over the period 1997–2010. We
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then discuss the relationship between institutional variables and development
of bond markets over the period 2004–2010.

Macroeconomic Factors and Economic Crises as
Determinants of Bond Market Development
Macroeconomic Factors, the Asian Financial Crisis, and the Global
Financial Crisis
Tables 7, 8, and 9 present the results of our analysis relating to the aggregate
bond market, the government bond market, and the private-sector bond
market respectively. The results presented allow evaluation of the extent
to which both macroeconomic factors and the two economic crises that
occurred over the 1997–2010 period impacted development of domestic
bond markets in the region. While it was not possible to formally incorporate
institutional variables into our quantitative analysis, the fact that the study
addresses the period 1997–2010 to some degree captures the impact of
both crises on development of domestic bond markets in the region.
The results presented in Table 7 indicate that there exists no significant
relationship between the size of the economy concerned and the extent of
development of its aggregate bond market. This is apparent from the fact
that neither the sign nor the degree of statistical significance is consistent
across the various specifications.
While most previous studies found a positive relationship between the size
of the economy concerned and the extent of development of the domestic
bond market, our results indicate the opposite. This apparent inconsistency is
resolved when the results presented in Tables 8 and 9 are taken into account.
The results in the latter two tables show that the size of the economy is
negatively correlated with the size of the government bond market, but
positively correlated with the size of the private-sector bond market, the sign
and degree of statistical significance in this case being consistent across all
specifications. These results imply that there exist significant economies of
scale in the private-sector bond market in the economies included in the study.
Stage of Economic Development
The results of our study indicate that the stage of economic development
is positively correlated with the degree of development of all three bond
market segments. That said, when the impact of institutional factors on
development of bond markets is taken into account, the stage of economic
development becomes unimportant as a determinant of the size of the
bond market.
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Concentration of the Banking System
Our results indicate a significant inverse relationship between bank size and the
extent of development of the aggregate bond market in the economies under
study. The results for the relationship between bank size and development of
both the government and private-sector bond-market segments are likewise
consistent with the above finding for the aggregate bond market. However,
in the latter two cases, the results are statistically insignificant. This implies
inconsistency, and therefore ambiguity concerning the relationship between
bank concentration and bond market development—at least until the impact
of institutional variables is taken into account.
Stock Market Size
The results for the size of the stock market indicate a negative correlation
between that variable and development of the aggregate and government
bond markets, this relationship being consistent across the various
specifications. The implication of these results is that as investments, stocks
and bonds are substitutes, not complements. While this same relationship
appears in the results for the private-sector bond market, the latter results
are not statistically significant. Overall, our results contrast sharply with those
of Claessens et al. (2007), which reports a positive relationship between the
size of the stock market and that of the bond market.
Volatility of Inflation Rate and Foreign Exchange Rate
The results reported in Tables 7 and 8 indicate a negative relationship between
inflationary pressures and the size of the aggregate and government bond
markets, these results being consistent with previous studies. Similarly,
our results suggest that rapid depreciation of domestic currency impedes
development of both the aggregate and government bond markets. Thus,
stability in both the inflation rate and the foreign exchange rate are deemed
to be important factors in accelerating development of the domestic bond
market in the economies under study.
Impact of the Asian Financial Crisis and Global Financial Crisis
The coefficients for the Asian-financial-crisis dummy variables have a
positive sign and are statistically significant for all three market segments.
This indicates that the 1997 Asian financial crisis had a positive impact on
development of domestic bond markets in the region. This result likewise
holds true when the size of the domestic bond market is expressed as a
percentage of GDP, the values for the latter measure being larger for crisisaffected economies as opposed to non-crisis-affected economies with
comparable characteristics.
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Table 7 Impact of Macroeconomic Factors and Economic Crises
on the Development of the Aggregate Bond Market
in the Economies under Study
Economy Size
(gdp)

Economic Development
(gdppc)

Stock Market Size
(stock_market_size)

Bank Size
(bank_size)

Bank Concentration
(bank_concentration)

Inflation
(inflation)

FX
(fx_variability)

Asian Financial Crisis
(ikmt)

0.051

-0.040

0.051**

(0.033)

(0.030)

(0.021)

0.082***

0.094***

0.134***

(0.025)

(0.022)

(0.017)

-0.088***

-0.068***

-0.036*

(0.023)

(0.021)

(0.019)

0.185***

0.178***

0.242***

(0.062)

(0.058)

(0.054)

-4.173***

-4.842***

-2.416**

(1.349)

(1.314)

(1.068)

-0.762**

-1.087***

-0.524*

(0.345)

(0.338)

(0.274)

-0.210***

-0.293***

-0.274***

(0.063)

(0.060)

(0.052)

0.307***
(0.051)

Asian Financial Crisis

0.466***

(ikmpt)

Global Financial Crisis
(lehman)

(0.049)

0.314***

0.114*

(0.073)

(0.060)

Notes: Standard errors appear in parentheses. The symbols *, **, and *** refer to statistical significance at the
10, 5, and 1 percent levels, respectively. All regressions were estimated using panel generalized least squares
with correction for heteroskedasticity and panel-specific autocorrelation. The sample period includes all years
comprising the period 1997–2010.

The results also suggest that the global financial crisis had a positive impact
on development of domestic government bond markets in the region, this
result being statistically significant across all specifications. However, the
reverse holds true for the region’s private-sector bond markets. However,
in relative terms, the positive effect of the global financial crisis on domestic
government bond markets overwhelms the negative impact on private-sector
bond markets, thus making the overall impact of the global crisis on the
aggregate bond market positive.
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Table 8 Impact of Macroeconomic Factors and Economic Crises on
the Development of the Government Bond Market in the
Economies under Study
Economy Size

-0.090***

-0.086***

-0.075***

(gdp)

(0.016)

(0.016)

(0.016)

Economic Development

-0.009

0.022*

0.045***

(gdppc)

(0.013)

(0.013)

(0.016)

Stock Market Size

-0.045***

-0.044***

-0.040***

(stock_market_size)

(0.010)

(0.010)

(0.011)

Bank Size

0.064**

0.016

0.036

(bank_size)

(0.029)

(0.029)

(0.028)

Bank Concentration

-1.121*

-0.972

-0.592

(bank_concentration)

(0.608)

(0.644)

(0.634)

Inflation

-0.454***

-0.405**

-0.278

(inflation)

(0.161)

(0.170)

(0.173)

FX

-0.129***

-0.133***

-0.127***

(fx_variability)

(0.030)

(0.032)

(0.030)

Asian Financial Crisis

0.090***

(ikmt)

(0.026)

Asian Financial Crisis

0.141***

(ikmpt)

(0.036)

Global Financial Crisis

0.352***

0.322***

(lehman)

(0.035)

(0.037)

Notes: Standard errors appear in parentheses. The symbols *, **, and *** refer to statistical significance at the
10, 5, and 1 percent levels, respectively. All regressions were estimated using panel generalized least squares
with correction for heteroskedasticity and panel-specific autocorrelation. The sample period includes all years
comprising the period 1997–2010.

Institutional Factors
The results reported in Table 10 show the impact of institutional factors on
development of the region’s domestic bond markets over the period 20042010. In short, the results indicate that institutionalized democracy and legal
rights are positively correlated with development of the aggregate bond
market, while the reverse is true of the depth of credit information provided.
As for the two sub-market segments, a high level of functioning of democratic
institutions has a positive impact on the government bond market, but not
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Table 9 Impact of Macroeconomic Factors and Economic Crises on
the Development of the Private-Sector Bond Market in the
Economies under Study
Economy Size

0.028**

0.042***

0.083***

(gdp)

(0.014)

(0.012)

(0.016)

Economic Development

0.049***

0.072***

0.129***

(gdppc)

(0.015)

(0.010)

(0.013)

Stock Market Size

-0.005

-0.005

0.010

(stock_market_size)

(0.010)

(0.009)

(0.009)

Bank Size

0.033

0.005

0.010

(bank_size)

(0.028)

(0.028)

(0.024)

Bank Concentration

-0.330

-1.396*

-0.769

(bank_concentration)

(0.620)

(0.736)

(0.580)

Inflation

-0.025

-0.260

-0.007

(inflation)

(0.158)

(0.189)

(0.158)

FX

-0.020

-0.079**

-0.053*

(fx_variability)

(0.026)

(0.031)

(0.029)

Asian Financial Crisis

0.226***

(ikmt)

(0.030)

Asian Financial Crisis

0.293***

(ikmpt)

(0.036)

Global Financial Crisis

-0.017

-0.125***

(lehman)

(0.034)

(0.036)

Notes: Standard errors appear in parentheses. The symbols *, **, and *** refer to statistical significance at the
10, 5, and 1 percent levels, respectively. All regressions were estimated using panel generalized least squares
with correction for heteroskedasticity and panel-specific autocorrelation. The sample period includes all years
comprising the period 1997–2010.

on the private-sector bond market. Conversely, strength of legal rights and
depth of credit information play important roles in development of the
private-sector bond market, but not the government bond market.
The results reported in Table 10 also clarify the role of macroeconomic factors
in three ways. First, when the odd- and even-numbered columns of Table 10
are compared, it becomes apparent that including institutional variables in
the analysis causes the impact of the general level of economic advance on
development of the bond market to wane. This result is consistent with that
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(0.026)
0.179***

0.081
(0.051)

( credit_info)

Global Financial Crisis

(lehman)

(0.028)

0.059**

(0.071)

-0.326***

(0.438)

-0.001

(0.863)

-2.756***

(0.041)

0.163***

(0.014)

-0.081***

(0.015)

0.062***

(0.014)

-0.065***

Government

(0.047)

0.077

(0.020)

-0.032

(0.019)

0.001

(0.047)

0.084*

(0.116)

-0.492***

(0.662)

-0.727

(1.432)

-2.074

(0.045)

0.343***

(0.019)

-0.110***

(0.044)

0.044

(0.027)

-0.061**

Government

(0.025)

-0.057**

(0.085)

0.005

(0.398)

-0.188

(0.951)

-2.898***

(0.025)

-0.106***

(0.009)

-0.034***

(0.016)

0.134***

(0.010)

0.041***

PrivateSector

(0.026)

-0.022

(0.013)

0.039***

(0.014)

0.080***

(0.032)

0.026

(0.075)

0.056

(0.375)

0.311

(0.779)

-2.548***

(0.022)

-0.094***

(0.011)

-0.074***

(0.042)

-0.006

(0.022)

0.062***

PrivateSector

Notes: Standard errors appear in parentheses. The symbols *, **, and *** refer to statistical significance at the 10, 5, and 1 percent levels, respectively. All regressions were
estimated using panel generalized least squares with correction for heteroskedasticity and panel-specific autocorrelation. The sample period includes all years comprising
the period 2004–2010.

(0.056)

(0.028)
-0.009

Depth of Credit Information

0.107***

Strength of Legal Rights

(legal_rights)

(0.057)

(democracy)

(0.171)
0.278***

(0.165)

(fx_variability)

-0.706***

(1.018)

0.813

(2.208)

-5.035**

(0.041)

0.489***

(0.027)

-0.198***

(0.064)

-0.091

(0.036)

0.024

Aggregate

Institutionalized Democracy

(0.901)

1.343

Inflation
-0.490***

(1.679)

(bank_concentration)

FX

-9.777***

Bank Concentration

(inflation)

0.433***
(0.054)

(0.022)

(stock_market_size)

(bank_size)

-0.192***

Stock Market Size

Bank Size

0.193***
(0.029)

(gdppc)

(0.029)

(gdp)

Economic Development

-0.093***

Economy Size

Aggregate

Table 10 Impact of Macroeconomic and Institutional Factors on Development of Domestic Bond Markets
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of Eichengreen and Luengnaruemitchai (2006), which finds that economic
advance impacts development of the bond market through institutional
channels such as quality of government administration, absence of corruption,
and stability provided through maintenance of law and order. Our results
reinforce those of the latter study in that altering the composition of
institutional variables used in the analysis does not impact the overall result.
Second, and more importantly, the results presented in Table 10 clarify the
role of bank concentration in the development of the domestic bond market.
For economies with significant bank concentration, there exists a strong
positive relationship between bank size and development of the government
bond market, and a similarly strong inverse relationship between bank size
and development of the private-sector bond market. Thus in the case of
economies with significant bank concentration, as investment vehicles, banks
and government bonds are complements, whereas banks and private-sector
bonds are substitutes.
However, economies with more competitive banking sectors tend to have
larger government and private-sector bond markets, indicating that in such
economies, concentration of the banking industry is negatively associated
with development of both the government and private-sector bond markets.
Finally, including institutional variables in the analysis does not significantly
alter the results relating to the impact of the global financial crisis on
development of domestic bond markets in the region. In particular, we
conclude that the global financial crisis had a positive impact on development
of the government bond market, but no significant impact on development
of the private-sector bond market.

Policy Implications and Recommendations
The major policy implication of the present study is that no single factor in
isolation can impact development of domestic bond markets in the economies
included in the study. Instead, our research suggests that the extent of
development of domestic bond markets in the region is maximized through a
mix of appropriate policies. In particular, such policies include maintaining a
significant degree of competition in the banking sector, effectively managing
inflation and foreign-exchange-rate volatility, maintaining sound societal
institutions and legal systems, and ensuring availability of appropriate
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information relating to credit. Ultimately, all of these policy measures are
likely to contribute to development of domestic bond markets in the region.
Further, our research suggests three policy measures for influencing the
extent of development of particular segments of domestic bond markets
in the region. First, the overall size of the economy matters in the case of
development of private-sector bond markets. Smaller economies tend to
have smaller private-sector bond markets. While in the case of some Asian
economies, this can be an impediment to development of domestic bond
markets simply because this variable is difficult to change, this constraint can
be relaxed through regional cooperation.
With regard to the above, our results suggest that the primary focus of the ABMI
should be strengthening of legal and institutional infrastructure relating to credit
markets. In particular, protecting the rights of credit-market participants through
strengthened laws relating to collateral and bankruptcy, and extending the
depth of credit information available may be important factors in accelerating
the pace of development of domestic bond markets in the region. In this regard,
establishing regional ratings agencies and implementing the Credit Guarantee
and Investment Facility are important initiatives for the ABMI.
Second, our results underscore the importance of appropriate policy in
deepening government bond markets. In particular, we find that countries
with lower inflation rates tend to have larger domestic government bond
markets, and similarly, that currency risk impedes development of domestic
government bond markets. Thus, maintaining credible monetary policy and
efficiently managing currency risk are most likely preconditions to rapid
deepening of domestic markets for government bonds.
Finally, fostering competition among banks facilitates development of all
bond market segments. Similarly, maintaining an efficiently functioning
banking system promotes development of both government and privatesector bond markets.

Notes
1

See Eichengreen and Luengnaruemitchai (2006) and Jang and Hyun (2009) among others.
In the absence of well-developed domestic bond markets, Asian countries have depended
on short-term borrowings from foreign countries—developed countries in particular—
for fulfilling their domestic long-term investment requirements. This short-term foreigncurrency-denominated borrowing results in double mismatches.
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2

3
4
5

6

7

8
9
10

ASEAN+3 comprises the 10 members of ASEAN (Brunei Darussalam, Cambodia, Indonesia,
the Lao People’s Democratic Republic, Malaysia, Myanmar, the Philippines, Singapore,
Thailand, and Viet Nam), plus the People’s Republic of China, the Republic of Korea, and
Japan.
See ADB (2012) for a description of the ABMI, as well as a discussion of the degree of
success achieved by this initiative to date.
See the second section for a detailed discussion of the country-composition of growth in
domestic bond markets in the region.
However, in their examination of the currency composition of bond markets, Burger and
Warnock (2006) and Claessens et al. (2007) classify bond issues according to the currencies
in which they are denominated. Both of these studies thus implicitly assume that all bonds
issued in the domestic market are denominated in domestic currency.
More specifically, Burger et al. (2011) suggest that there are important differences in the
degree of development achieved by bond markets in 19 emerging market economies
(EMEs) in Africa, Asia, Europe, and Latin America. Moreover, this study finds that EMEs
with less volatile inflation rates and stronger rights for credit-market participants were
better able to develop their domestic bond markets over the period 2001–2008.
In their fully specified multivariate model, the developmental stage of the economy and the
degree of volatility in the interest rate have opposite effects on bond market development.
This result contrasts sharply with those of most other studies that include both advanced
and emerging economies.
Bhattacharyay (2011) adds Viet Nam to the countries included in our sample.
See, for example, Eichengreen and Luengnaruemitchai (2006), Claessens et al. (2007), and
Borensztein et al. (2008).
See the Appendix for the sources of data used in our analysis.
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Total value of domestic credit provided by banking sector World Bank
expressed as a percentage of GDP
Spread between bank lending and deposit rates
Annual percentage change in the consumer price index

Annual percentage change in the foreign exchange rate (number Datastream
of units of domestic currency per US dollar)
Extent to which an economy’s citizens are able to participate Worldwide Governance Indicators, World Bank
in selecting their governments, as well as the extent to which
they enjoy freedom of expression, freedom of association, and
freedom of the press
Degree to which collateral and bankruptcy laws protect the Doing Business, World Bank
rights of borrowers and lenders, thus facilitating lending
Rules and practices impacting the coverage and scope of , Doing Business, World Bank
and accessibility to credit-related information available either
through a public credit registry or a private-sector credit bureau

Size of banking sector

Concentration of banking
sector

Inflation

Foreign exchange rate
variability

Institutionalized democracy

Strength of legal rights

Depth of credit information

BIS = Bank of International settlements, GDP = gross domestic product, US = United States.

GDP per capita (GDP divided by mid-year population) (in logs)

Stage of economic
development

World Bank

World Bank

World Bank

Total value of domestic bonds outstanding expressed as a World Bank
percentage of GDP at purchaser prices (in logs)

Size of economy

Source

Debt issues by domestic residents denominated in domestic BIS Quarterly Review (Table 16A of the BIS
currency that target domestic investors
domestic and international securities statistics)

Definition

Domestic bonds outstanding

Variable

Data Sources
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CHAPTER 11

Currency Internationalization
and Bond Market
Development in Asian
Economies
Suk Hyun and Shigehito Inukai

Introduction
The 2008 global financial crisis that originated in the United States (US)
ignited global skepticism about the dollar-based international monetary
regime. This in turn led to conjecture about the emergence of a new regime
that would replace the US dollar with the euro, a third currency, or a multipolar monetary regime (Bobba et al., 2007; Chinn and Frankel, 2007, 2008).
However, the subsequent European fiscal crisis undermined the status of the
euro as an international reserve currency, thus making it difficult for the euro
to replace the US dollar as the world’s reserve currency in the medium, or
even the long term. With uncertainty surrounding the international monetary
regime escalating, the People’s Republic of China (PRC) turned crisis into
opportunity, and began reducing its reliance on the US dollar and moving to
internationalize its domestic currency, the renminbi. As part of this effort, the
PRC began direct renminbi-yen trading in June 2012.1
During this period, the global status of Asia’s emerging economies was
rising as a result of their relatively sound macroeconomic fundamentals and
long-term growth potential. Nevertheless, up to the present day the role
of these economies in the international monetary regime remains limited,
despite their relative size and contribution to global economic growth. In
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large measure, this limited role reflects non-internationalization policies that
restrict the use of their currencies internationally. In most cases, this policy
stance is a response to the Asian financial crisis of 1997, which had such
a significant negative impact on these economies that most of them have
studiously avoided any policy move that might make them more vulnerable
to future global or regional financial crises. It is noteworthy that for the most
part, these restrictions on the international use of domestic currency were
accompanied by accumulation of substantial foreign exchange reserves.
The above notwithstanding, both deploying the significant savings that
have accumulated in Asian emerging economies into regional investments,
as well as mitigating currency mismatches require internationalization of
the currencies of these emerging economies to some degree. This is mainly
because internationalization of domestic currency facilitates expansion
of cross-border investment. More specifically, it expands the market for
domestic bond issues by making them available to the international investor
pool, rather than restricting the market for them to domestic investors.
At the level of the home-economy, there are two reasons why the domestic
currencies of Asia’s emerging economies should be internationalized to some
degree: (i) to curb reliance on the US dollar as an international reserve currency,
and (ii) to allow these economies to play a role in international monetary affairs
commensurate with their ever-increasing status in the global economy.2
Kenen (2012) defines an international currency as one that is used and
held freely, not only for transactions between residents and non-residents,
but also for transactions between third parties (non-residents), this
definition underscoring the use of domestic currency outside the homeeconomy. However, Kenen’s definition overlooks an important feature of
internationalization of domestic currency, which is that internationalization
can be either full or partial.
Broadly speaking, full currency internationalization implies (i) lack of restrictions
of any type on current account transactions between counterparties,
(ii) deregulation of local-currency lending and borrowing by third parties, and
(iii) use of domestic currency for denomination and invoicing of cross-border
financial transactions. In contrast, partial internationalization implies that
the home-economy currency is held by, and used for transactions between
residents and non-residents, but that some restrictions apply to its use in
concluding transactions between third parties.
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The results of the studies performed thus far indicate that increasing
international use of the home-economy currency requires fulfilling certain
conditions. These relate to (a) the size of the home-economy, (b) its volume
of trade, (c) the size and extent of development of the domestic capital
market, and (d) the degree of openness of the home-economy. Among these
factors, the size of the home-economy appears to matter most, as in the case
of the US dollar and the euro.3 However, currency internationalization can be
achieved by relatively small economies, as in the case of Australia and New
Zealand.
The present study focuses on partial internationalization as a means of
allowing emerging economies to play a role commensurate with their growing
status in the global economy, but more importantly, to better exploit the
advantages that would arise from allowing their respective currencies to play an
expanded role in global financial markets. A number of studies have addressed
these issues by comparing the advantages and disadvantages of currency
internationalization. Others have simply highlighted the general preconditions
for internationalization, or have performed qualitative assessments of the
probability of a particular currency becoming internationalized (Oh, Y.H. et al.,
2008; Baek, S.K. and Y.H. Oh, 2010; Chinn and Frankel, 2007, 2008; Maziad
et al., 2011; and Gao and Yu, 2012).4
In contrast, the present study quantitatively (i) analyzes the determinants
of currency internationalization and (ii) estimates the probability of
internationalization of particular currencies. In particular, it empirically
estimates the probability of internationalization of the won (W). Further,
because the study includes simulation of a range of conditions in the
home-economy capital market, its results can be used to formulate policy
recommendations regarding currency internationalization and development
of the bond market in emerging economies.
The remainder of this chapter is organized as follows. The second section
defines currency internationalization and discusses the preconditions for
its achievement. The third section analyzes the determinants of currency
internationalization from an empirical perspective. Using the empirical results
presented in the third section, the fourth section discusses the likelihood of
internationalization of the won. The fifth section briefly summarizes Japan’s
experience with internationalization of the yen, and discusses bond market
development in emerging economies in Asia. The last section concludes the
chapter with a summary of the study’s empirical results and review their
implications for policy relating to currency internationalization and bond
market development.
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Currency Internationalization: Definitions and
Preconditions
Full vs. Partial Currency Internationalization
Currency internationalization means unrestricted use of a currency, not
only for transactions between residents and non-residents, but also for
transactions between non-residents (i.e., third parties). Fully internationalized
currencies thus perform all three functions of money: a unit of account, a
medium of exchange (or means of payment), and a store of value. Further,
such currencies perform all three of these functions both within and outside
the home-economy.
It is in fact the functions that a currency performs or its extent of use that
determines whether currency internationalization is full or partial (Ishii et al.,
2001; Genberg, 2012; and Hyun, S. and S.H. Lee, 2011). When defined in
terms of the functions of money, a fully internationalized currency performs all
three functions in the absence of restrictions on its use in transactions between
third parties. In contrast, a partially internationalized currency performs only
two of the functions of money outside the home-economy, these being (i) a
unit of account and (ii) a means of payment (Ishii et al., 2001).
As a result, when defined in terms of extent of use, full and partial
internationalization are distinguished by whether or not a currency is used
for transactions between third parties. Full internationalization implies that no
restrictions are placed on its use by third parties, thus allowing it to fulfill all three
of the functions of money outside the home-economy. Conversely, limitations
on the use of a currency for transactions between third parties causes it to be
defined as a partially internationalized currency (Genberg, 2012).
All of the five currencies most commonly held as reserve currencies satisfy
the criteria for internationalized currencies as laid out by Ishii et al. (2001)
and Genberg (2012) (Table 1). Referred to as the “G5 currencies”, this group,
which includes the US dollar (USD), the euro (EUR), the Swiss franc (CHF),
the pound sterling (GBP), and the Japanese yen (JPY) accounted for 95.6%
of global official foreign exchange reserves in 2010.5 Other than the G5
currencies, all currencies are considered to be partially internationalized if
the scale of their use in cross-border transactions exceeds the scale of their
use in domestic transactions.6 By default, all other currencies are defined as
non-internationalized (Hyun, S. and S.H. Lee, 2011).
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Table 1 Alternative Definitions of Full and Partial Currency
Internationalization as per Relevant Literature
Study
Ishii et al.
(2001)

Genberg
(2012)

Hyun, S. and S.H.
Lee (2011)

Full Currency
Internationalization
No restrictions on use in
transactions between third
parties.
Fulfills all three functions of an
international currency (unit of
account, means of payment, store
of value).
No restrictions on use in
transactions between third
parties.
Fulfills all three functions of an
international currency
Currencies of five countries
(G5) that satisfy preconditions
for internationalization and are
widely used as reserve currencies

Partial Currency
Internationalization
No restrictions on use in
transactions between third parties
Fulfills only two functions of an
international currency (unit of
account and means of payment).
Restrictions on use in transactions
by third parties.
Performs all three functions of an
international currency.
More extensively used for crossborder transactions than for
local transactions (G5 currencies
excluded).

Benefits and Costs of Currency Internationalization7
Benefits of Internationalization
The benefits of internationalization comprise the advantages gained from use
of the home-economy currency as (i) an invoice currency, and (ii) a reserve
currency. Each of these is discussed in turn below.
Use of the home-economy currency as an invoice currency (i.e., means of
payment in international trade) eliminates the trade-settlement transaction
costs incurred when a third currency such as the US dollar is used. For
example, use of the US dollar in trade settlement requires that importers first
exchange domestic currency into US dollars, and then into the currency of
the trading partner, each of these transactions entailing currency-exchange
fees. Further, such an arrangement requires importers (and exporters) to
incur some degree of foreign-exchange risk, as well as inefficiencies such as
the time-cost of complying with relevant home-economy currency-exchange
regulations. While foreign-exchange risk can be reduced through hedging,
this entails yet further costs. In contrast, use of the home-economy currency
for trade settlement purposes circumvents all of these costs and inefficiencies.
As for using the home-economy currency as a reserve currency, this
circumvents the costs of building-up reserves of foreign exchange and
hedging against foreign-exchange risk. Further, since the major holders of
international currencies are central banks and corporations in jurisdictions
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with non-internationalized currencies, internationalization allows the homeeconomy to collect seigniorage from jurisdictions with non-internationalized
currencies. Finally, internationalizing the home-economy currency facilitates
growth of the domestic financial sector.8
Costs of Internationalization
The benefits of internationalization discussed above notwithstanding, many
jurisdictions avoid use of their own currencies for trade settlement purposes
because of the costs it entails. First, internationalization exposes the homeeconomy to two major risks: (i) erosion of independence of monetary policy,
and (ii) destabilization of the domestic foreign exchange market (Song, W.H.
et al., 2007; and Kim and Suh, 2009). Each of these is discussed in turn below.
Ultimately, international movement of financial capital is highly sensitive to
interest rate differentials. Thus, absence of controls on capital movement
could force the domestic monetary authority to maintain interest rates at
a given level in order to avoid capital flight. This is in fact the reason that
loosening of controls on the movement of capital should always precede
cross-border use of domestic currency (Song, W.H. et al., 2007). In general,
allowing cross-border currency trading ultimately requires relinquishing
controls on international capital movement. That said, it is in fact the
dismantling of controls on capital movement—not internationalization of
the home-economy currency per se—that exposes the domestic monetary
authority to erosion of its independence.9 The argument that cross-border
use of the home-economy currency weakens the independence of domestic
monetary policy is thus not fully convincing.
Second, the rationale underlying the view that the cross-border use of the homeeconomy currency destabilizes the domestic foreign exchange market is that such
use facilitates speculative attacks on the home-economy currency (Ishii et al.,
2001; and Song, W.H. et al., 2007). However, as Morris and Shin (1998) point
out, speculative attacks are only possible if the home-economy’s macroeconomic
fundamentals are weak. Thus, it is domestic macroeconomic imbalances that
invite speculative attacks on domestic currency—not its internationalization
per se—since few (if any) speculators would attempt to profit by attacking the
currency of a jurisdiction with sound macroeconomic fundamentals.
Song, W.H. et al. (2007) examine the effects of currency internationalization
on exchange rate volatility by using dummy variables that distinguish between
fully internationalized currencies and the currencies of OECD jurisdictions
that were then in the process of currency internationalization. In short, they
found no statistically significant correlation between internationalization
and such speculative attacks.10 Thus, it is rushing into internationalization

11_Currency Internationalization and Bond Market_2nd.indd 321

12/12/13 4:52 PM

322

Asian Capital Market Development and Integration—Challenges and Opportunities

of domestic currency without satisfying its prerequisites rather than
internationalization per se that exposes the home-economy currency to the
possibility of speculative attacks.

Prerequisites to Currency Internationalization
As of yet, there exists no formal theoretical framework for specifying the
prerequisites to currency internationalization (Beckmann et al., 2001). That
said, Table 2 summarizes the results of previous studies (Oh, Y.H. et al., 2008;
Baek, S.K. and Y.H. Oh, 2010; Chinn and Frankel, 2007, 2008; Gao and Yu,
2012; and Mazial et al., 2012) that have identified preconditions to currency
internationalization and have qualitatively ranked study countries according
to the degree of fulfillment of these conditions.
Table 2 Summary of Results of Studies that Have Identified the
Determinants of Currency Internationalization
Study

Determinants

Economic size: gross domestic product (GDP), volume of
trade (exports)
Confidence in value of currency: domestic inflation rate
and foreign exchange rate
Openness and development of capital market: volume
Oh, Y.H. et al. (2008)
of foreign exchange transactions, capital controls, size of
Baek, S.K. and Y.H. Oh (2010) financial/capital market, degree of globalization of capital
market and financial institutions, financial sector reform
Form of trade: share of goods exports in total exports
Sovereign risk: political risk
Current account balance

Chin and Frankel (2007,
2008)

Economic size: GDP, volume of trade (exports)
Confidence in value of currency: domestic inflation and
foreign exchange rates
Network externalities: foreign exchange trading
Size of capital market: stock market capitalization, GDP

Gao and Yu (2012)

Economic size: GDP
Currency convertibility: capital controls
Openness and extent of development of capital
market

Mazial et al.(2012)

Use as an invoicing currency
Volume of transactions in the foreign exchange
market
Use as a reserve currency
Economic size: GDP, volume of trade
Sovereign credit rating
Openness of financial market: foreign exchange market
Size of capital market
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Unfortunately, the existing work in this area suffers from a number of
weaknesses. First, the studies performed thus far rank countries on a
variable-by-variable basis, without ranking the variables themselves in order
of importance as per objective criteria. In the absence of ranking of the
variables themselves in order of importance, the resulting country rankings
have little meaning. This leads to a second weakness, which is that the results
of such a ranking system make the likelihood of internationalization of a
particular country’s currency purely a matter of subjective judgment. In light
of these weaknesses, the subsection below does not summarize the findings
of existing studies. Instead, it disaggregates the variables discussed in the
literature into (i) macroeconomic conditions, (ii) capital market conditions,
and (iii) institutional conditions. We then identify which of these conditions
are critical to successful currency internationalization, and the mechanisms
available for fulfilling these conditions.
Macroeconomic Preconditions to Currency Internationalization
From the work that has been performed thus far, it appears that the size of
the home-economy is the most important factor in determining the success
of currency internationalization. Thus, the larger the home-economy’s gross
domestic product (GDP) and volume of trade, the greater the likelihood its
trading partners will use its currency for purposes of trade settlement.11
However, if the home-economy’s degree of trade dependency is relatively
high, it may be difficult to increase the extent to which its currency is
used internationally. This is because economies heavily dependent on
international trade are vulnerable to external shocks, such as those resulting
from unforeseen changes in foreign relations. Vulnerabilities of this type
are positively correlated with trade dependence, since the latter weakens
stability of the home-economy’s macroeconomic fundamentals. In general,
currencies of jurisdictions that suffer few macroeconomic imbalances tend to
retain their foreign-exchange value over time, thus making them preferable
for international trade settlement purposes.
In addition to economic size, confidence in the home-economy’s currency
is critical to successful internationalization. Since one of the most important
functions of money is that of a store of value, stability in the foreign-exchange
value of the home-economy currency is a prerequisite to its being used for
trade settlement purposes. Users are unlikely to hold a currency for future
trade settlement purposes if its foreign-exchange value is continually eroding
as a result of rapid domestic inflation.
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Capital Market Conditions
Even if the home-economy’s currency fulfills the macroeconomic conditions
for internationalization discussed above—and even if it is already used
internationally—lack of a well developed stock market or bond market
constrains its international use, since this limits the number of financial
instruments in which that currency is denominated. Highly liquid, welldeveloped, open capital markets thus raise the probability of successful
currency internationalization. In fact, one reason the US dollar did not lose
its international currency status after collapse of the Bretton Woods system
was that the US has the deepest and widest capital markets in the world
(Gao and Yu, 2012).
Institutional Conditions
A final determinant of successful currency internationalization is the homeeconomy’s institutional framework, and in particular, the degree to which it
places restrictions on capital account transactions, and even more importantly,
on the movement of capital itself. Attempting internationalization of the
home-economy currency while at the same time disallowing open and freely
functioning capital markets is analogous to a farmer harvesting fully-grown
vegetables but refusing to sell them at market. Thus, even in the face of
significant demand for use of the home-economy’s currency internationally,
a bid for internationalization may fail if laws governing capital movement are
inconsistent with currency internationalization. In fact, Kenen (2012) points
out that the first prerequisite for currency internationalization is elimination
of all financial regulations.12

Analysis of the Determinants of Currency
Internationalization
Model
As noted earlier in the chapter, the purpose of the present study is to
investigate the determinants of currency internationalization, and to
estimate the probability of internationalization of each currency analyzed.
To achieve these objectives, we use a probability model in which the
dependent variable assumes a value of 3 for full internationalization (as in
the case of the G5 currencies), 2 for partial internationalization, and 1 for
non-internationalization. We thus use the following ordered logit model for
likelihood estimation:
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Pr(yi,t = j) = Pr(κj–1 < MEi,t φ + CMi,t λ + ISi,tδ + ui,t ≤κj)

(1)

where, j∈{1,2,3}
In Equation (1), yi,t denotes the degree of currency internationalization, and
MEi,t the macroeconomic conditions for currency internationalization. These
macroeconomic conditions include (i) the size of the home-economy (i.e.,
the percentage share of its GDP in world GDP, or the percentage share of its
volume of trade in the total volume of world trade), (ii) the home-economy’s
degree of trade dependence, and (iii) its domestic inflation rate. In addition,
(iv) CMi,t denotes capital market conditions, which include stock market
capitalization (i.e., the total value of the stock market) as a percentage of GDP,
and (v) the share of domestic-currency-denominated international bonds
in total bonds outstanding. Finally (vi) ISi,t indicates the home-economy’s
degree of financial openness, (vii) κj denotes a probability cut-off point, and
(viii) ui,t is the error term that follows logistic distribution.13 Since an ordered
logit model is a non-linear model, we are able to compute the probability
of internationalization of each currency under study using the results from
estimation of Equation (1).

(2)

(3)

(4)
and
. Using the above formulas,
Here,
we estimate the probability of internationalization for each currency under
study. Note that our discussion focuses on the probability of partial currency
internationalization, i.e., Equation 3,
.

Data and Descriptive Statistics
The sources of the data used in our study are the Bank for International
Settlements (BIS), the International Monetary Fund (IMF), the World Bank
(WB), and Chinn and Ito (2008).
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We use IMF data for GDP, the domestic inflation rate, and volume of trade.
For GDP, we use the home-economy’s share in world GDP measured on the
basis of purchasing power parity (PPP). The data for the respective domestic
inflation rates are taken directly from IMF sources, and the volume-of-trade
data from IMF’s direction-of-trade statistics.
BIS is used as the source of data for foreign exchange markets and bond
markets. For foreign exchange markets, we use the results from the Triennial
Central Bank Survey (TCBS) conducted by BIS. This data source is appropriate
for our study because it reports cross-border currency transactions,
which include (i) trade between residents and non-residents, (ii) between
non-residents, and (iii) local transactions, the latter including only trade
among residents. For this reason, TCBS is used to define the dependent
variables (Table 3). Bond market data are sourced from the BIS Quarterly
Review. We use the total value of bonds outstanding for each year included
in the study for each of the study economies.
The source of data for stock market capitalization is the World Bank. For
financial openness, we use the Chinn-Ito index, which is based on information
taken from the IMF’s Annual Report on Exchange Arrangements and
Exchange Restrictions (AREAER). The latter source provides information on
the degree of restrictions on cross-border financial transactions by currency,
a value of 1 indicating restrictions in each category specified.14 However,
Chinn and Ito (2008) assign a value of 1 to variables when no restrictions
exist, since they measure the extent of financial openness rather than the
extent of controls on cross-border capital account transactions. Further,
Chinn and Ito (2008) use five-year moving averages for restrictions on capital
account transactions in the four categories analyzed (i.e., exchange rate,
current account transactions, capital account transactions, and surrendering
export proceeds). In other words, the Chinn-Ito index, which is a measure of
financial openness, is constructed by using
then analyzing the principal components of

and
.

Our calculations reflect the definitions of variables that appear in Table 3. Our
sample period includes 2001, 2004, 2007, and 2010, given the nature of
TCBS data used as dependent variables. The study analyzes 26 currencies.15
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Table 3 Definitions of Variables Used in the Analysis
(percent or score)
Variable
Definition
§ Dependent variables: (see Table 2)
Full internationalization (G5)
3 = the US dollar, the euro, the Swiss franc, the British
pound sterling, and the Japanese yen
Partial internationalization
2= the value of cross-border transactions exceeds the
value of domestic transactions in the home-economy’s
foreign exchange market
Non-internationalization
1= the value of domestic transactions exceeds the value
of cross-border transactions in the home-economy’s
foreign exchange market
§ Macroeconomic conditions
Share of world GDP
(home-economy GDP/world GDP)×100
Share of world trade
(home- economy trade1)/world trade)×100
Trade dependency
(home- economy trade/GDP)×100
Inflation
{(Pt/Pt-1)-1}×100
§ Capital market conditions
Stock market cap/GDP
(stock market capitalization/GDP)×100
Local-currency-denominated
{local-currency-denominated international bonds/
international bonds/total bonds (international bonds + domestic bonds)}×100
§ Institutional factors
Financial openness
{(Vi-Vmin)/(Vmax-Vmin)}×100
(Chinn-Ito Index)
Notes:
1. Trade = imports + exports
2. For inflation, Pt denotes the consumer price index (CPI) of the home-economy at time t.
3. For an index measuring a country’s degree of financial openness, Vi denotes economy i’s degree of financial
openness (after Chinn-Ito), where Vmax and Vmin are maximum and minimum values respectively. Chinn-Ito
index is based on the binary dummy variables that codify the tabulation of restrictions on cross-border
financial transactions reported in the IMF’s Annual Report on Exchange Arrangements and Exchange
Restrictions.

Table 4 presents the estimated degree of internationalization achieved by the
currencies of the 26 economies under study. The values assigned to each indicate
the degree of internationalization achieved (i.e., 3 = full internationalization,
2 = partial internationalization, and 3 = non-internationalization). In the
case of the developed European economies, most currencies are classified
as partially internationalized, whereas with few exceptions, the currencies of
developing economies are classified as non-internationalized.
Several features of the summary statistics for the data collected (Table 5) are
noteworthy. First, regarding the size of the economy, on average, the G5
countries account for 9.66% of world GDP and 10.66% of world trade. By way
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Table 4 Degree of Internationalization Achieved by Currencies
under Study
Currency
US dollar
G5 currencies

Currencies
of developed
economies

Currencies of
developing
economies

2001
3

(1.49)

2004
3

(1.68)

2007
3

(1.69)

2010
3

(2.22)

euro

3

(1.66)

3

(1.72)

3

(1.75)

3

(2.27)

pound sterling

3

(1.12)

3

(1.12)

3

(1.14)

3

(1.51)

yen

3

(1.28)

3

(1.41)

3

(1.80)

3

(2.22)

Swiss franc

3

(1.61)

3

(2.12)

3

(1.92)

3

(2.88)

Norwegian krone

2

(2.18)

2

(3.06)

2

(3.11)

2

(2.53)

New Zealand dollar

2

(3.63)

2

(1.62)

2

(1.69)

2

(2.31)

Danish krone

2

(1.72)

2

(2.51)

2

(1.01)

2

(1.37)

Swedish krona

2

(1.54)

2

(1.83)

2

(1.68)

2

(2.75)

Singapore dollar

1

(0.45)

2

(1.62)

2

(1.43)

2

(1.73)

Czech koruna

2

(2.32)

2

(3.69)

2

(2.25)

2

(2.56)

Canadian dollar

2

(1.32)

2

(1.22)

2

(1.50)

2

(2.03)

won

1

(0.62)

1

(0.55)

1

(0.72)

1

(0.80)

Australian dollar

2

(1.16)

2

(1.63)

2

(1.39)

2

(2.28)

Hong Kong dollar

1

(0.94)

2

(1.72)

2

(2.09)

2

(2.29)

South African rand

2

(1.22)

2

(1.74)

2

(1.29)

2

(1.72)

Russian ruble

2

(1.89)

1

(0.26)

1

(0.42)

1

(0.89)

Mexican peso

2

(2.66)

2

(1.61)

2

(1.93)

2

(2.53)

Brazilian real

1

(0.11)

1

(0.34)

2

(1.29)

2

(1.78)

Indian rupee

1

(0.06)

1

(0.16)

1

(0.33)

1

(0.71)

rupiah

1

(0.50)

2

(1.52)

1

(0.73)

2

(1.44)

renminbi

2

(1.50)

2

(2.59)

2

(1.75)

1

(0.94)

baht

1

(0.64)

1

(0.47)

1

(0.55)

1

(0.39)

Polish Zloty

2

(3.98)

2

(4.63)

2

(1.39)

2

(2.74)

Philippine peso

1

(0.12)

1

(0.46)

1

(0.61)

2

(1.09)

Hungarian forint

1

(0.38)

2

(4.45)

2

(2.88)

2

(2.54)

Notes:
1. Full internationalization (=3) includes currencies widely used as a reserve currency. Partial internationalization (=2) includes currencies for which the value of cross-border transactions exceeds the value of domestic
transactions. Non-internationalization (=1) includes currencies other than fully or partially internationalized
currencies as defined above.
2. Figures in parentheses indicate the share of the value of cross-border transactions in the value of domestic
transactions for the currency concerned.
3. Order of presentation: currencies are first divided into G5 and other currencies, and then grouped according to the IMF’s classification criteria. Following that, currencies are listed alphabetically in the order of the
Korean alphabet.
Source: Triennial Central Bank Survey conducted by the Bank for International Settlements.
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117.99
(176.19)
14.84
(15.31)
74.97
(32.69)
58

133.05
(68.59)
34.64
(18.57)
99.69
(0.96)
20

1.34
(2.02)
1.50
(1.37)
86.83
(82.79)
3.69
(2.65)

9.66
(8.25)
10.66
(10.70)
42.16
(20.55)
1.62
(1.35)

42.86
(24.59)
26

76.60
(58.79)
4.12
(9.15)

2.39
(2.72)
1.71
(1.76)
75.15
(58.46)
5.31
(3.79)

Noninternationalization

71.69
(33.26)
104

110.54
(138.95)
15.97
(17.82)

3.20
(5.18)
3.32
(5.99)
75.32
(70.63)
3.70
(3.03)

Total

Notes:
1. G5 currencies include the US dollar, the euro, the Swiss franc, the British pound sterling, and the Japanese yen.
2. For partially internationalized currencies, the value of cross-border transactions exceeds that of domestic transactions in the home-economy foreign exchange market.
3. Non-internationalized currencies comprise those other than partially or fully internationalized currencies.
4. The values presented are average values, standard errors appearing in parentheses.
Source: Bank for International Settlements, Chinn and Ito (2008), International Monetary Fund, and World Bank.

Number of observations

Local-currency-denominated international bonds/
total bonds outstanding
§ Institutional conditions
Financial openness (Chinn-Ito Index)

§ Capital market conditions
Stock market cap/GDP

Domestic inflation rate

Trade dependency ratio

Share of World Trade

Partial
internationalization

Full
internationalization
(G5)

Descriptive Statistics for Variables Used in the Analysis (percent or score)

Variables
§ Macroeconomic conditions
Share of World GDP

Table 5
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of comparison, the economies with partially internationalized currencies on
average account for only 1.34% percent of global GDP and 1.50% of global
trade. Thus by the standards used in our study, the economic stature of the G5
countries overwhelms that of the economies with partially internationalized
currencies. This suggests that full currency internationalization requires an
economy of significant size.
The above notwithstanding, on average, economies with non-internationalized
currencies account for 2.39% of world GDP and 1.71% of world trade. Thus
in aggregate, these latter economies are larger in relative terms than those
with partially internationalized currencies. This suggests that using the size of
the economy as the sole explanatory variable in assessing the probability of
a particular currency becoming internationalized is fraught with difficulties.
Regarding trade dependency, the average trade dependency ratio of the
economies with partially internationalized currencies is 86.83%, which is
the highest value among the three groups. Conversely, the average trade
dependency ratio for economies with non-internationalized currencies is
75.15%, the corresponding figure for economies with fully internationalized
currencies being only 42.16%. As for the average annual inflation rate, it
is 1.62% for economies with fully internationalized currencies, 3.69%
for economies with partially internationalized currencies, and 5.31% for
economies with non-internationalized currencies. Such results suggest that
the more stable the foreign-exchange value of a particular currency, the more
likely it is that that currency will become internationalized.
As for capital market conditions, stock market capitalization as a percentage
of GDP is highest for the economies with fully internationalized currencies and
lowest for the economies with non-internationalized currencies. Moreover,
the same pattern appears in the case of local-currency-denominated
international bonds as a percentage of total bonds outstanding. This likewise
suggests that the size of the home-economy capital market is positively
correlated with the degree to which a particular currency is in international
use. Finally, with regard to financial openness, currencies tend to be used
internationally when the economy that issues them exhibits a relatively high
degree of financial openness.

Empirical Results
Because our analysis for the most part uses macroeconomic variables, they
tend to be correlated with one another.16 In particular, the share of the homeeconomy in world GDP and in world trade show a strong linear relationship
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(correlation of 0.82) as a result of the linear relationship between trade volume
and GDP. The resulting multicollinearity weakens the statistical significance of
the estimates of the coefficients. In order to avoid such problems, when the
correlation coefficient between variables exceeds 0.70, the two variables are
used as substitutes rather than complements in the analysis, as is the case
for the home-economy’s share in world GDP (Model I) and its share in world
trade (Model II).
Table 6 below presents the results of the analysis of the determinants of
currency internationalization using the ordered logit model that groups the
G5 currencies into the full internationalization category. The results show
that the home-economy’s share in global GDP or trade—i.e., the relative size
of the home-economy—has a positive effect on the probability of a particular
currency becoming internationalized. Our interpretation of the mechanism
that drives this result is that an increase in the size of the home-economy
or its volume of trade increases the total value of external transactions
undertaken, thereby increasing demand for use of the home-economy
currency in international transactions.
Similarly, our results shows that trade dependency has a negative impact on
the probability of currency internationalization. When the home-economy
relies on international trade to a significant degree, the foreign-exchange
value of its currency is easily impacted by external factors such as regional
or global financial crises, making it less stable than would otherwise be the
case. This in turn erodes confidence in the home-economy currency, thus
weakening demand for its use in international transactions. Rapid inflation is
similarly found to have an adverse effect on currency internationalization, since
it likewise reduces the foreign-exchange value of the home-economy currency.
As for capital market conditions, both the capitalization of the stock market
as a proportion of GDP and local currency-denominated international bonds
in relation to total bonds outstanding have positive impacts on currency
internationalization. If the home-economy’s capital markets are relatively
well developed, then the universe of stocks and bonds in which investors
holding the home-economy currency can invest is broad, which tends to
accelerate currency internationalization.
Finally, our results indicate that financial openness also has a statistically
significant positive effect on currency internationalization. If the degree
of financial openness of the home-economy is relatively high, its currency
can be freely used. This in turn reduces transactions costs, and raises the
probability of internationalization.
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Table 6

Empirical Results from Runs of Models I and II
Model I

§

Model II

Macroeconomic conditions

Share of GDP in world GDP

0.286
(0.101)

***

Share of home-economy trade in
world trade
Trade dependency ratio
Inflation rate
§

***

-0.020
(0.006)
-0.213
(0.107)

***

0.005
(0.003)

*

0.004
(0.003)

*

0.068
(0.021)

***

0.066
(0.022)

***

0.055
(0.014)

***

0.050
(0.013)

***

**

***
*

Capital market conditions

Stock market valuation/GDP
Share of local-currencydenominated international bonds in
total bonds outstanding
§ Institutional conditions
Financial openness
§

0.392
(0.151)
-0.022
(0.006)
-0.181
(0.107)

Other statistics

Cut point 1
Cut point 2
log: likelihood
Akaike Information Criterion (AIC)
Bayesian information criterion (BIC)
Pseudo R2
X2-statistics (degree of freedom)
[p-value]
Number of observations

1.132
(0.952)
7.695
(1.514)
-51.138
118.275
139.430
0.503
103.496
[0.000]
104

(6)

0.915
(0.919)
7.447
(1.469)
-51.050
118.100
139.255
0.504
103.672
[0.000]

(6)

***Significant at the 1% level. **Significant at the 5% level. *Significant at the 10% level
Notes:
1. The G5 currencies include the US dollar, the euro, the Swiss franc, the pound sterling, and the yen.
2. Standard errors appear in parentheses.
3. The study period comprises the years 2001, 2004, 2007, and 2010.

Probability of Internationalization of the Republic
of Korea Won
Background to Internationalization of the Won
Internationalization of the Republic of Korea won has been debated since
1980 when the government revamped the laws and regulations that
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govern the basis for currency internationalization. This included revamping
of restrictions on exchange of the won for foreign currency, inflows and
outflows of the won in physical form for settling international transactions,
and allowing won deposit accounts to be opened by non-residents. In
addition, the government eliminated regulatory constraints on use of the
won for current account transactions and trade settlement. The Republic of
Korea has thus made significant progress in internationalizing its currency as
a unit of account.
The above notwithstanding, the won has not been internationalized as a
means of payment or store of value. This explains the limited international use
of the won to date, despite removal of most restrictions on current account
transactions. However, there still remain restrictions on capital-account
transactions of significant size, i.e., mandatory reporting to the government
or to the Bank of Korea (BOK).17
Despite the continued existence of such reporting requirements, internationalization of the won remains a priority. However, the impact of the global
financial crisis of 2008 and its aftermath have caused the government to
take a cautious approach to deregulating the country’s foreign exchange
and capital markets in preparation for full internationalization. In particular,
the government has postponed the second round of measures for deregulating the country’s foreign exchange market and related revisions to the
Foreign Exchange Transactions Act. In contrast, both Japan and the PRC, two
neighboring countries, have taken an altogether different path to currency
internationalization.
Japan began internationalizing its currency and opening its financial markets
in the 1980s. Of late, Japan has focused on globalizing its domestic capital
markets and enhancing the status of the yen as an international currency,
though more so in Asia than elsewhere. Similarly, in part because of its
rapidly growing economy, the PRC has been gradually internationalizing the
renminbi in the wake of the global financial crisis of 2008 that undermined
confidence in the US dollar. Further, as mentioned above, these two countries
began direct trade in the yen and renminbi on June 1, 2012, thus sidestepping
their previous use of the US dollar as an intermediary currency.
In contrast, the Republic of Korea has reservations about international use
of the won, mainly because the country’s small, open economy leaves it
vulnerable to external shocks. Nevertheless, the Republic of Korea economy
enjoys significant status globally, as its foreign exchange reserves were the
world’s seventh largest at $304.5 billion on June 30, 2011. Similarly, in 2010,
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its GDP was the world’s 15th largest at $1,007.1 billion, its exports the
world’s seventh largest at $381.8 billion, and its trade volume the world’s
ninth largest at $728.2 billion. Thus, compared to its economic weight, the
degree to which the won is used internationally is extremely limited. It thus
seems appropriate for the country to make the role and international status
of the won commensurate with its economic scale, albeit with appropriate
attention being paid to the possible impact on the domestic economy of
events in the external environment.18 This section discusses the probability
of internationalization of the won, and the implications of the latter for
currency policy in the Republic of Korea.

Estimating the Probability of Internationalization of the Won
The ordered logit model we employ in this study is a probability model. It thus
allows us to compute the probability of internationalization of all currencies
under study by using predicted values generated by the model. However,
depending on the variables used in the estimation, we had to choose
between several permutations of our logit model that could be employed to
estimate the probability of internationalization of the currencies under study.
Because the variables used differ among permutations of our model, we
numbered the permutations as model numbers (e.g., Model I, Model II). The
model (i.e., permutation of the logit model) of choice was then selected on
the basis of goodness of fit. To find the model with the best fit, we calculated
and compared the two most commonly used measures of goodness of model
fit: the Akaike information criterion (AIC), and the Bayesian information
criterion (BIC).
For the fully internationalized (i.e., G5) currencies, we chose between
Model I, which uses the share of the home-economy’s GDP in global GDP
as the variable reflecting size of the economy, and Model II, which uses the
share of the home-economy’s volume of trade in the global volume of trade
for the same purpose. Since the goodness-of-fit index for Model II (118.28)
exceeds that for Model I (118.10), it would seem logical to choose Model II
to calculate predicted values for the G5 currencies.
However, the discrepancy between the two index-values is only about 0.18
index points. As a result, we considered qualitative criteria in addition to
quantitative criteria in choosing between the two models. Since Model II
uses the share of the home-economy’s volume of trade in the global volume
of trade to represent the size of the economy, if Model II were used, then
the home-economy’s share in global GDP would not be reflected in the
probability estimates. In order to take account of the home-economy’s share
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in world GDP as an additional indicator of economic size, we used both
models to compute the probability of internationalization of each currency
under study, and then used the average of the results for both models as
the final probability estimate.19 The results of this exercise for each currency
under study are presented in Table 7.

Table 7 Probability of Internationalization of Currencies under Study
Currency

G5
currencies

US dollar
euro
pound sterling
yen
Swiss franc

Developed
economies

Developing
economies

Norwegian krone
New Zealand dollar
Danish krone
Swedish krona
Singapore dollar
Czech koruna
Canadian dollar
won
Australian dollar
Hong Kong dollar

Full
internationalization
0.99
[0.97, 1.00]
0.99
[0.98, 0.99]
0.85
[0.81, 0.89]
0.49
[0.33, 0.65]
0.70

Partial
Internationalization

[0.59, 0.81]
0.89
0.60
0.93
0.91
0.52
0.87
0.81
0.60
0.92
0.85

[0.85, 0.93]
[0.24, 0.97]
[0.92, 0.93]
[0.87, 0.94]
[0.39, 0.66]
[0.77, 0.98]
[0.72, 0.90]
[0.47, 0.72]
[0.91, 0.93]
[0.72, 0.99]

South African rand

0.50

[0.30, 0.71]

Russian ruble
Mexican peso
Brazilian real
Indian rupee

0.43
0.83
0.56
0.34

[-0.15, 1.00]
[0.79, 0.88]
[0.11, 1.01]
[0.22, 0.47]

rupiah

0.66

[0.33, 0.98]

renminbi
Baht
Polish zloty
Philippine peso
Hungarian forint

0.76
0.20
0.45
0.26
0.62

[0.61, 0.91]
[-0.02, 0.42]
[0.25, 0.66]
[0.07, 0.46]
[0.33, 0.90]

Notes:
1. The estimates of the probability of internationalization for each currency under study were calculated using
Models II and Model III, the details of which are presented in Table 6.
2. See Appendix Table A.3 for the estimated probabilities derived from each relevant model.
3. Figures in brackets lie within the 95 percent confidence interval.
4. Order of presentation: currencies are first divided into G5 and other currencies, and then grouped according to the IMF’s classification criteria based on per capita income. Following that, currencies are listed
alphabetically in the order of the Korean alphabet.
5. Developed and developing economies reflect their respective per capita income levels as per the IMF’s classification criteria.
6. Figures in square brackets lie within the 95 confidence interval.
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As defined earlier, full currency internationalization means that (i) there
are no restrictions on the use of a currency by third parties, and (ii) the
currency in question fulfills all three functions of an international currency
(a unit of account, a means of payment, and a store of value). Thus, the
results presented in Table 7 represent the likelihood of a particular currency
being used as a reserve currency in the same manner as the G5 currencies.
Conversely, partial currency internationalization means that a currency
satisfies two of the aforementioned requirements, but that it has a relatively
low probability of being used as a reserve currency, or alternatively, that it is
used for cross-border transactions regionally rather than globally. With the
exception of the G5 countries, for purposes of comparison we divide the
economies under study into developed and developing economies as per the
IMF’s classification criterion based on per capita income.
In short, the results show that the probability of partial currency
internationalization is high for most developed countries, but low for
developing countries. Specifically, the probability of partial internationalization
of the won is 60%, which is lower than for the Hungarian forint (63%), the
PRC renminbi (76%), and the Mexican peso (83%), the latter three being
currencies of developing countries.
Table 8 compares the estimated values of the determinants of currency
internationalization of developing countries with those of the Republic of
Korea. Of these, the PRC shows the highest probability of partial currency
internationalization, given its 10.27% share in global GDP. The latter is true
despite the PRC’s relatively low level of financial openness (16.15), and
minimal share of local-currency-denominated international bonds in total
bonds outstanding (0.25%). This result confirms that the size of the economy
is a key determinant of the probability of currency internationalization.20
Except for values relating to inflation and financial openness, the Republic of
Korea has lower values for all variables than do the other developing countries
listed, including the PRC. Thus, compared with the won, the probability of
partial internationalization of the Mexican peso and rupiah is high. This result
may seem odd in light of the fact that the size of both of these economies
is commensurate with that of the Republic of Korea, and that the share of
these economies in world trade and their stock-market-capitalization-to-GDP
ratios are both relatively low. However, both the degree of financial openness
and the share of local-currency-denominated international bonds in total
bonds outstanding are higher for these two countries than for the Republic
of Korea. Similarly, although not comparable to the Republic of Korea in
terms of size of the domestic economy, both Hungary’s degree of financial
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Table 8 Probability of Partial Internationalization of Various
Developing-Economy Currencies as Compared to the
Republic of Korea Won (percent or score)
Currency
Variable
Probability of partial
internationalization
§

won
60
(0.08)

Mexican
peso

rupiah

renminbi

Hungarian
forint

83
(0.03)

66
(0.21)

76
(0.10)

62
(0.18)

Macroeconomic conditions

Share in world GDP

1.93
(0.04)

2.28
(0.14)

1.27
(0.08)

10.27
(2.63)

0.29
(0.02)

Share in world trade

2.64
(0.25)

2.34
(0.35)

0.76
(0.16)

6.64
(2.28)

0.63
(0.07)

67.59
(12.08)

53.45
(5.04)

44.84
(5.09)

47.79
(9.35)

126.38
(14.40)

3.33
(0.27)

4.44
(0.59)

7.83
(3.21)

3.61
(2.85)

6.08
(1.24)

Trade dependency
Inflation
§

Capital market conditions

Stock market
capitalization/GDP

79.37
(32.82)

30.68
(12.47)

35.68
(17.52)

82.97
(66.93)

25.81
(7.21)

Local-currencydenominated
international
bonds/total bonds
outstanding

0.10
(0.05)

2.43
(2.61)

1.90
(2.79)

0.25
(0.31)

4.67
(3.19)

69.30
(0.00)

69.30
(0.00)

16.15
(0.00)

92.33
(11.62)

§

Institutional conditions

Financial openness

45.18
(9.21)

Notes: The figures presented are average values, with standard errors appearing in parentheses.
Sources: BIS, Chinn and Ito (2008), IMF, and WB.

openness and share of local-currency-denominated international bonds in
total bonds outstanding exceed the values of the corresponding variables for
the Republic of Korea.

Implications of Simulation Results for Internationalization
of the Won
Both in terms of macroeconomic conditions relating to currency
internationalization and size of the economy, most Asian economies lie far
below the G5 average (Figure 1). However, the share of some Asian economies
in global GDP is relatively large. For example, that of the PRC, India, and the
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Figure 1 Macroeconomic Conditions Underlying Fully
Internationalized Currencies and Asian Currencies
(percent or score)
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1. Currencies appear in alphabetical order.
2. “G5” denotes the average value for the European Union, Japan, Switzerland, the United Kingdom, and
the United States. “PIC” denotes the average value for economies with partially internationalized currencies.
3. AUS = Australia; PRC = People’s Republic of China; HKG = Hong Kong, China; INO = Indonesia;
IND = India; KOR = Republic of Korea; NZL = New Zealand; PHL = Philippines; SIN = Singapore; and
THA = Thailand.
Source: International Monetary Fund.

Republic of Korea are 10.27%, 4.50%, and 1.93%, respectively. Similarly, the
shares in global trade of the PRC; Hong Kong, China; the Republic of Korea;
and Singapore are relatively high at 6.64%, 2.82%, 2.64%, and 2.02%,
respectively.
Regarding trade dependency, the average dependency ratio of economies
with partially internationalized currencies is 86.83%. However, the degree of
trade dependency is relatively low in Asian economies except for Hong Kong,
China (301.55%); Singapore; (288.62%) and Thailand (111.59%). Finally, as
for domestic inflation rates, Asian economies that have recorded relatively
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high annual inflation rates include Indonesia (7.83%), India (6.2%), and the
Philippines (5.02%). The inflation rates of other Asian economies are lower
than the average of economies with partially internationalized currencies
(PICs) of 3.69%.
While the share in global GDP and global trade for the Republic of Korea
exceed their corresponding PIC average values, in terms of trade dependency
and inflation, the Republic of Korea scores below the PIC average in both
cases. Accordingly, in our view, the Republic of Korea exhibits macroeconomic
conditions consistent with partial currency internationalization.
Our analysis also compares the capital-market and institutional characteristics
of economies issuing Asian currencies and fully internationalized currencies
(Figure 2). For Asian economies with currencies that are already fully
internationalized, the ratio of stock market capitalization to GDP is significant
by global standards. For example, for Hong Kong, China and Singapore,
the relevant ratios are 618.50% and 186.10%, respectively—both of which
exceed the G5 average of 133.05%. Conversely, the corresponding figures
for most Asian economies fall short of 100%. For the Republic of Korea, the
corresponding figure is 79.37%.
With respect to the share of local-currency-denominated international bonds
in total bonds outstanding, the relevant figures for Australia; Hong Kong,
China; New Zealand; and Singapore are 20.33%, 49.55%, 46.80%, and
17.33%, respectively. The remaining economies under study show almost
no cross-border issuance of local-currency-denominated bonds, which is a
direct result of either strict restrictions regarding the use of foreign exchange,
or policies of outright non-internationalization. In the case of the Republic
of Korea, won-denominated international bond issues comprise 0.10% of
total bonds outstanding, this value being the lowest of all economies within
the relevant the comparison group. An interesting finding regarding this
latter variable is that it is positively correlated with financial openness. That
is, overall, economies for which the share of local-currency-denominated
international bonds in total bonds outstanding is relatively high, also show
relatively high degrees of financial openness. In the case of the Republic
of Korea, the financial openness index is 45.18, the sixth highest among
the Asian economies included in our study, but significantly lower than the
corresponding value for Indonesia, which is 69.30.21
The reason for the relatively low probability of internationalization of the
won lies in the results of the analysis directly above. That is, while the
Republic of Korea satisfies the macroeconomic conditions for partial currency
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Figure 2 Capital Market and Institutional Conditions Underlying
Fully Internationalized Currencies and Asian Currencies
(percent or score)
Local-Currency-Denominated
International Bonds/Total Bonds Outstanding
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AUS = Australia; PRC = People’s Republic of China; HKG = Hong Kong, China; INO = Indonesia; IND = India;
KOR = Republic of Korea; NZL = New Zealand; PHL = Philippines; SIN = Singapore; and THA = Thailand.
Notes:
1. Currencies appear in alphabetical order.
2. “G5” denotes the average value for the European Union, Japan, Switzerland, the United Kingdom, and the
United States. “PIC” denotes the average value for economies with partially internationalized currencies.
Source: BIS, Chinn and Ito (2008), IMF, and WB.

internationalization, it is relatively weak in satisfying the requisite capital
market and institutional conditions. As a result, we now consider how the
probability of partial internationalization of the won would change in light
of changes in the ratio of stock market capitalization to GDP, the ratio of
won-denominated international bonds to total bonds outstanding, and the
degree financial openness, all other macroeconomic conditions being held
constant.
Table 9 below reports the estimated change in the probability that the won
would be partially internationalized, given that the Republic of Korea develops
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0.64

0.92

0.71
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Hong Kong,
China

Singapore

0.11

0.32

0.04

-0.04

186.10

618.50
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34.98

79.37
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0.25

0.32
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49.55
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0.93

0.84
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0.60

0.33

0.33

0.24

0.33

100

100

69.3

100

45.18

Financial openness
Change in
Probability probability
Level

Notes:
1. The table illustrates how the probability of partial internationalization of the won would change, given increases in the Republic of Korea’s ratio of stock market capitalization to GDP, its share of local currency-denominated international bond issues in total bonds outstanding, and degree of financial openness in a manner that would
make these variables consistent with those of each of the other economies listed in the table. For example, if the ratio of the Republic of Korea’s stock market capitalization to GDP were to be the same as that of Australia (117.59), the probability of partial internationalization of the won would increase by 4 percentage-points to 0.64.
2. The values that appear in the table above are the average values of those produced from runs of Model II and III, the results of which appear in Table 6.

0.56

0.60

New Zealand

Economy
Republic of
Korea

Stock market capitalization/GDP
Change in
Probability probability
Level

Local-currency-denominated
international bonds/total bonds
outstanding
Change in
Probability
probability
Level

Table 9 Probability of Partial Internationalization of the Won Given Consistency with Other Economies
Regarding the Degree of Capital Market Development and Financial Openness
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its capital market to an extent equal to that of each of the other economies
listed in the table, or alternatively, that it relaxes restrictions on capital account
transactions to the same extent as each of the other economies listed in the
table, all other conditions remaining unchanged.
As shown in Table 9, if the degree of stock market development in the
Republic of Korea were to increase to that of Australia, all other conditions
remaining equal, the probability of partial internationalization of the won
would increase by 4 percentage-points to 0.64. Similarly, the probability of
partial internationalization of the won would rise by 22 percentage-points to
0.82 if the ratio of local-currency-denominated international bonds to total
bonds outstanding in the Republic of Korea were to become consistent with
that of Singapore.
If financial openness in the Republic of Korea were to reach the same level
as that of Australia (69.30), given that all other conditions remain the same,
the probability of partial internationalization of the won is increased by
24 percentage-points to 0.84. If it were to be as high as that of Hong Kong,
China or Singapore, the probability would rise by 33 percentage-points to 0.93.
One implication of these results is that despite its small, open economy, if the
Republic of Korea were to focus policy efforts on developing its international
market for won-denominated bonds, and increase its overall degree of
financial openness by lowering regulatory barriers such as capital account
controls, the Republic of Korea could increase international use of the won
and thereby raise the probability of its internationalization.22

Japan’s Experience with Internationalization of the
Yen and Bond Market Development
Types of Bonds, Restrictions on their Issuance and Sale, and
Impacts on Bond Market Development
As can be seen from Japan’s experience (in the fifth section), internationalizing
domestic currency benefits both the home-economy and the region.
Domestically, the benefits of internationalizing the home-economy currency
include mitigation of currency mismatches and reducing reliance on the US
dollar as a reserve currency. It also increases capital inflows into the region by
facilitating development of a bond market denominated in Asian currencies,
thereby increasing the range of financial instruments available to foreign
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investors with an interest in Asia. Capital inflows in turn enable more rapid
build-up of productive capacity and per capita income, thus increasing
aggregate demand in both the home-economy and its trading partners, and
thence, international trade within the region and beyond.
Japan’s experience with development of its bond market provides a summary
of the types of bonds that could potentially be issued in Asia’s emerging
economies. Essentially, there are three types of bonds: domestic bonds, foreign
bonds, and eurobonds. Domestic bonds are issued by domestic borrowers,
denominated in domestic currency, and target domestic investors. While
issued by foreign borrowers, foreign bonds are denominated in domestic
currency, and target investors in the domestic capital market. Since they are
denominated in domestic currency, issuance and trading of both domestic
bonds and foreign bonds are supervised by domestic financial authorities.
While denominated in the home-economy’s currency, eurobonds are sold to
investors in capital markets other than those supervised by home-economy
financial authorities. As a result, eurobonds are typically underwritten by
multinational syndicates of banks.
Despite the differences in the types of bonds referred to above, their issuance
and sale are subject to home-economy restrictions on (1) use of domestic
currency and (2) foreign exchange transactions. This is a major reason why
development of the home-economy capital market is a critical factor in
internationalizing the home-economy’s currency, as reflected in our empirical
findings presented above.
Table 10 summarizes the various permutations of bond types that can be issued
when the home-economy bond market is free of restrictions on foreign-exchange
transactions and international movement of financial capital. Tables 11 and 12
then employ this same analytical framework in summarizing the current status of
the bond markets in Japan and the Republic of Korea, respectively.
Internationalization of the yen and issuance of yen-denominated bonds
included a number of policy adjustments, all of which took place in an
incremental fashion. These adjustments included: (i) relaxation of restrictions
on yen-denominated bonds issued by non-residents, (ii) removal of the
ban on cross-border issuance of yen-denominated bonds by residents and
non-residents alike, and (iii) relaxation of restrictions on the reflux (i.e., resale)
of yen-denominated bonds issued abroad, but then re-sold in the Japanese
domestic market.
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Non-resident

Resident

Issuer

Currency other than homeeconomy currency

Bond denominated in
non-domestic currency,
issued in home-economy,
and targeting foreign
investors

Bond denominated in
domestic currency, issued
in home-economy, and
targeting foreign investors

Bond denominated in
non-domestic currency,
issued in home-economy,
and targeting domestic
investors

Currency other than homeeconomy currency

Currency of home-economy

Bond denominated in
domestic currency, issued
in home-economy, and
targeting domestic investors

Home-Economy
Bond Market

Currency of home-economy

Bond Denominated in

Bond denominated
in non-home-economy
currency issued in
international market

Bond denominated in
home-economy currency
issued in international bond
market

Bond denominated
in non-home-economy
currency issued in
international market

Bond denominated in
home-economy currency
issued in international bond
market

International Bond
Market

Bond denominated
in non-home-economy
currency issued in, for
example, the US

Bond denominated in
home-economy currency
issued in, for example,
Switzerland

Bond denominated
in non-home-economy
currency issued in, for
example, the US

Bond denominated in
home-economy currency
issued in, for example,
Switzerland

Other Country’s
Domestic Market

Bond Markets Outside Home- Economy

Place of Issue

Table 10 Types of Bonds that Can Be Issued in the Home-Economy in the Absence of Restrictions on
Foreign-Exchange Transactions and International Movement of Financial Capital
(disaggregated by issuer, currency of denomination, place of issue, and target market)
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Table 11 Types of Bonds that Can Be Issued in Japan
(disaggregated by issuer, currency of denomination, place of issue, and
target market)
Issuer

Resident
of Japan

Resident
of country
other than
Japan

Bond
Denominated
in

Place of Issue
Japan’s
Domestic Bond
Market

Bond Markets Outside of Japan
International
Bond Market

Bond Market of
Single Country
other than Japan

Yen

Yen-denominated
bond issued
in Japan, and
targeting Japanese
domestic investors

Yen-denominated
bond issued in
international
bond market
(e.g., Euro-Yen
Bond*#)

e.g., Yendenominated
bond issued in
Switzerland bond
market
(Alpine Bond*#)

Non-yen
Currency
(e.g.: US Dollar)

Non-yendenominated
bond issued
in Japan, but
targeting Japanese
domestic investors

Non-Yendenominated
bond issued in
international
market
(e.g,. Euro-Dollar
Bond#)

E.g., US dollardenominated bond
issued in US bond
market
(Yankee Bond*#)

Yen

Yen-denominated
bond issued
in Japan, but
targeting foreign
investors
(Samurai Bond*)

Yen-denominated
bond issued in
international
bond market
(e.g., Euro-Yen
Bond*#)

E.g.,
Yen-denominated
bond issued in
Switzerland bond
market
(Alpine Bond*#)

Non-yen
Currency
(e.g.: US Dollar)

Non-yendenominated
bond issued
in Japan, and
targeting foreign
investors
(Shogun Bond*)

Non-Yendenominated
bond issued in
international
market
(e.g,. Euro-Dollar
Bond#)

E.g., US dollardenominated bond
issued in US bond
market
(Yankee Bond*#)

* = These items are subject to foreign exchange controls and currency policy.
# = These items are subject to investor protection policy (restrictions on the re-sale of bonds issued overseas,
but then re-sold in the domestic Japanese bond market).

Republic of Korea Capital Markets: Current Status and Future
Opportunities
Before discussing Japan’s experience with currency internationalization and
its yen-denominated bond market, we briefly highlight features of the current
status of Republic of Korea capital markets relevant to the overall discussion
in this chapter.
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International Bond
Market

Won-denominated bond issued
in the Republic of Korea, but
targeting foreign investors
(Arirang Bond*)
Non-won-denominated bond
issued in the Republic of Korea,
but targeting foreign investors
(kimchi bond)

Non-won currency
(e.g., US Dollar)

Non-won-denominated
bond issued in international
market
(e.g., Euro-Dollar Bond#)

Won-denominated bond
issued in international bond
market*#

Bond Market of Single
Country other than
Republic of Korea
Won-denominated bond
issued in domestic bond
market of country other than
the Republic of Korea, but
targeting the Republic of
Korea investors *#@
US dollar-denominated
bond issued in US bond
market, but targeting
Republic of Korea investors
(Yankee Bond*#)
E.g., won-denominated
bond issued in domestic
bond market of country
other than the Republic of
Korea, but targeting foreign
investors *#@
E.g., US dollar-denominated
bond issued in US bond
market, but targeting
foreign investors
(Yankee Bond*#)

Bond Markets Outside of Republic of Korea

Place of Issue

Won-denominated bond
issued in international bond
market
(i.e., Euro-Won Bond
[Only three issues since
1999*#])
Non-won-denominated
Non-won-denominated
bond issued in international
bond issued in the Republic of
Korea, but targeting the Republic market
of Korea investors
(e.g., Euro-Dollar Bond#)

Won-denominated bond issued
in the Republic of Korea, and
targeting Republic of Korea
investors

Republic of Korea
Bond Market

won

Non-won currency
(e.g., US Dollar)

won

Currency in which Bond
is Denominated

* = These items are subject to foreign exchange control and currency policy.
# = These items are subject to investor protection policy (i.e., restrictions on the sale of bonds issued abroad, but re-sold in the Republic of Korea domestic bond market).
@ = There may be an opportunity to consider such bond issues within the ASEAN+3 Multi-currency Bond Issuance Framework.

Resident of
Country other
than Republic of
Korea

Resident of
Republic of Korea

Issuer

Table 12 Types of Bonds that Can Be Issued in the Republic of Korea
(disaggregated by issuer, currency of denomination, place of issue, and target market)
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First, the government has eased restrictions on issuance of won-denominated
bonds by non-residents. This policy change allowed issuance of Arirang bonds
(i.e., won-denominated bonds issued in the Republic of Korea domestic
market by non-residents).
Second, apart from the exception relating to public offerings discussed
below, the government still prohibits issuance of won-denominated bonds
in markets outside the Republic of Korea by either residents or non-residents.
(However, the ASEAN+3 Multi-currency Bond Issuance Framework may
provide an opportunity for relaxing this restriction.)
Third, regarding the exception referred to above, the government still
restricts the domestic resale of bonds comprising public offerings that are
allowed to be issued by residents or non-residents in markets outside the
Republic of Korea. In particular, the applicable regulations (reprinted directly
below) stipulate that these types of bonds (i) must be denominated in a
currency other than won, (ii) must be listed on a major exchange supervised
by the financial authorities of a jurisdiction other than the Republic of Korea,
(iii) cannot be resold to the Republic of Korea residents within one year of
issuance, and that all relevant documents must stipulate this restriction, and
that they (iv) must be held by an investor pool of which the Republic of Korea
residents comprise no more than 20%.

Article 2-2-2 of the Regulation on Issuance, Public Disclosure,
etc. of Securities (Criteria for Resale Deemed Public Offering
in Issuing Overseas Securities)
1. “Exception 1” requiring:
(a)

Description in the conditions of the securities (or on the securities
certificates) and other transaction documents that the securities
will not be transferred to Korean residents within one
year; and

(b)

Agreement or confirmation for the above transfer restriction (also
with the indemnification clause in case of a violation of such
transfer restriction) by each of the initial investors of the securities
to be submitted to the issuer or underwriters.

2. “Exception 3” applicable only to straight bonds requiring:
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(a)

Foreign currency denomination, and payment in a currency other
than won;

(b)

Allocation of the securities of 80% or more to investors other
than Korean residents;

(c)

Listing of the securities on a certain major foreign exchange, or a
registration (or any other procedures for a public offering) under
the relevant foreign jurisdiction; and

(d)

Description in the conditions of bonds and other transaction
documents that the bonds will not be transferred to Korean
residents (except for professional investors) within one year.

Japan’s Experience in Internationalizing the Yen and
Developing the Yen-Denominated Bond Market
Japan’s 30-year experience in internationalizing the yen and developing its
domestic bond market is largely characterized by (a) incremental relaxation
of restrictions on domestic yen-denominated bond issues by non-residents,
(b) lifting of the ban on issuing yen-denominated bonds abroad by residents
and non-residents alike, and (c) relaxation of restrictions on the resale in the
domestic market of yen-denominated bonds issued abroad. In this regard,
Japan’s experience can be divided into five stages that unfolded over the
period 1970–1999.
First Stage
During the period 1970–1979, Japan began opening its domestic
yen-denominated bond market to non-resident issuers. In 1970, the Asian
Development Bank (ADB) issued the first yen-denominated bonds sold in the
domestic market via private placement. Then in 1971, the World Bank issued
the first yen-denominated bond for sale to the general public. Both of these
latter issues were exempt from disclosure requirements.
In 1972, the Australian government issued the first Samurai bonds
(i.e., yen-denominated bonds issued in Japan, but targeting foreign investors).
In 1977, the European Investment Bank issued the first euro-yen bond (i.e.,
a yen-denominated bond issued in the international bond market, and
targeting foreign investors). This issue effectively announced the opening of
the euro-yen bond market to non-residents. In 1979, Sears Roebuck issued
the first corporate Samurai bond. Meanwhile, the Japanese government
began taking gradual steps toward full internationalization of the yen.
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Second Stage
The five-period 1980–1985 comprised the second stage. In 1980, Japan
revised its Foreign Exchange and Foreign Trade Control Law, thus signaling
deregulation of overseas transactions involving the yen. Then in 1982, as part
of its efforts in opening-up the foreign bond market, the government eased
restrictions on foreign bond issues by residents.
In 1984, the government relaxed standards relating to the issue of both
unsecured domestic bonds and euro-yen bonds by residents. Further,
domestic financial institutions were permitted to begin handling commercial
paper and certificates of deposits issued outside Japan. Published in May
of the same year, the Japan US-Dollar-Yen Committee Report brought
significant changes to the domestic yen- and foreign-currency-denominated
bond markets. Publication of the report allowed greater flexibility in the
terms under which Samurai bonds were issued, relaxed standards for
euro-yen bond issues by non-residents, and permitted securities companies
based outside Japan to be the lead underwriter in euro-yen bond issues.
Dow Chemical and Sears Roebuck became the first non-resident corporate
issuers of euro-yen bonds.
In March 1985, the Ministry of Finance Committee on Foreign Exchange and
Other Transactions published a report entitled, “About the Internationalization
of the Yen“. Following this, in September 1985, the finance ministers and
central bank governors of five industrialized countries (France, Germany,
Japan, the United Kingdom, and the United States) signed the Plaza Accord
that effectively signaled migration to a floating exchange rate system.
During the same year, Japan eased standards relating to issuance of domestic
unsecured straight bonds, and eliminated the former ban on issuance of new
products such as yen-denominated foreign bonds issued in the domestic
market, bonds with warrants attached, and dual-currency bonds. In case of
the euro-yen bond market, Japan allowed local residents to issue euro-yen
bonds, and abolished withholding taxes on non-residents who earned
interest on euro-yen bonds issued by Japanese companies abroad. Further,
it relaxed standards relating to euro-yen bond issues by non-residents. As a
result of the above changes, Mitsubishi Corporation became the first Japanresident issuer of unsecured and unguaranteed euro-yen bonds.
In 1985, unsecured euro-yen bonds were permitted to be issued by Japanese
companies abroad. However, at that time, only secured bonds could be
traded in the domestic market. As a result, most companies based in Japan
were unable to issue unsecured bonds. The inconsistency inherent in such a
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policy mix ultimately intensified pressure on policymakers to deregulate the
domestic bond market.
The most critical developments during the second stage were (i) deregulation
of foreign-exchange transactions and foreign trade, (ii) opening of the
euro-yen bond market to Japanese residents and non-residents alike, and
(iii) publication of the May 1984 Japan-US Yen-Dollar Committee Report,
the latter increasing (largely US-based) international political pressure
to accelerate opening-up of Japanese capital markets, including the
yen-denominated bond market.
Third Stage
The third stage comprised the period 1986–1989. In 1986, Japan relaxed
rules relating to yen-denominated bond issues by non-residents that
were marketed via private placement, issues by the International Bank for
Reconstruction and Development (IBRD) in particular. During the same year,
US-dollar-denominated foreign bonds (Shogun bonds) issued by IBRD were
listed on the Tokyo Stock Exchange. The standards for issuing Samurai bonds
were eased further, and financial restrictions relating to Samurai and Shogun
bond issues were relaxed.
There were also developments in the foreign bond market in 1986. The
ban on resale of bonds with warrants attached issued abroad back into the
Japanese domestic market was lifted. Similarly, the standards relating to
euro-yen bond issues by non-residents were further relaxed, allowing these
standards to be based on credit ratings. The prohibition on euro-yen bond
issues by foreign banks was eliminated, and the no-reflux period for euro-yen
bonds issued by non-residents was shortened from 180 days to 90 days
(except for dual-currency bonds).
In 1987, the Securities and Exchange Council of the Ministry of Finance
proposed relaxation of the “collateralized bonds principle” as it regarded the
latter as “competition-restricting”. The Council also recommended “use of
credit ratings.” Further, the government eased standards relating to issuance
of unsecured convertible bonds and unsecured bonds, and eliminated the
ban on domestic commercial paper. Meanwhile, the prohibition on issue of
euro-yen commercial paper by non-residents was lifted.
In 1988, Japan removed restrictions on Samurai commercial paper issues, and
introduced credit ratings into the standards relating to the issue of both secured
bonds and commercial paper. Also, it relaxed the rating criteria relating to the
standards governing the issue of unsecured bonds. Moreover, it deregulated
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issuance of foreign bonds, which broadened the range of companies eligible to
issue such bonds, and eliminated the “upper limit of maturity and issuing amount”
of publicly offered bonds issued by non-residents. In addition, the government
extended the period of maximum euro-yen issuance from one year to two, and
eliminated credit-rating requirements relating to the issue of euro-yen bonds by
non-residents. Finally, the government eliminated the tenor limit (formerly less
than four years) relating to euro-yen bonds issued by non-residents.
To summarize, the important developments that occurred during the third
stage were: (i) relaxation of the restriction on resale of euro-yen bonds
back into the domestic market, (ii) easing of standards relating to issuance
of yen-denominated bonds, (iii) allowing Japanese banks to engage in
securities-related business, and (iv) accelerating the rate at which Japanese
capital markets including the yen-denominated bond market were opened.
Fourth Stage
The fourth stage comprised the years 1990–1995. In 1990, new rules
governing domestic issuance of commercial paper were implemented. These
relaxed issuer-eligibility criteria, including the credit rating required of issuers
of commercial paper. In the same year, the government approved crossborder issuance of subordinated guaranteed bonds, and use of subordinated
loans abroad by Japanese commercial banks.
In 1991, the government relaxed the standards relating to issuance of
Samurai bonds. As a result, issuers with a BBB rating or better were eligible
for guarantees of payment of principal and interest on bonds issued by the
government, the central bank, or an authorized foreign exchange bank. That
same year, the Development Bank of Japan issued the first euro-yen bonds as
a government-affiliated financial institution.
In 1992, the first global yen bonds were issued by IBRD and sold in Japan,
the Eurobond market, and the United States. This issue was exempt from
reflux limits. As for Samurai bonds, the minimum rating requirements for
public-debt bonds and international organizations were lowered, and issuance
standards relating to private-sector debt were loosened. For foreign bonds
issued by residents, the rating criteria no longer contained a net-assets limit
pertaining to non-guaranteed bank bonds, warrants, and euro-yen bonds.
In 1993, ADB issued the first 20-year Samurai bonds. Regulatory changes
during this year included relaxation of standards pertaining to the issue of
domestic straight bonds, convertible bonds, and bonds with warrants, and
easing of financial covenants. Moreover, the standards pertaining to issues of
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euro-yen bonds by non-residents were abolished. Further, not only securities
companies, but also overseas subsidiaries of Japanese banks were allowed to
be lead arrangers of foreign bond issues.
In 1994, Japan lowered the minimum rating requirement from A to BBB, not
only for non-resident issuers of Samurai bonds, but also for resident issuers
of foreign bonds. Further, it relaxed issue standards for five-year-maturity
domestic corporate straight bonds that previously had only been allowed to
be issued by long-term credit banks. That year, reflux limitations on euro-yen
bonds issued by sovereign non-residents were lifted.
In 1995, the government streamlined authorization and notification
procedures for Samurai bonds and Shogun bonds, as well as for euro-yen
bonds issued by non-residents. Further, all reflux restrictions on euro-yen
bonds were removed.
In sum, during the fourth stage, Japan continued relaxation of issue standards
for yen-denominated bonds, and began eliminating reflux limitations on
euro-yen bonds. It also continued to move toward complete deregulation of
domestic capital markets in the short run.
Fifth stage
The fifth stage comprised the period 1996–1999. In 1996, the Samurai
bond issuance criteria were completely eliminated. Euro-yen commercial
paper issuance rules were also abolished, though relevant reflux limitations
remained intact. In November of 1996, the financial “Big Bang” was initiated
by the Hashimoto cabinet. Examples of reforms pursued under this initiative
were those that attempted to eliminate barriers between banks, securities
firms, and insurance companies, and to deregulate brokerage commissions.
Ultimately, Big Bang continued implementing significant changes across the
entire financial sector through the year 2000, despite occurrence of the Asian
currency crisis in 1997.
In 1998, the Foreign Exchange Law was revised to eliminate foreign exchange
controls. This effectively eliminated all restrictions on cross-border capital
transactions, as well as those pertaining to foreign exchange and currency
exchange operations. Under the new law, a post-reporting system replaced
the former advance-permit system. The securities transaction tax and the
exchange tax were also abolished. Reflux restrictions on euro-yen bonds
issued by residents were eliminated, effectively removing all restrictions on
bond sales to domestic investors 40 days after issuance. In 1999, issuance of
commercial paper was fully deregulated, and non-residents became exempt
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from withholding taxes levied on interest paid on government bonds. (As
of February 2013, non-residents were made exempt from withholding taxes
levied on interest paid on government bonds, local-government bonds, and
corporate bonds.)
The major developments during the fifth stage can be summarized as follows:
(i) the Big Bang initiative progressively deregulated the entire financial sector;
(ii) comprehensive tax reform relating to capital markets was undertaken; (iii)
reflux restrictions on euro-yen bonds issued by residents were eliminated;
and (iv) domestic capital markets were nearly completely deregulated, thus
making the degree of market regulation in Japan comparable to that of the
European Union or the United States.

Summary and Policy Implications
Our study disaggregates internationalization of the home-economy currency
into two types: full and partial internationalization, these classifications
being based on the home-economy currency’s function, its extent of use,
and the degree to which it is used outside the home-economy. We examined
the prerequisites for currency internationalization, and calculated the
probability of internationalization of particular currencies. Further, the study
quantitatively measured the determinants of currency internationalization
using an ordered logit model instead of using comparative analysis, which
is the approach taken by previous studies. The study’s empirical results have
important implications for currency internationalization and bond market
development in Asia. Our major findings are summarized immediately below.
First, the size of the home-economy, measured in terms of GDP or volume of
trade, is the most critical factor in achieving full internationalization of the
home-economy currency. However, our findings confirm that even for small,
open economies, the probability of achieving currency internationalization
increases with the size and degree of financial openness of the homeeconomy capital market .
Second, as per our empirical estimates, the probability of achieving partial
internationalization is approximately 60% for the won, 62% for the
Hungarian forint, 68% for the rupiah, 76% for the PRC renminbi, and 83%
for the Mexican peso. These estimated probabilities reflect the fact that other
than the PRC, these economies exhibit relatively high degrees of financial
openness, though their economies are similar in size to, or even smaller than
that of the Republic of Korea.
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Third, under the assumption that macroeconomic conditions remain
unchanged, changes in the probability of internationalization of the won
reflect changes in capital market and institutional conditions. Specifically,
our results suggest that the probability of partial internationalization of
the won would rise by 4 percentage-points to 0.64 if the degree of stock
market development in the Republic of Korea were to become equal to
that of Australia. Similarly, this would rise by 22 percentage-points to 0.82
if the Republic of Korea were to increase the share of won-denominated
international bond issues in total bonds outstanding to a level similar to
that of Singapore. Finally, if the Republic of Korea’s degree of financial
openness were to increase to that of Australia, the probability of partial
internationalization of the won would rise by 24 percentage-points to 0.84.
As for the Republic of Korea’s neighboring countries, Japan has already
achieved full internationalization of its currency, and the PRC seems
determined to further internationalize the renminbi. However, compared to
the Republic of Korea’s current status in the global economy, international
use of the won remains limited.
The reason for this seeming inconsistency is that concerns relating to
internationalization of the won remain, these for the most part relating to
possible instability of global financial markets in the wake of the US-triggered
financial crisis and the European sovereign debt crisis. Nonetheless, in
light of the country’s elevated economic stature, recent changes in the
international monetary regime, and in particular, moves toward currency
internationalization by other Asian economies, the Republic of Korea should
reconsider possible internationalization of the won.
Our results indicate that while the won has already met the requisite
macroeconomic conditions for partial internationalization, it is still far from
satisfying the requisite capital market and financial openness conditions. As a
result, political will and support are critical to greater international use of the
won, globalization of the Republic of Korea bond market, and deregulation
of foreign exchange trading. In sum, our results suggest that the Republic of
Korea should continue to promote internationalization of the won in both
the medium and long term.
Japan’s 30-year experience in developing its capital market and
internationalizing the yen confirms that the scale of issuance and sale of
local-currency-denominated international bonds is significantly impacted
by home-economy policies relating to (1) internationalization of domestic
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currency, and (2) relaxation of restrictions on foreign exchange transactions.
It is noteworthy that Japan’s policymakers (i) viewed development of the
country’s capital markets from a long-term perspective, (ii) maintained
an incremental approach to achieving capital market development, and
(iii) responded to external pressure in achieving the goals of domestic policy
relating to capital market development.
Achieving the goals of the ASEAN+3 Multi-currency Bond Issuance
Framework as these relate to efficient use of Asian savings and mitigating
currency mismatches require both development of an international bond
market in the region, and (at least partial) internationalization of currencies
in the region. Finally, our empirical results demonstrate that bond market
development is a critical factor in internationalizing the currencies of Asian
economies, and that conversely, currency internationalization facilitates
development of both the domestic bond market and the international bond
market.
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Appendix
Table A1 Percentage Shares of Major Currencies in World Official
Foreign Exchange Reserves
Year

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
Average

US Dollar

Pound
Sterling

Yen

Swiss
Franc

Euro

Total

66.0

3.6

3.9

0.2

24.2

97.9

71.1
71.5
67.1
65.9
65.9
66.9
65.5
64.1
64.1
62.1
61.8

2.8
2.7
2.8
2.8
3.4
3.6
4.4
4.7
4.0
4.3
4.0

6.1
5.0
4.4
3.9
3.8
3.6
3.1
2.9
3.1
2.9
3.8

0.3
0.3
0.4
0.2
0.2
0.1
0.2
0.2
0.1
0.1
0.1

18.3
19.2
23.8
25.2
24.8
24.1
25.1
26.3
26.4
27.6
25.9

98.6
98.7
98.5
98.0
98.1
98.3
98.3
98.2
97.7
97.0
95.6

Source: International Monetary Fund (IMF), Currency Composition of Official Foreign Exchange Reserves, various years.

Table A2

Correlation between Variables Used in the Analysis
1

§

2

3

4

5

6

1. Share of world GDP

1.00

2. Share of world trade

0.82

1.00

3. Trade dependency

-0.28

-0.09

1.00

4. Inflation

-0.06

-0.16

-0.17

1.00

-0.06

-0.01

0.58

-0.17

1.00

0.11

0.29

0.24

-0.31

0.45

1.00

0.06

0.21

0.27

-0.50

0.17

0.54

§

Capital market conditions

5. Stock market cap/GDP
6. LCY-denominated
international bonds/total
bonds
§

7

Macroeconomic conditions

Institutional condition

7. Financial openness

1.00

Note: 1 = the home-economy’s percentage share in world GDP; 2 = the home-economy’s share in world
trade; 3 = the home-economy’s trade dependency ratio; 4 = the home-economy’s inflation rate; 5 = the total
capitalization (value) of the home-economy’s stock market as a percentage of GDP; 6 = the percentage share
of local-currency-denominated international bonds in total bonds outstanding in the home-economy; 7 = the
degree of financial openness of the home-economy.
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Table A3 Estimated Probability of Internationalization of
Currencies Analyzed under the Study
Currency

G5

Currencies of
Developed
Economies

Currencies of
Developing
Economies

US dollar
euro
pound sterling
yen
Swiss franc
Norwegian
krone
New Zealand
dollar
Danish krone
Swedish krona
Singapore dollar
Czech koruna
Canadian dollar
won
Australian dollar
Hong Kong
dollar
South African
rand
Russian ruble
Mexican peso
Brazilian real
rupee
rupiah
renminbi
baht
Polish zloty
Philippine peso
Hungarian forint

Full
internationalization
Model I
Model II
0.99
0.98
0.97
1.00
0.84
0.87
0.51
0.47
0.71
0.70

Partial
internationalization
Model I
Model II

0.89

0.89

0.58

0.63

0.93
0.91
0.53
0.88
0.84
0.54
0.92

0.93
0.91
0.51
0.87
0.78
0.65
0.92

0.86

0.85

0.49

0.52

0.42
0.82
0.58
0.40
0.66
0.78
0.19
0.44
0.25
0.63

0.43
0.85
0.54
0.28
0.66
0.74
0.20
0.47
0.27
0.61

Notes:
1. Models I and II as referred to in Table 6 were used to estimate the probability of internationalization of each
currency under study.
2. Currencies are first divided into G5 and other currencies, and then grouped according to the IMF’s classification criterion based on per capita income. Following that, currencies are listed alphabetically in the
order of the Korean alphabet.
3. The economies listed are classified as developed or developing as per the IMF’s classification criterion.
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Table A4 Degree of Financial Openness of Economies Included in
the Study (on a scale of 100)

G5

Developed
economies

Currency Name

Financial Openness

US dollar

100.00

euro

98.45

pound sterling

100.00

yen

100.00

Swiss franc

100.00

Norwegian krone

100.00

New Zealand dollar

100.00

Danish krone

100.00

Swedish krona

100.00

Singapore dollar

100.00

Czech koruna

95.40

Canadian dollar

100.00

won

45.18

Australian dollar

69.30

Hong Kong dollar

100.00

South African rand

16.15

Russian ruble

33.50

Mexican peso

69.30

Brazilian real

39.07

rupee

16.15

rupiah

69.30

renminbi

16.15

Developing
economies

baht

28.36

Polish zloty

37.70

Philippine peso

37.70

Hungarian forint

92.33

Notes:
1. The degree of financial openness of each economy listed above is the average score for the years 2001,
2004, 2007 and 2010.
2. Currencies are first divided into G5 and other currencies, and then grouped as developed or developing
as per the IMF’s classification criterion based on per capita income. Following that, currencies are listed
alphabetically in the order of the Korean alphabet.
3. The economies listed are classified as developed or developing as per the IMF’s classification criterion.
Source: Chinn and Ito (2008)
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Notes
1

2
3

4

5
6

7

8

9
10
11
12
13
14

15

However, in recent months, the US dollar has maintained its foreign-exchange value, and
in the process has caused current account imbalances between advanced and emerging
countries. This in turn has evolved into a political conflict between advanced and emerging
economies that could potentially result in a currency war between the US and the PRC.
Further, the quantitative easing pursued by the US of late has caused the PRC to begin
depreciating its renminbi.
For an extensive discussion of internationalization of emerging market currencies, see
Maziad et al. (2011).
Martin (1998) argues that the size of the home-economy is a critical determinant of
exchange rate volatility and thence exchange rate policy. His results demonstrate that for
small countries, exchange rate variability increases with the size of the home-economy, but
that the reverse is true in cases in which the home-economy is relatively large.
Chinn and Frankel (2007, 2008) quantitatively analyze seven major currencies over the
period prior to launch of the euro. These include the US dollar, the French franc, the Swiss
franc, the Netherlands guilder, the Deutsche mark, the British pound, and the Japanese
yen. Using the percentage share of each of these currencies in global official foreignexchange reserves as the dependent variable, Chinn and Frankel use regression analysis
to evaluate the impact on it of a number of independent variables. However, their study
addresses only full internationalization.
Appendix Table A.1 reports the currency composition of official foreign-exchange reserves.
Currencies freely traded by non-residents are included in the partial internationalized
category. However, most such currencies are either used regionally rather than globally, or
account for a relatively limited share of global foreign-exchange reserves.
This section draws heavily on the authors’ paper Hyun, S. and S.H. Lee. 2011. A Study on
Cross-Border Use of a Currency and Volatility of Exchange Rates. International Economic
Studies 17(3), 91–111 (in Korean language).
In fact, jurisdictions seeking status as international financial centers promote international
use of their currencies as a means of facilitating development of their domestic financial
sectors.
Aizenman et al. (2008) found that capital market integration weakens the independence
of monetary authorities.
In contrast to the results of Song, W.H. et al. (2007), Hyun, S. and S.H. Lee (2011) found
that more active cross-border use of a currency reduces exchange-rate volatility.
For example, the ongoing internationalization of the renminbi is supported by the PRC’s
having become one of the world’s largest economies as a result of rapid economic growth.
It is important to note that Kenen (2012) specifies that this prerequisite refers solely to
financial regulations, which differ significantly from prudential regulations.
A probit model is used instead of a logit model when it is assumed that the error term
follows a normal distribution.
IMF’s AREAER contains information on the following four categories of controls: use of
multiple exchange rates (k1), regulatory controls on current account transactions (k2),
restrictions on capital account transactions (k3) and requirements relating to the surrender
of export proceeds (k4). The original data relating to the Chinn-Ito index are available
at http://web.pdx.edu/~ito/Chinn-Ito_website.htm. See Appendix Table A.4 for the values
of the Chinn-Ito index pertaining to each of our 26 study economies that we used to
quantitatively express the degree of financial openness in each.
The 26 currencies analyzed include those of Australia; Brazil; Canada; the People’s Republic
of China; the Czech Republic; Denmark; the European Union; Hong Kong, China; Hungary;
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India; Indonesia; Japan; the Republic of Korea; Mexico; New Zealand; Norway; the
Philippines; Poland; the Russian Federation; South Africa; Singapore; Sweden; Switzerland;
Thailand; the United Kingdom; and the United States.
Appendix Table A.2 presents data regarding correlation between the variables used in the
analysis.
In principle, free trade in the won and its use in trade settlement are allowed for current
transactions. However, such transactions are subject to restrictions on cross-border
payment, restrictions on the use of won-denominated accounts (also called “free-won
accounts”), and restrictions on inbound and outbound remittances by non-residents. Lack
of demand for the won internationally and current investment conditions also restrict use
of the won for trade settlement purposes. Further, as noted above, capital transactions
of significant size must be reported to the government or to the Bank of Korea. Likewise,
settling won-denominated current transactions between residents and non-residents is only
permitted through use of free-won accounts held by non-residents. Moreover, borrowing
or securities-related lending above 30 billion won by non-residents, won-denominated
capital transactions between non-residents, and issuance of won-denominated securities
by non-residents must be reported to the authorities. Finally, free-won accounts may not
be used to settle won-denominated current transactions between non-residents.
On 21 October 2011, Jaewan Park, Minister of Strategy and Finance, told the National
Assembly that “currency internationalization is under consideration. We have already
embarked on some internationalization efforts.” At the 5th Korea Capital Market InstituteChinese Academy of Social Science international conference on 10 May 2012, Hyuk-Se
Kwon, Governor of the Financial Supervisory Service stressed, “we should closely watch the
process of the renminbi internationalization for greater international use of the won.”
Appendix Table A.3 presents the probabilities derived from each relevant model.
While the PRC government has of late made internationalization of the renminbi a priority,
it remains lukewarm about opening-up the country’s capital markets to foreign investors.
Taking a more active stance in this regard would accelerate international use of the
renminbi, thus significantly raising the probability of its full internationalization.
The Chinn-Ito index uses five-year moving average values to estimate the extent of
restrictions on capital account transactions. According to the IMF’s AREAER, the degree of
financial openness in the Republic of Korea was relatively low prior to 2009 as a result of
its numerous controls on capital account transactions.
Note that there are two types of openness: inbound openness and outbound openness.
The degree of inbound openness in the Republic of Korea is relatively high, since its capital
markets are almost completely open to foreign investors. However, its outbound openness
remains relatively low as a result of a numerous restrictions that hinder international use of
the won.
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CHAPTER 12

Decomposition of Volatility
in Asian Equity Markets
Ki Hoon Hong, Jangkoo Kang, and Doowon Lee

Introduction
The primary objective of the study on which this chapter is based is to
determine the degree to which price volatility generated in equity markets
outside Asia spills over into Asian equity markets. This is an important issue
for policymakers responsible for financial matters in Asian economies.
The reason this issue is important to policymakers is that—as is well known—
the degree of volatility in the price of an equity is a primary determinant
of the degree of risk borne by the investor who holds that equity as an
investment. If, in fact, the prices of equities traded on Asian markets have
indeed become more volatile because of this “volatility spillover effect”,
then only two outcomes of this situation are possible. First, it might be that
investors in equities traded on Asian markets are compensated for bearing
this additional risk, by being paid rates of return on investment higher than
would be the case in the absence of the increased volatility. Alternatively, it
might be that investors are not compensated for bearing the additional risk
associated with the increased volatility.
Thus, a secondary objective of the study is that of determining the degree
to which additional financial return on investment in Asian equity markets
compensates investors for any increased risk they bear as a result of
integration of the home-economy equity market with markets abroad. To
the degree that investors are compensated for this additional risk, the equity
market concerned will remain competitive with other economy-level equity
markets in the region, as well as with other equity markets worldwide. This
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being case, the home-economy will not suffer as a result of this increased
level of volatility being introduced into the home-economy equity market.
For policymakers, the relevant issue is thus not how much additional
volatility is likely to occur in the home-economy equity market as a result of
globalization. The relevant issue is instead the degree to which investors are
compensated for bearing this additional risk through higher rates of return
on investment.
Achieving the two study objectives identified above requires distinguishing the
additional increment of “imported” volatility from the level of volatility that
would have occurred in its absence—that is, had the home-economy equity
market not become integrated with markets abroad through globalization.
Ultimately, distinguishing between these two sources of volatility requires
decomposing the volatility observed in the home-economy equity market
into measurable components. To accomplish this, the study analyzes spikes in
volatility—often referred to as “volatility shocks”—that resulted from global
financial events such as the Asian financial crisis (AFC) of 1997 and the global
financial crisis of 2008, the latter crisis originating in the United States (US).
By decomposing the volatility observed in Asian equity markets into its various
components, and by analyzing the impact of the volatility shocks referred to
above on Asian equity markets, the study is able to assess the extent to which
volatility in Asian equity markets is driven by financial volatility originating
from outside the region. This in turn allows the study to assess the degree to
which investors in Asian equity markets are compensated for this additional
increment in volatility due to globalization, and the increased risk that this
additional volatility entails.
Specifically, the study decomposes the volatility observed in economy-level
equity markets in the region into four components: (i) volatility driven by events
at the domestic level, (ii) volatility driven by events at the regional (i.e., Asia)
level (such as the AFC), (iii) volatility driven by financial events in the US equity
market (such as the 2008 subprime mortgage crisis and its aftermath), and (iv)
volatility driven by financial events in the European Union (EU) equity market.
Each of these four components of volatility is then linked to investor risk, this
allowing the degree of efficiency with which the home-economy equity market
prices risk to be assessed. Determining the risk-pricing efficiency of the homeeconomy equity market in turn makes it possible for the study to assess the
degree to which investors in Asian equity markets are compensated for any
additional risk they bear that results from globalization.
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In order to ensure a relatively broad sample of Asian equity markets, the
study focuses on equity markets in eight economies: (1) the People’s Republic
of China (PRC); (2) Hong Kong, China; (3) Indonesia; (4) the Republic of
Korea; (5) Malaysia; (6) the Philippines; (7) Singapore; and (8) Thailand.

Literature Review
A review of literature relevant to exercises of the type described above reveals
that a procedure commonly used is that of decomposing both volatility and
the financial return to stock market investments by modeling the cross-market
dynamics of volatility. Recent studies that have investigated such volatility
spillover effects from one region to another commonly use the generalized
autoregressive conditional heteroskedasticity (GARCH) model that Bollerslev
(1986) proposed.
Using models from the GARCH family, Karolyi (1995) shows that both the
New York Stock Exchange and the Toronto Stock Exchange share crossmarket integration in financial returns to investment and volatility, and that
the characteristics of this cross-market integration evolve over time. Similarly,
Baele (2005) assesses the degree to which integration of 13 EU member
states increased the intensity of volatility spillover effects among equity
markets in EU member countries. Interestingly, Baele (2005) finds that during
the period in which EU integration was in progress, the overall EU equity
market became more financially integrated with the US equity market.
Other studies such as Bekaert and Harvey (1997) and Ng (2000) investigate
the impact of spillover effects on equity markets in emerging economies
of financial events originating in global markets. Both studies find that the
magnitude of such volatility spillover effects among regions and individual
equity markets is significant. Similarly, Ng (2000) shows that in the late
1980s and early 1990s, the magnitude of volatility spillover effects increased
in the wake of deregulation that officially allowed foreign investment in
equity markets in emerging economies. Finally, Worthington and Higgs
(2004) investigate volatility spillover effects in nine Asian countries, and
report the existence of a positive mean for volatility spillover effects in the
study countries.
Due to differences in market infrastructure, some economy-level equity
markets are more exposed to regional and global risk factors, while others
are more exposed to domestic risk factors. The present study thus employs
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the multivariate GARCH (MGARCH) model to isolate volatility originating in
events at the regional and global levels, from volatility in the prices of assets
traded on economy-level equity markets in the region.
By fitting weekly stock returns to the MGARCH model for the period 1987–
2012, the present study estimates the percentage share of asset-price variance
originating in regional or global markets in the total variance of asset prices
observed in the equity market of each economy under study. This measure
is then used to analyze the manner in which equity-market infrastructure
contributes to volatility in the home-economy equity market. The results
achieved from these two steps allow policy recommendations specific to each
economy under study to be formulated, these recommendations relating to
the overall development path of the home-economy equity market concerned,
and to the degree of openness to external financial forces that would be
optimal for the home-economy equity market at any stage of its development.
As mentioned above, if expanding linkages between Asian equity markets and
equity markets in the rest of the world does in fact increase asset-price volatility
in the equity markets under study, then to remain competitive globally, the
equity markets under study should compensate investors for the increased level
of risk they bear as a result of such cross-country volatility-transmission effects.
It is for this reason that one of the study’s objectives is to assess the degree
of risk-pricing efficiency in the equity markets under study, as risk-pricing
efficiency is a precondition to investors being appropriately compensated
for the degree of risk they bear. Given that investors are thus appropriately
compensated, investor utility derived from investing in the home-economy
equity market does not diminish in the face of increased volatility. Instead,
globalization simply reflects greater openness and thence, greater volatility in
the prices of assets traded on the home-economy equity market.

The Data
The data used to perform the study were drawn from the equity-market indexes
of the nine Asian economies referred to above, plus the equity markets of the
US and the EU. For the regional index, the study used the Asia index, which is
an index of 1,890 stocks traded across Asia, these stocks being weighted by
the market capitalization of the equity market of each economy under study.
In addition, stocks of interest that are traded on individual economy-level
markets were also included in the index. However, because some of these
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stocks included in the regional-level index are also traded on economy-level
exchanges, using the regional index for the purpose of analyzing volatility
spillover effects could lead to spurious results. In order to circumvent this
problem, the Japanese (Nikkei) stock-market index was used to represent the
regional market, this approach being adopted by Ng (2000). The returns to
each stock index were based on prices of assets denominated in US dollars.
The study period comprises January 1987 to March 2012. During that time
period, of the nine economies analyzed, only Japan; Hong Kong, China;
and Singapore were classified as developed equity markets. However, since
the Republic of Korea is now also classified as a developed market by the
Financial Times and London Stock Exchange (FTSE) and Standard and Poor’s
(S&P) stock indexes, the latter country was likewise included in the developedmarket grouping. The remaining five countries were therefore classified as
emerging-economy markets for purposes of the study.
To avoid spurious results arising from daily fluctuations in the price of equities,
while at the same time maintaining a sufficient number of observations for
the analysis, weekly log returns were used. The sample thus comprises 1,318
weekly observations. However, data for Indonesia, the Republic of Korea, the
Philippines, and the PRC were not readily available for the early portion of the
sample period. As a result, there are fewer than 1,318 observations in the
case of these latter countries.
Figure 1 depicts weekly stock-market returns for the nine economies under
study, as well as weekly stock-market returns for the aggregate US-EU market.
With the exception of the Japanese market index, the indexes of the equity
markets under study show significant fluctuations in stock prices during the
AFC of 1997, as do the indexes of equity markets the world over. As would
be expected, significant fluctuations in stock prices occurred again in 2008
when the global financial crisis (GFC) impacted stock markets the world over.
Table 1 presents the descriptive statistics for the weekly return on investment
series relating to the equity market of each economy under study. These
statistics include sample means, medians, maximums, minimums, standard
deviations, skewness, kurtosis, the Jarque–Bera statistic and its associated
p-value, and the statistics and p-value for the Ljung-Box Q-test. The rightmost column reports the number of observations from which a risk-free rate
of return for the market in question can be obtained.
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Figure 1 Weekly Return on Investment in Individual-Economy,
Regional, and Global-Scale Equity Markets, 1987–2012
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The values for mean returns are greatest in the PRC (0.23%) and Thailand
(0.23%), followed by Hong Kong, China (0.22%), and Malaysia (0.21%).
All four of these economies show average returns that exceed those of the
global markets. Indonesia shows the smallest mean return (0.04%), which is
slightly greater than that of Japan (0.03%). Regarding volatility, the US and
EU markets report the lowest values (2.68% and 2.72% respectively), while
Indonesia reports the highest (6.33%).
In short, Table 1 demonstrates that greater volatility in Asian markets as
compared to global markets is not always compensated by higher return.
The kurtosis and Jarque-Bera statistics for all eleven markets show that the
distributions of weekly returns from these 11 markets differ significantly from
a normal distribution. The Ljung-Box Q-test (Q-test of the fourth degree) for
all markets except Singapore indicates that weekly market returns exhibit
significant autoregressive movements up to the fourth degree.

Model And Methodology
Four sources of unexpected returns are modeled to investigate the
components of the increase in volatility in the Asian equity markets during
the AFC and GFC. We control the volatility observed in the equity markets of
the eight economies under study for (i) global shocks originating in the US,
(ii) regional shocks originating from within Asia (as reflected in the Japanese
market index), and (iii) global shocks originating in the EU, the residual
representing increases in volatility originating from within the region. By thus
decomposing volatility shocks that appear in the Asian equity market, we can
investigate how and to what extent volatility in Asian equity markets is driven
by global and regional shocks.
The estimation process can be summarized in the following three steps. First,
we estimate a Multivariate-GARCH (MGARCH) Model using weekly returns
to measure innovations for Asia, the EU, and the US markets. The MGARCH
model is specified as:

(1)
where Rt is the weekly return vector at time t for Asia, the EU, and the
US shocks. α is the intercept vector, and β is the three-by-three matrix of
parameters to be estimated for the lagged market returns. ɛt is a vector
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of innovations at time t, which is assumed to follow a conditional normal
distribution with mean zero and variance Ht .1 The conditional covariance
matrix Ht is specified by using an asymmetric version of the BEKK model of
Baba, Engle, Kraft, and Kroner (1989), Engle and Kroner (1995), and Kroner
and Ng (1998).2 Karolyi (1995) states that the benefit of using the BEKK is
that “it builds in sufficient generality, allowing the conditional variances and
covariances of the two stock markets to influence each other, and at the
same time, it does not require estimation of many parameters. Even more
importantly, perhaps, the BEKK process guarantees by construction that the
covariance matrices in the system are positive definite.” The BEKK model
defines the variance–covariance matrix of equations such that it depends
on the squares and cross-products of innovation ɛt and volatility Ht for each
market lagged one period as below.
(2)
is a Hadamard product or element-by-element
multiplication of the vector of errors ɛt–1 and the individual indicator
functions for the sign of the errors. C is a symmetric matrix of constants,
A and D measuring the degree of innovation from the global and regional
markets, and B representing the persistence in conditional volatility between
the markets.
is calculated.
Next, the new orthogonalized error vector Et =
Since global and regional markets can be driven by global news common to
these markets, the innovations for the US market, Asia market, and the EU
market are orthogonalized to represent the pure shocks originating in each
market.3 From the vector of errors, ɛt in the previous step represents three
new purely local shocks that are uncorrelated. This allows decomposition
of volatility for each individual economy through estimation of volatility
originating solely in the US market, the EU market, and Asia market.
Finally, we use the asymmetric GARCH(1,1) shock spillover model to estimate
the proportion of individual local market variance explained by volatility
shocks originating in Asia, the EU, and the US.

(3)
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Table 1 Summary Statistics Relating to the Weekly Return on Investment in Equity Markets in the European
Union, the United States, and All Eight Economies Included in the Study, January 1987 to March 2012
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RCi,t is the weekly dollar return for economy i at time t, and Ri,t–1 is
a function of lagged returns for the individual study economy, the
US market, the Asia market, and the EU market. More specifically,
. βi is a 1x4 vector of the coefficients for
lagged market returns. The coefficients are used to analyze the spillover
effect from global and regional market returns from the past week. ɛi,t is the
unexpected change or the innovation in time t, which is assumed to have
two components. The first component is ei,t which is a purely idiosyncratic
shock that is assumed to follow a normal distribution with mean zero and
σ2i,t variance conditional on all available market information at time
t-1 (Ωt–1). The conditional variance for the local shock σ2i,t follows an
asymmetric GARCH process,
(4)
The other component in ɛi,t is the contagion effect from the orthogonalized

global and regional innovations Et. Accordingly, Γ = (γUS,i,γAsia,i,γEU,i)
represents the 1x3 vector for the spillover effect from global and regional
innovations. The importance of ɛi,t is that the innovations are split into purely
local shocks and external shocks. Since external shocks originating in the US
market, the Asia market, and the EU market are orthogonalized, all three
shocks are uncorrelated. When the purely local shock is assumed to be
uncorrelated with the three purely external shocks, the total local variance
hi,t is simply expressed as below.
(5)

In essence, the total variance from the univariate GARCH model for each
economy under study is the local conditional variance at time t, added
together with the conditional variance for the global and regional markets
at time t, multiplied by the square of the spillover effect of the innovations
originating in each market (Γι). Ng (2000) notes that the increase in external
volatility will lead to an increase in domestic volatility as shown in equation (5).
However, the increase in domestic volatility will occur more rapidly when the
conditional variance of innovations originating in external markets is expected
to remain negative, such as in the case of severe financial turbulence. In such
circumstances, the BEKK model is a good fit, since the fourth component of
the BEKK conditional covariance in equation (2) incorporates the possibility
of asymmetric effects on conditional covariance following a negative shock.
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Using the total variance, the proportion of local variance is given as,

(6)
This final process allows the total variance to be decomposed by the regionof-origin of the shock. Since the conditional variances of the local, global,
and regional markets are time-varying, the overall total variance for each
economy will vary over time. Additionally, the proportion of the total variance
that can be explained by global and regional shocks varies. Thus, the timevarying intensity of spillover effects from external shocks can be calculated by
dividing the sum of all external variance (
) by the total
variance hi,t.

Empirical Results
Estimation of Volatility Spillover Effects from Global and
Regional Shocks
Table 2 reports the estimated coefficients from the univariate model (3) for
each of the eight economies under study. The table focuses on the effect of the
external factors, which are the past week’s return and the shocks originating
in unexpected innovations. With the exception of the PRC, the weekly returns
for all economies under study are significantly influenced by past US returns.
The regional Asia return has a negative relationship with seven of the eight
economies under study, the coefficients for the PRC; Hong Kong, China; and
the Philippines being statistically significant. Finally, the return for the EU has
a positive impact on the weekly returns, and the coefficients for Hong Kong,
China; the Republic of Korea; and Singapore are statistically significant.
Overall, the absolute values of the coefficients are highest for the US return
in all cases, with a strong autoregressive interlinkage occurring between the
stock markets of the eight economies under study and the US stock market.
The following three columns report the coefficients for the unexpected
innovations originating in Asia, the EU, and the US markets. A similar
argument can be drawn from the coefficients in cases in which US innovations
tend to be responsible for volatility spillovers of greater magnitude. But more
importantly, while past returns from the Asia market and the EU market
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Est.
P-Val
Est.
P-Val
Est.
P-Val
Est.
P-Val
Est.
P-Val
Est.
P-Val
Est.
P-Val
Est.
P-Val

0.012
0.873
0.256
0.001
0.194
<.001
0.277
<.001
0.195
<.001
0.108
0.006
0.148
0.017
0.206
0.001

-0.093
0.031
-0.013
0.727
-0.061
0.014
-0.037
0.308
-0.021
0.347
0.010
0.68
-0.001
0.974
-0.061
0.066

βAsia

Asia
return
0.116
0.106
0.059
0.372
0.135
0.001
0.033
0.560
0.049
0.166
0.062
0.107
0.111
0.053
0.004
0.943

βEU

EU
Return
0.690
<.001
0.588
<.001
0.815
<.001
0.522
<.001
0.647
<.001
0.411
<.001
0.792
<.001
0.494
<.001

γUS

US Inno.
0.198
<.001
0.168
<.001
0.243
<.001
0.21
<.001
0.243
<.001
0.185
<.001
0.331
<.001
0.133
0.001

γAsia

Asia
Inno.
0.462
<.001
0.51
<.001
0.528
<.001
0.389
<.001
0.497
<.001
0.359
<.001
0.407
<.001
0.336
<.001

γEU

EU Inno.
139.35
<.001
131.69
<.001
1199.3
<.001
155.61
<.001
562.00
<.001
199.59
<.001
309.63
<.001
141.64
<.001

Wald
(US)
20.01
<.001
19.38
<.001
103.02
<.001
34.52
<.001
126.11
<.001
58.97
<.001
76.35
<.001
17.04
<.001

Wald
(Asia)

28.57
<.001
43.29
<.001
118.09
<.001
28.95
<.001
132.14
<.001
53.54
<.001
35.42
<.001
23.25
<.001

Wald
(EU)

Where RCi,t is the weekly dollar return for economy i at time t, and RCi,t–1 is a function of lagged returns for the individual country of interest, the US market, Asia market,
and the EU market. More specifically,
. βi is a 1x4 vector of the coefficients for lagged market returns. The coefficients are used to analyze
the spillover effect from global and regional markets’ returns from the past week. ɛi,t is the unexpected change or the innovation in time t which is assumed to have two
components. The first component is ei,t which is a purely idiosyncratic shock that is assumed to follow a normal distribution with mean zero and variance σ 2i ,t conditional
on all available market information at time t-1 (Ωi–1). The conditional variance for the local shock σ 2i ,t follows an asymmetric GARCH process.

Note: Table 2 shows the estimated coefficients for the PRC; Hong Kong, China; Indonesia; the Republic of Korea; Malaysia; the Philippines; Singapore; and Thailand from
the univariate model:

Philippines

Korea,
Republic of

Malaysia

Singapore

Thailand

Hong Kong,
China

Indonesia

China, People’s
Republic of

βUS

US
return

Shocks Originating in Global and Regional Markets

Table 2 Results of Test of Spillover Effect in the Eight Economies under Study of Volatility
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influenced only a few of the economies under study, all coefficients for
innovations are statistically significant at the 0.1% level. This suggests that
unexpected shocks dominate historical price movements in explaining current
stock prices. To further investigate the aggregate spillover effect originating
in the global and regional markets, a Wald test for the coefficients βi and
Γi is used. The null hypothesis is that no spillover effect from external markets
exists. For example, if the spillover effect from the US market does not exist,
then under the null hypothesis, the coefficients for the lagged market return
and the innovation will equal zero (βUS = γUS = 0). The right-most three columns
in Table 2 report the Wald statistics and the p-value. The Wald statistics show
that for all eight economies under study, the null hypothesis of no spillover
effect is rejected due to the strong spillover effect from global and regional
markets.4
Figure 2 presents the total variance hi,t and the isolated local variance σ 2i ,t for
each economy under study after decomposing the external variances. The PRC
and Indonesia show greater levels of total variance throughout the sample
period. The most stable of the eight economies under study is Singapore,
which shows a relatively low level of variance. Economies for which data is
available back to 1987 show a spike in volatility during this period, which could
be capturing the impact of the 1987 market crash in the US. The next common
spike in variance occurs during the AFC. Indonesia, the Republic of Korea, and
Thailand were the economies most affected by this crisis. The currencies of
all three countries suffered massive discounts, aggregate bailout funding of
approximately $40 billion from the International Monetary Fund (IMF) being
required to stabilize their local-currency-US-dollar exchange rates.
The univariate model shows that all three of the economies referred to above
experienced a strong spike in total variance in stock prices during the AFC period,
which confirms that the crisis impacted not only each currency and economy
under study, but their stock markets as well. The significant level of stock-price
variance that occurred during the AFC period persisted for a few years for the
economies severely affected by the crisis. On the other hand, economies that
were less affected such as Malaysia and the Philippines also experienced spikes
in variance, but returned to their previous levels more rapidly. The final spike in
total variance occurring during the study period occurred around 2008 when
the GFC impacted all major stock markets worldwide. The GFC affected the
eight economies under study in different ways. For example, while large spikes
occurred in the PRC; Hong Kong, China; and the Republic of Korea, hardly any
change in variance was noticeable in Malaysia.
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Figure 2 Total Variance and Isolated Local Variance after
Univariate Fitting
Total Variance
Local Variance
PRC

0.1
0.05

PRC

0.05

0
87 90 94 97 01 05 08 12
Indonesia
0.1
0.05

0
87 90 94 97 01 05 08 12
Indonesia
0.1
0.05

0
87 90 94 97 01 05 08 12
Hong Kong, China
0.1
0.05

0
87 90 94 97 01 05 08 12
Hong Kong, China
0.1
0.05

0
87 90 94 97 01 05 08 12
Thailand
0.1
0.05

0
87 90 94 97 01 05 08 12
Thailand
0.1
0.05

0
87 90 94 97 01 05 08 12
0.1

0.1

Singapore

0.05
0
87 90 94 97 01 05 08 12
Malaysia
0.1
0.05
0
87 90 94 97 01 05 08 12
Republic of Korea
0.1
0.05
0
87 90 94 97 01 05 08 12
Philippines
0.1
0.05
0
87 90 94 97 01 05 08 12

0
87 90 94 97 01 05 08 12
0.1

Singapore

0.05
0
87 90 94 97 01 05 08 12
Malaysia
0.1
0.05
0
87 90 94 97 01 05 08 12
Republic of Korea
0.1
0.05
0
87 90 94 97 01 05 08 12
Philippines
0.1
0.05
0
87 90 94 97 01 05 08 12

PRC = People’s Republic of China
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2

The next column of figures in Figure 2 shows the isolated local variance σ i,t .
In most cases, the figures for total variance and local variance share similarities.
However, the effects of decomposing external variances are more pronounced
when the total variance is relatively small. For example, the local variance
in Hong Kong, China as compared to the total variance, is smaller in most
of the weekly observations and remains near 0. Additionally, decomposing
external variance means that the spillover effect for US shocks is controlled for.
The consequence of excluding US shocks from the total variance is notable
during periods when the crisis originated in the US, namely 1987 and 2008,
during which periods the variance in the eight economies under study shows
smaller magnitudes on average. Although the spillovers from external shocks
are excluded in the local variance figures, sudden spikes still remain in the
data-series relating to most of the economies under study. This suggests that
isolated local innovations still play a significant role in explaining total variance
in the economies under study.
Table 3 presents the proportion-of-local-variance ratio (local VR) for volatility
originating in the US, Asia, and EU markets. The proportion of local variance
in equation (6) is calculated using the full sample period. Using the weekly
time-series of the local VR, an average value is reported for various time
periods. The full sample period is divided into five sub-periods. The first
period is 1987–1991, when most of the nine countries were deregulating
their stock markets. The next period, which extends from 1992 to 1996,
is that immediately following deregulation all the way up to the pre-AFC
period. The remaining periods are the post-AFC period from 1997 to 2001,
the pre-GFC period from 2002 to 2006, and finally, the post-GFC period.
The results indicate that the influence of the US market in most of the eight
economies under study changes incrementally during most of the sub-sample
periods referred to above. For example, the proportion of variance explained
by the US market for the PRC increased from 20.80% to 46.36% in 15 years,
smaller increments occurring during the early periods. The 1987–1991
period shows a higher VR value for US shocks than does the 1992–1996
period. This outcome could result from the fact that the 1987 October
crash in the US had a global spillover effect that might have increased the
sudden linkage between the US and the economies under study. Overall,
Singapore and Hong Kong, China, which are classified as developed stock
markets, show significantly stronger correlations with US shocks than do the
other six economies under study. The Republic of Korea and the PRC follow
Singapore and Hong Kong, China, with values exceeding 36%. It is surprising
that the Philippines shows the smallest spillover from the US, since American
influence in the Philippines remains significant.
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2002–
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(%)
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42.64

21.72

46.74

31.02

37.37

11.55

Thailand

Singapore

Malaysia

Korea, Republic of

Philippines

7.59

22.52

19.42

32.03

10.23

26.44

18.45

20.80

20.27

36.89

29.35

51.19

20.77

46.17

28.58

35.91

17.09

40.43

38.20

51.18

22.67

48.58

29.44

38.05

25.84

53.60

46.77

61.16

33.61

56.45

40.39

46.36

16.97

38.35

33.10

48.59

21.92

44.18

29.22

36.65

All
(%)

7.64

15.82

14.25

14.48

2.88

Singapore

Malaysia

Korea, Republic of

Philippines

9.22

Thailand

8.60

Hong Kong, China

-

Indonesia

China, People’s
Republic

2.41

18.10

16.95

21.77

7.48

11.50

7.61

7.60

2.06

9.64

8.50

11.02

4.63

6.37

3.53

4.58

1.53

10.75

11.86

12.50

4.60

7.29

3.55

4.63

0.92

5.54

5.63

5.40

2.81

3.12

1.91

2.27

1.87

11.56

11.38

13.22

5.41

7.46

4.48

4.50

Panel B: Percentage of Total Variance Explained by Asia (Japan) Volatility Shocks

27.53

Hong Kong, China

-

Indonesia

China, People’s
Republic

Panel A: Percentage of Total Variance Explained by US Volatility Shocks

1987–
1991
(%)

1.60

6.46

6.70

6.88

3.90

3.97

2.56

2.90

30.28

51.79

47.78

65.34

35.88

59.68

41.81

46.94

US
Crisis
(%)

2.14

10.41

5.83

13.23

4.14

7.60

2.85

5.22

11.12

23.35

10.07

34.64

9.10

27.78

13.75

21.29

Asia
Crisis
(%)

1.89

12.36

12.30

14.12

5.68

7.95

4.77

4.66

15.94

37.10

32.08

46.86

20.54

42.74

28.69

36.31

NonCrisis
(%)

Table 3 Percentage of Total Variance Explained by Global and Regional Volatility Shocks

0.355

0.204

<0.001

0.578

0.044

0.753

0.008

0.422

0.014

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

Asia-Non
P-Value

continued on next page

0.132

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

US-Non
P-Value
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1987–
1991
(%)

1992–
1996
(%)

1997–
2001
(%)

2002–
2006
(%)

2007–
2012
(%)

3.33

11.33

Malaysia

Philippines

13.84

Singapore

5.17

5.37

Korea, Republic of

8.81

Thailand

14.42

-

Hong Kong, China

Indonesia

China, People’s
Republic

2.57

4.64

11.27

15.45

4.25

8.62

11.12

6.24

3.32

3.75

8.09

11.14

4.07

7.08

7.74

5.92

2.29

3.74

10.03

11.47

3.79

7.64

7.32

5.89

4.12

5.87

13.80

14.91

6.81

9.77

11.57

8.56

Panel C. Percentage of Variance Explained by EU Volatility Shocks

Table 3 continued

3.12

4.63

10.94

13.38

4.88

8.40

9.86

6.71

All
(%)

4.49

4.38

10.77

12.04

6.09

7.71

10.24

6.83

US
Crisis
(%)

2.13

3.12

4.29

9.49

2.26

5.79

4.71

4.65

Asia
Crisis
(%)

3.03

4.74

11.27

13.75

4.83

8.62

10.09

6.83

NonCrisis
(%)

<0.001

0.211

0.420

0.009

<0.001

0.062

0.826

0.998

US-Non
P-Value

0.002

0.001

<0.001

<0.001

<0.001

0.001

<0.001

0.003

Asia-Non
P-Value
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Compared to the US, the proportion of variance explained by the Asia market
decreases over time for most of the economies under study. Again, the PRC
shows a decrease from 7.6% during the period 1992–1996 to 2.27% in
2007–2012. The most significant decrease is that shown for Singapore, for
which the proportion dropped from 15.82% to 5.4%. While the proportion
explained by the EU does not show a definite pattern, on average, the values
are similar to those reflecting the influence of the Asia market. Overall,
the values reported for the various sub-periods suggest that a change in
market infrastructure—such as a greater degree of market openness in Asian
markets—resulted in greater financial integration with the US market, and
decreasing integration with the regional market. However, the net change in
the proportion of variance explained by the US market shows an increasing
trend, indicating that today the markets of the economies under study are
more likely to be influenced by global shocks than previously.
To test the degree to which spillovers are sensitive to market conditions, the
sample period is divided into US-originating crisis periods (the October 1987
crash, the year-2000 Dot.com burst, and the 2008 GFC), and the Asianfinancial-crisis period (1997), each period being assumed to last at least
a year from the date it began. These crisis periods are compared with the
non-crisis periods in the right-most five columns of the table.5 In comparing
the US-crisis period with the non-crisis periods, all economies under study
show increased variance as a result of volatility shocks in the US. On the
other hand, the explanatory power of the regional Asia market in explaining
variance in the eight economies under study is limited. While the EU market
also shows an increase in the proportion of total variance explained by events
originating from within it, most of the values associated with the latter are
not statistically supported. When the AFC period is compared with the
non-crisis period, the opposite explanation is applicable in the sense that the
proportion of total variance explained by volatility shocks in the US and EU
markets significantly decreases for all eight economies under study. Further,
the influence of the regional market increases for Indonesia, Malaysia, and
Thailand. Such comparisons among crisis periods confirm that the extent of
the spillover effect depends on the degree to which the markets concerned
are under financial pressure.
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Market Infrastructure as a Determinant of Spillover Intensity
In the previous section, the proportion of variance explained by external
markets tends to increase monotonically. Why did the Asia market continually
become more integrated with global markets? One answer is that the intensity
of the spillover effect (Si,t/hi,t), which is the proportion of the local variance
explained by volatility shocks in all three external markets, is influenced by
changes in market infrastructure such as the degree of openness to foreign
investment, as well as the size and liquidity of the market concerned. While
most of the markets of the eight economies under study had been officially
deregulated by the early 1990s and had launched economy-level investment
funds prior to deregulation, policies limiting the extent of foreign ownership
in a domestic corporation still remained in force. Such limitations might have
slowed—or at least restrained—the process of global integration.
For example, the Republic of Korea officially deregulated its stock market in
January 1992. However, until 2 May 1997, individual foreign investors were
prohibited from owning more than 5% share of any company. During the
AFC, the government of the Republic of Korea eased this restriction several
times, the maximum eventually reaching 50% on 11 December 1997, and
100% on 25 May 1998 (Choe, Kho, and Stulz [(2005]). A fixed-effect panel
regression test was conducted to assess the influence of market infrastructure
on total volatility, external volatility, and the intensity of the spillover.
Four variables were selected as explanatory variables. The first of these was
the openness of the market (Openness), which is proxied by the capitalflow-based measure proposed by Lane and Milesi-Ferretti (2007). Lane et al.
(2007) define the sum of a country’s foreign-equity assets and liabilities, with
foreign direct investment assets and liabilities being scaled according to a
country’s GDP, as a measure of the level of international financial integration.
An annually-reported openness measure is thus provided by Lane, which
covers the entire period from 1987 to 2008.
Second, the ratio of equity market capitalization to GDP (Size) is used to
control for the degree of stock market development. A more developed
market would likely be more integrated with the global financial market, and
would thus follow the global norm in the level of liquidity, valuation of riskreturn, and diversification, which would lead to more stable movement in
stock returns, such as those for the EU and the US, which appear in Table 1.
On the other hand, substantial information-sharing among developed countries
could intensify the impact of sudden unexpected external shocks. Indeed, Baele
(2005) finds that the level of volatility spillover is likely to be greater in cases in
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which the economy in question has a higher ratio of equity-market capitalization
to GDP. The US-dollar-denominated year-end market capitalization divided by
the year-end GDP expressed in billions of US dollars is thus used to represent the
degree of stock market development in the economies under study.
Third, to control for differences in market liquidity, a market turnover variable
is introduced. The turnover variable is the yearly total value of shares traded,
divided by the average market capitalization for the same year. The more
liquid the market, the more sensitive it is to sudden unexpected shocks that
would increase the volatility of stock-price movements.
Fourth, the difference-in-monetary-policy variable used is equal to the excess
of the domestic inflation rate over the average inflation rate of the eight
economies under study. A large divergence between the domestic inflation
rate and the regional average could indicate that the economy in question is
under monetary pressure, thus making it less attractive to foreign investors,
which would in turn lead to stock-market segmentation. In such cases,
unexpected local shocks would dominate external shocks, thus leading to a
lower external-to-total variance ratio.
Finally, dramatic financial crises that cause sudden increases in stock-price
volatility are controlled for through the use of two dummy variables. The
AFC dummy variable relates to the 1997 Asian financial crisis, and the Crisis
dummy variable to the 1987 October crash, the 2000 Dot.com burst, and the
2008 global financial crisis in aggregate, all of which originated in the US.6
The source of data for all variables except Openness is the World Bank. The
regression model is as shown below, where DP is the total volatility, external
volatility, or intensity of the spillover.

(7)
Panel A of Table 4 reports the summary statistics for the variables used in
equation (7). The average spillover intensity for the eight economies under
study is 37.4%, with the maximum spillover intensity being reported for
Singapore at 84.6%. The most open market of the eight economies is Hong
Kong, China for which a value of 15.153 is reported. As both economies
deregulated their markets during the early 1980s, both attract considerable
amounts of foreign direct investment (FDI). However, the magnitude of the
standard deviations for size, turnover, and excess inflation suggests that the
eight markets under study are not likely to be homogeneous, but instead are
likely to bear considerably dissimilar characteristics.
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Panel B of Table 4 presents the results for equation (7). Both the AFC and the
US-based crisis increased the magnitude of variance resulting from both the
total and external shocks. Further, market size appears to be inversely related
to volatility, suggesting that more developed markets experience volatility of
a lower magnitude than do less-developed markets (Table 1).
Table 4 Statistics Relating to Spillover Intensity and Market
Infrastructure
Panel A.

Min

Max

Log of Total Variance

-8.109

-9.993

-5.905

0.734

Log of External Variance

-9.285

-10.855

-7.446

0.731

0.374

0.043

0.846

0.210

External/Total VR
Openness
Size

Mean

Std.

1.270

0.042

15.153

2.123

10.616%

0.532%

56.139%

10.403%

Turnover

8.416%

0.771%

37.655%

7.127%

Excess Inflation

0.425%

-10.938%

48.294%

5.578%

Total Shock

External
Shock

External/
Total
0.037***

Panel B.
Openness
Size
Turnover
Excess Inflation

0.060

0.144***

(1.43)

(3.23)

(3.32)

-2.094**

-3.279***

-0.406

(-2.22)

(-3.25)

(-1.64)

0.528

0.079

-0.209

(0.63)

(0.09)

(-0.96)

0.862

-0.544

-0.303

(1.11)

(-0.65)

(-1.48)

AFC

1.238***

0.557***

-0.163***

(10.49)

(4.42)

(-5.26)

Crisis

0.686***

0.990***

0.079***

Constant
Fixed Effect
Observations
adj-rsqr

(6.64)

(8.97)

(2.92)

-8.244***

-9.341***

0.392***

(-81.79)

(-86.78)

(14.81)

Yes

Yes

Yes

154

154

154

0.462

0.384

0.255

Note: Panel A reports the summary statistics for the variables used in the following equation.

Panel B reports the panel regression results for the equation above, with ***, **, and * denoting statistical
significance at the 1%, 5%, and 10% levels, respectively.
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Moreover, the more open a market is to foreign investment, the greater the
magnitude of the variance attributable to external volatility shocks (0.144).
The same is true of the intensity of the spillover effect, which is positively
correlated with market openness, as shown in the third column of Panel B of
Table 4. Results such as these indicate that economies that have opened their
markets are more affected by volatility shocks originating at the global level,
and thus are exposed to equity-market cross-correlations to a greater degree
than are economies that have continued to restrict access to their markets.
Further, equity-market cross-correlations of a substantial magnitude
may reflect a constrained potential for further diversifying the countrycomposition of the investments traded on the market concerned (Ferreira
and Gama, 2005). This in turn would diminish the ability of international
investors to diversify risk through investing in the markets that are a part of
such economies. In such a case, the more integrated the home-economy
market with the global market, the more rapidly the rate of increase in
foreign ownership would decline.
However, Bekaert and Harvey (2000) report that the cost of capital decreases
in the wake of market deregulation, which would indicate that a greater
degree of financial integration with markets located abroad could mean
that domestic companies could access capital more cheaply. Policymakers
should thus consider the implications of the analysis presented above when
considering further deregulation of domestic equity markets. In this regard,
it is important to acknowledge that while greater openness facilitates access
to capital at lower cost by domestic firms, such openness would cause a
decrease in foreign investment in the domestic stock market at the margin.
The latter result implies that the aim of policy must either be to support
domestic companies by allowing them access to cheaper capital than would
otherwise be the case, or alternatively, to increase foreign investment in the
home-economy market.
Finally, the coefficient for AFC has a negative sign in the final regression,
implying that the intensity of the spillover effect decreased during the AFC.
This result echoes the results reported in Table 3 that indicate that during
the AFC period, Asian economies either (i) diminished their the linkages
with global markets and increasingly integrated with regional markets, or
(ii) endured greater volatility caused by unforeseen domestic shocks.
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Compensation for Additional Investor Risk Resulting from
Regional and Global Volatility Shocks through Greater
Financial Returns to Investment
As explained above, inter-linkages between the home-economy equity
market and equity markets abroad can lead to greater volatility in the
prices of equities traded on the home-economy market. One response to
this increased volatility might be that it is distasteful to investors because it
increases investor risk. In such a case, one might say that in such a market,
investor utility (in terms of risk-return compensation) is diminished by
globalization. Ultimately, the outcome of such a decrement in investor utility
would be that the attractiveness of the home-economy equity market as an
investment venue is reduced, relative to un-globalized (and therefore less
volatile) markets. Such an outcome would put the home-economy equity
market at a disadvantage relative to other investment venues.
However, while increased volatility per se is distasteful to investors because
it increases investor risk, investor utility can only be diminished by increased
volatility if investors are not appropriately compensated (through increased
returns to investment) for bearing the additional risk that such increased
volatility entails. If, on the other hand, investors in fact are appropriately
compensated for bearing this additional risk, then investor utility cannot be
diminished by increased volatility resulting from globalization. In such a case,
increased volatility from globalization would have a neutral impact on the
relative attractiveness of the home-economy equity market as an investment
venue for foreign investors.
In short, the validity of the argument that increased volatility due to
globalization reduces investor utility hinges on whether or not investors are
properly compensated for bearing the additional risk that results from the
increased volatility that globalization entails. Thus, resolving the issue as to
whether or not investors are appropriately compensated for bearing this
additional risk requires assessing the degree to which the home-economy
equity market efficiently prices this increase in risk.
In this regard, the univariate model in equation (3) demonstrates that the
increase in total volatility caused by linkages with external markets on the
one hand, can be compared with the additional return generated by linkages
with external markets through past weekly returns or unexpected innovations
on the other.
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The weekly return of a particular market has two components: (i) the
autoregressive impact from past returns, and (ii) the incremental return due
to unexpected innovation in the domestic, regional, or global market with
which the home-economy market is linked. The sum of (i) and (ii) above
thus equals the observed weekly return for the home-economy market.
Component (ii) above comprises the additional return generated by market
integration. Put differently, component (ii) above comprises the weekly
returns for all regional and global components. A more conservative measure
of the weekly return of a particular market would be to exclude the effect of
past returns [i.e., (i) above], and focus on the unexpected innovations from
external markets [i.e., (ii) above]. This latter measure is referred to as the
“regional and global innovation component”.
To compare the risk-return ratio of the overall return to the home-economy
market with the external-market-induced return, we separate the total variance
observed in the home-economy market hi,t into (i) pure local conditional
variance, and (ii) the sum of all external variance (
). The
sum of all external variance can be viewed as the incremental variance due to
globalization of the home-economy market. Through the use of the external
volatility (which is the square root value of the external variance), and the two
types of return components for the external markets, the test of risk-return
efficiency can be performed, the results of this test being presented in Table 5.
The first column in Panel A of Table 5 reports the risk-return ratio for each
economy under study, which is calculated by dividing the weekly return for
each economy by the total volatility (
), and averaging the results of this
calculation for all observations comprising the entire sample period. The
second column reports the risk-return ratio for weekly returns that relate to
all regional and global past returns and innovations, divided by the external
volatility due to globalization (
). The third and fourth columns report the
differences of the risk-return ratio and the p-value from a t-test for differences
in the ratios. The p-value for the Mann-Whitney U-test is also reported in the
fourth column of Panel A, where “a” denotes statistical significance at the
1% level, “b” significance at the 5% level, and “c” significance at the 10%
level. The process by which the results presented in Panel B are achieved is the
same as that described above, except that the weekly returns are solely due
to innovations, past returns being excluded from the calculation.
The results presented in panel A show that the magnitude of the regional
and global risk-return ratio always exceeds that of the average ratio for the
economy concerned. With the exception of the result reported for Malaysia,
all of the values for this difference are statistically significant. This indicates
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Panel C. Excess Return/Risk Ratio for All Components
Regional
Economy
Difference
& Global
China, People’s Republic of 0.093
0.237
-0.144
Indonesia
-0.063
0.114
-0.178
Hong Kong, China
0.153
0.332
-0.179
Thailand
0.066
0.280
-0.213
Singapore
0.218
0.357
-0.139
Malaysia
0.163
0.247
-0.084
Korea, Republic of
0.013
0.234
-0.221
Philippines
0.030
0.114
-0.084

Panel A. Weekly Return/Risk Ratio for All Components
Regional
Economy
and Global Difference
China, People’s Republic
0.156
0.345
-0.189
Indonesia
0.111
0.413
-0.302
Hong Kong, China
0.193
0.412
-0.220
Thailand
0.163
0.436
-0.273
Singapore
0.223
0.400
-0.178
Malaysia
0.249
0.402
-0.153
Korea, Republic of
0.105
0.377
-0.273
Philippines
0.144
0.411
-0.268

0.214
0.148
0.051
0.054
0.115
0.531
0.036
0.348

P-value

P-value
0.099
0.014
0.012
0.007
0.052
0.234
0.007
0.003

P-value
0.016
0.010
0.011
0.032
0.212
0.632
0.045
<.001

Panel D. Excess Return/Risk Ratio for Innovation Components
Regional
Economy
Difference
P-value
and Global
0.096
0.209
-0.114
0.088
-0.017
0.012
-0.029
0.623
0.142
0.256
-0.114
0.072
0.051
0.173
-0.122
0.243
0.221
0.285
-0.063
0.301
0.158
0.171
-0.013
0.937
0.058
0.169
-0.110
0.182
-0.128
0.031
-0.159
0.078

Panel B. Weekly Return/Risk Ratio for Innovation
Components
Regional
Economy
and Global
Difference
0.159
0.316
-0.157
0.157
0.310
-0.153
0.182
0.331
-0.149
0.107
0.326
-0.219
0.243
0.327
-0.084
0.243
0.323
-0.080
0.150
0.311
-0.161
-0.014
0.328
-0.342

Table 5 Compensation through Increased Rates of Return on Investment for Additional Investor Risk
due to Regional and Global Shocks
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0.065
0.451
0.072
0.315
0.317
0.135
0.518
0.366

P-value

Panel F. Crisis-period Excess Return/Risk ratio (innovation)
Regional
Economy
Difference
P-value
& Global
-0.169
-0.166
-0.003
0.984
-0.243
-0.336
0.093
0.519
-0.198
-0.142
-0.056
0.716
-0.396
-0.279
-0.117
0.694
-0.083
-0.044
-0.040
0.773
-1.681
-0.241
-1.439
0.005
-0.671
-0.253
-0.417
0.066
-0.976
-0.297
-0.679
0.039

Note: Using the external volatility, which is the square root value of the external variance, and the two types of return components for the external markets, the results of the test of
risk-return pricing-efficiency are presented in Table 5. To compare the risk-return ratio of the overall economy-level return and the external-market-induced return, we also separate
). The sum of all external varithe total variance of the domestic market hi,t into (i) pure local conditional variance and (ii) the sum of all external variance (
ance can be thought of as the incremental variance due to globalization of the markets under study.

Panel E. Non-Crisis-Period Excess Return/Risk ratio (innovation)
Regional
Economy
Difference
& Global
China, People’s Republic of
0.151
0.289
-0.137
Indonesia
0.019
0.067
-0.048
Hong Kong, China
0.199
0.322
-0.123
Thailand
0.137
0.247
-0.111
Singapore
0.278
0.346
-0.068
Malaysia
0.511
0.250
0.261
Korea, Republic of
0.186
0.242
-0.057
Philippines
-0.002
0.080
-0.082

Table 5 continued
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that the incremental volatility (and thence risk) borne by investors is in fact
compensated by a level of financial return that exceeds that which the overall
home-economy market would deliver as compensation for bearing the risk
associated with the total volatility. The above results are once again supported
by those presented in Panel B, which relate to the case in which solely the
volatility resulting from innovations is considered.
On average, the unexpected innovations increase the return to the homeeconomy market above that level expected from investors for bearing the
increased risk. Another notable feature is that all of the risk-return ratios
for the regional and global components are similar across countries. This
similarity could be coincidental, since the spillover coefficients in Table 2 vary
across countries. However, if the home-economy market is considered to
have investible assets that could comprise a global portfolio, then investors
should only be compensated for the amount of systemic risk they bear. Since
the cross-country (market) correlations represent systemic risk for the homeeconomy market, the global market compensation for such systemic risk
should be similar for each country. The lower return for isolated domestic
volatility can be regarded as idiosyncratic risk.
Table 5 extends the test above by adjusting the return through calculation
of weekly excess returns for each economy under study, these results being
presented in Panels A and B. While the main argument does not change,
the statistical significance relating to the difference is weaker, and only
Hong Kong, China; the Republic of Korea; and Thailand show higher
compensation ratios per unit of investor risk for regional and global volatility
when all components are considered. When innovations are considered,
Hong Kong, China; the Philippines; and the PRC show higher-than-marketaverage compensation ratios.
Panels E and F further investigate the risk-excess-return ratio during non-crisis
and crisis periods. The crisis periods here are the aggregation of the US crisis
periods and the AFC. The differences in the home-economy market and external
ratios are for the most part consistent with the previous results, in which regional
and global ratios are consistently higher, regardless of the state of the financial
markets. However, the results for Indonesia and Malaysia differ. Malaysia shows
higher economy-level average ratios in non-crisis periods than global and
regional average ratios. However, intense swings toward negative values during
crisis periods tend to decrease Malaysia’s full-sample higher economy-level ratio.
Figure 3 illustrates the risk-to-excess-return ratios for all eight economies
under study through use of the innovation components. The results presented
in the left-most column relate to the entire market, those presented in the
second column relating to the global and regional markets. In short, Figure 3
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Figure 3

Ratio of Excess Return to Total Volatility

Excess Return/Risk Ratio
for All Components

Excess Return/Risk Ratio
for External Components
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PRC = People’s Republic of China.
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shows that the global and regional market ratios are much more stable than
the economy-level ratios, the latter being volatile by comparison.

Did the Asian Financial Crisis Change the Dynamics of
Volatility Spillover from Regional and Global Shocks?
Overall, market openness has increased incrementally over the past two
decades. However, in the wake of the AFC, policymakers introduced
significant structural changes in order to restructure the financial sector of
their respective economies in a way that maintained an advantage over other
emerging-economy markets. As explained above, one such structural change
that was commonly introduced was raising the maximum percentage-share
of foreign investors in the overall ownership of domestic corporations, as in
the case of the Republic of Korea referred to earlier.
In addition to increased market openness, such structural changes could
likewise have impacted the degree to which increases in volatility originating
from outside Asia spilled-over into Asian equity markets. As a result, the
present study tested the degree to which this spillover effect differed during
the pre-AFC and post-AFC periods. A variation of the univariate model in
equation (3) was used for this purpose, a post-AFC dummy variable being
incorporated into the analysis in addition to the past external returns and
innovations. The coefficients ρi and Πi represent the changes in the spillover
effect following the AFC. The Wald test for no spillover from Asia, the EU,
and the US markets is conducted separately, the results of the latter being
reported in Table 6.

(8)
The results of the additional test referred to above indicate that most of the
past returns from Asia, the EU, and the US markets do not exhibit additional
spillover influence in the Asian markets. The coefficients for innovations
originating in external markets are partially significant. More importantly,
the Wald statistics suggest that Hong Kong, China; Indonesia; the Republic
of Korea; and Thailand had greater market integration with the US market
and the regional Asia market. However, the Republic of Korea also exhibited
increased influence from the EU market. One common characteristic of all five
of the economies referred to above is that the AFC resulted in severe turmoil
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-0.145
0.472

-0.209
0.015
0.203
0.186
0.398
0.001
-0.105
0.179
0.008
0.953
-0.043
0.556
0.003
0.979

Est.

P-Val

Est.
P-Val
Est.
P-Val
Est.
P-Val
Est.
P-Val
Est.
P-Val
Est.
P-Val
Est.
P-Val

-0.014
0.784
-0.011
0.889
-0.131
0.054
-0.041
0.370
-0.083
0.207
-0.067
0.113
-0.045
0.525

0.212

0.137

ρAsia

Asia return

0.012
0.891
-0.221
0.112
0.093
0.432
-0.012
0.889
-0.025
0.843
-0.091
0.229
-0.176
0.152

0.318

-0.224

ρEU

EU Return

-0.070
0.233
0.501
<.001
0.860
<.001
-0.061
0.357
0.242
0.046
0.135
0.330
0.398
<.001

0.300

0.194

US Inno.

0.140
0.004
0.295
0.001
0.268
0.001
-0.023
0.644
0.219
0.002
0.081
0.063
0.277
0.001

0.670

Asia
Inno.
0.049
-0.071
0.525
0.176
0.274
0.341
0.017
-0.341
0.001
-0.235
0.117
-0.067
0.466
0.022
0.882

0.741

0.084

EU Inno.

9.89
0.007
19.00
<.001
105.23
<.001
2.50
0.287
4.02
0.134
1.93
0.381
18.90
<.001

0.446

8.28
0.016
14.31
0.001
18.33
<.001
1.06
0.588
11.10
0.004
5.94
0.051
14.99
0.001

0.419

0.42
0.812
3.58
0.167
6.43
0.040
11.76
0.003
2.48
0.289
2.04
0.361
2.08
0.353

0.556

Wald(US) Wald(Asia) Wald(EU)
1.61
1.74
1.17

The coefficients
reported.

ρi and Π

i

are the changes in the spillover effect following the AFC. The Wald-test statistics for no spillover from regional and global shocks are likewise

Note: This table shows how the Asian financial crisis affected spillover from regional and global volatility shocks to the economies under study. A post-AFC dummy variable
is added to the past external returns and innovations as in equation (3) below.

Thailand

Singapore

Philippines

Malaysia

Korea,
Republic of

Indonesia

China,
People’s
Republic of
Hong Kong,
China

ρUS

US return

Table 6 Test of the Spillover Effect from Global and Regional Shocks Following the Asian Financial Crisis
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in their respective equity markets. The results presented in Table 6 support
the claim that opening-up the markets of the economies under study led not
only to a greater degree of financial integration, but as well to an unwelcome
increase in volatility in the home-economy market. That said, as pointed out
above, financial integration and the possibility of increased volatility that
integration with external markets entails, should always be assessed in terms
of the extent of additional compensation offered per incremental unit of risk
borne by investors, and not solely in terms of the absolute increase in risk that
integration with external markets brings about.

Conclusion
Over the past two decades, Asian stock markets have grown significantly, not
only in terms of total market capitalization and the number of companies
listed on them, but also in terms of their influence on the global economy.
Some of this impressive growth resulted from home-economy governments
opening up financial markets to foreign investors.
In sum, this chapter demonstrates that following such deregulation, Asian
equity markets experienced significant spillover of increased volatility that
originated both in regional markets, and in particular, the EU and the US
markets. Further, this increase in volatility that spilled-over from markets
outside the region carried with it both advantages and disadvantages.
The chief advantage of integration with markets outside the region and the
consequent increases in volatility in the home-economy market is that such
integration allows domestic firms to access financial capital more cheaply
that would otherwise be the case (Bekaert and Harvey, 2000). Conversely,
the disadvantage to such integration is the increase in volatility caused by
unexpected volatility shocks originating in markets abroad.
Overall, the results of the study on which this chapter is based found that
the intensity of this spillover effect is heightened by increasing the level of
openness of the home-economy. This is demonstrated by the response of the
governments of the economies under study to the AFC and its aftermath,
during which period policymakers restructured their respective financial
markets in order to stabilize their then-fragile economies. Given that increased
openness leads to increased volatility, the result of increased openness is
increased investor risk. However, to the extent that such increased investor risk
is appropriately compensated by increased financial returns to investment,
the additional volatility that results from integration with markets outside the
home-economy is not necessarily undesirable.
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As a result, formulating appropriate financial-sector policy regarding
integration with markets outside the home-economy requires rigorous analysis
of risk-pricing. This is because such analysis is able to determine the extent to
which increased financial returns to investment compensate investors for the
increased risk associated with increases in volatility that result from integration
of the home-economy equity market with markets abroad. On balance, the
evidence presented in this chapter suggests that such increases in volatility
owing to financial shocks in external markets with which the home-economy
market is integrated are in fact appropriately compensated by returns that
exceed the market average risk-to-return ratio. The overall implication of this
latter result is that globalization per se should not be avoided solely on account
of the fact that greater openness makes equity markets more vulnerable to
financial turbulence that originates at the global level.

Notes
1 The conditional covariance matrix Ht is defined as below where subscript 1 indicates the US,
2, Asia and 3, the EU.

2 A simple restricted constant-correlation model proposed by Bollerslev (1990) with relaxation
to allow asymmetric innovations in the conditional covariance matrix by Glosten, Jagannathan,
and Runkle (1993) would be helpful for readers unfamiliar with the GARCH models.
3

4 While not reported in Table 2, most of the coefficients for the univariate conditional variance
of domestic innovations modeled in equation (4) are statistically significant at the 1% level.
The estimations for the PRC, Malaysia, and Thailand suggest that the asymmetric volatility
component related to negative innovations (δ3,i) is insignificant.
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5 Although other crises such as the Mexican peso crisis occurred during the study period, the
impact of such events on volatility in the eight markets under study is likely to have been
negligible. Such financial events are therefore excluded from the analysis for purposes of
simplicity of presentation.
6 Using yearly dummies in place of the crisis dummy variables does not alter the main results.
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CHAPTER 13

Asia’s Demand for and
Supply of Funds in the
Context of Regional Capital
Market Development
Ramesh Subramaniam and Mitzirose Legal
Introduction
Sustaining Asia’s current pace of economic advance over the coming
decades will require investment on a considerable scale. This investment
will necessarily take many forms, including constructing, maintaining,
and upgrading physical assets such as infrastructure facilities, housing,
commercial structures, machinery, and equipment, and investing in a broad
array of social infrastructure. To place the magnitude of Asia’s investment
requirements in context, they are estimated to have accounted for 12.0%
of world GDP in 2011, while the corresponding share of investment
undertaken in all countries worldwide that year was 23.5% (International
Monetary Fund, 2012). Thus, when translated into absolute terms, fulfilling
Asia’s infrastructure investment requirements over the coming decades will
consume sums measured in trillions rather than billions of dollars.
A major premise of this chapter is that even though Asia currently invests
much of its savings outside the region, its voracious demand for financial
capital over the coming decades will likely lead to two outcomes. First,
the flow of funds into the region will increase as profitable investment
opportunities continue to expand. Second, the region’s capital markets
will continue to integrate, since the supply of long-term funding cannot be
mobilized effectively only through national markets.

13_ Asia’s Demand for and Supply of Funds.indd 399

12/12/13 4:53 PM

400

Asian Capital Market Development and Integration—Challenges and Opportunities

However, even if capital inflows into the region do expand as referred
to above, much of Asia’s investment requirements will likely be met by
mobilizing savings generated from within the region. However, efficiently
channeling Asia’s considerable savings into productive investments within
the region will require upgrading its capital markets. This growth will likely
comprise three phases. The dominant feature of the first phase will likely be
expansion and further maturation of the region’s domestic capital markets.
Following this, harmonization of the region’s domestic financial policy and
regulatory frameworks will likely become an important feature of policy, both
domestically and regionally. Finally, the region’s capital markets will likely
enter a phase of gradual integration that has been facilitated by their earlier
expansion and maturation, as well as harmonization of the region’s financial
policy and regulatory frameworks.
The welcome outcomes described above notwithstanding, integration of the
region’s capital markets will likely bring with it increased risk of contagion,
particularly during periods of financial stress. Such a prospect suggests
that investment in financial safety nets as a means of counter-balancing
this increased risk of contagion is well advised both for Asia’s individual
economies, as well as its sub regional groupings such as the Association of
Southeast Asian Nations (ASEAN) and the ASEAN+3 grouping.1
Given that the capital market integration scenario outlined above unfolds as
described, it is worthwhile for the region’s policymakers to bear in mind the
costs associated with market integration as well as its benefits. As for the
costs of capital market integration, these appear to be both significant and
relatively well understood, as a number of papers and studies in recent years
have focused directly on these costs.2
As for the benefits of capital market integration, these may briefly be
summarized as follows. First, capital market integration facilitates the
transmission of price signals. Second, it improves the quality of the marketrelated information shared by financial transactors as well as the efficiency
on how it is shared, both of these strengthening market discipline. Third,
capital market integration expands the pool of domestic savings available
for investment, and improves the efficiency with which funds are allocated
among productive uses. Fourth, by increasing the degree of competition
faced by financial service providers, capital market integration facilitates
financial-sector innovation and lowers the cost of financial intermediation,
thereby improving access to financial services. Fifth, capital market integration
facilitates development of regional and international financial centers.
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Ultimately, all of the above outcomes directly or indirectly make domestic
financial systems more stable and resilient to shock, and facilitate long-term
economic growth. However, the degree to which this stability and long-term
growth are achieved depends on there being put into place appropriate
national and regional financial safety nets for counterbalancing the risk of
contagion referred to above. Finally, the above benefits of capital market
integration are subject to an important caveat: the magnitude of the benefits
achieved critically depends on the degree of maturation of the domestic
markets undergoing integration.3

Asia’s Demand for Funds Over the Coming Decades
Recent studies performed by Asian Development Bank (ADB) suggest that if
the region is to sustain its current pace of economic growth, that investments
on the order of $750 billion per year over the entire period 2010–2020 will be
required (Table 1).4 A recent study by McKinsey Global Institute corroborates
this latter estimate by noting that in 2008, the People‘s Republic of China
(PRC) and India together invested more than $500 billion in new infrastructure,
an amount that significantly exceeds the corresponding level of investment in
North America, and nearly equals that of Western Europe.5 This latter study
notes that investment on this scale—which has not occurred since the 1970s—
will equate to 25% of global GDP in 2030. This translates into global demand
for funds equaling approximately $24 trillion, of which the PRC’s share will be
an estimated $6 trillion per year, and India‘s, $2 trillion.
Table 1 Asia’s Projected Infrastructure Investment Requirements
by Sector, 2010–2020 (trillions of 2008 US dollars)
Sector

New
Capacity

Replacement

Total

Energy (electricity)

3.2

0.9

4.1

Telecommunications

0.3

0.7

1.0

Transport

1.8

0.7

2.5

Water and Sanitation

0.2

0.2

0.4

Total

5.4

2.6

8.0

Source: Seamless Asia, Asian Development Bank (ADB) and Asian Development Bank Institute (ADBI), 2009.
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The International Monetary Fund’s (IMF’s) Cross-Border Portfolio Investment
Survey (CPIS) reports portfolio investment flows on a global basis. Because
these data are disaggregated into cross-border equities, long-term bonds
and notes, and short-term debt instruments, they provide a general picture
of how funds move across the region.6 In 2011, of the $1,016 billion total
investment funds provided by Asia, only 17.8% were invested in Asian
economies (Table 2). In contrast, of the $4,590 billion invested in Asia, 22.1%
of it originated within the region. In fact, the majority of funds invested
in Asia originate in the European Union (EU) (29.5%) and North America
(34.6%), and much of the $5.7 trillion deployed in Asia in 2011 was not used
to meet Asia’s long-term development requirements.
Table 2

Global Portfolio Investment Flows, 2011 ($ billions)
From

To
Central Asia
East Asia

Asia
0

EU
7

Middle
East
0

North
America
4

Sub-Saharan
Africa
0

World
13

575

853

1

965

10

2,768

European Union

1,473

10,954

25

2,616

92

18,357

North America

1,829

3,296

54

1,304

22

9,859

261

249

1

367

1

1,017

Oceania
South Asia

55

67

1

64

74

266

126

181

1

183

6

526

10

70

0

83

4

178

Asia

1,016

1,357

4

1,582

91

4,590

World

5,694

17,745

138

7,596

264

39,467

Southeast Asia
Sub-Saharan Africa

EU = European Union.
Notes: Entries containing a zero denote values of minimal size.
Row designations: “Central Asia” refers to Armenia, Azerbaijan, Georgia, Kazakhstan, Kyrgyz Republic, Tajikistan,
and Uzbekistan. “East Asia” refers to the People’s Republic of China; Hong Kong, China; Japan; the Republic of
Korea; Mongolia; and Taipei,China. “European Union” or “EU” refers to Austria, Belgium, Bulgaria, Cyprus, the
Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, the Netherlands, Poland, Portugal, Romania, the Slovak Republic, Slovenia, Spain, Sweden,
and the United Kingdom. “Middle East” refers to Algeria, the Kingdom of Bahrain, Egypt, the Islamic Republic of
Iran, Iraq, Israel, Jordan, Kuwait, Lebanon, Libya, Morocco, Oman, Qatar, Saudi Arabia, the Sudan, the Syrian Arab
Republic, Tunisia, Turkey, the United Arab Emirates, and the Republic of Yemen. “North America” refers to Canada,
Mexico, and the United States. “Oceania” refers to Australia and New Zealand. “Pacific Islands” refers to the Cook
Islands, the Fiji Islands, Kiribati, the Marshall Islands, Palau, Papua New Guinea, Samoa, Solomon Islands, and
Timor-Leste. “South Asia” refers to Afghanistan, Bangladesh, Bhutan, India, the Maldives, Nepal, Pakistan, and Sri
Lanka. “Southeast Asia” refers to Brunei Darussalam, Cambodia, Indonesia, the Lao People’s Democratic Republic,
Malaysia, Myanmar, the Philippines, Singapore, Thailand, and Viet Nam. “Sub-Saharan Africa” refers to the 45
countries listed by the International Monetary Fund as comprising this grouping, less Burundi, Chad, and Somalia.
Column designations: “Asia” refers to Hong Kong, China; India; Indonesia; Japan; Kazakhstan; the Republic of
Korea; Malaysia; Pakistan; the Philippines; Singapore; and Thailand. “European Union” or “EU” includes Austria,
Belgium, Bulgaria, Cyprus, the Czech Republic, Denmark, Estonia, Finland, France, Germany, Hungary, Ireland, Italy,
Latvia, Lithuania, Luxembourg, the Netherlands, Poland, Portugal, Romania, the Slovak Republic, Slovenia, Spain,
Sweden, and the United Kingdom. “Middle East” refers to the Kingdom of Bahrain, Egypt, Israel, Kuwait, and
Lebanon. “Sub-Saharan Africa” refers solely to South Africa. “World” refers solely to those countries or economies
for which appropriate data are available.
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Asia’s Supply of Funds Over the Coming Decades
As mentioned above, the level of investment required for Asia to sustain its
current pace of economic growth over the coming decades is projected to
be substantial. This suggests a dramatic increase in the region’s demand
for investment funds over the coming years (ADB and Asian Development
Bank Institute [ADBI], 2009). Currently, the region’s supply of funds (i.e., the
pool of savings it has accumulated) is significant, as reflected in the current
account surpluses of a number of the region’s countries, the PRC in particular.
The above notwithstanding, both globally and regionally, the demand for
funds over the coming decades is projected to exceed the amount available
from savings. In fact, global demand for funds is projected to ultimately
exceed global supply by approximately 10%. Thus, despite a worldwide
saving rate of 22.6% of world GDP projected for the year 2030, in absolute
terms, a global shortfall of funds of $2.4 trillion is forecast to occur in that
year. Such an unwelcome outcome is in part due to a projected slowing in
the rate of growth of both global and regional savings over the coming two
decades. Other factors also point to an eventual shortfall of funds.
During the period prior to the Asian financial crisis, many of the region’s
economies borrowed sums in excess of their savings, a development that
ultimately enabled both currency and maturity mismatches in regional bond
markets to occur. However, following the Asian crisis, the region‘s savings
grew rapidly. This, coupled with the fact that the advanced economies were
deemed low-risk investment venues as compared to Asia during that period,
caused a significant portion of the region’s growing supply of funds to
flow into the United States (US) and the EU. This gave rise to a paradoxical
outcome: although the region’s supply of funds (i.e., savings) exceeded its
demand for them, projects within the region remain unfunded for lack of
financial resources (Figure 1).
Moreover, in recent years, the cost of borrowing has declined sharply, and
along with it, the average rate of return on investment. This in large measure
is the result of the accommodative monetary policy pursued by a number
of advanced economies in the wake of the global financial crisis of 2008.
Further, declining investment levels in the advanced economies following the
global crisis put further downward pressure on interest rates, thus further
lowering not only the cost of borrowing, but returns to investment as well.
The study performed by McKinsey Global Institute referred to earlier shows
that the mature economies invested $20 trillion less between 1980 and 2008
than they would have, had the global investment-to-GDP ratio remained at
its level of the late-1970s.7
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Figure 1 Savings-Investment Gap in Asia and the PRC, 1997–2012
(% of GDP)
%
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PRC = People’s Republic of China, GDP = gross domestic product.
Note: “Asia” refers to Afghanistan, Bangladesh, Bhutan, Brunei Darussalam, Cambodia, the PRC, Fiji, India,
Indonesia, Kiribati, the Lao People’s Democratic Republic, Malaysia, the Maldives, Myanmar, Nepal, Pakistan,
Papua New Guinea, the Philippines, Samoa, Solomon Islands, Sri Lanka, Thailand, Timor-Leste, Tonga, Tuvalu,
Vanuatu, and Viet Nam.
Source: ADB calculations based on World Economic Outlook Database, October 2012, International
Monetary Fund.

Some observers of this phenomenon view the cause of the relatively low levels
of investment that occurred during this period as a “global savings glut”—
which is a rather inelegant way of stating that Asia’s savings exceeded its
demand for funds for a number of years. According to this view, the relatively
low levels of investment observed during the period 1980–2008 resulted
from downward pressure on interest rates due to Asia’s excess savings. In
other words, the region’s savings flooded the global financial market with
funds to such a degree that the resulting increase in the supply of funds
caused interest rates to fall, thus reducing rates of return on investment to
levels below the threshold acceptable to investors.
However, in all likelihood, the impact of Asia’s savings-investment ratio on
global borrowing costs during this period was minimal, since until recently,
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threshold rates of return on investment for large institutional investors
remained quite high. For example, the threshold medium-term (five-year)
rate of return on investment for the region’s largest institutional investors
remained above 18% until the 2008 collapse of Lehman Brothers. Following
the Lehman collapse, borrowing costs fell dramatically due to waning
demand for funds and drastic cuts in refinance rates by central banks in most
advanced countries.
For example, the US Federal Reserve has committed to maintaining its
reference interest rate near zero until 2014. The central banks of many Asian
developing countries have likewise lowered interest rates, even in the face
of these countries facing major challenges as a result of more rapid inflation
than previously. However, as global demand for investment funds rises over
the coming years—in large measure due to Asia’s significant investment
requirements—interest rates worldwide will most certainly rise. The era of
cheap capital may thus well be coming to an end.
To sum up thus far, if the global and regional investment-savings gap is
not addressed, real interest rates will rise, signaling an increase in the cost
of investment funds. This will ultimately dampen investment levels, in turn
causing growth to slow. Further, while Asia’s savings-investment ratio is
generally high compared with other regions, not all Asian economies enjoy
surplus savings. As a result, Asian economies with relatively high savings
rates may be able to access funds more easily than other economies within
the region or beyond, which may in turn allow such economies to enjoy
more rapid rates of economic growth than their neighbors. Under such
circumstances, investors may come to favor such economies over competitor
investment venues, resulting in an outcome often referred to as a “regional
bias” in investor preferences. At the global level, this “regional bias” could
likewise reflect a preference for Asia as a whole over other regions, given that
Asia’s long-term growth trajectory unfolds as projected.
In the end, Asia‘s ability to meet its demand for funds over the coming
decades is likely to hinge on two factors: (i) the degree to which investor
regional bias increasingly favors the region with expanding inflows of funds,
and (ii) the degree to which the region’s capital markets mature and become
more integrated. The former would positively impact the size of the region’s
pool of funds, while the latter would positively impact the efficiency with
which these funds are allocated within the region.
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The Role of Capital Markets in Fulfilling
Asia’s Future Demand for Funds
Maturation of the region’s capital markets would expand the pool of funds
available to its economies by expanding the number and range of financial
instruments available to investors.8 However, the degree to which availability
of investible resources translates into their deployment greatly depends on
the preferences of firms and investors alike. In this regard, it is worthwhile
to review the factors that generally shape both investor behavior and the
demand for funds by firms within the region (see Figure 2). In this regard,
a number of noteworthy changes in investor behavior have taken place in
recent years. These are briefly summarized below.
First, investors in developed countries typically hold a significant portion of
their assets in equities. In this regard, equities markets channel funds into the
most profitable or most rapidly growing enterprises. This notwithstanding,
recent trends suggest that investors in the advanced economies—who
are majority holders of global financial assets—are losing their appetite
for equities. The reasons cited for this trend include (i) a shift in the age
composition of the population in the advanced economies that reflects
increasing dominance by the elderly, (ii) rapid growth in the availability of
alternative forms of investment such as private equity, (iii) regulatory changes
that impact commercial financial institutions, and (iv) a possible long-term
retreat from stocks due to their relatively low returns and increased price
volatility as compared to decades past.9 In short, the percentage share of
financial assets held in publicly traded equities worldwide is projected to fall
from 25% to 22% by 2020—a scant seven years from this writing.
Second, over the past decade, the percentage share of emerging markets
in the total value of global financial assets has increased. Further, the
percentage share of these markets is projected to grow significantly by 2020.
In that year, emerging markets are projected to account for 30%–36% of the
total value of global financial assets. Such a shift would expand the role of
emerging markets in the global financial system. However, unlike investors
in the advanced economies, investors resident in most emerging economies
hold the majority of their assets in bank deposits, while most central banks in
such economies hold their assets in fixed-income securities. While an increase
in the cost of financial capital—and thence rates of return on investment—
might encourage investors in emerging market economies to hold a greater
share of their assets in fixed-income securities and equity-investment vehicles
such as stocks, the results of recent surveys indicate a strong preference for
Asia-resident investors to hold assets in bank deposits (Lam and Pant, 2011).
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Figure 2 Factors Shaping Investor Behavior and the Demand for Funds
by Asian Firms
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Third, the decline in the demand for equities referred to earlier has caused
the supply of equities to exceed the demand for them, particularly in
developing economies. In such cases, while the demand for external funding
by commercial enterprises is significant, the rates of return these enterprises
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can offer to investors and still maintain profitability is minimal. As a result,
most of these companies have no choice but to rely on their own earnings
to finance expansion. In fact, the McKinsey Global Institute report (McKinsey
Global Institute, 2011) projects that globally, companies will need to raise
$37.4 trillion in additional financial capital to support growth, while current
total demand for equities is only $25.1 trillion.10 As a result of this imbalance,
share prices are likely to fall, and returns on investment may rise to attract
investors. However, as the cost of obtaining equity investment rises over the
coming decades, commercial enterprises may rely more on debt and less on
equity investment to finance growth.
Finally, while Asia’s current account surplus could theoretically be a source of
funding for commercial enterprises within the region, the cost of capital—
the price of equities in particular—is projected to rise over the coming
decade. As mentioned directly above, this would cause firms to use more
debt financing and less equity financing to fund expansion (McKinsey Global
Institute, 2011). Further, three other factors are likely to negatively impact the
supply of equities: (i) continuing dependence on bank credit as a source of
investible funds; (ii) expanding flows of foreign direct investment in response
to growth of profitable investment opportunities in the region; and (iii) the
dominance of state-owned-enterprises in many emerging market economies.

Recent Changes in Asia’s Supply Of Funds
Due to Asia’s relatively high savings rate, as well as the current weak global
demand for financial capital, Asia is at present a net supplier of investible
funds (Figure 3a). Further, CPIS data confirm that East Asia—which comprises
the PRC; Hong Kong, China; Japan; and the Republic of Korea—is a significant
net supplier of investible funds, and that Southeast Asia is increasingly a net
supplier of such funds (Figure 3b).
The composition of investment venues that absorb the region’s considerable
supply of investible funds varies widely across Asia’s subregions and
economies. For example, 37% of funds sourced from Hong Kong, China are
deployed within Asia itself, while North America is the recipient of most funds
sourced from Japan and the Republic of Korea. In contrast, Asia itself absorbs
nearly all of the funds sourced from most Southeast Asian economies for
which reliable data are available. The only exception to this is Indonesia, for
which 36% of the funds it supplies are absorbed by the EU. Notably, more
than 50% of the funds supplied by Malaysia and Thailand are absorbed by
Asian economies (Table 3, Figures 4a and 4b).
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Figure 3a Global Supply of Portfolio Investment Assets by Region,
2007–2011
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Source: ADB calculations based on Cross-Border Portfolio Investment Survey, International Monetary Fund.

Figure 3b Supply of Portfolio Investment Assets Relative to
Demand by Central Asia, East Asia, South Asia, and
Southeast Asia, 2007–2011
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Figure 4a Percentage Share of Total Investment Assets Supplied
by Hong Kong, China; Japan; and the Republic of Korea
Absorbed by Asia (% of funds supplied)
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Source: ADB calculations based on the International Monetary Fund’s Cross-Border Portfolio Investment Survey.

Figure 4b Percentage Share of Total Investment Assets Supplied
by Indonesia, Malaysia, the Philippines, Singapore,
and Thailand Absorbed by Asia (% funds supplied)
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Because the rising imbalance between prices of equities and returns to
equities, equity financing will most likely be insufficient to finance Asia’s
investment requirements over the coming decades. This implies an expanding
role for debt financing in fulfilling Asia’s future investment requirements. In
this regard, it is instructive to examine the possibility of bond-market financial
instruments providing additional funding for fulfilling Asia’s investment
requirements. The data relating to signed international syndicated credit
facilities and (international and domestic) debt securities published by the
Bank for International Settlements (BIS) are helpful in this regard, as are the
data concerning stock market capitalization published by the World Bank, as
these data may be used as a proxy for the magnitude of funds supplied by
global financial markets.

Value of Signed International Syndicated Credit Facilities
Absorbed by Asia
The agreed amount of money made available to borrowers may be used as
a proxy for access to global and regional debt financing markets, as these
variables follow similar trends. At both at the global and regional levels, there
occurred a contraction in the total value of signed international syndicated
credit facilities during both the Asian financial crisis (AFC) and the global
financial crisis (GFC). Following a steady increase in the total value of signed
syndicated credit facilities provided to Asian borrowers since early 1990s,
access to loan markets by Asian borrowers fell to $34.5 billion in 1998, and
then rose to highs of $242.0 billion and $247.7 billion in 2007 and 2011,
respectively (Figure 5a). In 2001, Asia’s share in the total global value of
signed international syndicated credit facilities was 9.9%. Conversely, in
the same year, Asia’s share in Japan’s total value of signed international
syndicated credit facilities was 29%.
However, Asia’s share in total available credit has varied considerably since
the early 1990s. While, during the pre-Asian financial crisis period of 1992–
1997, Asia’s share of the total available credit averaged only 8.8%, the
corresponding figure at the onset of the global financial crisis was 11.2%.
Figure 5b shows access to global credit markets by selected Asian countries
over the period 2000–2011. The increase in access to global credit markets
by the countries depicted in Figure 5b that began in 2009 suggests increasing
demand for capital on the part of Asian emerging economies.
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Figure 5a Total Value of Signed Syndicated Credit Facilities
Absorbed by Asia and the Rest of the World, 1992–2011
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Source: ADB calculations using Bank International Settlements data on Table 10: Signed international syndicated
credit facilities.

Figure 5b

Signed Syndicated Credit Facilities by Nationality of Selected
Asian Borrowers
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Volume of Debt Financing Absorbed by Asia
Net New Issues of International Debt Securities
The total value of new funds raised through debt financing worldwide is
appropriately measured by net new issues of international debt securities.
Encompassing both long-term and short-term securities, this measure equals
the total value of new issues (i.e., issues of such securities that have been
announced), less redemptions of debt securities that occurred during the
period in question.11
Historically, the trends that Asia and the rest of the world have followed
with respect to this measure have been similar. However, recent data indicate
that the trend Asia is currently following in absorbing net new issues of
international debt securities has begun to move in the opposite direction as
the rest of the world. In fact, that total value of net new issues of international
debt securities that Asia absorbed in 2009 reached $96.2 billion (Figure 6a).
Further, this increased by 46% to reach $140.7 billion in 2011. In contrast,
absorption of these securities by the rest of the world fell by 48% over the
same period, continuing the declining trend that began in 2008. Such data
confirm the fact that Asia’s demand for investible funds is expanding rapidly.
Paralleling the increasing trend in absorption of debt securities by Asia
referred to above is the increase in issuance of such securities by the PRC,
India, and Indonesia. For example, issuance of net new international debt
securities by the PRC rose from $3.8 billion in 2009 to $25.7 billion in 2010,
and then to $54.4 billion in 2011 (Figure 6b). India and Indonesia likewise
significantly increased their issuance of debt securities over the same period.
In the case of the PRC, the significant increase in issuance of debt securities
noted above roughly paralleled the August 2010 announcement by the
People’s Bank of China of a pilot scheme under which three types of financial
institutions outside the Mainland would be permitted to invest in the PRC’s
inter-bank bond market. Essentially, this scheme allowed foreign central
banks and monetary authorities to invest renminbi-denominated funds in
the Mainland’s inter-bank bond market. Following this announcement, new
net issues of international debt securities by the PRC rose dramatically. In fact,
BIS data confirm that by the first quarter of 2012, the PRC’s new net issues
of international debt securities had already reached $32.7 billion, an amount
equivalent to 60% of its total net new issues in 2011.
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Figure 6a Total Value of Net New Issues of International Debt
Securities Absorbed by Asia and the Rest of the World,
1994–2011
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Figure 6b Total Value of Net New Issues of International Debt
Securities Issued by the People’s Republic of China,
India, and Indonesia, 2003–2011
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Net New Issues of Domestic Debt Securities
The manner in which the total value of domestic debt securities is measured
contrasts sharply with measurement of the total value international debt
securities as explained above. This is because domestic debt securities are
issues that (i) are denominated in domestic currency, (ii) are issued by domestic
residents, and (iii) target domestic resident investors. The total value of net new
issues of domestic debt securities is thus calculated as the change in the value
of the stock of these securities. As this variable is reported in US-dollar terms,
the average US dollar exchange rate prevailing during the relevant reporting
period is used to convert the domestic-currency value of this variable into its
US-dollar equivalent. In short, this variable encompasses the total value of new
net issues of long-term bonds and notes, treasury bills, commercial paper, and
other short-term notes that have been issued in the domestic market.
Asia absorbed a relatively large percentage share of the total value of net
new issues of domestic debt securities in 2000 (58.9%) as compared with the
rest of world (McCauley, 2007). However, this share has tended to decrease
over time, in contrast to its increasing absorption of international debt
securities. Following a decline in 2001, Asia’s share in the total value of net
new domestic debt securities rebounded to reach 50.6%, but has fallen since
2010. This declining trend in part reflects a substantial increase in the share
of the rest of the world in absorption of net new domestic debt securities,
the US in particular. In 2004, the stock of domestic debt securities held by the
US increased from $1,178 billion to $2,267 billion (Figure 7a).
Figure 7a Change in the Stock of Domestic Debt Securities
Issued by Asia and the Rest of the World, 1995–2011
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As for issuance of net new domestic debt securities, the PRC and Japan
took the lead within the region in this regard for some time (Figure 7b).
However, the total value of net new domestic debt securities issued by these
two countries has fallen in recent years. In contrast, the total value of issues
by India and the Republic of Korea has risen substantially since 2000, while
the total value of issues by other Asian countries such as Indonesia, Malaysia,
and Thailand have risen to a lesser extent. Notably, the total value of India’s
issues of domestic debt securities has exceeded that of the Republic of Korea
since 2008, despite a significant decline in 2010.

Figure 7b Net New Issues of Domestic Debt Securities Issued by
India, Indonesia, the Republic of Korea, Malaysia, and
Thailand, 2000–2011
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Note: No 2011 data are available for India.
Source: : ADB calculations using Bank International Settlements data on Table 16A: Domestic debt securities.

Asia’s Stock Market Capitalization
Over past decades, the pace of economic growth has increasingly become tied
to development of the financial sector. As a result, the manner in which the
ratio of total stock market capitalization to GDP has changed over time has
become a useful indicator of capital formation in addition to those measures
discussed previously. In this regard, it is notable that with the exception of
Central Asia, the ratio of stock market capitalization to GDP for all of Asia’s
subregions exceeds 50%. Further, both this variable and the annual rate of
GDP growth follow a similar trend over time (Figure 8).
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Figure 8 Ratio of Stock Market Capitalization to Gross Domestic
Product and Annual Growth Rate of Gross Domestic
Product in Central Asia, East Asia, South Asia, and
Southeast Asia, 2000–2011
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and International Monetary Fund’s World Economic Outlook, October 2012.

Conclusion
Overall, Asia’s pace of economic advance over the past four decades has
been impressive. Further, during this period, the region’s overall rate of
poverty incidence has declined, and significant progress has been achieved
in fulfilling the Millennium Development Goals. Yet, to sustain such progress
over the coming years, substantial investment will be required. In this regard,
the fact that a considerable share of the region’s savings accumulated thus
far has been diverted to investment venues outside the region such as Europe
and North America is of particular concern. However, the steady increase
in issuance of both equity and debt financing instruments by a number of
the region’s economies, as well as their increasing access to internationally
syndicated credit facilities is encouraging in this regard.
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The trends in the region’s pace of capital formation summarized in this chapter
suggest that its economies will be increasingly able to attract funds from
outside the region. However, fulfilling Asia’s future investment requirements
will as well require that its considerable savings be increasingly channeled
into investments within the region. For this to occur, appropriate reform of
policy, institutional, legal, and regulatory frameworks will be necessary. Further,
even in the face of increasing inflows of investment capital from outside the
region and channeling of Asia’s savings into regional investments, fulfilling the
region’s future investment requirements will require efficiently channeling such
resources into appropriate investments. Given that this condition is fulfilled,
the deepening and maturation of the region’s financial markets will be of
significant assistance in financing the infrastructure necessary for sustaining
Asia’s current pace of economic advance.
The above notwithstanding, ensuring that the deepening and maturation of
Asia’s domestic financial systems will be sufficient to fulfill the region’s future
infrastructure requirements will require that governments and international
financial institutions alike support the region’s financial-sector development
through appropriate interventions. However, such interventions must be
driven by policy initiated at the national level, with subregional and regional
support for such policy subsequently being harmonized with it. In this regard,
support at the subregional and regional levels has an important role to play
in the case of economies for which developing viable capital markets are
currently beyond their grasp.

Notes
1 The membership of the Association of Southeast Asian Nations (ASEAN) currently comprises
10 countries including Brunei Darussalam, Cambodia, Indonesia, the Lao People’s Democratic
Republic, Malaysia, Myanmar, the Philippines, Singapore, Thailand, and Viet Nam. The term
“ASEAN+3” collectively refers to all of the ASEAN member countries taken together, plus the
People’s Republic of China, Japan, and the Republic of Korea.
2 ADB. 2012. Asian Economic Integration Monitor. Manila: Asian Development Bank. See in
particular the chapter on Costs and Benefits of Integration by Iwan Azis.
3 See Chapter VIII of the 2007–2008 Report on Currency and Finance of the Reserve Bank of
India.
4 The two most recent studies are Asia 2050 and Seamless Asia.
5 Farewell to Cheap Capital: The Implications of Long-Term Shifts in Global Investment and
Saving. McKinsey Global Institute. December 2010.
6 These data, which exclude foreign direct investment, report cross-border investment
positions in equity and debt securities. They thus ignore securities held by residents of the
economy or country of issue.
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7 Farewell to Cheap Capital: The Implications of Long-Term Shifts in Global Investment and
Saving. McKinsey Global Institute. December 2010.
8 The literature regarding the financing of corporate growth and project financing by banks as
opposed to capital market-based funding sources is extensive. However, in keeping with the
overall orientation of this book, the focus of the present chapter is limited to the demand for
funds supplied through capital-market funding sources.
9 Financial assets refer to equities, bonds, and other fixed-income securities, cash and bank
deposits, and alternative assets. Real estate, financial derivatives, physical assets such as gold,
and equity in unlisted companies are all excluded from the definition of “financial assets”
used here.
10 This projection is based on data for the following countries: Australia, Brazil, Canada, the
People’s Republic of China, France, Germany, India, Indonesia, Italy, Japan, Mexico, Russian
Federation, South Africa, the Republic of Korea, Spain, Turkey, the United Kingdom, and the
United States.
11 Announced new issues (also known as “gross issues”) of international money market
instruments, bonds, and notes implicitly reflect current conditions prevailing in the
international debt market at the time of publication. This includes all underlying financial
conditions such as interest rates and exchange rates, since this measure includes the US-dollar
value of bonds denominated in non-dollar currencies as computed at current exchange rates.
However, due to lack of available data for nearly all Asian economies, the analysis presented
in this chapter excludes this measure.
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CHAPTER 14

ASEAN+3 Capital Market
Integration: Cost of Capital
and Investment
Ki Beom Binh and Yong-Rin Park

Introduction
A dramatic increase in regional financial integration has occurred over the
past two decades. Most notable in this regard is Europe’s integration, which
culminated in the creation of the European Monetary Unit, or euro in January
1999. This in turn allowed the formation of a single financial services market
that integrated European Union equity, bond, and credit markets, albeit to
varying degrees.
In Asia, the most notable regional integration initiative of the past two
decades was that of the Association of Southeast Asian Nations (ASEAN).1
While ASEAN’s initial focus was simply regional cooperation, the turbulence
that followed the 1997 Asian financial crisis turned the attention of ASEAN
members to that of ensuring that such crises would not occur in the future, or
if they did occur, that their impact on member countries would be minimized.
This led the ASEAN countries to mutually agree that regional cooperation
alone was insufficient to prevent such crises altogether, or even to minimize
their negative impacts on member countries. The 10 member countries thus
agreed to transcend the original ASEAN framework by broadening its scope
to include financial integration. This agreement included two objectives:
deregulation of capital flows beginning in 2003, and establishment of the
ASEAN Economic Community (AEC) by 2015.
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The objectives referred to above are laid out in the AEC 2015 Blueprint, which
primarily focuses on financial integration. The likely benefits of financial
integration notwithstanding, ASEAN decision-makers understood that
reaping all of the potential scale economies and efficiencies that financial
integration offers would require the grouping’s original membership to be
expanded to include the People’s Republic of China (PRC), Japan, and the
Republic of Korea, the expanded grouping being referred to as “ASEAN+3”.
Thus far, the expanded grouping has formulated two initiatives: (i) the ASEAN
Plus Three Cooperation Work Plan, under which a multilateral currency swap
agreement has been concluded, and (ii) the Asian Bond Markets Initiative
(ABMI), a program for promoting local-currency bond markets. However,
both of these initiatives are cooperative in nature, and thus were never
intended as formal mechanisms for operationally integrating the expanded
grouping’s 13 domestic capital markets.
Ultimately, in the absence of the “Plus-Three” countries, the benefits of
integrating ASEAN capital markets are likely to be limited, since with the
exception of Malaysia and Singapore, ASEAN capital markets are limited
in both size and scope. Further, given the size and breadth of the PlusThree countries’ financial markets, the practices of the latter are likely to
play an important role in ASEAN-wide capital market integration. However,
no official consensus among the ASEAN+3 countries has thus far been
reached regarding integration of the 13 countries’ respective capital markets.
Nevertheless, inclusion of the Plus Three countries into the ASEAN framework
is likely, given the scale of the potential benefits of such inclusion. Given
this, initial quantitative analysis of the potential benefits of an integrated
ASEAN+3 capital market is a worthwhile exercise.

Literature Review
While a wide body of literature pertaining to integration of capital markets
exists, that relating to the benefits and costs of integrating financial markets
per se is relatively limited. In fact, it is often argued that the benefits of
financial integration are so obvious as to be hardly contested at all (Mohan,
2005). That said, the benefits generally cited include risk-sharing as a result
of portfolio diversification, smoothing of consumption streams, and gains
in allocative efficiency (Obstfeld, 2008; and Garcia-Herrero et al., 2008). An
additional benefit less often referred to is that financial integration facilitates
economic growth, both through direct and indirect mechanisms (Prasad
et al., 2003).
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As for the costs of financial integration, those generally cited include the risk
of contagion from one market to another, this resulting in concentration of
capital flows, and in turn, misallocation of financial resources which impedes
economic growth and exacerbates domestic distortions. Further, financial
contagion could at least in the short term lead to macroeconomic instability,
and as a result, pro-cyclical capital flows that could magnify fluctuations in
investment levels, thereby increasing volatility in the output of goods and
services and slowing average rates of economic growth (Kose et al., 2006).
Empirical assessments of financial integration in East Asia carried out thus far
have generally focused on three areas: (i) the current status of integration,
(ii) the impact of financial integration on the pace of economic growth, and
(iii) links between financial integration and international trade. As for (i),
the current status of financial integration, most studies find that the degree
of financial integration in East Asia remains limited as compared to Europe
(Jeon et al., 2005; Garcia-Herrero and Wooldridge, 2007; Kim et al., 2007;
Kim and Lee, 2008).
Regarding (ii), the impact of financial integration on economic growth, the
literature generally views financial integration in a positive light (Imbs, 2004;
Ahn and Lee, 2007; Bonfiglioli, 2008; Kose and Terrones, 2008). However,
some studies report that financial integration is not always beneficial to
growth (Fujiki and Terada-Hagiwara, 2007; Osada and Saito, 2010).
As for (iii) above, the linkages between financial integration and international
trade, the evidence thus far views financial integration and integration of
international trade as being closely associated, with financial integration
generally following integration of international trade, at least in the East
Asia case (Rose and Spiegel, 2002; Forbes and Chinn, 2004; Eichengreen
and Park, 2004; Shin and Yang, 2006). However, some studies conclude that
financial integration precedes integration of international trade (Fukao et al.,
2003; Zhang et al., 2005; Ronci, 2004).

Background to ASEAN+3
The ASEAN Economic Community (AEC) and the ASEAN+3 Grouping
Formed in 1967, ASEAN’s original purpose was that of accelerating economic
growth, social progress, and cultural development in all of its member
countries, and ensuring peace and stability by providing a forum in which
members could resolve their differences in a peaceful manner. However, as
mentioned above, the turbulence in the wake of the Asian financial crisis of
1997 made operationalizing ASEAN’s original goals more urgent, acceleration
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of economic growth in particular. As a result, in 2003 the ASEAN members
began formulating an operational plan for deregulating capital flows and
accelerating economic integration. This culminated in an agreement that
the ASEAN Economic Community (AEC) would be established by 2015, and
endorsement of the AEC 2015 Blueprint, the latter focusing on financial
integration of the ASEAN region in a manner that would make possible the
free flow of goods, services, capital, and labor within the grouping.
However, operationalizing such an ambitious plan is a daunting task, since
integrating the capital markets of a set of countries as diverse as the ASEAN
members would require unanimous agreement on a relatively large number
of procedural details. In order to facilitate this process, the grouping founded
the ASEAN Capital Market Forum (ACMF), a body comprising the chief
securities regulators of the member countries. Following extensive discussion
of policy issues pertaining to the individual capital markets, the ACMF
submitted Implementation Plan 2015 to the 13th ASEAN Finance Ministers
Meeting in 2009.
Ultimately, AEC Blueprint 2015 seeks to build a regionally integrated capital
market within which capital can move freely, bond issuers can freely raise
capital, and investors can freely invest in any of the grouping’s domestic
capital markets. Implementation Plan 2015 thus addresses three broad areas
relating to capital market integration: (i) creation of an enabling environment
for regional integration, (ii) creation of market infrastructure and regionally
focused products and intermediaries (including an ASEAN exchange alliance,
a governance framework, promotion of new regional financial products,
and regionally active market intermediaries), and (iii) strengthening the
implementation process, which in particular includes aligning the domestic
capital market development plans of each member country in a manner that
facilitates their ultimate integration at the regional level. Once AEC Blueprint
2015 and Implementation Plan 2015 have been fully implemented, ASEAN
will have achieved significant regional integration of the domestic capital
markets of its member countries.
Officially named “ASEAN Plus Three” (or APT), ASEAN+3 was established at
the ASEAN Finance Ministers’ Meeting in Manila in April 1999. The consensus
at this meeting was that (i) absence of a regional capital market and largely
underdeveloped domestic financial systems were the chief obstacle to
channeling the region’s substantial savings into investments in a manner that
would help prevent another financial crisis, and (ii) that it was imperative
for Asia’s emerging economies to reduce reliance on external financing as
a result of their “original sin” problem that prevents most such countries
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from borrowing internationally in their own currencies (Eichengreen and
Hausman, 2005; Fritz and Muhlich, 2006).
More recently, two other ASEAN+3 agreements have been endorsed, these
being (a) the Second Joint Statement on East Asia Cooperation, and (b)
the ASEAN Plus Three Cooperation Work Plan (2007-2017), both of which
were adopted at the 11th ASEAN+3 Summit in 2007. Subsequently, the
Guidelines on Implementation of the Work Plan were endorsed at the 13th
ASEAN+3 Directors-General Meeting in 2009.
Currently, ASEAN’s progress in regional cooperation pertaining to finance
and monetary matters has been steady, with the primary focus remaining
on implementation of two cooperation programs. The first of these is the
Chiang Mai Initiative for Multilateralization (CMIM), a multilateral currency
swap agreement among member countries. Following protracted negotiations
with the International Monetary Fund (IMF) in the wake of the Asian financial
crisis, the ASEAN+3 countries agreed to set up a mainly bilateral currency
swap scheme known as the Chiang Mai Initiative (CMI), which was set up in
anticipation of another financial crisis, the CMI later developing into the CMIM.
The other noteworthy cooperation program is the Asian Bond Markets
Initiative (ABMI), which is to develop efficient, liquid, local-currency bond
markets in Asia, the ultimate objective of the initiative being to better
channel Asian savings into investments within the region. Other initiatives
undertaken under the ASEAN+3 umbrella include the Asian Bond Funds and
Economic Surveillance System, which is being implemented by the ASEAN+3
Macroeconomic Research Office (AMRO).
While the 10 ASEAN member countries have used both ASEAN- and
ASEAN+3-based approaches to deepening their domestic capital markets,
the most significant financial initiatives thus far have occurred at the
ASEAN+3 level. In this regard, it may seem surprising that the 10 ASEAN
member countries have continued to pursue regional economic integration
initiatives in addition to economic and financial integration with the Plus-Three
countries. However, this is in fact an efficient strategy, since maintaining the
10-member ASEAN grouping strengthens the negotiating power of these ten
countries with the Plus-Three countries. Further, there is a significant amount
of economic interdependence between ASEAN’s 10 members and the Plus
Three countries. Thus, the ASEAN countries stand to benefit significantly
from integrating their financial markets regionally, as well as internationally
in tandem with the Plus-Three countries.
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Key Characteristics of ASEAN+3 Capital Market Integration
The ASEAN+3 capital markets share three interesting features. First, all 13
economies have pursued export-led growth strategies and have relatively
high savings rates. This has resulted in their possessing significant net
foreign assets, the sources of which include their respective current account
surpluses and their relatively high levels of foreign direct investment. Second,
because development of the financial sector in most ASEAN+3 countries has
not yet progressed to the same extent as development of the manufacturing
sector, the banking subsector dominates the financial sectors of nearly all 13
countries. As a result, the stock and bond markets in the ASEAN+3 countries
are at a relatively early stage of development. This accounts for the grouping’s
joint efforts in pursuing initiatives such as the CMIM and ABMI.
Further, while capital markets in the ASEAN+3 countries are not well
integrated intra-regionally, their degree of integration with global equity
markets is significant. For example, US and European investors hold 69% of all
equities in the eight key ASEAN+3 domestic capital markets. This integration
with global markets is apparent both from the size of foreign equity holdings
that the US and Europe account for (Table 1), and from the degree of
correlation in stock-price movements between the ASEAN+3 domestic stock
markets and the US stock market. For the correlation values, we use US Dow
Jones Industrial Average with national-level stock price indexes: Shanghai
SE Composite for People’s Republic of China, IDX Composite for Indonesia,
TOPIX for Japan, KOSPI for Republic of Korea, KLCI for Malaysia, PSEI for
Philippines, Straits Times for Singapore, and SET for Thailand. (Table 2).
The ASEAN+3 domestic bond markets show limited integration, except in the
case of bonds written by the highest-rated issuers in the yen-denominated
bond market (Table 3). This is the primary reason why the Asia Bond Funds
Initiative targets greater integration of the ASEAN domestic bond markets.
As for US-dollar-denominated bonds written by ASEAN+3 issuers, investors
in this market currently buy a substantial number of international bonds
issued by top-rated corporations. However, other than that, integration with
major global markets is highly variable among the various ASEAN domestic
bond markets (Table 4).
Challenges to Integration of ASEAN+3 Capital Markets
Despite the significant progress achieved thus far by the ASEAN+3 member
countries, the grouping is well behind Europe in integrating its financial
markets. According to Sheng and Teng (2007), the capital markets in most
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US

Thailand

43.90%

25.00%

458,925

14,941

32,247

4,112

13,349

80,365

223,986

13,652

76,272

Europe

Japan

–

1.90%

34,792

1,605

8,427

271

1,851

5,816

3,341

13,481

Source: International Monetary Fund (IMF), Direction-of-Trade Statistics (DOTS), Jang (2011).

Percentage share in total
holdings listed

805,026

20,999

Singapore

Total

9,026
56,356

Philippines

20,270

122,416

Republic of Korea

Malaysia

450,096

25,239

100,624

Japan

Indonesia

People’s Republic of China

16.10%

295,696

6,124

23,708

1,532

11,803

16,377

25,167

9,292

201,693

East Asia
including
Japan

13.00%

238,344

11,774

11,990

2,148

8,194

36,219

117,938

9,447

40,636

Other
Countries
Total

100.00%

1,832,783

55,443

132,728

17,089

55,467

261,193

817,187

60,971

432,706

17.40

62.30

8.60

23.30

25.70

14.90

8.60

7.30

% of HostCountry
GDP

Table 1 Foreign Equity Holdings in the Eight Key ASEAN+3 Domestic Equity Markets, by Country
Grouping ($ millions)
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1.00

1.00

1.00

0.56

1.00

0.34

1.00

0.76

0.48

1.00

0.22

0.81

Indonesia

1.00

0.05

0.17

0.72

1.00

-0.02

-0.60

-0.14

Japan

1.00

0.21

0.96

0.74

0.58

1.00

-0.15

0.69

0.09

0.48

Republic
of Korea

1.00

0.94

0.21

0.95

0.79

0.61

1.00

0.79

-0.21

0.93

0.34

0.81

Malaysia

1.00

0.90

0.91

0.39

0.89

0.74

0.68

1.00

0.98

0.79

-0.28

0.90

0.38

0.80

Philippines

1.00

0.44

0.44

0.62

0.58

0.49

0.18

0.53

1.00

0.43

0.66

0.17

0.28

0.32

0.04

0.28

Singapore

1.00

0.51

0.74

0.80

0.82

0.14

0.79

0.46

0.58

1.00

0.49

0.86

0.85

0.88

-0.34

0.76

-0.26

0.49

Thailand

Note: For the correlation values, we use US Dow Jones Industrial Average with national-level stock price indexes: Shanghai SE Composite for People’s Republic of China, IDX
Composite for Indonesia, TOPIX for Japan, KOSPI for Republic of Korea, KLCI for Malaysia, PSEI for Philippines, Straits Times for Singapore, and SET for Thailand.
Source: IMF, DOTS, Jang (2011).

Thailand

Singapore

Philippines

Malaysia

Republic of Korea

Japan

Indonesia

People’s Republic of China

US

Panel B. Jan.1999-Jun. 2010

Thailand

Singapore

Philippines

Malaysia

Republic of Korea

Japan

Indonesia

People’s Republic of China

US

Panel A. Jan.1991-Dec.1996

US

People’s
Republic
of China

Table 2 Correlation of Stock-Price Movements in Eight Key ASEAN+3 Stock Markets
with the US Stock Market
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11,940
7,506
7,552
2,035

Malaysia

Philippines

Singapore

Thailand

Source: IMF, DOTS, Jang (2011).

Percentage share
holdings listed
12.70%

118,729

25,772

Republic of Korea

Total

52,700

Japan

total

Indonesia

in

1,602
9,622

People’s Republic of China

US

30.00%

279,982

3,086

8,825

7,795

10,820

40,009

199,776

5,786

3,885

Europe

2.90%

26,938

886

4,998

2,937

2,774

12,200

–

2,649

494

Japan

22.20%

206,800

5,054

13,521

7,630

16,921

62,342

30,824

16,747

53,761

East Asia
including
Japan

32.10%

299,405

2,075

6,954

818

8,732

11,160

259,553

7,347

2,765

Other
Countries

100.00%

931,854

13,136

41,850

26,686

51,187

151,483

542,853

42,151

62,507

Total

4.10%

19.60%

13.40%

21.50%

14.90%

9.90%

6.00%

1.10%

% of HostCountry
GDP

Table 3 Holdings of Local-Currency-Denominated Bonds in Eight Key ASEAN+3 Domestic Bond Markets,
by Country Grouping ($ millions)
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Table 4 Correlation of Returns to Local-Currency-Denominated
Bonds with US Treasury Bonds (with returns to localcurrency-denominated bonds expressed both in local-currency
and US-dollar terms)
Expressed in US Dollars

Expressed in Local
Currency

People’s Republic of China

0.142

0.214

Indonesia

0.106

0.339

Japan

0.506

0.143

Republic of Korea

-0.107

0.305

Malaysia

0.036

0.276

Philippines

0.134

0.305

Singapore

-0.095

0.146

Thailand

0.152

0.271

Source: IMF, DOTS, Jang (2011).

ASEAN+3 countries are relatively shallow, and thus face significant barriers
to efficient functioning. These barriers include:
• Significant differences in the practices in the various domestic markets,
as well as in the degree of development of laws, regulatory standards,
administrative processes, and institutions governing the functioning of
the respective markets.
• Relatively high transactions costs in many domestic markets, including
brokerage and stamp duties that hinder liquidity.
• Barriers to entry by foreign entities, and a conservative regulatory stance
toward innovation.
• Conflict between interests promoting regional integration and national
interests.
• Bureaucratic in-fighting, and lack of cooperation between the public
and private sectors.
• Lack of a common philosophy and operational plan for achieving
integration.
The most significant problem in this regard is a disparity in the stage of
development of the ASEAN+3 capital markets. This disparity understandably
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causes the smaller domestic capital markets to fear that opening-up to
regional integration would cause them to lose their own liquidity to other
markets (McCauley (2007)). Further, in many jurisdictions, capital controls,
restrictions on foreign-exchange operations, differences in tax-withholding
regimes, and lack of clarity regarding ASEAN+3 monitoring and coordination
mechanisms compound this fear of loss of liquidity.
Ultimately, achieving the full benefits of capital market integration in the
region will require addressing the issue of a regional monetary unit (RMU).
Unlike the European Union, the ASEAN+3 plan for capital market integration
does not include use of a common currency. Addressing the exchange-rate
risk and market fragmentation inherent in such an arrangement remains a
significant barrier to full capital market integration.
In this regard, despite cooperative initiatives undertaken by ASEAN+3
members relating to exchange-rate management, concrete progress at the
policy level is notably lacking. As for financial integration per se, proposals
have ranged from modest calls for closer coordination of national capital
markets, to ambitious initiatives such as creation of supranational regional
stock and bond markets. However, even financial cooperation (as opposed to
formal integration) in the ASEAN+3 region remains more conceptual than
operational at this writing.
This is even more true of the progress achieved thus far relating to an
ASEAN+3 RMU. Introduction of an RMU has been discussed in the context
of strengthening regional surveillance and promoting greater exchangerate coordination. However, the importance of operationally resolving this
issue cannot be overstated, since in the absence of a common currency,
deepening financial integration will most certainly require close coordination
of movements in exchange rates. In this regard, the notion of an ASEAN
RMU comprising a basket of regional currencies has been proposed (Rana,
2009; Rana, Cheng, and Chia, 2010), though a consensus as to the exact
composition of the basket has not yet emerged. According to Rana (2009), the
RMU might take several alternative forms, such as: (i) a single currency used
throughout a monetary union, ii) a parallel regional currency (Eichengreen,
2006), (iii) an alternative international reserve asset, or (iv) a simple unit
of account.
A major barrier to use of an RMU as a single currency is that it would be
feasible only if member countries were to form a fiscal union as well as a
monetary union. In this regard, events in the Eurozone of late provide a
dramatic example of the problems that can occur when a monetary union
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is formed in the absence of a parallel fiscal union. Because a fiscal union of
countries with income levels as widely disparate as the ASEAN+3 is unlikely,
use of the RMU as a single currency is more an interesting hypothetical notion
than it is a likely operational outcome for the ASEAN+3 grouping. That said,
regardless of the form the proposed RMU were to take, its introduction could
potentially reduce transactions costs currently borne by exporters, importers,
and market participants. In short, reaping the full benefits of integration will
ultimately require some type of exchange-rate coordination program, the
centerpiece of which could be an RMU.

Objective of the Present Study
Despite the obstacles to operationally integrating the capital markets of
the ASEAN+3 grouping referred to above, quantitatively assessing the
potential benefits of capital market integration in the region is a worthwhile
exercise, if for no other reason than actual integration might be spurred by
quantitatively demonstrating that the potential benefits are significant. With
the regard to the overall objective of the study, it is noteworthy that one of
the most important mechanisms through which capital market integration
can accelerate economic growth is through a reduction in the cost of capital,
and the beneficial impact of such a reduction on corporate investment, and
thence, capital accumulation, increases in productivity, and output.
In this regard, the existing literature relating to capital market integration in
the ASEAN+3 grouping has mainly focused on qualitative assessment of the
costs and benefits of capital market integration, with little effort being made
toward quantifying these costs and benefits. It is thus the objective of this
chapter to perform initial quantification of the potential economic benefits
of integrating the currently fragmented ASEAN+3 capital markets into a
seamless capital market. That said, even when the numerous difficulties in
operationalizing capital market integration in the region are assumed away,
rigorous quantitative analysis of integration the ASEAN+3 capital markets is
a formidable task. The exercise on which this chapter is based thus focuses
on quantifying the beneficial impacts of market integration on the cost of
capital and on thence on the level of corporate investment.

Assumptions and Caveats
Financial theory suggests that integrating a series of discrete national capital
markets into an integrated regional capital market would bring about
significant efficiency gains, in that such integration would allow investors
from all member countries to allocate capital to the activities and locations
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in the region where it is the most productive. Further, the increased flow
of funds and volume of trading activity resulting from market integration
would (i) increase liquidity, (ii) lower the cost of capital for firms seeking it
for productive purposes, and (iii) lower the transactions costs associated with
investment. Further, capital market integration would increase the number
of financial intermediaries present in the market. The resulting increased
competition would tend to lower the cost of financial services, which would
likewise attract more capital into the larger, more efficient integrated market.
As stock-market shares become more liquid and transaction costs fall in the
face of integration, fund managers are increasingly willing to take positions
in stocks. Further, the increased visibility of an integrated stock market
of significantly larger size than previously would likely attract the interest
of investors that formerly shunned the ASEAN+3 unintegrated markets.
Regarding bond markets, the need to finance the region’s government deficits,
the demand for financing infrastructure projects, and the expansion plans of
corporations active in the region make development of domestic bond markets
a necessity. Moreover, regional governments recognize that deep, liquid, and
efficient bond markets help alleviate currency and maturity mismatches.
The above benefits of capital market integration notwithstanding, our study
makes a number of simplifying assumptions. First, our enquiry focuses solely
on the impact of capital market integration on the cost of capital, and on
the additional investment that such a reduction in the cost of capital would
bring about. The analysis thus ignores the beneficial impacts of removing
restrictions currently in place in capital market sub-sectors such as banking
and insurance. While excluded from the analysis, such benefits are likely to
be considerable, since these latter subsectors currently account for the bulk
of corporate financing in the ASEAN+3 countries.
To the extent that bank capital sufficiency requirements were tightened in the
wake of the recent global financial crisis, interest rates on bank loans may not
fully decline to the level otherwise potentially attainable in a fully integrated
financial market. However, even this more limited reduction in interest rates
would facilitate growth in the corporate bond market relative to the credit
market as a source of corporate financing. That said, our analysis focuses
solely on the markets for stocks and bonds. As a result, it completely ignores
the beneficial impact on the cost of capital of integration of the banking
sector. Our study thus understates the full benefits likely to result from
integration. The estimated benefits presented by our analysis could therefore
correctly be viewed as the lower-bound of the potential benefits likely to be
forthcoming from integration of the region’s capital markets.
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A second major simplification is that while the barriers to achieving full
integration of the ASEAN+3 markets for stocks and bonds referred to earlier
are significant, our analysis assumes that integration is both timeless and
complete. Other than for reasons of simplifying the analysis, there is an
excellent rationale for our performing the analysis presented in this manner.
In fact, there exist many uncertainties regarding the amount of time required
to achieve full integration, and the exact steps likely to be taken in this
regard. As a result, there is little need to consider the impact on the ultimate
estimated potential gains from market integration of each particular stage of
the process in each of the 13 countries.
Similarly, because our analysis assumes that integration is both timeless
and complete, it likewise assumes that capital market integration in the
ASEAN+3 countries will allow investors to allocate each unit of capital to its
most productive use. While logical and seemingly simple, this is a sweeping
assumption. In fact, it implicitly assumes that all enabling institutional
infrastructure is in place, including harmonized standards, mutual recognition,
deregulation of domestic capital markets to the same extent in all countries,
efficient linkages between domestic exchanges, and optimal coordination
of domestic legal frameworks. In other words, our analysis assumes that
the investor opportunity set comprises all assets in the region implied by
analysis using the capital asset pricing model (CAPM), in that it requires that
all appropriate institutional infrastructure is both in place and functioning in
an optimal manner.
Further, while our analysis assumes that member countries may ultimately
use a common monetary unit such as the RMU, or that they may even adopt
a common currency for all transactions as in the European Union, it does not
assume pre-existence of such a regional monetary unit. This helps to simplify
the analysis presented below, as the historical returns to individual assets
and market portfolios were generated in the absence of a common currency.
However, we use US-dollar-converted returns in all cases to facilitate crosscomparison of the benefits of using a common monetary unit, the latter use
differing considerably from assuming use of a common currency.
Third, the focus of our analysis is restricted to the impact of integration on
pure market deepening and the increase in liquidity resulting from free access
to capital markets by investors. The results may thus further be properly
regarded as conservative estimates of the beneficial impact of integration.
Other than market deepening, the major channels through which integration
decreases the cost of capital include (i) the reduction in financial services fees
that arises from increased competition by more sophisticated or lower-cost
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intermediaries than previously, (ii) a broader opportunity set for investors,
which implies greater opportunities for diversification and a resulting
decrease in the required rate of return, and (iii) convergence to regional best
practices as a result of harmonization of national supervisory infrastructure
including accounting standards, security laws, and supervision of banks and
corporate finance entities. However, because these beneficial impacts on the
cost of capital are indirect in nature and are thus difficult to quantify, they
are ignored by our analysis.
Fourth, in addition to the benefits referred to above, capital market integration
brings with it the potential risk of contagion, and thence increased systemic
risk. In a world of imperfect capital markets, integration can make a country
more vulnerable to external macroeconomic shocks and financial crises. Such
an increase in systemic risk may arise from financial intermediaries becoming
consolidated in the process of market integration. Unlike well-developed
financial systems such as those of the EU and other developed-country
groupings, the potential risk of contagion due to financial integration is
likely significant for the ASEAN+3 grouping. However, our analysis does not
quantitatively compare the benefits of capital market integration with the
disbenefits resulting from increased risk of contagion.

Methodology
Our methodology is based on a single tenet: as financial integration proceeds,
what matters most in delivering a reduction in the cost of capital is not
the size of an individual country’s financial market, but rather the size of
the overall market within the integrating area. There are two basic channels
through which fully integrated capital markets reduce the cost of capital.
First, as discussed above, in an integrated market, capital can move freely.
This means that investors can deploy capital anywhere within the market
area. This increases opportunities for diversification, which reduces the
required rate of return of investors, thus reducing the cost of capital borne by
a borrowing firm. Second, integration increases liquidity and reduces trading
costs, both of which likewise reduce the required rate of return of investors.
In this regard, five ASEAN countries (Brunei Darussalam, Cambodia, the Lao
People’s Democratic Republic, Myanmar, and Viet Nam) are excluded from
our analysis, since their financial markets are insufficiently developed to
produce sufficient reliable data for our analysis to produce credible results.
Ultimately, the (user) cost of capital is a weighted average of the cost of
equity and the cost of debt, corporate debt comprising corporate bonds and
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borrowings from banks. Thus, to estimate the potential impact of integration
on reducing the cost of capital, we must know the impact of capital market
integration on (i) the cost of equity, (ii) the cost of corporate bonds, and
(iii) the cost of bank financing in each of the ASEAN+3 countries. Further,
the cost of capital is a weighted average, the weights being the relative share
of each source of financing in the total value of financing available in the
relevant market.
Once we estimate the reduction in the cost of capital in each study country,
we can also estimate its impact on investment in each country by using a
regression model that links investment to the estimated cost of capital. That
said, it is notoriously difficult to establish this relationship in a credible manner
using aggregate investment data. This is in part because of the nature of the
negative empirical relationship between investment and the cost of capital.
As a result, we tend to be conservative in estimating the impact of a decrease
in the cost of capital on aggregate investment and capital formation.
Estimation of the Cost of Capital
Capital market integration in the ASEAN+3 grouping will clearly affect the
region’s banking sector. Thus, estimating the weighted cost of capital will
require quantifying the expected change in the relative weights of the capital
and credit markets in each study country, as well as estimating the cost of
equity, corporate bond debt, and bank borrowings.
However, quantifying the impact of integration on the growth of banking
sector is a difficult task. Thus, as mentioned above, we assume away any impact
on the cost of bank financing. A partial justification for this assumption is
that in the case of the euro, credit markets have integrated much more slowly
than bond markets, presumably because of the heterogeneity of borrowers
in credit markets and the localized nature of the information required by
lenders. As a result, even though the rules in the euro-area banking markets
are homogeneous across the region, interest rate differentials remain wider
in the banking subsector than in the bond market. Further, cross-border
retail lending within the area is still limited. The slowness of integration of
credit markets in the euro area is likely to be magnified in the case of the
ASEAN + 3 grouping due to limited development of an appropriate credit
scoring system, risk management techniques, and the limited exchange of
lender information in the region. Moreover, bank mergers and acquisitions
that would otherwise expedite integration of the expanded credit market are
unlikely to take place rapidly in the ASEAN+3 grouping, at least during the
initial years following market integration.
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In any case, given the empirical evidence available thus far, it is a relatively
conservative assumption that the share of bank financing in total lending
will decline relatively slowly following integration in the ASEAN+3 area. This
is so for several reasons. First, increased competition among intermediaries
resulting from integration will reduce the cost of capital on the part of the
region’s corporations, as well as trading costs. Second, strengthened banking
regulation and macroprudential policy in the wake of the recent global
financial crisis will likely have a negative impact on the willingness of banks
to reduce loan interest rates. Third, as mentioned above, empirical evidence
available thus far from the euro area indicates that credit markets integrated
the most slowly of all of the financial markets following creation of the euro.
In light of all of the above, excluding the impact of market integration on the
banking subsector seems reasonable.
The above notwithstanding, performing our analysis requires that we obtain
relative weights for each source of corporate financing including equity,
corporate bonds and bank financing for each country in ASEAN+3 region.
For these we use stock market capitalization, the total value of corporate
bond issues outstanding, and the value of total bank loans outstanding
relative to the sum of these three sources of financing. As mentioned above,
we assume that instead of falling as capital market integration proceeds, the
weight of bank financing in all three types of financing will remain constant,
this assumption resulting in a more conservative estimate of the benefits of
capital market integration than would otherwise be the case.
Sensitivity of Corporate Investment to the User Cost of Capital
To estimate the degree to which investment increases in response to a
reduction in the cost of capital at the national level, we use a number of
empirical specifications for investment drawn from the literature. Capital
accumulation resulting from investment is often regressed on the real user
cost of capital, gross domestic product (GDP), and other variables. However, as
referred to above, using aggregate investment data to estimate the sensitivity
of investment to the user cost of capital is difficult, in particular because this
exercise often results in coefficients that are statistically insignificant.
As a result, we present our results in this regard solely for illustrative purposes,
which allows us to make some preliminary qualitative statements about the
outcome of the regression. We run this regression for each study country for
which appropriate data are available, and estimate the increase in investment
(i.e., capital formation) that results from a reduction in the user cost of capital
relevant to each country included in the study.
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In light of the difficulties in achieving statistically significant results when
estimating the impact on investment of a decrease in the user cost of capital,
the result of Bonfiglioli (2007) is important to note. Bonfiglioli (2007)
attempted to distinguish between the various effects of financial integration
on productivity and investment in 70 countries over the period 1975–1999.
He found that while financial integration does have a positive effect on
productivity, it does not on capital formation, even after controlling for
the stage of market development of each study country. This suggests that
caution is appropriate in estimating the increase in investment (and thence
capital formation) that results from a decrease in the user cost of capital.

Data and Econometric Models
Data
We use country-level data to construct our sample of individual stocks and
stock-market indexes for the ASEAN+3 domestic markets. All available
individual stock data from the relevant markets were downloaded from
Datastream and aggregated into weekly format. The variables for which
these data were available included market capitalization, last best ask price,
last best bid price, number of traded shares, and dividend yield for the entire
study period January 1, 2000 to August 17, 2012. The stock market index
for each country and the Asia region as a whole were sourced from Morgan
Stanley Capital International (MSCI) Index, and likewise downloaded from
Datastream. In addition, total market capitalization and total trading
volume data were sourced from Bloomberg DB. Since our stock market
analysis required a proxy variable for the risk-free rate of interest, we used
data in US dollars as the standardized pricing numeraire. After removing all
missing observations, our final data set comprised more than 2.9 million
observations.
For the most part, our bond market data were sourced from Bloomberg, and
included weekly observations for all available data pertaining to government
and corporate bonds of both investment and speculative grades for all
ASEAN+3 countries over the period January 1, 2000 to August 24, 2012.
The data extracted included last best ask price, last best bid price, last best ask
yield, and last best bid yield. Because our analysis required bond market index
data for eight countries and the Asia region as a whole, we used indexes
produced by HSBC and JP Morgan. After removing all missing observations,
our bond market data set contained more than 340,000 observations.
Annual data pertaining to the default and recovery rates for bonds of each
credit rating were sourced from Moody’s Investor Service (2010).
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Dataset Summary Statistics
Table 5 presents the descriptive statistics for the individual stocks in each study
country that comprise our dataset over the study period, which is January 1,
2000 to August 17, 2012. These statistics include summaries of computed
effective percentage spread (EPS), quoted percentage spread (QPS), and
standard deviations relating to volatility of return to investment, as well as
raw data pertaining to individual market value, last best ask price, last best
bid price, and closing price. SIGMA refers to the standard deviation of values
for return to investment from the third lagged period to the present. The EPS,
QPS, and SIGMA are computed as follows:
•

, where Pt is the closing price on date t, Mt is the
value midway between the last best ask price and the last best bid price
on date t

•

, where Mt is the value midway between the last best
ask price Pta and the last best bid price Ptb on date t

•
where

,
, Pt is the closing price on date t

and
Both the EPS and the QPS are liquidity measures that use the bid-ask spread
(Stoll and Whalley, 1983; Amihud and Mendelson, 1986, 1989). These two
measures also reflect the trading cost of a stock transaction in the relevant
market. In computing these measures, it would be appropriate to use the
effective transaction price. However, the proxy variable we use for this
purpose is the closing price, since it is the final transaction price on date t.
Similarly, for the ask price and bid price, we use the best and last price at
market close on date t.
In computing the descriptive statistics presented in Table 5, we removed
all missing observations. As a result, the number of observations for each
variable presented varies across study countries. Further, we removed from
our dataset the highest 1% of values relating to the ask price, the bid price,
and the closing price for each country. The rationale for truncating the dataset
in this manner is that these prices exceed $50,000 per share, and are thus
likely the result of recording or transcription errors. Even if the latter were
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not the case, these values are statistical outliers, and would thus unduly bias
our results. Further, we excluded from the dataset all observations for which
the bid price exceeds the ask price. As is readily apparent from Table 5, the
People’s Republic of China (PRC), Japan, and the Republic of Korea, account
for more than half of the total value of the aggregate stock market for the
ASEAN+3 countries, with Japan alone accounting for the largest share in the
total stock market capitalization of the region as a whole.
Table 5 Summary Statistics for Equity Market Data, ASEAN+3
Countries
Panel A. People’s Republic of China
N

Mean

SD

Min

Max

Market Cap. (billion $)

972,705

1,187.70

8,172.48

0

846,493.80

Ask Price ($)

844,392

1.1592

0.8948

0

5.28

Bid Price ($)

849,767

1.1582

0.8942

0

5.27

Closing Price ($)

963,000

1.1457

0.8847

0

5.25

EPS

837,310

0.004

0.0247

0

3.2093

QPS

837,310

0.0038

0.0263

0

3.3488

SIGMA (%)

950,984

5.4717

3.7978

0

183.4946

Panel B. Indonesia
N

Mean

SD

Min

Max

Market Cap. (billion $)

204,270

448.7419

1,744.74

0

35,824.89

Ask Price ($)

158,675

0.1206

0.283

0

2.93

Bid Price ($)

149,081

0.1183

0.2817

0

2.85

Closing Price ($)

202,469

0.1235

0.3048

0

3.4

EPS

136,499

0.0681

0.6758

0

162

QPS

136,499

0.0637

0.684

0

162

SIGMA (%)

189,596

6.6788

11.2599

0

136.5911

Panel C. Japan
N

Mean

SD

Min
0.79

Max

Market Cap. (billion $)

2,053,309

10,487.58

149,479.70

14,000,000.00

Ask Price ($)

1,739,707

191.3135

784.0391

0

12,100.00

Bid Price ($)

1,718,872

192.6288

793.9095

0

12,440.00

Closing Price ($)

2,032,916

187.4657

781.0762

0.01

12,530.00

continued on next page
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Table 5 continued

EPS

1,697,788

0.0163

0.0455

0

4

QPS

1,697,788

0.0196

0.0347

0

4

SIGMA (%)

2,018,225

4.9101

3.979

0

347.7589

Panel D. Republic of Korea
N

Mean

SD

Min

Max

Market Cap. (billion $)

892,434

467.9785

2,916.74

0.25

178,292.80

Ask Price ($)

815,852

11.9813

25.3456

0.005

252.68

Bid Price ($)

815,510

11.8769

25.1302

0.002

250.09

Closing Price ($)

883,509

11.8984

25.3213

0.002

253.29

EPS

809,707

0.0109

0.0308

0

3.9286

QPS

809,707

0.0114

0.0346

0

4.2143

SIGMA (%)

875,304

7.158

5.6384

0

145.6446

Panel E. Malaysia
N

Mean

SD

Min

Max

Market Cap. (billion $)

482,532

218.1879

985.5968

0

24,523.61

Ask Price ($)

446,150

0.3508

0.4051

0

3.209

Bid Price ($)

447,413

0.3396

0.4008

0

3.171

Closing Price ($)

477,707

0.3477

0.4093

0

3.314

EPS

445,827

0.0529

0.1374

0

18.0263

QPS

445,827

0.0592

0.1409

0

7.875

SIGMA (%)

473,719

5.5727

5.7611

0

274.0294

Panel F. Philippines
N

Mean

SD

Min

Max

Market Cap. (billion $)

176,880

231.424

843.459

0

14,519.15

Ask Price ($)

174,458

0.1897

0.7771

0

9.959

Bid Price ($)

174,458

0.1773

0.712

0

9.049

Closing Price ($)

175,111

0.2569

0.9213

0

10.574

EPS

144,791

0.5199

1.6564

0

506.2352

QPS

144,791

0.0653

0.7668

0

50.8235

SIGMA (%)

144,029

6.4768

8.5501

0

206.6292

continued on next page
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Table 5 continued

Panel G. Singapore
N

Mean

SD

Min

Max

Market Cap. (billion $)

344,380

585.2261

2,518.35

0

46,696.61

Ask Price ($)

306,607

0.5704

1.2813

0

11.314

Bid Price ($)

308,301

0.5531

1.2605

0

11.15
11.953

Closing Price ($)

341,915

0.5935

1.3526

0.001

EPS

304,443

0.0715

0.3702

0

QPS

304,443

0.0865

0.2411

0

83.4098

SIGMA (%)

338,623

6.7497

6.8561

0

375.6857

162

Panel H. Thailand
N

Mean

SD

Min

Max

Market Cap. (billion $)

282,922

296.9075

1,350.62

0

36,265.75

Ask Price ($)

228,150

0.4628

0.8447

0

7.34

Bid Price ($)

230,099

0.4447

0.8197

0

7.2

Closing Price ($)

280,100

0.437

0.8436

0

7.8

EPS

225,896

0.0287

0.0782

0

10.9565

QPS

225,896

0.0347

0.0865

0

2.5833

SIGMA (%)

273,750

5.3918

7.2616

0

221.3515

Note: EPS = effective percentage spread; QPS = quoted percentage spread; SIGMA = standard deviation
of 4th order lagged price weekly returns; N = number of observations; SD = standard deviation;
Min = minimum value for the variable concerned; Max = maximum value for the variable concerned; Market
Cap = total market capitalization.
Source: Datastream.

Figure 1 shows the stock market indexes of the ASEAN+3 countries and the
Asia regional index over the study period which are sourced from MSCI and
denominated in US dollars. To facilitate comparison, the value of all indexes
are standardized to a base value of 100 as of January 1, 2000. Collapses
in all markets during the period of the Lehman Brothers bankruptcy in the
latter half of 2008 are strikingly apparent in the figure. During this period,
the Japan index performed the worst of all of the indexes listed in Table 6.
The Republic of Korea ranks third in terms of stock market performance, with
Indonesia ranking first. The Asia regional index performed poorly, since Japan
accounts for such a large share of the overall regional index.
Table 6 presents the summary statistics for both government and corporate
bonds traded in the individual markets of each study country. Based on weekly
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Figure 1. Stock Market Indexes of ASEAN+3 Countries and the Asia
Region as a Whole, 2000–2012
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Notes:
The data relating to the Asia region represent the MSCI Asia regional stock market index. To facilitate comparison among the indexes depicted, all indexes were standardized to a value of 100 as of 1 January 2000.
Source: MSCI Barra US-dollar-denominated data downloaded from Datastream for the period 1 January 2000
to 17 August 2012.

observations and sourced from Bloomberg, the dataset includes the last ask
price, the last bid price, the last ask yield, and the last bid yield for the period
January 1, 2000 to August 24, 2012. Since data for the last transaction price
were unavailable, it was not possible to compute the implicit trading cost or
effective percentage spread (EPS) as a measure of liquidity. Data pertaining
to credit rating, coupon rate, refund condition, currency denomination, and
issued amounts are excluded from the table due to their relative invariance.
Because all missing observations have been removed from the dataset, the
number of observations included in the national-level index varies across
countries. Since we were unable to obtain data for the effective transaction
price, the mid-value between the ask price and the bid price is used as the
denominator in calculating the quoted percentage spread (QPS).
Note that the ask price and bid price are evaluated on the basis of a face
value of 100. We thus take the values that exceed 200 in the ask price or bid
price in the Philippines data to be recording or transcription errors, and have
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thus excluded them from the dataset. Similarly, all observations for which the
bid price exceeds the ask price have been removed from the dataset.
It is noteworthy that Japan accounts for more than 70% of the total value
of the bond market data in the aggregate. However, unlike the stock market
data for which summary statistics are presented in Table 5, the number of
observations for the PRC bond market is limited. All 20 observations for
which the last ask price or last bid price exceeds 200 have been removed,
as these most likely represent recording or transcription errors and would
unduly bias the results.
Table 6 Summary Statistics for Bond Market Data, ASEAN+3
Countries
Panel A. People’s Republic of China
N

Mean

SD

Min

Max

ask price (face value 100)

9,590

103.7199

8.3438

3.7500

149.8210

bid price (face value 100)

9,875

103.4025

8.3345

4.1540

151.1150

QPS

9,590

0.4906

0.7433

0.0000

11.8795

ask yield (%)

9,588

3.2918

1.3101

0.2610

13.2860

bid yield (%)

9,873

3.4163

1.3010

0.3760

13.6890

duration (year)

9,590

6.4357

4.4897

0.0444

23.2511

13,761

10.9007

15.3288

0.0444

91.3278

current maturity (year)
Panel B. Indonesia

N

Mean

SD

Min

Max

15,360

109.4782

15.7914

50.5000

161.3000

bid price (face value 100)

15,360

108.5758

15.9174

47.0000

160.3000

QPS

15,360

0.8721

0.9795

0.0000

24.0682

ask yield (%)

15,360

7.6383

3.1230

0.3670

20.2290

ask price (face value 100)

bid yield (%)

15,360

7.8016

3.1547

0.5290

20.6210

duration (year)

15,360

6.4703

2.6720

0.3083

14.6473

current maturity (year)

15,753

11.3390

7.4670

0.3083

30.4722

Panel C. Japan
N

Mean

SD

Min

Max

282,902

103.0093

8.6726

25.0310

151.4000

bid price (face value 100)

286,508

102.8093

8.6797

24.8060

151.0610

QPS

282,902

0.1951

0.2483

0.0000

8.3312

ask price (face value 100)

continued on next page

14_ASEAN+3 Mkt Integration_Revised_2nd.indd 445

12/12/13 4:53 PM

446

Asian Capital Market Development and Integration—Challenges and Opportunities

Table 6 continued

ask yield (%)

269,781

1.5003

1.2245

0.0000

18.1850

bid yield (%)

273,387

1.5376

1.2552

0.0050

18.3860

duration (year)

267,661

8.4249

5.2316

0.0583

39.8306

current maturity (year)

301,057

9.8938

6.7258

0.0583

59.9972

Panel D. Republic of Korea
N
ask price (face value 100)

Mean

41,876

102.8829

bid price (face value 100)

43,874

QPS

41,876

ask yield (%)
bid yield (%)

SD

Min

Max

7.1886

53.5780

137.3510

102.0419

7.5724

53.5780

135.6090

0.4226

0.4779

0.0000

18.6280

41,817

3.8509

1.7873

0.0010

15.4870

43,815

4.0839

1.8775

0.0160

15.4870

duration (year)

41,817

4.8614

5.2217

0.0444

85.9194

current maturity (year)

56,979

7.5902

9.6369

0.0444

93.0278

Panel E. Malaysia
N
ask price (face value 100)

Mean

SD

16,872

107.5975

12.0863

bid price (face value 100)

17,466

107.0250

QPS

16,872

0.4430

ask yield (%)

16,869

bid yield (%)

17,463

duration (year)

16,320

current maturity (year)

22,097

Min

Max

3.4500

148.6890

11.8227

3.5000

146.2870

1.2277

0.0000

10.5861

4.6413

1.6623

0.1730

9.8970

4.7288

1.6505

0.3640

11.2780

7.2882

3.4271

0.2667

16.4763

14.2483

16.7388

0.2667

95.1611

Panel F. Philippines
N

Mean

SD

Min

Max

ask price (face value 100)

12,512

112.9164

18.1734

63.1000

196.6600

bid price (face value 100)

12,827

112.8944

18.7324

62.6000

197.1010

QPS

12,512

0.4985

0.4372

0.0000

15.8644

ask yield (%)

12,615

6.5095

2.4043

0.4540

14.3960

bid yield (%)

12,930

6.6249

2.3531

1.1930

14.4930

duration (year)

11,999

7.3705

2.5891

0.4750

15.1614

current maturity (year)

15,351

16.7600

17.0134

0.4750

97.3056

Panel G. Singapore
N

Mean

SD

Min

Max

ask price (face value 100)

15,217

104.5367

8.2864

54.7050

157.5170

bid price (face value 100)

15,595

103.8856

8.1458

54.6250

157.2500

continued on next page
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Table 6 continued

QPS

15,217

0.6007

0.7004

0.0000

9.9046

ask yield (%)

15,149

3.5256

2.1473

0.0010

18.7220

bid yield (%)

15,527

3.6572

2.1520

0.0270

19.7970

duration (year)

14,531

7.1925

3.5179

0.1028

20.3006

current maturity (year)

18,500

9.9223

6.7414

0.1028

40.0056

Panel H. Thailand
N
ask price (face value 100)

Mean

10,816

106.4478

bid price (face value 100)

11,429

QPS

10,816

ask yield (%)

10,816

SD

Min

Max

9.6940

60.1250

136.8610

105.1042

9.7974

59.8750

133.8910

0.7783

0.9636

0.0000

12.9175

4.5028

1.8642

0.8000

12.0560

bid yield (%)

11,429

4.8343

2.1169

0.8500

17.2270

duration (year)

10,508

6.6815

3.9227

0.1861

22.0362

current maturity (year)

19,722

10.8451

7.4637

0.1861

50.2861

Table 7 presents the time-constant characteristics of the bonds included in
our data set. In this regard, corporate bonds account for a greater share of
the total value of bonds than do government bonds. Ordinary redemption
and amortization types likewise account for the greatest share in the total
value of all bonds to which the table refers. Although the frequency of
yen-denominated bonds is the greatest, such bonds are issued in the Japan
domestic market. US-dollar-denominated bonds account for the greatest
share of foreign currency-denominated in bonds in the Asia regional market
by far. The coupon rates range from 1.7% to 8.3%.
Figure 2 depicts the US-dollar-denominated bond market indexes for each
study country over the period January 1, 2000 to August 24, 2012. The data
for the individual country indexes is sourced from HSBC, and that for the Asia
regional index from JP Morgan. To facilitate comparison, all indexes were
reset to a standard value of 100 as of January 1, 2000. As with the stock
market data presented earlier, Indonesia recorded the best performance,
while Japan recorded the worst. Because Japan accounts for such a large
share of the total value of the aggregate Asia regional bond market, the
poor performance of the Japan bond market is reflected in that of the Asia
regional bond market index.
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78

89

Government Bonds

Total

75

58

17

75

1,156

EUR

16

1

CNY

9

7

17

2
1

72

CHF

3
1

6

CAD

5

365

3

6

1

BRL

AUD

Panel C. Frequency of Bonds by Currency of Denomination

Total

89

1

PUTABLE

SINKABLE

11

PERP/CALL

CONV/PUT

5

348
1

12

1,132
6

5

70

365

41

324

CALLABLE

84

1,156

516

640

CALL/EXT

AT MATURITY

Panel B. Frequency of Bonds by Refund Type

11

Corporate Bonds

68

2

4

62

68

33

35

1

52

1

2

2

47

52

36

16

2

1

105

5

40

60

105

13

92

Singapore

27

82

19

1

3

12

1,979

4

14

21

1

73

1

1,865

1,979

820

1,159

Total

continued on next page

69

1

6

62

69

45

24

Thailand

Summary of Time-Constant Characteristics of Bonds Included in the Dataset (frequency)

Panel A. Frequency of Corporate Bonds and Government Bonds in Each Study Country
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0.60

1.37

Min

Max

SD

Source: Bloomberg.

3.61

9.00

Average

8.26

2.62

3.75

15.00

1.74

1.20

0.00

8.38

1.91

0.00

8.75

4.00

365

Panel D. Summary Statistics Pertaining to Bond Coupon Rate

1,156

89

Total

75

1
226

USD

97

12

TRY

THB

SGD

PHP
16

3
1

MYR

NZD

26

40

1,029

JPY

KRW

1

INR

3

5

Japan

IDR

30

Indonesia

Republic
of
Korea
6

4

People’s
Republic
of China

HKD

GBP

Table 7 continued

1.78

2.38

8.50

5.30

68

37

2

27

2

Malaysia

2.64

3.88

18.25

7.96

52

38

13

Philippines

2.12

0.78

11.88

4.36

105

51

46

2

3

Singapore

2.07

1.20

10.75

5.34

69

25

42

2

Thailand

1,979

531

1

42

64

13

¾

¾

1

32

26

1,077

1

33

6

8

Total
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Figure 2 Bond Market Indexes for ASEAN+3 Countries and Asia
Regional Bond Market, 2001–2012
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Econometric Model

Our study examines how a decrease in the cost of capital in the stock and
bond markets in the ASEAN+3 countries driven by market integration is
likely to impact aggregate investment. Performing this assessment required
that we examine two mechanisms by which market integration causes the
user cost of capital to fall. The first of these mechanisms includes a rise in
liquidity and a fall in trading transactions costs due to market integration.
As for liquidity, since money is a good like any other, it has a price, which
must be paid to incentivize holders of money to postpone spending it, and
to lend it to others for purposes of investment. By expanding the number of
participants in a market, integration increases the supply of funds available
for investment (i.e., liquidity) present in the market. As with all goods, an
increase in the supply of money will cause its price—which is the user cost of
capital—to fall. As for trading transactions costs, market integration expands
the number of financial intermediaries operating in the capital market
concerned, in turn driving trading transactions costs down to the level of
the most competitive (i.e., cost-efficient) intermediary among the expanded
group. This causes the user cost of capital—of which trading transactions
costs are one component—to fall. In light of the above, market integration,
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which results both in an increase in liquidity and a decrease in trading
transactions costs results in a decrease in the user cost of capital.
The second mechanism by which market integration causes the user cost
of capital to fall is that market integration expands the pool of financial
instruments available to investors. This allows investors to diversify their
investment portfolios to a greater extent than otherwise.
As the capital asset pricing model (CAPM) equates risk with the degree to
which the market price of an asset fluctuates (i.e., the beta in the context of
the CAPM), portfolio diversification is the classic means by which investors
reduce risk. This is because portfolio diversification causes the aggregate level
of price fluctuation in the portfolio concerned to decrease, and with it, the
aggregate level of risk. Since the level of risk borne by an investor is inextricably
linked with the rate of return that that investor requires to incentivize him
or her to hold a particular investment, other things being equal, a fall in the
level of aggregate risk of an investor’s portfolio will likewise cause the rate of
return required by that investor to decrease. As market integration increases
the range of investments available to all investors in a particular capital
market, it stands to reason that the aggregate rate of return required by
investors in the aggregate—which is the user cost of capital—must likewise
fall, and with it, the risk-free rate of return.

Econometric Model for Assessing the Impact of Market
Integration on Investment in the Stock Markets of the
ASEAN+3 Countries
The manner in which our empirical model for assessing the impact of market
integration on investment in the stock markets of the ASEAN+3 countries
is set up is described immediately below. To investigate the relationship
between the amount of liquidity and the cost of equity in a stock market, the
effective percentage spread (EPS), which is used to measure the amount of
liquidity present in the market, is the dependent variable in equation (1). The
independent (explanatory) variables in this equation are (i) the EPS lagged
one period (i.e., one week), (ii) the total market turnover (MTURN), which is
computed as the weekly total market trading volume divided by total market
capitalization, (iii) SIGMA, which is a measure of volatility in the rate of return
to investment, (iv) the market value of the stock (MV), (v) the total market
trading volume (MTV), and (vi) the total market capitalization (MMV). The
source we used for these statistics was MSCI, the data being downloaded
from Datastream.
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The second equation represents the relationship between liquidity (as
measured by the EPS) and the cost of equity. Since it is not possible to observe
the cost of equity in a stock market directly, we use the stock price (P) as a
proxy variable, since it is negatively correlated with the cost of equity. That
is, the higher the cost of capital, the lower the stock price, and vice-versa.
Moreover, to control for the market environment, we include the countryspecific market index as a covariate. Further, we control for the monthly
time effect, the country effect, and the individual stock effect. The dummy
set including month dummies controls for the macro- or global economic
environment. Equation (1) is thus specified as

All variables except for the dummy variables are expressed in natural logarithmic
terms. This allows the coefficient concerned to represent the relevant elasticity.
That is, the value of the coefficient is the response (measured in percentagepoints) forthcoming from each 1% change in the magnitude of the covariate.
In the case of a lagged dependent variable, we estimate the model using
the Arellano and Bond’s (1991) difference and the Generalized Method of
Moments (GMM) technique. Moreover, we employ the same analysis after
substituting the quoted percentage share (QPS) for the EPS.
The second model, which is taken from Stulz (1999), estimates the reduction
in the cost of equity due to a change in both the market portfolio and
the risk-free interest rate, both of the latter being driven by region-wide
integration of the stock market. Stulz (1999) addresses reductions in the cost
of capital due to market globalization or integration. Discussing the local
and global CAPM in comparative terms, he argues that (i) improvements in
corporate governance, (ii) increases in the level of market surveillance, and
(iii) reductions in trading transactions costs are the major drivers of decreases
in the cost of capital.
We thus set up the local capital asset pricing model (i.e., the domestic CAPM)
and the ASEAN+3 regional CAPM as follows:

(2)
(3)
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Equation (2) represents the local CAPM when stock market activity is restricted
is the weekly rate of return to
to the domestic market. In this context,
investment in stock i in the t-th week in country c, and Rcf,t is the risk-free
interest rate in the t-th week in country c, the proxy variable used to represent
the latter being the yield of the available government bond with the shortest
maturity. RtMSCI,c is the growth rate in the MSCI stock market index in the t-th
week in country c.
Equation (3) uses the MSCI Asia regional stock market index and the Japan
risk-free rate as the proxies for the market portfolio and the risk-free rate
respectively. That is, is the return to investment for the MSCI Asia regional
stock market index, and is the Japan-market risk-free rate proxy variable.2 We
consider the Japan government bond to be the most default-free of all bonds
in our ASEAN+3 dataset.
We use ordinary least squares (OLS) regression analysis to estimate the
model for each stock in each study country for which data are available, and
compute the cost of equity by estimating equations (4) and (5):
(4)
(5)
In equations (4) and (5), Ê(∙) denotes the over-time sample average.
From this, we obtain the two costs of equity for each stock in each country
(i.e., the costs as estimated from the local CAPM and the ASEAN+3 CAPM),
which in turn allows us to estimate the difference between the two costs of
equity for each stock in each country using the paired t-test relevant to the
country concerned.
Estimating the cost of equity relating to Asian stocks through the use of
historical raw returns to individual stocks presents a methodological pitfall.
In light of the fact that historical raw returns relating to equity markets
reflect both (i) the true cost of equity, and (ii) the increase in the prospects
for economic expansion in the regional Asia economy over the past two
decades, using historical raw returns to individual stocks for this purpose
presents two problems. First, estimating the absolute cost of equity using
historical raw returns is likely to be misleading at best. Second, in the absence
of some type of general equilibrium model, it is inappropriate to use historical
values to estimate the cost of equity in a hypothetical context such as market
integration that has yet to materialize in the real world.
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The above notwithstanding, our objective is to estimate the change in the
cost of equity due to market integration by comparing the estimated cost of
equity before and after market integration. Thus ultimately, we are estimating
the difference in the cost of equity under two alternative scenarios, which
allows us to effectively avoid estimation problems arising from the use of
historical raw returns to individual stocks in our calculations.
It is noteworthy that our estimating the reduction in the cost of capital due
to market integration is essentially a thought experiment, rather than a direct
empirical test in the conventional sense. Since the capital market integration
discussed in this chapter is not based on what actually happened during
the sample period, we are not analyzing an event (which if we were, would
expose the analysis to the type of estimation errors discussed above). However,
since we are not analyzing an actual event, such estimation errors are not
directly applicable to the analysis presented. Finally, the ultimate objective
of our thought experiment is not to estimate the benefits of integration
in an absolute sense, but rather to simply estimate the likely benefits of
capital market integration in the ASEAN+3 countries in order of magnitude
terms for consideration by policymakers in deciding how best to proceed in
operationalizing a decision that has already been taken.

Econometric Model for Assessing the Impact of Market
Integration on Investment in the Bond Markets in the
ASEAN+3 Countries
Our analysis of the bond market is similar to that for the stock market described
above. First, we set up the regression model as in equation (6), in which the
yield to maturity of bonds is the dependent variable. This is a proxy variable
for the cost of debt in raising capital through the issue bonds. The quoted
percentage spread (QPS), coupon rate (CR), current maturity (CM), duration
(DU), issue amounts denominated in US dollars (ISS), and amounts outstanding
denominated in US dollars (OUT) are included as covariates. Further, we control
for (i) bond type (government or corporate), (ii) credit rating (15 different credit
ratings are included as per the Bloomberg scheme), (iii) refund type (7 different
refund types are represented), (iv) currency of denomination (19 currencies
are represented by using categorical dummy variables), as well as (v) country
effects, (vi) yearly time-effects, (vii) and individual bond effects.
Equation (6):
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We estimate equation (6) through the use of the fixed-effects method (FE),
and the random-effects method (RE). As for applying the FE technique,
while we cannot identify the coefficients of time-constant covariates, their
effects are automatically controlled for since we also control for individual
bond effects. Through use of the year dummies Dtyear, we control for the
macro- or global economic environment (e.g., the global financial crisis of
2008). As in our analysis of the stock market, all variables are expressed in
natural logarithmic terms. This allows all coefficients to express the elasticity
of yield to maturity relative to the covariate concerned. That is, they show the
response of yield to maturity (measured in percentage-points) forthcoming
from each 1% change in the magnitude of the relevant covariate.
Second, we compare the cost of equity in the pre-integration case with the
post-integration case by using the local CAPM and the ASEAN+3 CAPM,
which is analogous to the estimation and comparison of the cost of equity in
the analysis of the stock market described above. We employ equations (7)
and (8), considering that a bond is a capital asset as well as a security. Also,
we use a two-factor CAPM comprising an equity market and a bond market
in the spirit of de Jong and Driessen (2006). This allows the price of a bond
(or its required rate of return) to be estimated through use of the CAPM
framework.
Equation (7):

Equation (8):

In equations (7) and (8), note that Ȇ(Rci,t) is the estimated expected rate of return
of bond i, in the t-th week in country c. However, the expected return of a bond
differs from its yield to maturity. Rcf,t is the risk-free rate in the t-th week in country
c. RtMSCI,c is the weekly growth rate of the MSCI stock market index in the t-th week
in country c. RtHSBC,c is the weekly growth rate of the HSBC bond market index in
the t-th week in country c. RtMSCI,Asia is the weekly growth rate of the MSCI Asia
regional stock market index in the t-th week. RtJPN,Asia is the weekly growth rate of
the JP Morgan Asia regional bond market index in the t-th week. The reason why
we use the (t+1) observations of the index returns referred to above is that the
expected return and the interest rate are realized with a forward-looking bias.
Note that our analysis annualizes all rates of return and interest rates.
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In short, equations (7) and (8) represent the versions of the local CAPM and
the ASEAN+3 CAPM used for pricing bonds. By estimating equations (7)
and (8), we can infer the cost of debt in terms of bonds in the domestic
market, as well as in the hypothetical integrated bond market. The estimated
expected rate of return Ȇ(Rci,t) is computed as follows:
(9)
In equation (9), yi,tc is the yield to maturity (YTM), PDi,t is the default
frequency (or empirical probability of default), RCi,t is the recovery rate under
default, and dci,t is the duration of the bond concerned. Data pertaining to
default probabilities and recovery rates were sourced from Moody’s Investor
Service (2010).
Equations (10) and (11) are used to estimate the cost of debt for each bond
in the country concerned. The beta coefficients in (10) and (11) are estimated
using ordinary least squares (OLS) regression analysis.
Equation (10):

Equation (11):

Ê (•) denotes the over-time sample average. As with our analysis of the stock
market earlier, we compare the two costs of debt under the pre-integration
and post-integration cases by using the paired t-test.

Econometric Analysis of the Relationship between the
Weighted Average Cost of Capital and the Level of Corporate
Investment
Finally, to place our analysis into a macroeconomic context, we analyze the
impact of a reduction in the weighted average user cost of capital (WACC)
on corporate investment (capital accumulation). For this purpose, we use
macroeconomic data sourced from the CEIC Database (DB), which includes
macroeconomic indexes for a large number of countries, most of which are
taken from International Monetary Fund (IMF) sources. We estimate investment
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demand as a function of the weighted average user cost of capital (WACC)
using quarterly data for the ASEAN+3 countries over the sample period
2000-2011.3 Traditional macroeconomic theory including Investment-Saving Liquidity preference-Money Supply (IS-LM) and aggregate demand-aggregate
supply (AD-AS) analysis would predict the relationship between the level of
aggregate investment and the interest rate to be negative. We examine this
argument empirically by focusing on the weighted average user cost of capital.
We specify the investment demand function as in equation (12):
(12)
where the indexes j and t represent country j and year t respectively, Ij,t is gross
capital formation, WACCj,t is the weighted average of user cost of capital, Pj,t is
the GDP deflator representing the price index, GDPj,t is gross domestic product,
M1j,t is monetary circulation as M1, and GOVSj,t is government spending. λt
represents the time effect in year t due to global or Asia-wide macroeconomic
and financial shocks, and vj represents the fixed effect of country .

Estimation Results
Analysis of the Equity Market: Empirical Results
Table 8 shows the estimation results for equation (1). The results for the EPS
and QPS as measures of liquidity are qualitatively the same. Total market
turnover turns out to have a statistically significant negative impact on the
EPS. This implies that an increase in liquidity reduces the cost of trading
a stock. By extension, insofar as integrating the stock market generates
additional liquidity, this would cause the cost of trading a stock to decrease.4
The estimated EPS shows a statistically significant negative impact on stock
price after controlling for the autoregressive property of the stock price
itself. More specifically, a 1 percentage-point increase in the EPS gives rise
to a 0.0012 percentage-point decrease in the stock price. This implies that
an increase in trading cost gives rise to an increase in the cost of equity.
Moreover, a 1 percentage-point increase in the QPS translates into to 0.030.04 percentage-point decrease in stock price, which would increase the cost
of equity.
The dependent variables are the log of the EPS and the stock price. The
difference and GMM method employed by Arellano and Bond (1991)
is used to estimate the equation. The sample period is 1 January 2000 to
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controlled

2,841,610

Fixed Effects

N

10,563

controlled

N(firms)

controlled

Month Dummies

(0.01)

(0.01)

10,775

3,382,447

controlled

controlled

controlled

Controlled

10,563

2,841,610

Controlled

Controlled

10,775

3,382,447

controlled

controlled

controlled

0.0078***
(0.00)

(0.00)

0.0312***

(0.00)

0.0078***

(0.01)

0.0159**

(0.00)

-0.2385***

0.0023***

(0.00)

(0.00)

(0.00)

0.0159**

0.0312***

(0.00)

(0.01)

-0.2385***

0.0708***

(0.00)
0.0023***

(0.01)

0.0708***

-0.0624***

(0.00)

(0.00)

-0.0783***

-0.0012***

(0.00)
-0.0012***

(0.00)

(0.00)

ln(P)

(0.00)

Model II
0.9658***

ln(EPS)

0.9658***

ln(P)

0.2869***

Model I

0.2869***

Country Dummies

ln(Index)

ln(MMV)

ln(MTV)

ln(MV)

ln(SIGMA)

ln(MTURN)

ln(EPS)

ln(EPS(-1))

ln(P(-1))

ln(EPS)

Panel A. Effective Percentage Spread as a Measure of Liquidity
Model III

10,563

2,841,610

controlled

controlled

controlled

(0.00)

-0.2381***

(0.01)

0.0709***

(0.00)

-0.0642***

(0.00)

0.2869***

ln(EPS)

10,775

3,382,447

controlled

controlled

controlled

(0.00)

0.0078***

(0.00)

0.0312***

(0.00)

0.0023***

(0.00)

-0.0012***

(0.00)

0.9658***

ln(P)

Table 8 Changes in the Cost of Trading a Stock Resulting from a Change in Liquidity and Cost of Equity
in the ASEAN+3 Countries
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controlled

2,962,033

Fixed Effects

N

10,551

controlled

Month Dummies

N(firms)

controlled

(0.00)

10,773

3,426,589

controlled

controlled

10,551

2,962,033

controlled

controlled

controlled

10,773

3,426,589

controlled

controlled

controlled

(0.00)

controlled

0.0082***

(0.00)

0.0309***

(0.00)

(0.00)

(0.00)

0.0132***

(0.00)

-0.1326***

(0.00)

0.0024***

0.0082***

(0.00)

(0.00)

0.0132***

0.0309***

-0.1326***

(0.00)

(0.00)

0.0394***

(0.00)
0.0024***

(0.00)

0.0394***

-0.0306***

(0.00)

(0.00)

-0.0438***

-0.0044***

(0.00)
-0.0044***

(0.00)

(0.00)

ln(P)

(0.00)

Model V
0.9643***

ln(QPS)

0.9643***

ln(P)

0.6151***

Model IV

0.6151***

Country Dummies

ln(Index)

ln(MMV)

ln(MTV)

ln(MV)

ln(SIGMA)

ln(MTURN)

ln(QPS)

ln(QPS(-1))

ln(P(-1))

ln(QPS)

Panel B. Quoted Percentage Spread as a Measure of Liquidity

(0.00)

10,551

2,962,033

controlled

controlled

controlled

(0.00)

-0.1323***

(0.00)

0.0395***

ln(P)
(0.00)

0.9643***

10,773

3,426,589

controlled

controlled

controlled

(0.00)

0.0082***

(0.00)

0.0309***

(0.00)

0.0024***

(0.00)

-0.0044***

Model VI

-0.0322***

(0.00)

0.6151***

ln(QPS)
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17 August 2012. All variables are observed or computed on a weekly basis,
with individual stock effects being controlled for. Because the estimation
process is based on the difference between the local and the ASEAN+3
scenarios, all time-invariant factors are removed and controlled for. P is the
stock price, EPS is the effective percentage spread, and QPS is the quoted
percentage spread. MTURN is the total market turnover in the market in
the country concerned. SIGMA is the standard deviation of the return to
the stock, which is used as a measure of volatility. MV is the market value of
the stock, MTV is the total market trading volume in the domestic market
concerned. MMV is the total market capitalization in the domestic market
concerned, and Index is the MSCI stock market index for the domestic
market concerned.
Table 9 presents the paired t-test results for the mean cost of equities under
the local CAPM and the ASEAN+3 CAPM. The individual cost of equities
and their distributions appear in Appendix Figure A1. With the exception of
the Japan market, the cost of equity is lower in the case of the hypothetical
ASEAN+3 CAPM than in the case of the local CAPM. Further, the differences
are statistically significant. Since we use weekly data to calculate the rate
of return to a stock, all units relating to the cost of equity are measured in
percent per week.
Let us explain the case of the Japan market. As seen in Figure 1, the return to
the stock market during our sample period is negative. As a result, the mean
estimated cost of equity in both the local CAPM case and the ASEAN+3
CPAM case is likewise negative. Unfortunately, no meaningful interpretation
can be attached to a negative cost of equity. These results are similar to those
of the PRC stock market during the sample period.
Integration of the Republic of Korea stock market into the broader ASEAN+3
market is estimated to reduce the weekly cost of equity by about 0.1373%,
which translates into an annual reduction of 6.865%. For the other ASEAN+3
countries, we infer that the estimated reduction in the cost of equity resulting
from integration appears to fall within the range of 0.08%-0.20% per week,
which translates into a fall of about 4%–10% in annual terms.
Table 9 below presents the mean estimated cost of equity for the local CAPM
and ASEAN+3 CAPM cases, the magnitude of the difference between these,
and statistical significance as relevant. The paired t-test method is employed
to compute the differences. The sample period is from January 1, 2000 to
August 17, 2012. All variables are observed or computed on a weekly basis.
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Table 9 Difference in the Estimated Mean Cost of Equity in the
Domestic Market Case and the Integrated ASEAN+3
Market Case
Mean Cost of
Equity in the
Domestic Market
Case
(A)

Mean Cost
of Equity in
the ASEAN+3
Market Case
(B)

Difference
(B-A)

Panel A. People’s Republic of China
Average

-3.0368

-3.692

-0.6552

SD

3.302

2.8444

1.2324

N

2,232

2,232

2,232

Paired-t statistic

-25.0628

Panel B. Indonesia
Average
SD
N

12.3188

1.7524

-10.5612

6.3284

4.6748

3.5776

409

409

409

Paired-t statistic

-59.7256

Panel C. Japan
Average

-2.6468

-0.364

2.288

SD

2.4544

1.9708

1.1856

N

3,504

3,504

3,504

Paired-t statistic

113.8912

Panel D. Republic of Korea
Average

7.2436

0.078

-7.1656

SD

4.1028

4.836

2.5116

N

1,807

1,807

1,807

Paired-t statistic

-121.2237

Panel E. Malaysia
Average

9.4224

0.9048

-8.5228

SD

3.8064

1.9136

2.7456

917

917

917

N
Paired-t statistic

-93.9347
continued on next page
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Table 9 continued

Mean Cost of
Equity in the
Domestic Market
Case
(A)

Mean Cost
of Equity in
the ASEAN+3
Market Case
(B)

Difference
(B-A)

Average

4.7632

-0.8424

-5.6056

SD

3.8428

2.6468

2.8028

256

256

256

Panel F. Philippines

N
Paired-t statistic

-32.0213

Panel G. Singapore
Average

3.8324

-0.3484

-4.1808

SD

3.2292

3.1876

2.132

738

738

738

N
Paired-t statistic

-53.2568

Panel H. Thailand
Average

7.2956

0.8112

-6.4792

SD

3.1356

2.0072

2.9952

553

553

553

N
Paired-t statistic

-50.8495

Multiplying the weekly cost of equities by 52 translates into annual units,
which are measured in percent per year. The unit in which the differences are
measured is percent per year.
Appendix Figure A1 presents the distribution of the cost of equity for both
the local CAPM and the ASEAN+3 CAPM case for each study country. The
estimated values for the mean cost of equity and the respective differences
between these two cases appear in Table 9. In Figure A1, there appears
to be no visible difference between the distributions. Note that the unit
of measurement for the cost of equity is percent per week. As a result,
the values presented should be multiplied by 52 to translate them into
annualized terms.
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(0.01)

included

1.6461***

const.

government /
corporate bond
dummy

—

ln(OUT)

included

(0.51)

—

ln(ISS)

country dummies
(8 countries)

0.5714

—

ln(DU)

included

included

—

—

—

—

—

ln(CM)

—

(0.00)

—

(0.00)

RE

0.1613***

FE

0.1609***

ln(CR)

ln(QPS)

Model I
FE

RE

Included

Included

(0.01)

-0.3978***

—

—

included

included

(0.31)

1.6586***

—

(0.01)

-0.0734***

—

(0.00)

(0.00)
—

0.6735***

(0.01)

0.1049***

(0.00)

0.1090***

0.6955***

—

(0.00)

0.1090***

Model II
FE

included

included

(0.01)

-0.3978***

—

—

—

(0.00)

0.6955***

—

(0.00)

0.1090***

RE

included

included

(0.31)

1.3767***

(0.01)

-0.0722***

—

—

(0.00)

0.6736***

(0.01)

0.1042***

(0.00)

0.1090***

Model III

(0.00)

included

included

(0.01)

-0.1059***

—

included

included

(0.39)

1.4117***

—

(0.01)

-0.0575***

(0.00)
—

0.6646***

—

—

(0.00)

0.6697***

—

—

(0.00)

RE
0.1074***

Model IV
0.1076***

FE

Table 10 Impact on Trading Cost of a Change in Liquidity and the Cost of Debt
FE

RE

included

included

(0.39)

1.1956***

(0.01)

-0.0570***

—

(0.00)

0.6646***

—

—

(0.00)

0.1074***

continued on next page

included

included

(0.01)

-0.1059***

—

—

(0.00)

0.6697***

—

—

(0.00)

0.1076***

Model V
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included

included

included

included

348,393

0.527

1,745

refund type
condition
dummies
(7 types)

denomination
currency
dummies
(19 currencies)

year dummies
(13 years)

N

R2

N(firms)

FE

RE
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1,745

348,393

included

included

included

included

Model I

credit rating
dummies
(Bloomberg
15 ratings)

Table 10 continued

1,698

0.603

342,958

Included

Included

Included

Included

FE

RE

1,698

342,958

included

included

included

included

Model II

1,698

0.603

342,958

included

included

included

included

FE

RE

1,698

342,958

included

included

included

included

Model III

1,714

0.600

343,700

included

included

included

included

FE

RE

1,714

343,700

included

included

Included

included

Model IV

1,714

0.600

343,700

included

included

included

included

FE

RE

1,714

343,700

included

included

included

included

Model V
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Analysis of Results for Bond Market
Table 10 presents the estimation results for equation (6). The quoted
percentage spread (QPS) is used as a proxy for the cost of liquidity, or the cost
of trading a bond. Table 10 also shows the impact on the yield to maturity
of a change in the QPS. As expected, the relationship between the QPS
and the yield to maturity is positive. The results presented are robust, and
indicate that a 1% increase in the QPS causes the yield to maturity (YTM) to
increase by 0.1–0.6 percentage-points. Further, an increase in trading cost
due to additional liquidity increases the cost of debt. In turn, we expect that
a decrease in trading cost would cause the cost of debt to decrease through
a drop in the YTM.
The dependent variables presented are the yield to maturity expressed in
natural logarithmic terms. The fixed-effects and random-effects methods are
used in the panel data regression model. The sample period is from 1 January
2000 to 24 August 2012. All variables are observed or computed on a weekly
basis, with individual stock effects being controlled for. Through the process
of FE estimation, all time-invariant factors are removed and controlled for.
The QPS is the quoted percentage spread, CR is the coupon rate, CM is the
current maturity, DU is the duration, ISS is the issued amount denominated
in US dollars, and OUT is the amount outstanding denominated in US dollars.
All other time-constant characteristics such as country-specific effects,
government vs. corporate bond types, the credit rating, the refund type, the
currency of denomination, and the year are controlled for through the use
of dummy variables.
Table 11 below shows the paired t-test results for the mean cost of debt
under the local CAPM case and the ASEAN+3 CPAM case. The individual
costs of debt and their distributions appear in Appendix Figure A2. Overall,
the number of bonds is smaller than the number of stocks used in performing
the analysis for the stock market. We expect that such scarcity of data is
the cause of the non-normal or non-symmetric distributions that appear in
Appendix Figure A2.
As seen in Table 11, the mean cost of debt estimated under the hypothetical
ASEAN+3 bond market integration case is lower than it is under the
local-market case for all countries. Further, the differences are statistically
significant. Note that the mean cost of debt in Table 11 is presented in
annualized percentage terms. In the case of Republic of Korea bonds, market
integration is expected to result in a 1.14% reduction in the annual cost
of debt. In Indonesia, the size of the estimated mean cost of debt under
the ASEAN+3 integrated market case is negative. This outcome is the result
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Table 11 Estimated Cost of Debt in the Domestic Market Case and
the ASEAN+3 Integrated Market Case
Mean Cost of
Debt under
Domestic
Market
(A)

Mean Cost of
Debt under
ASEAN+3
Market
(B)

Difference
(B-A)

Average

1.9275

-0.0439

-1.9714

SD

0.6744

0.1925

0.6720

49

49

Panel A. Indonesia

N
Paired t-statistic

49
-20.5365

Panel B. Japan
Average

0.3364

0.1025

-0.2340

SD

0.2706

0.1016

0.1871

813

813

N
Paired t-statistic

813
-35.6512

Panel C. Republic of Korea
Average

1.3850

0.2418

-1.1433

SD

0.4888

0.2468

0.2947

152

152

N
Paired t-statistic

152
-47.8319

Panel D. Malaysia
Average

1.0662

0.1278

-0.9384

SD

0.4681

0.2032

0.2973

48

48

N
Paired t-statistic

48
-21.8680

Panel E. Philippines
Average

2.1036

0.2759

-1.8277

SD

0.7964

0.4447

0.5649

34

34

N
Paired t-statistic

34
-18.8672

Panel F. Singapore
Average

1.1207

0.1898

-0.9309

SD

0.6549

0.1145

0.5698

45

45

N
Paired t-statistic

45
-10.9592

Panel G. Thailand
Average

1.7996

0.3112

-1.4885

SD

0.8073

0.2268

0.5909

49

49

N
Paired t-statistic

14_ASEAN+3 Mkt Integration_Revised_2nd.indd 466

49
-17.6328

12/12/13 4:53 PM

Chapter 14: ASEAN+3 Capital Market Integration: Cost of Capital and Investment 467

of insufficient data, as well as poor performance of the Indonesian bond
market, as in the case of the Japan bond market.
Table 11 presents the estimated mean cost of debt under the local CAPM
case and the ASEAN+3 CAPM case, along with the differences between the
two cases, and the level of statistical significance of each. The paired t-test
method was used in calculating the differences. The sample period is from
1 January 2000 to 24 August 2012. Note that the unit of measurement for
the cost of debt is percent per year. The unit in which the differences are
expressed is percentage-points per year.
As mentioned earlier, Appendix Figure A2 presents the distributions for the
cost of debt under the local CAPM case and the ASEAN+3 CAPM case for
each study country. As in the results of the analysis of the stock market, no
visible difference between the distributions is apparent. Note that the unit
of measurement for the cost of debt is percent per year. Due to lack of a
sufficient number of observations, it was not possible to estimate the cost of
debt in the bond market.
Estimated Change in the Weighted Average User Cost of Capital
due to Market Integration
By combining the estimated change in the cost of equity and the cost of
debt, we are able to estimate the change in the weighted average user cost
of capital (WACC) in each study country. However, calculating the estimated
change in the WACC requires that we know the relative shares of each source
of financing in each domestic market. Table 12 summarizes the relative
contributions of equity, corporate bond, and bank sources of financing
in each study country. We use total market capitalization, the total value
of corporate bond issues outstanding, and the total value of loans by the
private sector to estimate the weights applicable to each source of financing.
Using the estimated percentage shares presented in Table 12 as weights, and
assuming that capital market integration has no impact on credit markets in
terms of market size or interest rates on loans, we are able to calculate the
estimated change in the weighted average user cost of capital resulting from
market integration (Table 13).
Table 13 indicates that market integration causes the cost of capital to
decrease by an estimated 0.2–5.7 percentage-points, except in the case of
Japan. Since bank financing accounts for the majority of corporate financing
in most ASEAN+3 countries, even a relatively significant reduction in the cost
of equity does not decrease the average cost of capital in most study countries.
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Table 12 Percentage Shares of Equity, Corporate Bonds, and Bank
Loans in Financing Investment in the ASEAN+3 Countries
(percent)
Equity
Financing

Corporate
Bond
Financing

Bank
Financing

Total

People’s Republic of
China

24.1

0.0

75.8

100

Indonesia

53.9

0.9

45.1

100

Japan

14.9

1.2

84.0

100

Republic of Korea

44.4

4.5

51.0

100

Malaysia

50.6

2.4

47.1

100

Philippines

57.2

2.6

40.3

100

Singapore

54.0

6.7

39.3

100

Thailand

33.6

1.0

65.3

100

Source: World Bank and Datastream.

Table 13 Estimated Change in the Weighted Average User Cost of
Capital in ASEAN+3 Countries (percent)
Change in
the cost of
corporate
bond

Change in
the cost of
loans

Change in
WACC

-0.66

0.00

0

-0.2

-10.56

-1.97

0

-5.7

Japan

2.29

-0.23

0

0.3

Republic of Korea

-7.2

-1.14

0

-3.2

Malaysia

-8.52

-0.94

0

-4.3

Philippines

-5.61

-1.83

0

-3.3

Singapore

-4.18

-0.93

0

-2.3

Thailand

-6.48

-1.49

0

-2.2

Change in
the cost of
equity
People’s Republic of
China
Indonesia
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However, capital market integration causes the estimated cost of capital in
the Japan market to increase by 0.3%, a result which is counter-intuitive. Our
best guess is that this result is mainly due to the poor performance of the
Japan stock market over the study period. In all other cases, the direction of
change in the cost of capital appears to be consistent with that which the
theory of capital market integration would predict. Further, as mentioned
earlier, the results presented do not take account of any further potential
reduction in the cost of equity and corporate bonds owing to (i) increased
competition among financial intermediaries, or (ii) ASEAN+3 capital markets
of a larger relative size as a result of more stringent international banking
regulations regarding bank capital adequacy, which would restrict the
banking sector’s ability to compete with capital-market financing sources.
Impact of a Reduction in the WACC on the Level of
Corporate Investment
The weighted average user cost of capital is calculated as the weighted average
of the cost of equity and the cost of debt. The weights used in performing
this calculation for the study countries are the values presented earlier for
each year and country for the total value of bond issues outstanding, and
the total market value of stocks. For each year in the sample period, we take
an average of many weekly WACC observations. The data for I, GDP, M1, and
GOVS in the CEIC DB are all denominated in billions of US dollars. P is the
GDP deflator with a base year of 2005, and FX is the average weekly foreign
exchange rate (i.e., the price of one unit of local currency expressed in US
dollars). We employ Arellano and Bond’s (1991) procedure that uses a lagged
dependent variable and potential endogeneity due to the simultaneity of
the WACC and P, since we estimate demand for investment. The estimation
results for these calculations appear in Table 14.
As seen from the estimation results presented in Table 14, the WACC appears
to have a significant impact on gross capital formation. That is, a one
percentage-point reduction in the user cost of capital (proxied by the WACC)
triggers an estimated increase in investment demand (proxied by gross
capital formation) of about $1.55–2.02 billion for the ASEAN+3 grouping
as a whole. As a result, it would appear that a reduction in the WACC would
likely induce long-run economic growth and accumulation of wealth in the
ASEAN+3 countries.
For illustrative purposes, we calculate the expected increase in gross capital
formation in each study country likely to result from market integration
(Table 15). Our final estimates are the results from Model IV presented in
Table 14. The expected increase in gross capital formation for the entire
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Table 14 Estimated Change in Demand for Investment in the
ASEAN+3 Countries as a Result of Capital Market
Integration
Model I

Model II

Model III

Model IV

-1.5453***
(0.26)

-1.9876***
(0.21)

-1.7287***
(0.22)

-2.0187***
(0.21)

I(-1)
(billion $)

0.1881
(0.12)

0.3958**
(0.19)

0.1375*
(0.08)

0.3060**
(0.15)

P
(2005=100)

-0.0123
(0.11)

0.3248
(0.42)

0.0043
(0.06)

0.3094
(0.67)

GDP
(billion $)

0.1013***
(0.03)

0.1217**
(0.05)

0.0973**
(0.04)

0.1041***
(0.04)

GDP(-1)
(billion $)

0.0768
(0.09)

0.0681**
(0.03)

—

-0.0778
(0.06)

M1
(billion $)

—

0.0213
(0.03)

0.0202
(0.02)

0.0180*
(0.01)

GOVS
(billion $)

—

0.1243**
(0.03)

0.2304**
(0.04)

0.1011**
(0.05)

FX
($)

—

—

0.0005
(0.00)

0.0003*
(0.00)

Year Effects

included

included

included

included

Country Effects

WACC
(%)

included

included

included

included

N

96

96

96

96

N(countries)

8

8

8

8

ASEAN+3 grouping as a result of capital market integration ranges from
$0.4 billion to $11.51 billion. While the estimated increase in gross capital
formation appears to be relatively low in the case of the People’s Republic
of China, Japan, and the Republic of Korea, that for the other countries
comprising the ASEAN+3 grouping is significant.

Conclusion
Financial theory suggests that integrated regional capital markets are more
efficient than segmented national capital markets as a result of increased
risk-sharing, higher levels of liquidity, and lower transaction costs than would
otherwise be the case, all of these facilitating reductions in the cost of capital
in the integrated market. The results of the empirical analysis presented in
this chapter suggest that the benefits from integrating the capital markets
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Table 15 Estimated Gross Capital Formation and Expected
Increase in Gross Capital Formation Resulting from
Capital Market Integration in the ASEAN+3 Countries
Gross Capital
Formation

2010
($ billion)

2011
($ billion)

Estimated
WACC
Reduction
by Capital
Market
Integration
(%)

2,859.62

3,545.67

-0.2

0.40

230.64

277.51

-5.7

11.51

1,085.26

1,165.60

0.3

299.66

328.74

-3.2

Malaysia

57.14

67.91

-4.3

8.68

Philippines

41.00

48.81

-3.3

6.66

Singapore

47.17

53.79

-2.3

4.64

Thailand

82.71

92.04

-2.2

4.44

Country
People’s
Republic of
China
Indonesia
Japan
Republic of
Korea

Estimated
Impact on
Gross Capital
Formation by
Unit Increase
of WACC
($ billion)

-2.0187

Expected
Rise of
Gross
Capital
Formation

6.46

Source: International Monetary Fund.

in the ASEAN+3 region are likely to be considerable, despite the amount of
time required for full integration, and the inevitable obstacles encountered in
achieving it, these obstacles including disparities in the stage of development
of national capital markets, disparities in national interests, and disparities in
the motives for integration. The future demand for capital in the ASEAN+3
countries expressed as demand for investment in both the public and private
sectors for purposes such as infrastructure, housing, and corporate assets
is likely to be significant. In this regard, deepened capital markets resulting
from integration would provide expanded access to finance for both the
public and private sectors over the coming decades.
While the empirical exercise underlying the results reported in this chapter were
based on a hypothetical scenario, our preliminary quantitative analysis of the
impact of capital market integration shows that corporations in the ASEAN+3
region would likely enjoy a significant reduction in the user cost of capital over
the coming decades, although the magnitude of this reduction would vary across
countries. Further, this would be so despite the fact that the financial markets
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in most ASEAN+3 countries are dominated by credit markets as opposed to
capital markets. Further, the results of our analysis suggest a significant degree of
sensitivity of corporate investment to changes in the cost of capital. Since capital
market integration would likely reduce the cost of capital in the region, the latter
is an important policy variable in determining the growth path of the ASEAN+3
countries. This is particularly true since our results indicate that integration would
help close the gap between the amount of capital supplied and the amount
demanded over the coming decades, while at the same time raising the level of
corporate investment above that which would otherwise have been the case.
This chapter presents estimates of the benefits of capital market integration in
the context of increased investment by private-sector corporations. However,
it should be remembered that the results presented implicitly assume that all
obstacles to full capital market integration have been overcome. Although a
thorough quantitative analysis of the benefits of capital market integration in the
ASEAN+3 region would obviously be a formidable task, this chapter sheds some
light on the likely impact of capital market integration in the ASEAN+3 region,
and thus provides a rationale for continuing implementation of such integration.

Notes
1 ASEAN's membership currently comprises ten member countries. Brunei Darussalam,
Cambodia, Indonesia, the Lao People's Democratic Republic, Malaysia,
Myanmar,
the Philippines, Singapore, Thailand, and Viet Nam.
2 Since the ASEAN+3 countries constitute the bulk of the Asia regional economy, we assume
that the Asia regional index can be used to represent the regional performance of the
ASEAN+3 stock and bond markets.
3 From the macroeconomic perspective, observed investment and the weighted average user
cost of capital (WACC) are equilibrium quantities, as they are determined by the demand for,
and the supply of investment, the latter being equivalent to savings. Since any equilibrium
pair of the variables investment and WACC can be realized through interaction of supply
and demand, any relationship between an equilibrium WACC and an equilibrium level of
investment is essentially meaningless. Thus in the context of our analysis, we should recognize
what the relationship between these two variables that we estimate actually means. Given
the purpose and theme of this chapter, we investigate the impact of a reduction in the
weighted average user cost of capital on the demand for investment by the corporate sector.
4 As for literature pertaining to market microstructure, Amihud, Lauterbach, and Mendelson
(2003); Bennett and Wei (2006); and Barclay and Hendershott (2004) argue that the order
flow consolidation or trading consolidation in the US market has a positive impact on
liquidity in the securities market.
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Appendix
Figure A1 Distribution of Cost of Equity under the Local CAPM
Case and the ASEAN+3 CAPM Case
Figure A1 presents histograms that portray the cost of equity estimated
under the local CAPM case and the ASEAN+3 CAPM case. The sample period
is from 1 January 2000 to 17 August 2012. All variables are observed or
computed on a weekly basis. Note that the unit of measurement pertaining
to the x-axis is percent per week, and that the y-axis depicts the relative
frequency density expressed in percent.
(a) People’s Republic of China
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(b) Indonesia

(c) Japan

(d) Republic of Korea
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(e) Malaysia

(f) Philippines

(g) Singapore
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(h) Thailand

Figure A2 presents histograms that portray the cost of debt estimated under
the local CAPM case and the ASEAN+3 CAPM case. The sample period is
from 1 January 2000 to 24 August 2012. Note that the unit of measurement
for the x-axis is percent per year, and that the y-axis portrays the relative
frequency density expressed in percentages. Due to lack of appropriate data,
it was not possible to estimate the cost of debt in the People’s Republic of
China bond market.
Figure A2 Distribution of the Cost of Debt under the Local CAPM
Case and the ASEAN+3 CAPM Case
(a) Indonesia
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(b) Japan

(c) Republic of Korea

(d) Malaysia
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(e) Philippines

(f) Singapore

(g) Thailand
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