


Fiscal Policy and Management
in East Asia



NBER—East Asia Seminar on Economics

Volume 16



Fiscal Policy and
Management in East Asia

Edited by Takatoshi Ito and
Andrew K. Rose

The University of Chicago Press

Chicago and London



Takatoshi Ito is professor of economics at the University of Tokyo
and a research associate of the National Bureau of Economic Research
and the Tokyo Center for Economic Research. Andrew K. Rose is
the Bernard T. Rocca Jr. Professor of International Trade and director
of the Clausen Center for International Business and Policy at the Haas
School of Business, University of California, Berkeley, and a research
associate of the National Bureau of Economic Research.

The University of Chicago Press, Chicago 60637
The University of Chicago Press, Ltd., London
© 2007 by the National Bureau of Economic Research
All rights reserved. Published 2007
Printed in the United States of America

16 15 14 13 12 11 10 09 08 07 1 2 3 4 5
ISBN-13: 978-0-226-38681-2 (cloth)
ISBN-10: 0-226-38681-3 (cloth)

Library of Congress Cataloging-in-Publication Data

NBER-East Asia Seminar on Economics (16th : 2005 : Manila,
Philippines)

Fiscal policy and management in East Asia / edited by Takatoshi
Ito and Andrew K. Rose.

p. cm.—(National Bureau of Economic Research conference
report)
“This volume contains a selection of papers presented at the

sixteenth annual East Asia Seminar on Economics . . . held in
Manila, the Philippines on June 23–25, 2005”—Intro.

Includes index.
ISBN-13: 978-0-226-38681-2 (cloth : alk. paper)
ISBN-10: 0-226-38681-3 (cloth : alk. paper) 
1. Fiscal policy—East Asia—Congresses. 2. East Asia—

Economic policy—Congresses. I. Ito, Takatoshi, 1950– II. Rose,
Andrew K., 1959– III. National Bureau of Economic Research.
IV. Title.
HJ1390.5.N34 2005
339.5'2095—dc22

2006038399

o The paper used in this publication meets the minimum requirements
of the American National Standard for Information Sciences—
Permanence of Paper for Printed Library Materials, ANSI Z39.48-1992.



National Bureau of Economic Research

Officers

Directors at Large

Directors by University Appointment

Directors by Appointment of Other Organizations

Directors Emeriti

Andrew Brimmer
Carl F. Christ
George Hatsopoulos
Lawrence R. Klein

Franklin A. Lindsay
Paul W. McCracken
Peter G. Peterson
Richard N. Rosett

Eli Shapiro
Arnold Zellner

Richard B. Berner, National Association 

for Business Economics

Gail D. Fosler, The Conference Board

Martin Gruber, American Finance

Association

Arthur B. Kennickell, American Statistical

Association

Thea Lee, American Federation of Labor 

and Congress of Industrial Organizations

William W. Lewis, Committee for Economic

Development

Robert Mednick, American Institute of

Certified Public Accountants

Angelo Melino, Canadian Economics

Association

Jeffrey M. Perloff, American Agricultural

Economics Association

John J. Siegfried, American Economic

Association

Gavin Wright, Economic History

Association

George Akerlof, California, Berkeley

Jagdish Bhagwati, Columbia

Ray C. Fair, Yale

Michael J. Brennan, California, Los Angeles

Glen G. Cain, Wisconsin

Franklin Fisher, Massachusetts Institute 

of Technology

Saul H. Hymans, Michigan

Marjorie B. McElroy, Duke

Joel Mokyr, Northwestern

Andrew Postlewaite, Pennsylvania

Uwe E. Reinhardt, Princeton

Nathan Rosenberg, Stanford

Craig Swan, Minnesota

David B. Yoffie, Harvard

Arnold Zellner (director emeritus), 
Chicago

Peter C. Aldrich
Elizabeth E. Bailey
John H. Biggs
John S. Clarkeson
Don R. Conlan
Kathleen B. Cooper
Charles H. Dallara
George C. Eads
Jessica P. Einhorn

Martin Feldstein
Roger W. Ferguson, Jr.
Jacob A. Frenkel
Judith M. Gueron
Robert S. Hamada
Karen N. Horn
Judy C. Lewent
John Lipsky
Laurence H. Meyer

Michael H. Moskow
Alicia H. Munnell
Rudolph A. Oswald
Robert T. Parry
Marina v. N. Whitman
Martin B. Zimmerman

Elizabeth E. Bailey, chairman

John S. Clarkeson, vice-chairman

Martin Feldstein, president and chief 

executive officer

Susan Colligan, vice president for 

administration and budget and corporate 

secretary

Robert Mednick, treasurer

Kelly Horak, controller and assistant 

corporate secretary

Gerardine Johnson, assistant corporate 

secretary



Relation of the Directors to the
Work and Publications of the 
National Bureau of Economic Research

1. The object of the NBER is to ascertain and present to the economics profession, and to
the public more generally, important economic facts and their interpretation in a scientific
manner without policy recommendations. The Board of Directors is charged with the respon-
sibility of ensuring that the work of the NBER is carried on in strict conformity with this ob-
ject.
2. The President shall establish an internal review process to ensure that book manuscripts

proposed for publication DO NOT contain policy recommendations. This shall apply both to
the proceedings of conferences and to manuscripts by a single author or by one or more co-
authors but shall not apply to authors of comments at NBER conferences who are not NBER
affiliates.
3. No book manuscript reporting research shall be published by the NBER until the Presi-

dent has sent to each member of the Board a notice that a manuscript is recommended for pub-
lication and that in the President’s opinion it is suitable for publication in accordance with the
above principles of the NBER. Such notification will include a table of contents and an ab-
stract or summary of the manuscript’s content, a list of contributors if applicable, and a re-
sponse form for use by Directors who desire a copy of the manuscript for review. Each manu-
script shall contain a summary drawing attention to the nature and treatment of the problem
studied and the main conclusions reached.
4. No volume shall be published until forty-five days have elapsed from the above notifica-

tion of intention to publish it. During this period a copy shall be sent to any Director request-
ing it, and if any Director objects to publication on the grounds that the manuscript contains
policy recommendations, the objection will be presented to the author(s) or editor(s). In case
of dispute, all members of the Board shall be notified, and the President shall appoint an ad
hoc committee of the Board to decide the matter; thirty days additional shall be granted for
this purpose.
5. The President shall present annually to the Board a report describing the internal manu-

script review process, any objections made by Directors before publication or by anyone after
publication, any disputes about such matters, and how they were handled. 
6. Publications of the NBER issued for informational purposes concerning the work of the

Bureau, or issued to inform the public of the activities at the Bureau, including but not limited
to the NBER Digest and Reporter, shall be consistent with the object stated in paragraph 1.
They shall contain a specific disclaimer noting that they have not passed through the review
procedures required in this resolution. The Executive Committee of the Board is charged with
the review of all such publications from time to time.
7. NBER working papers and manuscripts distributed on the Bureau’s web site are not

deemed to be publications for the purpose of this resolution, but they shall be consistent with
the object stated in paragraph 1. Working papers shall contain a specific disclaimer noting that
they have not passed through the review procedures required in this resolution. The NBER’s
web site shall contain a similar disclaimer. The President shall establish an internal review pro-
cess to ensure that the working papers and the web site do not contain policy recommenda-
tions, and shall report annually to the Board on this process and any concerns raised in con-
nection with it.
8. Unless otherwise determined by the Board or exempted by the terms of paragraphs 6 and

7, a copy of this resolution shall be printed in each NBER publication as described in para-
graph 2 above. 
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This volume contains a selection of papers presented at the sixteenth an-
nual East Asia Seminar on Economics. EASE 16 was held in Manila, the
Philippines, on June 23–25, 2005. The local sponsor was the Philippine In-
stitute for Development Studies (PIDS), and we gratefully acknowledge
their support and help in organizing the conference.

EASE-16 was organized around the topic of “Fiscal Policy and Man-
agement.” This is a topic of perennial interest to economists since fiscal
institutions and outcome are both intrinsically important and vary widely
across countries. This volume highlights the problems and challenges that
East Asian developing countries face, as well as the United States and
Japan.

Rich countries are plagued by regulation and taxation that seem exces-
sive, resulting in avoidable inefficiencies that still do not provide enough rev-
enue to cover government spending. Still, policy outcomes do not seem to
have been particularly egregious in rich countries, especially at the macro-
economic level. By way of contrast, some poor countries do have consis-
tently poor policy outcomes. For instance, inflation and trade taxes among
developing countries are consistently higher in developing countries than
in the OECD average. Why do developing countries tend to rely so much
on inefficient tax systems? Tackling this important topic head on, Gordon
and Li present a pair of models that might account for the differences be-
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tween fiscal outcomes in rich and poor countries. One political-economy
theory for the poor performance of developing countries rests on the idea
that vested interests that represent only a small part of the economy cap-
ture the policy apparatus and use it to distort outcomes to their benefit.
Another idea rests on the hypothesis that information on taxable activities
is simply more difficult both to obtain and use in developing countries be-
cause of the difficulty of monitoring financial transactions. After devel-
oping these alternatives, Gordon and Li perform the important task of
taking their predictions to the data to compare and contrast the actual
performance of their theories. They find serious problems with the tradi-
tional political economy model, while there is considerable (but not defin-
itive) support for the financial transactions theory. We think this pair of hy-
potheses set the stage for the subject matter of the book and points the
direction for an important and interest future research program.

The relationship between public and private sector economic behavior is
one of the largest issues in the broad area of fiscal policy. Understanding
the interplay between public and private activity is critical to formulating
good policy. If public-sector activity stimulates private-sector activity by
providing complements like social and physical infrastructure, then there
is a strong case to be made for government intervention. But if private and
public spending are actually substitutes so that the latter crowds out the
former, then the case for public intervention is diminished accordingly.
Thus it is appropriate that the next three papers of this volume address the
relationship between activity of the public and private sectors. Kwan takes
a direct and empirical approach using macroeconomic data for a number
of East Asian countries. Using time-series techniques he finds that consid-
erable heterogeneity in the degree of complementarity between private and
public spending in the nine countries he considers. That said, the elastici-
ties are typically small and indicate that for most countries, the two types
of spending are substitutes rather than complements; Indonesia and Singa-
pore provide the only evidence of public sector complementarity, and Thai-
land and Malaysia are countries with strong substitutes between public and
private sector spending. A similar approach is taken by Hur, who focuses on
Korea. Hur’s paper is typical of a large literature that analyzes the efficacy
of fiscal policy at the individual country member. Hur measures the effects
of different types of fiscal policy using a structural time-series technique.
In essence, he regresses the behavior of detrended GDP on detrended cur-
rent and past government expenditures and revenues. Hur finds that most
fiscal multipliers are strikingly small and only have transient real effects.
Keynesian-style stabilization policy via the fiscal channel is accordingly
difficult for Korean policymakers.

One need not examine this issue using aggregated data. Chetty and
Looney address the same problem while taking advantage of a pair of mi-
croeconomic panel datasets that follow people in a rich large country (the

2 Takatoshi Ito and Andrew K. Rose



United States) and a poor large country (Indonesia). They are interested in
a fundamental economic activity, in particular the consumption of food.
Their results are striking in that they find a similar economic shock—un-
employment—is followed by similar responses of food consumption in
these very different countries. Still, there is also a striking difference be-
tween the countries; unemployment in Indonesia is associated with con-
siderable economic dislocation, in stark contrast to the American experi-
ence. One particularly troubling issue is the fact that Indonesian spending
on education drops significantly during a spell of household unemploy-
ment. This converts a transitory shock into an economic cost with a long-
run consequence, and provides a compelling argument for a more effective
social safety net.

Man is different from most other species of animals in that an abun-
dance of resources tends to reduce rather than increase fertility. The enor-
mous increase in the standard of living experienced in East Asia and the
OECD since the Second World War has led to a dramatic reduction in
birth rates. This fact, combined with increased longevity, has led to poten-
tially explosive fiscal problems. In particular, the future obligations that
governments have undertaken to provide pensions and health care for their
citizens look far more costly than the revenues governments will have with
which to provide these expenditures, given that the dependency ratio (the
ratio of the retired to the working age population) is expected to rise. This
problem of fiscal sustainability is a widespread phenomena that includes
aging countries from Europe (e.g., Italy, Spain, and Germany), North
America (the United States and Canada), and East Asia. All this is made
worse by the fact that governments have run large fiscal debts during recent
decades with more favorable demographic patterns. How then can govern-
ments cover their future spending? Research that investigates this issue is
of the highest importance; the figures involved are simply astronomical.
The next two chapters address the international aspects of the coming
problem of double fiscal crunch.

Fehr, Jokisch, and Kotlikoff investigate long-run issues of fiscal sus-
tainability and are particularly interested in the relationship between rich
Northern and poor Southern countries. They use a complex simulation
model that includes models for large aging Western economies (Europe, the
United States, and Japan). The innovation here is to include China, a coun-
try that is also aging quickly but is large, poor, and growing quickly. Fehr,
Jokisch, and Kotlikoff still find the standard set of depressing findings; fu-
ture governments of the three advanced countries will only be able to find
the funds to pay for their promised spending if taxes are raised dramati-
cally. Still, the news is not all bad, since Chinese savings and labor enable
not only dramatic growth in China but also continued growth in the rest of
the world. In a sense China is expected to become the saver for the world,
provided that future generations continue to save.

Introduction 3



Villanueva and Mariano also use a model that focuses on external debts,
while providing an explicit set of economics dynamics that links borrowing
to growth, capital accumulation, and productivity. They apply their model
to Philippine data. Their key findings are eminently reasonable; they imply
that increased saving by both the public and private sectors is the only way
to escape future disaster. If this seems like common sense, it is; the de-
pressing realization is that increasing savings is still a task beyond the abil-
ity of most governments.

Clearly, international movements of factors, goods, and prices will have
substantial effects on the long-run sustainability of fiscal burdens. Still, the
most important effects and policies are likely to be domestic in nature. Ac-
cordingly, the next six chapters in this volume deal with different aspects of
the problem of fiscal sustainability from an essentially national perspective.
Au-Yeung, McDonald, and Sayegh look at how Australia should deal with
risks to funds it saves for pensions provided to the public sector (referred
to as superannuation by those down under). Using a model that optimizes
the weights of the government’s portfolio from a mixture of domestic and
foreign stocks and bonds, they find, as expected, that the portfolios depend
on the nature of shocks that are striking the economy. But, they provide
some evidence that the Australian economy has been subject to more de-
mand shocks than supply shocks, which supports purchasing domestic
national bonds. They also show that to reduce overall risk, foreign equities
are an appropriate investment. Llanto is also interested in future govern-
ment liabilities but is particularly concerned with their implicit nature in
the Philippines. He proposes a number of ways for the government to mea-
sure and handle its contingent liabilities, such as guarantees of private in-
frastructure projects.

Two chapters are particularly concerned with fiscal sustainability in
Korea, a rich but rapidly aging society. Koh provides a lucid overview of
fiscal developments and institutions in Korea over the last thirty years. He
shows that government policy has generally been restrained, aside from an
appropriate fiscal stimulus that results from automatic stabilizers that
kicked in during the crisis of 1997–1998. Nevertheless, the legacy of the fi-
nancial crisis is a nontrivial government debt, and this burden along with
unfunded pension liabilities has resulted in a potentially unsustainable
path for the Korean public sector. Chun corroborates this finding by em-
ploying a generational accounting framework so as to be able to disentan-
gle the impact of flows and policies across different generations. He uses a
standard model of behavior over the life cycle to predict savings rates, and
forecasts a dramatic reduction in Korean savings as the population con-
tinues to age.

The final pair of chapters are also devoted to fiscal sustainability but are
focused on Japan. The world’s second largest economy has considerable li-
abilities as well as another rapidly aging population. As a critical part of

4 Takatoshi Ito and Andrew K. Rose



both the regional and global economy, Japanese fiscal trends are thus
highly worthy of careful scrutiny. Doi, Ihori, and Mitsui focus on the fi-
nancial management of the public debt, and are particularly interested in
the problem of maturity structure. Japanese long-term interest rates are
quite low, despite the fact that government obligations appear to be quite
high relative to both GDP and comparable levels in other developed coun-
tries. Doi, Ihori, and Mitsui accordingly analyze the sustainability of a set
of Japanese fiscal policies and recommend a set of policies to alleviate the
fiscal burden while enhancing confidence in the government’s ability to ser-
vice its debt. Fukui and Iwamoto are also interested in fiscal sustainability,
but with particular reference to the burden of providing health- and long-
term care to Japan. They propose a method and assumptions different
from the government projection to forecast required funding in the future,
in particular with regard to the labor participation rate, per capita health,
and long-term care costs. Economists will be reassured to note that the well-
understood generational transfers of a pay-as-you-go system are greatly
alleviated by an alternative strategy of self-funded payments. On the other
hand, the magnitude of the payments required to finance future health care
is frightening; Fukui and Iwamoto find that an increase by at least one
third is required, and conduct extensive sensitivity analysis on their simu-
lation model to check the insensitivity of this result.

Introduction 5





I
Fiscal Systems in Developing 
and Developed Countries





Economic policies in developing countries often differ sharply from those
commonly advocated by economists, generating advice to adopt policies
more consistent with both the successful practices in richer countries and/or
those that appear best based on existing economic theories.

For example, economists advocate a stable currency and low tariff rates.
Yet inflation rates in developing countries are often high, as are tariff rates.

Economists advocate setting up procedures to protect property rights,
and establishing a rule of law in particular to aid in the legal enforcement
of contracts and in dispute resolution. Yet, complaints by firms in devel-
oping countries about costly and time-consuming procedures, under-the-
table fees, and arbitrary outcomes are common.

Economists strongly discourage state ownership of firms.1 Yet in devel-
oping countries state ownership of firms is common. State ownership of
banks is even more common.

Taxes certainly require some interference with market transactions, so
the advice would be to enact taxes with a broad base and low rates so as to
lessen the efficiency costs resulting from the distortions created by the tax
structure. Broad-based taxes, such as a value-added tax, certainly do play
an important role in poorer as well as richer countries. However, a much
larger share of revenue in developing than in developed countries comes

9
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Puzzling Tax Structures in
Developing Countries:
A Comparison of Two Alternative
Explanations

Roger Gordon and Wei Li

Roger Gordon is a professor of economics at the University of California, San Diego, and
a research associate of the National Bureau of Economic Research. Wei Li is an associate pro-
fessor of business administration at the Darden School of Business, University of Virginia.

We would like to thank participants at EASE-16, and especially Andrew Rose, Firouz
Gahvari, Francis Liu, and Michael Alba for comments on an earlier draft. We would also like
to thank the World Bank for financial support for this project.

1. Where monopoly power is present, exceptions might be made, though even here govern-
ment regulatory oversight is typically preferred to government ownership.



from taxes with a narrow base. Even when broad-based taxes are used, the
evidence suggests that in practice revenue is collected from only a fraction
of the activity that by statute should be covered.

In each case, economists normally advocate a shift toward policies that
reduce interference in the functioning of markets.

If existing policies in poorer countries are so costly, though, why are such
policies adopted to begin with? The deviation from conventionally recom-
mended policies is systematic among poorer countries, and has existed 
for many years, making it hard to dismiss this evidence as being a result 
of some officials misunderstanding the implications of the policies they
choose. Why would developing countries choose to impose such costs on
themselves?

A common explanation for such seemingly perverse policies in develop-
ing economies falls under the general category of political economy prob-
lems. Here, the presumption is that these policies are designed to benefit se-
lect groups within a country who have unusually strong political influence.
In particular, a government can favor these groups by designing the tax sys-
tem to transfer resources to them, and perhaps by interfering with market
allocations so as to alter equilibrium market prices in ways that benefit par-
ticular favored industries. But these policies may still impose large costs on
the rest of the population, justifying altruistic intervention from outside.

Gordon and Li (2005) develop an alternative hypothesis for such poli-
cies. Here, the key assumption is that poorer countries face much more se-
vere enforcement problems with their tax systems. Enforcement depends
heavily on the availability of information from outside a firm about the
scale of any firm’s economic activities. Such information, largely coming
from the firm’s recorded transactions through the financial sector, is es-
sential to double-check the information reported by the firm. When firms
use the financial sector, they leave a paper trail, facilitating tax enforce-
ment. In contrast, cash transactions are virtually impossible to monitor
and tax, to the point that the informal economy and the cash economy are
often used as synonyms. When countries have both a financial sector that
provides little value-added to firms, and firms that receive very heteroge-
neous benefits from using the financial sector, then the forecasted outcome
is high tax rates in practice paid only by those firms strongly dependent on
the financial sector, so a narrow tax base, with other firms avoiding tax
through relying entirely on cash transactions. The result can be large in-
tersectoral distortions favoring the informal economy.

Gordon and Li (2005) then argue that the government can lessen these
intersectoral distortions through tariff protection of firms facing high ef-
fective tax rates, through inflation as a tax on firms that rely on cash to avoid
tax, through controls on lending so as to redirect credit to heavily taxed
sectors, and through red tape and fees that impose nontax costs on busi-
nesses that in practice pay little or no taxes.

10 Roger Gordon and Wei Li



Section 1.1 provides a derivation of the forecasted tax policy coming
from a Grossman-Helpman (1994) style political economy model, and a
comparison of these forecasts with those derived in Gordon-Li (2005). The
forecasts from the two models differ in many respects. The political econ-
omy model certainly forecasts favorable tax treatment of sectors that can
lobby the government effectively. However, while the model forecasts lower
or even negative tax rates on income earned in the favored sector, as long
as such means are available to aid these industries it does not forecast tariff
protection for these sectors, inflation, or other forms of interference with
market transactions.2 The theory would not forecast an informal (untaxed)
sector, at least beyond the sectors that are effective in lobbying the govern-
ment. Unlike in the Gordon-Li model, tariff protection and subsidized
credit should be for sectors that face relatively low tax rates, rather than rel-
atively high tax rates. The two models also have contrasting forecasts for
the size of government and the progressivity of the tax structure in poor
versus rich countries.

In section 1.2, we look at the empirical evidence more closely to compare
the evidence with the forecasts from these two models. Some forecasts are
shared by the models and some contrast. This evidence is almost entirely
consistent with the forecasts from the Gordon-Li model, and almost en-
tirely inconsistent with the forecasts from the political economy model.
Section 1.3 then contains a brief set of concluding remarks.

1.1 Alternative Forecasts for Economic Policies

1.1.1 Conventional Model

In this section, we develop the implications of a political economy model,
and summarize the implications of the Gordon-Li model in a simple set-
ting. To set the context, though, we first develop a model of policy in a more
conventional setting.

Assume that the country is small and open, so is a price taker in the in-
ternational market for the two consumption goods. These international
prices are denoted by p1 and p2. Both goods are produced in the domestic
economy, and the domestic wage rate, w, and domestic interest rate, r, ad-
just to clear factor markets. Assume that good 2 is imported and good 1 is
exported.3

The government is considering the choice of tax rates on the domestic
output of the two goods, denoted by s1 and s2, along with a tariff at rate �2

Puzzling Tax Structures in Developing Countries 11

2. If tax rates cannot vary by industry to the extent desired, however, then the model does
forecast tariff protection and subsidized credit to favored firms.

3. Here we assume that workers and capital can move without cost between the two do-
mestic industries, so that there is one set of factor prices characterizing the economy as a
whole.



on imports of good 2, and a tax at rate tK on domestic capital.4 Consumer
prices are then equal to pi (1 � �i ). The net-of-tax prices domestic firms face
for output of the two goods are pi (1 � �i )(1 – si ), while the user cost of cap-
ital to a firm is r � tK .

The indirect utility function for individual i is denoted by Vi ( pi [1 � �1],
p2[1 � �2 ], r, w) � Wi (G ), where G measures expenditures on public ser-
vices. A conventional model for optimal tax policy assumes that the gov-
ernment chooses Pareto efficient policies, so maximizes a weighted sum of
the welfare of individuals and the utility of government officials, who con-
sume what tax revenue is left net of the cost of public services:5

(1) max
�2,s1,s2,tK,G

∑
i

{Vi [ p1(1 � �1), p2(1 � �2), r, w] � Wi [G ]} 

� U(R � G ),

Using the aggregate economy’s budget constraint, tax revenue R equals
gross domestic output minus domestic consumption, all evaluated at world
prices: R � Σj pj ( fj – Cj ).

By maximizing over the size of government services, G, trading off ben-
efits to residents with foregone consumption of government officials, we
can rewrite the government’s objective function as:

(1a) max
�2,s1,s2,tK

∑
i

{Vi [ p1(1 � �1), p2(1 � �2), r, w]} � S�∑
j

pj ( fj � Cj)�
for some function S(�) that captures the overall benefits from extra tax
revenue.

This model is the basic framework used in deriving optimal tax rates. To
replicate a tax rate on labor income, there would need to be a uniform sales
tax rate (s1 � s2) along with implicit expensing for capital investments 
(rtK � –s1). Taxes on capital income may well arise in such a derivation, and
would appear through a tax rate on capital above this figure. Distortions to
relative consumer prices could be implemented through a tariff along with
an offsetting tax on domestic production of that good, as happens with a
VAT. Such distortions could arise, for example, if those with a low marginal
utility of income have high relative demand for one of the two goods. To pre-
serve productive efficiency, however, as forecast by Diamond and Mirrlees
(1971), the model would require that

�
p1
�
p2

p1(1 � s1)
��
p2(1 � �2)(1 � s2)
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4. We also include in the notation a placeholder tariff on good 1, denoted �1, just to simplify
some of the notation, even though we normalize the tariffs by setting �1 � 0.

5. This model simultaneously captures the behavior of both benevolent and malevolent gov-
ernments, by allowing officials to extract private benefits from unspent tax revenue, but also
having them care about individual utilities.



so that sales tax rates adjust to compensate for any tariffs, so as to leave the
net-of-tax price faced by producers unchanged by the introduction of the
tariff.

In such a setting, there are no grounds for interfering further with mar-
ket allocations: as forecast by Diamond-Mirrlees, production should remain
efficient. As a result, the model cannot help explain state ownership of
firms or banks, or any government regulations interfering with market al-
locations. As set up here, the model does not include a role for money, so
does not allow an analysis of the optimal inflation rate. One simplified way
to introduce money into the model is by including real cash balances as a
third consumer good. To replicate a proportional tax on labor income, the
sales tax rates should again be equal across goods, implying an equal pro-
portional mark-up over the real costs of each good. The real cost of money,
as noted by Friedman (1969), is virtually zero, implying a price of money
so a nominal interest rate of virtually zero.

1.1.2 Gordon-Li Model

Gordon and Li (2005) add one new issue into the previous model: tax 
enforcement. They assume that firms can be monitored and taxed only if
they make use of the financial sector, thereby leaving a paper trail.6 The real
benefits of using the financial sector, per se, for a firm in industry j is as-
sumed to equal aj pj (1 � �j )fj , so is proportional to the value of the firm’s
output. The cost of using the financial sector is that the firm becomes sub-
ject to tax.7 Since pretax output from a firm using the financial sector is 
(1 � aj )(1 � �j )pj fj , sales tax and capital tax payments would together equal
sj pj (1 � �j)(1 � aj ) fj � tK Kj . Firms then make use of the financial sector
only if benefits exceed costs, or if

(2) aj(1 � �j)pj fj � sj (1 � �j )pj (1 � aj )fj � tKKj .

This adds to the conventional analysis a set of constraints on the feasible
tax rates imposed on each industry. Any tax rates violating equation (2) will
induce disintermediation and collect no revenue from that industry.

In richer countries, use of the financial sector may be valuable enough
that none of these constraints are binding. In poorer countries, though, the
financial sector may operate much less well (the aj are smaller), so that
these constraints become an important consideration in any discussion of
tax policy. The lower are the aj within a country, the lower are feasible tax
rates and as a result the lower would be government revenue. As seen in the
following, government revenue as a fraction of GDP is in fact much lower
in poorer than in richer countries. The conventional model, in contrast,
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6. The paper also explores more briefly the implications for tax policy if the government can
only observe physical inputs to production (e.g., capital, the number of workers). Policy im-
plications are largely the same, except for those specifically linked to the banking sector.

7. Tariffs are collected regardless.



does not help explain this unless government revenue is less valued in
poorer countries.

The presumption in Gordon and Li is that capital-intensive industries
will value much more the use of the financial sector, and so have a higher
aj .

8 To begin with, this will imply a higher sj in capital-intensive industries
when some of the constraints in equation (2) become binding.

When firms within an industry are heterogeneous, though, then a higher
sj will collect more revenue from some firms while inducing others to shift
into the cash economy. Depending on the distribution of the aj within an
industry, tax rates can potentially be quite high, with some firms paying
this high tax rate and others avoiding it through disintermediation. The
conventional model does not include any structure sufficient to explain the
presence of an informal economy.

Given differences in the optimal sj across industries, Gordon and Li then
explore the role of various other policies to lessen the misallocations re-
sulting from differences in the optimal sj across industries in response to the
constraints in equation (2). Tariffs may now be used even if they would not
be used otherwise. Not only can tariffs help collect additional revenue, but
they can also lessen the distortions created by the differential sales tax rates
by industry by shifting domestic production into the heavily taxed indus-
tries. If the heavily taxed good is imported, then these two potential bene-
fits reinforce and trade will be discouraged. In contrast, if the heavily taxed
good is exported, then these two potential benefits conflict and trade may
even be encouraged.

Given the efficiency costs arising from a shift of activity out of the most
highly taxed (capital-intensive) sectors, one mechanism to reduce this shift
is state ownership of the most capital-intensive firms. Through state own-
ership, the government can in principle ensure that the sector has the effi-
cient scale and capital intensity. This potential efficiency gain can quickly
become large as tax rates increase, and with high enough tax rates can
dominate the efficiency loss that occurs due to state ownership per se.

An alternative mechanism to increase the scale of activity in the heavily
taxed sectors is to provide them cheap credit. This can be done through
state ownership of the banking sector. While providing cheap credit to
heavily taxed firms results in losses for the state-owned banks, the govern-
ment can in principle cover these losses through the resulting tax revenue
collected from the extra capital invested in these heavily taxed sectors.
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8. This could occur because capital-intensive firms are larger and so have more customers
who are physically distant, making use of financial intermediaries to handle payments of
more value. Capital-intensive firms will also face lumpy expenditures to purchase capital,
making bank loans of more value. To convince banks of their credit worthiness, maintaining
an active account with the bank may be essential. Larger firms may also not be able to effec-
tively monitor all of the employees who handle cash, and prefer instead to shift to noncash
payments through use of the banking sector.



When firms within each industry are homogeneous and the government
can set a separate sales tax rate for each industry, then tax rates would be
set so that all firms satisfy the constraints in equation (2). Any sales tax rate
in an industry high enough to violate equation (2) would create a Pareto
loss, since the government would lose its tax base in that industry while
firms are left indifferent, relative to a rate that just satisfies equation (2).

Money is now demanded in particular by firms that avoid taxes by join-
ing the cash economy, so that inflation becomes a targeted tax on firms
otherwise avoiding tax.9

The larger the informal sector the higher the benefits relative to the costs
of inflation.

Capital taxes can help focus tax liabilities on capital-intensive firms, who
are the most tied to using the financial sector and so the least likely to shift
into the informal sector in response.

Government red tape and regulatory controls on firm entry can be an-
other mechanism to hinder activity in lightly taxed if not entirely untaxed
sectors. Even if no revenue is collected directly through such intervention,
to the extent domestic production shifts as a result into more heavily taxed
sectors, there can still be a net efficiency benefit from such policies.

To see this more formally, consider an individual’s choice between being
an employee in the formal sector versus working in the informal sector. We
assume that the individual makes this choice to maximize indirect utility of
V(w).10 Within the formal sector, the effective wage rate for individual j is 
wj � (1 – sj )pj fLj , where fLj measures the marginal product of labor in the in-
dustry. Let the effective wage rate in the informal sector be (1 � nj )pj fLj .
Here, nj is a parameter that varies by individual, reflecting that individual’s
best available informal jobs and the value of aj (positive or negative) in that
sector, so can be either positive or negative. There is some joint density
function g(wj , nj ) for wj and nj . Without government intervention, the indi-
vidual shifts to the informal sector whenever nj � –sj .

The government is affected by this choice, though, given that output in
the formal sector is taxable whereas output in the informal sector is not. If
output in the formal sector is subject to a sales tax at rate s, then tax rev-
enue drops by swj Lj /(1 – s) if the individual leaves the formal sector. Indi-
vidual choices are then inefficient, since they ignore this fiscal externality.

What if at some cost, F, the government can hire tax inspectors to locate
and identify businesses operating in the informal sector? We assume that
these inspectors cannot observe (1 � nj)pj fLj , nor hours of work, but only
the fact that the individual is working in the informal sector. Many of 
the people working in the informal sector presumably are extremely poor,
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9. The feasible inflation tax would itself be constrained, though, by the option firms have to
use a foreign rather than a domestic currency for transactions.

10. The other arguments of V are suppressed, to economize on notation.



making it unattractive on distributional grounds to impose a fixed mone-
tary fee for working in the informal sector.11 Instead, consider the impo-
sition of nontax (time) costs on firms in the informal sector, generated
through red tape. Assume in particular that the government can impose a
time cost of H on each individual in the informal sector.12 Then the in-
dividual shifts into the informal sector if and only if (1 � nj)pj fLj (L – H ) �
(1 – sj )pj fLj L or equivalently if nj � (H – sj L)/(L – H ).

Even though red tape imposes costs on those in the informal sector while
collecting no revenue directly, still the government may well choose to cre-
ate red tape. The key gain is the resulting shift of higher skilled individuals
into the formal sector, with the resulting increase in tax revenue.

Stated formally, start from H � 0 and consider the change in the gov-
ernment’s objective function from a marginal increase in H:

(3) ��
	

0
�

	

�s
VI (1 � n)wg(w, n)dndw � S
 �

	

0 � �wL g(w, �s)dw,

where n∗� (H – sL)/(L – H ) represents the skill level just indifferent between
being in the formal or the informal sectors, so that ∂n∗/∂H � (1 – s)/L, 
evaluated at H � 0. Expression (3) can easily be positive, in which case red
tape is a useful means of expanding the formal sector. This is more likely 
to occur to the extent that S
 �� VI and s �� 0, implying in addition that the
average value of n among those in the informal sector will be small or neg-
ative.

The Gordon-Li model took the range of values of the aj , measuring the
value to each firm j of making use of the financial sector, as exogenous.
While the state of skills and technology within the financial sector are
largely outside of the direct control of the government, the government
does control the regulatory environment under which the financial sector
operates. Changes such as providing deposit insurance, or speeding the
clearing of interbank payments, presumably will shift up the distribution
of the aj . Surprisingly, the government does not necessarily have an incen-
tive to adopt such policies, even given the objective function we have as-
sumed. Consider the welfare effects of an increase in the values of aj in in-
dustries at the bottom end of the distribution, sufficient to pull firms in
these industries into the formal sector. They now pay at least some taxes,

∂n∗
�
∂H

s
�
1 � s
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11. One possible explanation for this poverty is that capital and skilled labor are comple-
mentary in production, so that the capital-intensive firms in the formal sector employ very few
unskilled workers.

12. What if tax inspectors can learn each individual’s productivity? They would then have
an incentive to charge a firm an amount just sufficient to leave them indifferent to remaining
in the informal sector, given H, enforced by the threat of revealing their income to the tax au-
thorities. The only substantive change is a redistribution from informal firms to tax inspec-
tors, leading in equilibrium to a fall in the amount F they require in wages from the govern-
ment. Given such a fall in the expense of imposing the costs H on informal firms, the
government may encourage such corruption.



which is in itself a welfare gain.13 By documenting their activity with a
bank, firms entering the formal sector should also now qualify for bank
credit that they would not previously have had access to. This credit comes
at the expense of loans to firms in industries already in the formal sector,
who in this example face higher tax rates. On net, tax revenue could well
fall, with the drop in payments from high-taxed sectors perhaps more than
offsetting the taxes paid by firms newly entering the formal sector.

When the behavioral responses lead to a fall in tax revenue, efficiency
falls as well, so that such an improvement in the performance of the finan-
cial sector may not be an attractive option to the government.

Of course, large enough improvements in the ai will necessarily be a wel-
fare gain, since the constraints in equation (2) all become less binding and
eventually nonbinding. Policy will change continuously with the relaxation
of these constraints. In particular, as the financial sector improves, to be-
gin with we expect to see a drop in the size of the informal sector, and with
the broader tax base less extreme tax rates on the most capital-intensive
firms. With smaller intersectoral distortions, the needs for distorting tariffs,
inflation, state ownership of firms or banks, and use of capital taxes all drop.

One example of such a transition in policy, an example that led us to
develop this model, is the case of China during the 1990s, as described in
Gordon and Li (2005). At the beginning of this decade, the national gov-
ernment was unable to collect much of any revenue from small- and
medium-sized firms, so that its tax revenue came almost entirely from taxes
on larger state-owned firms.14 Its observed policies were very much consis-
tent with those forecast previously, with tax rates that varied strongly by
sector, controls over the allocation of credit, and high tariff rates.15 In 1994,
there was a series of reforms that led to a sharp increase in the national gov-
ernment’s ability to collect taxes from small- and medium-sized firms.16

With this successful attempt to broaden its tax base, the national govern-
ment shifted policy generally away from the policies forecast previously
toward a set of more conventional policies, agreeing to cut tariffs through
joining the World Trade Organization (WTO), eliminating government
control over lending practices at the banks, shifting heavily away from re-
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13. When firms just become willing to shift into the formal sector, by construction they are
just indifferent. But the government receives extra revenue, so that there is a gain in overall
welfare, and in efficiency.

14. In particular, local governments were responsible for monitoring and assessing taxes on
small- and medium-sized firms, and were effective in hiding taxable activity from the national
government.

15. There was little use of inflation, however.
16. An important part of this tax reform had the national government take over responsi-

bility from local governments for monitoring and assessing taxes on smaller firms. In China,
the role of the financial sector in tax enforcement was much more limited than in other de-
veloping countries, since each firm had a party representative whose job in part was to mon-
itor the taxable activity of the firm. The level of government to which this party representa-
tive was responsible changed as of 1994.



liance on sector-specific excise taxes and taxes on capital (corporate in-
come taxes) toward a broad-based value-added tax (VAT), and beginning
the process of downsizing the size of the state-owned enterprises (SOE)
sector, and the role of the government in this sector.

Even when increasing the value provided by the financial sector does
raise welfare, however, it does not follow that subsidies to the financial sec-
tor, artificially raising the values of the ai , raise welfare. Intuitively, a com-
petitive banking sector will in equilibrium pass along the value of any sub-
sidies to its customers, so that the maximum tax these customers will be
willing to pay to make use of the banking sector goes up by just the size of
the subsidy. The extra tax payments are then just sufficient to cover the cost
of the subsidy.

More formally, assume that the costs to the bank of supplying services
to firms in industry j, per dollar of sales that must be intermediated, is xj ,
implying total costs of xj pj (1 � �j )fj . Similarly, assume the gross benefits 
to firms in industry j from using the banks are bj pj (1 � �j )fj . With a com-
petitive banking sector, the price firms pay for banking services equals the
cost of provision of these services, so that the net benefits to firms equal 
(bj – xj )pj (1 � �j) fj � aj pj (1 � �j ) fj . What if the government now provides a
subsidy to the provision of financial services to this industry, paying some
amount �j pj (1 � �j ) fj to the banks? With a competitive banking sector, 
this subsidy will be passed along to the customers in the form of a lower
price, so that the net benefits to a firm from using the financial sector rise
to (aj � �j )pj (1 � �j ) fj . Following the logic of equation (2), this figure now
equals the maximum taxes that can be collected from this industry. Sub-
tracting off the costs of the subsidy, however, the maximum net revenue
from this industry remains equal to aj pj (1 � �j ) fj . As long as all tax rates can
adjust, the same revenue on net is collected with the subsidy as without.

The same argument also implies that taxes on the financial sector crowd
out other sources of revenue one for one. Since it would be very difficult to
design the tax structure on the financial sector to replicate the flexibility the
government has in choosing each of the sales tax rates and the capital-
income tax rate, taxes on the financial sector will normally end up being
less effective than taxes on each of the industries making use of the finan-
cial sector.

1.1.3 Political Economy Model

There are a variety of modeling approaches taken within the political
economy literature to characterize the nature of the implicit objectives
faced by the government when choosing policies. The approach we take is
inspired by the work of Grossman and Helpman (1994), who assume that
special interests that have solved their internal free-rider problem can pro-
vide contributions to a party in power linked at the margin to the degree to
which the party aids that interest group. The result is that the government
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puts more weight on the utility of that interest group than it otherwise
would.

To explain more perverse policies in developing countries, the pre-
sumption is then that these contributions distort policy more severely in
developing than in developed countries. Distortions are least costly in the
Grossman-Helpman framework when either no industries or all industries
contribute, since in either case the weights remain undistorted across in-
dustries. If we assume that most all industries in developed countries ac-
tively lobby the government, then developing countries end up with worse
policies if a smaller fraction of industries are able to lobby effectively.

Solving the free-rider problem within an industry is easier when there
are fewer firms in the industry. We presume that capital-intensive indus-
tries have larger individual firms and fewer firms in the industry as a whole,
so that the subset of industries able to lobby the government will largely
represent the most capital-intensive sectors.

One issue, though, is how to capture the benefits going to an industry
from any given government policies, since in the previous model the in-
come of any individual simply depends on the amounts of labor and capi-
tal they provide to the market, and not on which industry they work for or
invest in. In order to capture this, we instead assume that at the date that
policy is being set factors cannot change industries, even if the supply of
factors to their current industry can adjust in response to policy changes.
In addition, for simplicity we assume that individuals work and invest in
the same industry.

As shown in Bernheim and Winston (1986), the equilibrium bribes in
such a setting are equivalent to those in which lobbying industries pay
monetary bribes to officials equivalent to the benefits they receive due to
the policies adopted by the government, relative to a given fallback posi-
tion. The equilibrium bribe by industry j, denoted by Bj , then satisfies:
Vj ( p1(1 � �1), p2(1 � �2 ), rj , wj ; –Bj) � Wj (G ) � Uj

∗. The default utility level,
Uj

∗, is determined from the constraint that the bribe must be sufficient to
allow the government and the other bribing industries to do as well as they
could have done collectively had this one industry not actively bribed the
government—if not, the bribe would not be accepted.

For simplicity, we assume that bribes are as valuable to officials as ex-
plicit but unspent tax revenue. Certainly, both are cash that officials can
use to finance perks if not private consumption. The only difference is that
oversight and possible punishment for accepting under-the-table payments
may be different than for using tax revenue for personal advantage.17 To the
extent bribes are less valuable to officials than extra tax revenue, then equi-
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17. Grossman-Helpman (1994), in contrast, assume that bribes can only be spent on polit-
ical campaigns, reflecting current institutional constraints in the United States. There are no
similar constraints to our knowledge in any developing country.



librium tax rates in lobbying industries will be higher than we find in the
following, and conversely.

If j ∈ L is the set of industries that actively lobby the government, then
the resulting objective function for the government is:

max
�2,s1,s2,tK,G�∑

j∉L

(Vj � Wj ) � ∑
j∈L

(Uj
∗) � S�∑

j

pj ( fj � Cj ) � G�	,

where we assume a composite individual working for each industry. Here,
bribes show up implicitly in government revenue through their effects on
equilibrium consumption among members of lobbying industries.

The resulting first-order conditions for sk equals

(4) S
�∑
j

pj� � �� � VkI [ pk(1 � �k) fk ] for k ∉ L,

and

∑
j

pj� � � � 0 for k ∈ L,

where VkI denotes the marginal utility of income for the kth individual. For
nonbribing industries, the government trades off the revenue it gets with
the welfare loss to individuals. Since we assume that S
 � VkI , in equilib-
rium the efficiency costs of the tax must at the margin just offset the welfare
gain from shifting a given amount of resources to the government. Note
that an increase in the sales tax rate on lobbying industries matters only 
to the extent that it affects government revenue. No individual utilities
change, since consumer prices are unaffected, while the effects on utility of
any changes in factor prices in lobbying industries are fully offset through
changes in the bribes.

The individuals’ collective budget constraint equals

(5) ∑
j

pj (1 � �j )Cj � ∑
j∈L

Bj � ∑
j

pj (1 � sj )(1 � �j ) fj � tKK, implying that

∑
j

pj� � � � �kpk(1 � �k ) fk � ∑
j

pj�j � tK

� pk [sk(1 � �k) � �k] ,

where �k � 1 for k ∉ L and �k � 0 otherwise.
Substituting into equation (4), it is straightforward to show that

(6) �k�1 � � � ∑
j

pj�jεI
Cjk � tKεp∗

k

Kk � ε fk
p∗

k
,

sk(1 � �k) � �k
��
(1 � sk)(1 � �k)

Kk
�
p∗

k fk

Cjk
�
Ik

VkI
�
S


∂kk
�
∂sk

∂Kk
�
∂sk

∂Cjk
�
∂sk

∂Cj
�
∂sk

∂fj
�
∂sk

∂Cj
�
∂sk

∂fj
�
∂sk

∂Cj
�
∂sk

∂fj
�
∂sk
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where, εX
Y represents the elasticity of X with respect to Y, where p∗

k �
pk(1 � �k)(1 – sk) and where Ik � p∗

k fk – tKKk. All three elasticities are posi-
tive under any reasonable assumptions.

To begin with, equation (6) suggests that the optimal effective tax rate
sk(1 � �k) – �k will be negative for industries actively bribing the government
to the extent �2 � 0 and tK � 0. At the optimum, a marginal increase in the
subsidy to production in a lobbying industry should have no net effect on
government revenue. While a marginal increase in the subsidy is in itself a
net revenue cost, since more output needs to be subsidized, the extra pro-
duction also generates extra revenue to the extent that the resulting in-
creases in investment and consumption are taxable. At the optimal tax
rates, these effects should exactly offset each other.

For firms not actively bribing the government, for whom �k � 1, optimal
tax rates presumably will be positive. If the three elasticities in equation (6)
are the same among these industries, if there are no differences in the mar-
ginal utility of income across these industries, and if consumption patterns
are the same for people in all industries, then the effective tax rate will be
lower in more capital-intensive industries if tK � 0, in effect to compensate
for this other source of revenue from these industries.

The key forecasted difference in sales tax rates is then between industries
that actively bribe officials and other industries. The forecast of a lower (or
negative) tax rate on capital-intensive industries is one clear difference be-
tween the political economy model and the Gordon-Li model.

What about the optimal tariff rate? Consider the welfare effects of an in-
crease in �m on imports of goods produced by bribing industries, with a
compensating increase in sm so as to leave sm(1 � �m) – �m consistent with
equation (6). This combined change in tax rates has no effects on the fac-
tor incomes of any individual, so does not help per se to redistribute to in-
dividuals in bribing industries. It does raise the consumer price for good m
faced by all individuals, and so helps aid those in lobbying industries to the
extent that individuals in these industries tend not to consume the output
from their own industries. As discussed in Saez (2002), such a tariff may
also be justified on efficiency grounds if a drop in consumption of good m
leads to increases in factor supplies beyond what happens simply due to in-
come effects.

Neither of these justifications for a tariff would exist if the utility func-
tion is weakly separable between consumption and factor supplies (e.g.,
U [L, K, h{C1, C2}]), and if the utility function is the same for individuals in
different industries. Even if these assumptions are violated, there is no rea-
son to expect that individuals working in favored industries tend not to
consume output from these industries, or that factor supplies are more re-
sponsive to the prices of goods produced by capital-intensive industries.
The model does not then help to explain the existence of tariffs protecting
favored industries.

Puzzling Tax Structures in Developing Countries 21



To what degree would subsidies to capital (tK  0) be used to aid bribing
(capital-intensive) industries? Even better targeted would be a subsidy to
capital invested in bribing industries, implemented for example through
subsidized loans restricted to these industries.18 Note that a reduction in
the output tax rate, sk, affecting bribing industries is equivalent to a pro-
portional subsidy to both capital and labor employed within this industry.
When could a further subsidy just to capital in the industry be chosen?

If all the individuals working in the industry collude together in bribing
the government, then the government receives the benefits accruing to both
groups, so a capital subsidy per se makes sense only if it has favorable effi-
ciency effects. This could occur if the supply elasticity of capital is less than
that for labor. As noted by Judd (1987), while the very short-run supply of
capital is extremely inelastic, the long-run supply in contrast should be ex-
tremely elastic, suggesting if anything attempts to restrict taxes/subsidies
to labor whenever the government has a longer time perspective.

If only the capital owners in an industry bribe the government, then the
government does have an incentive to manipulate the returns to labor ver-
sus capital in the industry. Natural policies suggested by such an objective
are subsidized loans to the industry or a tax structure within the industry
favoring capital over labor income.

If capital but not labor is highly mobile across industries, the model
would instead forecast a low uniform tax (or subsidy) rate on capital, a
high tax rate on labor in the disfavored industries, and no tariffs. Follow-
ing equation (6), the labor income tax rate in favored industries would have
the opposite sign of the tax/subsidy rate on capital.

Whether capital is mobile or not, these results contrast sharply with the
forecasts from the Gordon-Li model, which forecasts capital taxes as a way
to focus the tax burden on firms that are most dependent on the finan-
cial sector, and heavier tax payments by capital-intensive than by labor-
intensive firms.

If the government for some reason could not provide the desired differ-
ential sales or labor income tax rates in favored versus disfavored indus-
tries, then tariffs can be a second-best way of favoring certain industries. 
A tariff is second best since not only does it raise the returns earned within
that industry but it also distorts consumer choices in ways that in general
are not desired. In contrast to the Gordon-Li model, tariff protection
would be given to sectors facing the lowest rather than the highest tax rates.

Grossman and Helpman (1994) fully recognized that their model would
imply output subsidies for lobbying industries and no tariffs as long as the
government can freely make use of this full range of policy tools. They as-
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18. To induce banks to provide subsidized credit to particular customers, explicit subsidies
to such loans, or loan guarantees, would be one approach. State ownership of the banking sec-
tor, with the government covering losses incurred on subsidized loans, is another.



sumed, though, that output subsidies were not available as an option to the
government. The complication they note to justify this assumption arises
from implications for the default utility levels U j

∗. Each industry must pay
enough in bribes to ensure that the government plus other bribing indus-
tries together are at least as well off as they would be if they refuse the bribe.
If these groups are in a position to aggressively exploit any given industry,
then this industry will need to pay them a lot in exchange for changing poli-
cies. Their opportunity to exploit any given industry is less if policies are
restricted to tariffs. They argue that this consideration dominates if there
are few other industries that are not lobbying, since benefits to a newly lob-
bying industry then must come almost entirely from those who must be
bribed. If the group of other industries that are not lobbying is large, how-
ever, then this issue will be second order relative to the gains from use of a
more effective policy tool.

Among richer countries, where we presume that most industries actively
lobby the government, their argument suggests that policies will be re-
stricted to tariffs.19 If the fraction of industries that actively lobby the gov-
ernment is small in developing countries, then even by their argument we
would not expect to see any such restrictions on policy. In fact, excise taxes
are an important component of the tax systems in developing countries.
According to the political economy model, this should not be surprising.
But given this, tariffs should not be used.

In the Grossman-Helpman model, the more industries that lobby the
government, the lower is overall tax revenue. (Bribes of course do not show
up in the reported revenue figures.) If fewer industries actively bribe the
government in developing countries, then the size of government should be
larger in developing countries, a forecast sharply contrary to the forecast
from the Gordon-Li model.

Another implication of the political economy model is that as more in-
dustries actively bribe the government, concern with redistribution shrinks.
In particular, the government has no ability left to affect the utility levels
within bribing industries, since they are implicitly set at the default levels
U j

∗ Any redistribution is restricted to individuals in nonbribing industries,
yet the offsetting efficiency costs remain fully relevant. The larger the num-
ber of individuals working in bribing industries, therefore, the less is the
concern with redistribution. If fewer industries are actively involved in
bribery in developing countries, then these countries should focus more on
redistributive effects of the tax structure, and so should place more weight
on taxes, such as the personal income tax, that are particularly effective at
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19. Lobbying industries would need to make this decision collectively, however, and in an
enforceable way, since each industry on its own would prefer to be aided through output sub-
sidies rather than tariff protection. While we know of no such explicit restrictions on policy,
it is true that excise taxes/subsidies play much less of a role in richer countries than in poorer
countries.



shifting the tax burden from rich to poor. This forecast is strongly contrary
to that coming out of the Gordon-Li model, in which taxes on labor in-
come should play little role in poorer countries.

Does the model help explain the greater prevalence of state ownership of
firms among developing countries? One potential role for state ownership
is to ensure that promised bribes are in fact paid, making it easier for the
government to change policy as promised. Would we expect more pressure
toward state ownership as a result in developing countries? We think not.
State ownership presumably has high efficiency costs. Another potentially
more effective mechanism for enforcing payments, assuming the govern-
ment officials remain in power, is to ignore the industry’s interests in future
policy setting if it reneges on a promised payment now—a tit-for-tat strat-
egy. This threat is more effective the longer the current government expects
to remain in power. Our presumption is that tenure of government officials
is longer in developing countries, making state ownership of less value as
an enforcement mechanism there than in developed countries. State own-
ership would also plausibly be more prevalent when equilibrium bribes are
larger. Equilibrium bribes should be larger in countries where more indus-
tries lobby the government, and so need to be compensated if chosen poli-
cies are not in their interests. Again, the model seems to suggest, if any-
thing, more use of state ownership in developed countries.

Within this political economy model, there are no incentives per se to
use inflation—there is no motivation for use of cash beyond those in the
standard model. Similarly, there are no grounds for introducing red tape
and other nontax forms of harassment. If activity in unfavored sectors is to
be penalized, better to do it through the tax structure and collect revenue
in the process.

1.2 Data on Behavior of Poorer Versus Richer Countries

We turn next to an analysis of available data on tax and related policies
among a group of 125 countries for which we could obtain adequate data.20

In the appendix, we list our data sources and the definition of the variables
used in this paper. In reporting data, we have grouped these countries into
four quartiles based on their GDP per capita in 1990 measured in constant
2000 U.S. dollars. Quartile 1 represents the richest countries, and quartile
4 the poorest.

We focus first on the evidence regarding forecasts from the Gordon-Li
and the political economy models when they are the same, and then turn to
forecasts that conflict between the two models.
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20. We would very much like to thank Andrei Shleifer for making available to us the data
used in La Porta, Lopez de Silanes, and Shleifer (2002), and Friedrich Schneider for making
available to us his estimates of the size of informal economy.



Throughout we treat skill/technology differences across countries as ex-
ogenous, driving not only differences in GDP per capita but also the qual-
ity of the financial sector and the ease with which firms within an industry
can coordinate on lobbying. Certainly, the types of policy differences we
focus on can affect a country’s long-run growth rate, and the utility pro-
vided from employing existing factor inputs, but these policy differences
should have little direct effect on factor supplies or on overall output.

1.2.1 Similar Forecasts in the Two Models

Table 1.1 provides information regarding several forecasts that are com-
parable in the two models, even if the rationales are very different.

One forecast in common is that the tax structure in poorer countries will
make more use of taxes with differential rates by industry. In the Gordon-Li
model, tax rates will be higher on the capital-intensive industries, since they
cannot so easily shift into the informal sector. In the political economy
model, tax rates will be lower for capital-intensive industries, responding to
their active lobbying efforts. So both models forecast rate differences by in-
dustry, though the direction of the forecasted rate differences are opposite.

The key tax whose rate easily varies by industry is nongeneral taxes on
production and sales, primarily consisting of excise taxes. Column (2) of
table 1.1 reports the fraction of tax revenue coming from nongeneral pro-
duction taxes. The data show little variation in the use of excise taxes by
income level, possibly because sin taxes and environmental (e.g., gasoline)
taxes play a more important role in richer countries, offsetting the role of
excise taxes both models focus on.

Unfortunately, at this point we have no data sufficient to test the conflict-
ing forecasts between the two theories regarding which industries face lower
versus higher tax rates. While our understanding is that poorer countries
rely heavily on revenue from capital-intensive industries—particularly oil,
mining, and other extractive industries, where tax collection is particularly
easy—we have not at this point found data to confirm this impression.
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Table 1.1 Tests when forecasts are similar

GDP per Corporate taxes Percent government 
capita in Excise taxes (% of revenue, ownership of

1990 (2000 $) (% of revenue) 1990–2001 average) banks, 1995

Quartile 1 20,768 19.6 9.5 24.2
Quartile 2 3,834 16.2 17.9 40.5
Quartile 3 1,451 19.5 14.2 47.0
Quartile 4 436 20.3 14.2 67.2

Notes: Countries are classified by GDP per capita in 1990 into four quartiles, with quartile 1
the richest and quartile 4 the poorest. The number in each cell is the average of each listed vari-
able among countries in each income quartile.



Both models plausibly forecast more use of taxes on capital income
among poorer countries. In the Gordon-Li model, this occurs in order to
shift the tax burden onto the firms that are least likely to shift into the in-
formal sector in response. If capital is mobile across sectors, then the po-
litical economy model trades off the desire to tax capital in nonlobbying
industries and to subsidize capital in lobbying industries. If the aggregate
size of the lobbying sectors is smaller in poorer countries, then capital-
income taxes should be higher in these countries. We presume that the cor-
porate income tax represents the main tax on income from capital and re-
port the share of revenue coming from the corporate income tax in column
(3) of table 1.1. This share shows a weak pattern of being higher in poorer
countries, but the evidence is not dramatic.

Both models also suggest that poorer countries could well use state-
owned banks as a mechanism to provide cheap credit to capital-intensive
firms. In the Gordon-Li model, this is done to redirect credit to sectors pay-
ing high tax rates. In the political economy model, this is done if capital
owners in particular lobby the government. As seen in column 4 in table
1.1, the fraction of the ten largest banks owned by the government is sub-
stantially higher in poorer than in richer countries, though state ownership
of banks is still nontrivial even in rich countries. No data are available on
whether firms receiving subsidized loans pay unusually low or unusually
high tax rates.

1.2.2 Contrasting Forecasts in the Two Models

One clear difference in the forecasts from the two models regards the size
of tax revenue relative to GDP. In the Gordon-Li (GL) model, enforcement
is more difficult in poorer countries, due to a poorer quality financial sec-
tor, so that revenue is lower. In contrast, in the political economy (PE)
model, tax revenue is higher in poorer countries given the assumption that
fewer industries actively lobby the government. The evidence is reported in
column 1 of table 1.2. Here, we find that revenue as a fraction of GDP in
the richest quartile is double that in the poorest quartile, and a strongly in-
creasing function of per capita GDP, consistent with the GL but not the
PE model.

The two models also have conflicting forecasts regarding the use of
tariffs. In the Gordon-Li model, tariffs would clearly be attractive if the
country is a net importer of capital-intensive goods.21 In the political econ-
omy model, tariffs would not be used unless lobbying industries collec-
tively manage to restrict any aid they receive to take the form of tariff pro-
tection. The model forecasts that this restriction could well be imposed in
richer countries, where most industries lobby the government, but not in
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21. In standard trade models, poor countries specialize in labor-intensive industries, and so
should be importers of capital-intensive goods.
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poorer countries. The evidence on tariffs is reported in column 2 of table
1.2. Tariffs are used far more heavily in poorer countries, consistent with
the GL but not the PE model.

Another forecast that differs across the two models regards the use of the
personal income tax or broad-based taxes on consumption. In the GL
model, such taxes on labor income (when earned or spent) should play
little role, since this shifts the tax burden onto the firms least tied to the fi-
nancial sector. In contrast, in the PE model, redistribution should matter
more in poorer countries, where a smaller fraction of the economy is ac-
tively involved in lobbying. The data on the fraction of tax revenue col-
lected by the personal income tax and general taxes on goods and services
is reported in column 3 of table 1.2, and shows much more of a role for
broad-based taxes in richer countries, consistent with GL.

Another difference between the two models regards inflation. The GL
model forecasts inflation as a way to tax the informal sector, representing
the only sector that relies heavily on cash transactions. The PE model fol-
lows the conventional optimal tax model in forecasting no use of an infla-
tion tax. The size of seigniorage as a fraction of GDP is reported in column
4 of table 1.2. Here we do find that poorer countries rely far more heavily
on inflation taxes than do richer countries, consistent with GL.

The models also differ in their forecasts regarding the prevalence of state
ownership of firms. In the GL model, state ownership is used to offset the
distortions created by the high tax rates on these firms. In the PE model,
state ownership is one mechanism to ensure that bribes are in fact paid in
response to favorable policies. Since equilibrium bribes should be larger in
developed countries, where more industries must be compensated if the
chosen policies are contrary to their interests, the model suggests greater
pressure toward state ownership among developed countries. Column 5 of
table 1.2 documents that the output of SOEs as a share of GDP is much
larger in poorer countries, consistent with the GL model.

A further difference regards the use of red tape to hinder activity in
labor-intensive sectors, and in the informal sector. Such policies fall out
naturally in the GL model as a way to hinder activity in sectors that pay
little or no taxes. In the PE model, regular income and sales taxes dominate
use of red tape. In column 6 of table 1.2 we report data on one possible in-
dicator of red tape: the cost to register a new business.22 These costs are
clearly higher in poorer countries, consistent with GL.

The two models focus on very different attributes of an economy in mak-
ing forecasts for policy. In the GL model, the driving force is a poorly func-
tioning financial sector, making it all too easy for firms to shift into the
cash economy in order to avoid taxes. We should then see poorer countries

28 Roger Gordon and Wei Li

22. Results are qualitatively the same using another possible indicator: the time required to
start a business legally.



having much larger informal sectors, because of their more poorly func-
tioning financial sectors. In the PE model, rather than having the small
firms that constitute the informal sector being de facto tax exempt, taxes
should fall primarily on these firms. Data on the size of the informal sector
are reported in column 7 of table 1.2. The size of the informal sector as a
fraction of GDP in the poorest quartile is more than double that in the
richest quartile, consistent with GL.

To test for evidence that the informal sector tends to be large when the
financial sector functions poorly, we ran a regression forecasting the size of
the informal sector as a function of one or another indicator of the quality
of the financial sector, along with log (per capita GDP), average literacy,
and population density as control variables.23

Results are reported in table 1.3. Columns 1 and 2 report results for un-
weighted regressions. As robustness checks, in columns 3 and 4 we weight
observations by GDP (in U.S. dollars) while in columns 5 and 6 we weight
by population. In all of these specifications, a poorly functioning financial
sector strongly predicts a large informal sector, whereas the other control
variables play little role.

In the PE model, the key driving force of course is political lobbying
pressure that leads governments to favor one sector over another. If poli-
tics is playing such a dominant role in the choice of tax policy, we would ex-
pect to see very different tax policies chosen by governments that are clas-
sified as left wing versus right wing. To provide some evidence on this, we
recalculate the figures on tax policy reported in table 1.1, instead classify-
ing countries into four quartiles based on their ideological orientation,
with quartile 1 being the most right wing and quartile 4 being the most left
wing. Results appear in table 1.4. Here, we find that ideology has no obvi-
ous connection to tax policy, except perhaps for a higher reliance on tariffs
by the most left-wing governments.

1.3 Conclusions

Tax policies in practice differ dramatically between poorer and richer
countries. Richer countries rely primarily on broad-based income and con-
sumption taxes, and make little use of tariffs or seigniorage as sources of
revenue. Poorer countries, in contrast, make much less use of broad-based
taxes, relying instead on excise taxes, tariffs, and seigniorage. In the pro-
cess, though, they collect much less revenue as a fraction of GDP than is
collected in richer countries. Corruption and red tape are also far more
common in poorer countries.
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23. One indicator is overhead costs in the financial sector, relative to its total assets. The
other is the interest rate spread, measured by net interest revenue divided by the stock of
interest-bearing assets.
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The question this paper focuses on is why these policy differences arise.
We develop the implications of two alternative models for such policy
differences. One, a model initially developed in Gordon-Li (2005), focuses
on the tax enforcement problems that arise when firms find it easy to shift
into the cash economy, thereby avoiding leaving any paper trail and mak-
ing tax enforcement extremely difficult. The government is then left relying
for revenue on the remaining industries that cannot so easily shift into the
cash economy to evade tax. With such large differential tax rates, a wide
range of other policies may make sense as second-best means to lessen the
resulting misallocations. Within this model, the policies forecast are third

best, handling as well as is feasible the informational problems faced in col-
lecting revenue.

The second model assumes that the political pressures faced in poorer
countries are very different than in richer countries, leading to a very differ-
ent set of policy choices. If particular industries in poorer countries have
been able to lobby the government effectively for protection, then the cho-
sen policies can be very different than when political support for the gov-
ernment is more broad based, at least across industries. If such political
pressures explain the perverse policies chosen in poorer countries, then
there are clear grounds for using international agencies to help induce
countries to shift to policies more in the interests of their population as a
whole.

In this paper, we explore the implications of such a political economy
model in detail, building on the framework developed in Grossman-
Helpman (1994). While such a model easily forecasts more favorable sales
tax rates or income tax rates on factors employed in favored industries, it
does not so easily explain tariffs, seigniorage, or red tape. Only if sales or
income tax rates cannot vary by industry to the extent desired might tariffs
make sense.

The paper then reexamines the data to see to what degree each model is
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Table 1.4 Tests for role of ideology in tax policy

GDP per
capital, 1990 Tax revenue Tariff revenue Income taxes Income taxes + VAT

(2000 $) (% of GDP) (% of GDP) (% of revenue) (% of revenue)

Quartile 1 6,956 20.0 15.8 31.9 45.6
Quartile 2 10,778 22.3 13.6 36.2 48.9
Quartile 3 8,465 23.9 11.3 31.7 48.3
Quartile 4 2,556 17.7 26.3 30.5 46.1

Notes: Countries are classified into four quartiles by the average ideological orientation of the chief
executive’s party in the period 1980 to 1989, with quartile 1 the most right wing and quartile 4 the most
left wing. The number in each cell is the average of each listed variable among countries in each income
quartile.



consistent with the data. Some forecasts are naturally in common, while
others are very different. As discussed in the paper, the forecasts from the
two models differ sharply with regard to the relative use of tariffs, seignior-
age, capital-income taxes, personal-income taxes, and the overall size of
tax revenue in poorer versus richer countries. In each case, the forecasts
from the Gordon-Li model are very much consistent with the data, while
those from the political economy model are not.

The paper in addition examines data related to the key underpinnings of
each model. In the Gordon-Li model, a weak financial sector implies that
little is lost by a firm from shifting to the cash economy as a means of evad-
ing taxes. Countries with a poorly functioning financial sector should then
as a result have a large informal economy, and with a large informal econ-
omy choose a perverse tax structure to deal with the resulting pressures. We
document both such relationships.

In the political economy model, tax policy should depend heavily on the
nature of the political pressures faced by the government. Left-wing gov-
ernments represent ones that face very different pressures than right-wing
governments, and so should choose very different tax policies. We examine
to what degree this is true, and find little difference in tax policies across
governments of different ideologies.

Unfortunately, some of the key differences are not at this point testable;
for example, the Gordon-Li model forecasts that the highest tax rates will
be paid by capital-intensive industries (that find it hardest to shift to the
cash economy), whereas in the political economy model these industries
should face the lowest tax rates (since they can most easily solve the inter-
nal free-rider problems and lobby the government for support).

The data at this point are limited, so no tests are definitive. That the im-
plications of the two models for policy are so different implies that much is
at stake in such tests. Within the political economy model, the key problem
is differences in the political pressures faced in poorer than in richer coun-
tries, and in particular the smaller fraction of industries in poorer countries
that are organized enough to lobby the government. Outside pressure to
adopt more conventional tax policies can potentially compensate as a way
to aid the population as a whole. In the Gordon-Li model, in contrast, the
key problem is a weak financial sector, making tax evasion easy. Reform
efforts then need to focus on improving the quality of the financial sector.
Outside pressure to shift to more conventional tax policies, without simul-
taneously improving the financial sector, will likely cause more harm than
good.

There certainly is a large body of empirical work at this point suggesting
the importance of financial sector reforms in economic growth. The Gor-
don-Li model provides a different underpinning for the role financial re-
form plays, arguing that financial reform improves not only the allocation
of credit across firms but also induces a shift in government policies more
broadly to ones that create fewer distortions to market allocations.
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Appendix

Table 1A.1 Description of the variables

Variable name Description and source

Taxation

Tax revenue Tax revenue (GFS line 11) as a proportion of GDP, average 
(% of GDP) for the period 1990 to 2001. Source: Authors’ calculations

based on IMF (2004).
Tariff revenue Taxes on international trade and transactions (GFS line 115) 

(% of GDP) as a proportion of GDP, average for the period 1990 to 2001.
Source: Authors’ calculations based on IMF (2004).

Income taxes Sum of personal and corporate income taxes (GFS line 1111 
(% of revenue) and 1112) as a proportion of tax revenue (GFS line 11), average

for the period 1990 to 2001. Source: Authors’ calculations based
on IMF (2004).

VAT (% of revenue) Value-added taxes (GFS line 11411) as a proportion of tax rev-
enue (line 11), average for the period 1990 to 2001.

Corporate income taxes Corporate income taxes (GFS line 1112) as a proportion of
(% of revenue) tax revenue (GFS line 11), average for the period 1990 to 2001. 

Source: Authors’ calculations based on IMF (2004).
Seigniorage Seigniorage is measured as the increase in reserve money (IFS 

(% of revenue) line 14). Source: Authors’ calculations based on IFS (2005).

Regulation of entry

Cost to Register a The cost of obtaining legal status to operate a firm as a share 
Business (% of of per capita GNI, average for 2001 and 2002. It includes all 
GNI per capita) identifiable official expenses. Source: World Bank (2005). For

data methodology, see Djankov, La Porta, Lopez de Silanes,
and Shleifer (2002).

Time to Start a The time it takes to obtain legal status to operate a firm, in 
Business (days) business days, average for 2001 and 2002. Source: World Bank

(2005). For data methodology, see Djankov, La Porta, Lopez de
Silanes, and Shleifer (2002).

Informal economy

Size of informal Measured as the size of shadow economy estimated by 
economy (% of Schneider (2004), using methodology documented in Schneider   
GDP) and Enste (2000). Estimates for 1990–91 and 2001–02 are used

in this paper.

Government ownership

Government Share of the assets of the top 10 banks in a given country  
ownership of owned by the government of that country in 1995. Source:

banks in 1995 La Porta, Lopez de Silanes, and Shleifer (2002).
SOE output SOE value added of all nonfinancial SOEs as a proportion of 

(% of GDP) GDP of the economy at market prices, average for the period
1978 to 1981. Source: La Porta, Lopez de Silanes, and Shleifer
(2002).

Quality of the financial sector

Overhead costs, Accounting value of a bank’s overhead costs as a share of its  
1980–89 total assets, average for the period 1980 to 1989. Source: Beck,

Demirgüç-Kunt, and Levine (2000), updated data published
March 14, 2005.

(continued )
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Table 1A.1 (continued)

Variable name Description and source

Interest rate spread, Accounting value of bank’s net interest revenue as a share of  
1980–89 its interest-bearing (total earning) assets, average for the period

1980 to 1989. Source: Beck, Demirgüç-Kunt, and Levine
(2000), updated data published March 14, 2005.

Ideology

Right-wing ideology, Average of the ideological orientation of the chief executive’s  
1980–89 party for the period 1980 to 1989. The ideological orientation is

coded as 1 for right, 0 for center, and –1 for left.

Other variables

GDP per capita, GDP per capita in 2000 constant dollar, converted using market 
1990 or official exchange rate. Source: World Bank (2005).

Adult literacy rate, Percent of people ages 15 and above who are literate, average 
1980–89 for the period 1980 to 1989. Source: World Bank (2005).

Population density, Number of people per square kilometer, average for the period 
1980–89 1980 to 1989. 

Source: World Bank (2005).
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Comment Francis T. Lui

The Gordon-Li paper provides a stimulating and insightful analysis on
why certain perverse economic policies are adopted in developing coun-
tries. For instance, why do they adopt possibly harmful inflationary policy,
set up high tariffs, pursue state ownership of firms and banks, and tolerate
resource-wasting red tapes? In the literature, the rent-seeking approach, or
its variants, such as the political economy model advanced by Grossman
and Helpman (1994), can be used to address some of these issues. Interest
groups, who have different degrees of political influences, can lobby the
government to choose policies in their favor. The outcomes are often un-
desirable from the perspective of efficient allocation of resources.

The Gordon-Li paper proposes a competing hypothesis to the political
economy approach. It highlights the difficulties of tax collection in many
developing countries. The significant transaction costs involved could in-
duce them to adopt various kinds of second or third best policies for mak-
ing tax collection more effective.

According to Gordon and Li, their model can generate some outcomes
that are similar to those of Helpman and Grossman, but there are also
sharply different implications. The more important ones are as follows.
First, companies in capital-intensive industries are more likely to pay lower
taxes in the Grossman-Helpman model because they are lobbyists that 
are more powerful. On the other hand, in the Gordon-Li model, they are
viewed as those that cannot escape from the tax agencies and therefore are
forced to pay more. Second, Gordon and Li believe that the Grossman-
Helpman model is not able to explain why governments, especially those in
developing countries, adopt inflationary policies. But in the Gordon-Li
model, this is taken as a convenient means for governments that lack effec-
tive tax agencies to collect revenues. Third, Gordon and Li believe that the
Grossman-Helpman model cannot explain why red tape exists. The former
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regard red tape as a means for the government to deter otherwise tax-
paying firms to escape into an informal sector, where firms can avoid tax
payments more easily.

It is not clear that the two approaches are fundamentally inconsistent.
Once we generalize the Grossman-Helpman model by treating branches of
the government as interest groups themselves, the phenomena outlined
previously can also be accounted for.

Take the example of red tape. Can its existence not be derived from a po-
litical economy model? In the literature on corruption, red tape is often
treated as an instrument through which corrupt government officials can
make profits. Bureaucrats themselves can be powerful lobbyists within the
government who want to protect their own interests. This can be done by
creating and maintaining red tape that strengthens and justifies the au-
thorities it possesses.

In the Gordon-Li model, red tape is targeted on firms that want to go
into the informal sector. This may not always be the case. If a firm wants to
hide itself in the informal sector, possibly illegally, why should it bother
with the red tape?

I do not see why inflationary policy is incompatible with the political
economy approach. Government branches need revenue. If they saw that
inflationary tax is effective in protecting their interests, they would sup-
port the policy. For instance, in the 1980s, many state-owned enterprises
in China tried hard to expand their sizes, but that would require more ex-
penditure. This eventually induced them to force the government to print
more money. Thus, inflation could also be the result of a political econ-
omy model.

The paper has ranked tax revenue as share of GDP according to the ide-
ological inclination of the country, and has found no obvious relationship
between the two. This is regarded as a refutation of the political economy
model because countries with different ideologies may face different polit-
ical pressures. However, one can legitimately ask how ideology is to be
measured. For instance, if we define left-wing government as one that fa-
vors larger government spending, there will necessarily be a relationship
between revenue collected and the ideology of the government.

The paper argues that improvement in the financial sector may attract
low-quality firms to reenter the formal sector. They could be new competi-
tors for loans and credits. High-quality firms would find it less attractive to
stay in the formal sector. These firms might leave, resulting in lower tax rev-
enue for the government. It would be strange if this happened. If low effi-
ciency firms find it profitable to stay, why would good firms be forced to
leave?

In short, the Gordon-Li and Grossman-Helpman models are not sub-
stitutes for each other. It makes more sense if we regard them as comple-
mentary.
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Comment Michael M. Alba

Summary

Why are economic conditions—obviously beside the definitional divide
in incomes and living standards—so different between rich and poor coun-
tries? In developing economies, why are inflation and tariff rates higher,
property rights and the rule of law not well established, red tape rife, and
corruption endemic? Why are government-owned or controlled firms—
particularly banks—so ubiquitous, tax evasion so pervasive, and the tax
base so narrow? In contrast to the political economy literature, which
points to government capture by politically powerful groups as the source
of these perverse outcomes, Gordon and Li (2005a, 2005b) hypothesize
that the culprit is a developing-country government’s limited capability to
enforce tax laws, due, on the one hand, to informational and monitoring
constraints when firms transact business on a cash basis, thus leaving no
record, and, on the other hand, to the low and variable productivity gains
that firms obtain when using the financial sector, thus providing them little
incentive to switch from the tax-evading informal sector to the tax-paying
formal sector. Accordingly, firms that cannot do without the financial sec-
tor, such as the large or capital-intensive ones, are those that are most
highly taxed and that constitute the narrow tax base. In a second-order re-
sponse, the government then acts to reduce the burden on these firms by
providing tariff protection, rationing credit, and subsidizing loans (thus ex-
plaining government ownership of banks); at the same time, it can increase
the costs of informal sector firms by using inflation as a tax on cash hold-
ings and by imposing red tape, regulatory barriers to entry, and other non-
tax costs. As an extreme measure, the government may even opt for con-
trol of capital-intensive firms to ensure that, although heavily taxed, these
firms continue to operate at the appropriate scale and capital intensity.
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To provide a point of comparison, Gordon and Li (2005a) also develop
a political economy model based on Grossman and Helpman (1994). In
this alternate paradigm, the perverse policies derive from the bargaining
process between (free of the free-rider problem) industries that bribe the
party in power and a government that maximizes a social welfare function
that is specified as a sum of the industry utilities and the overall benefits of
government revenue net of spending. The equilibrium outcome is that the
degree of protection given to a particular industry depends on the value of
its bribe to the government relative to the harm favoring it has on general
welfare, including that of the other bribing industries. More specifically,
the model predicts that the optimal effective tax rate for a bribing industry
will be negative, as long as the industry is subject to a capital tax or import
tariffs are levied on some industries, whereas that of a nonbribing industry
may be positive. Moreover, under certain conditions, the optimal effective
tax rate will be lower in more capital-intensive industries if it is already 
subject to—and precisely to compensate for—a capital tax. On the other
hand, no plausible reason will be seen for using tariffs to protect bribing in-
dustries, unless differential sales tax rates cannot be imposed. Neither will
there be reasonable grounds, in general, for imposing a capital tax (or pro-
viding a capital subsidy) against levying an output tax (or reducing the
sales tax rate). But if the need exists, the superior policy, because it is more
sharply targeted, will be to subsidize loans for capital investments in these
industries, which may require government guarantees or state ownership
of banks.

Two key elements of this political economy model are (a) the constraint
on the social welfare function that a bribe by any industry will be accept-
able only if it allows the government and the other bribing industries to be
as well off as when the industry in question does not bribe and (b) the pro-
portion of the bribing industries. The constraint has the effect, in equilib-
rium, of setting the utilities of the bribing industries to their default levels,
that is, the level of welfare that each industry would attain, had all the other
bribing industries submitted acceptable bribes. The proportion of bribing
industries, for its part, circumscribes the extent to which the government
can trade off the value of the bribe received with the harm favoring the in-
dustry does to the welfare of the society as a whole. Thus, because the brib-
ing industries are assured of their default utility levels, the higher the frac-
tion of the bribing industries, the less leeway the government has for making
tradeoffs.

Assuming that fewer industries have the resources to bribe the govern-
ment in developing countries, one may then draw out the following predic-
tions from the political economy model: For poor countries, (a) overall tax
revenue (as a proportion of output) and the size of the government will be
higher, and (b) there will be greater flexibility to implement redistributive
tax measures, such as a progressive income tax structure.
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Finally, state ownership of firms can be explained as a way for the gov-
ernment to ensure that bribes are paid, which implies the poorest countries
will have more state-owned firms, since proportionately they will have the
fewest industries with a capacity to bribe. On the other hand, there are no
grounds for using inflation and red tape as policy measures.

To test the predictions of the two models against the empirical evidence,
Gordon and Li (2005a) put together a cross-section data set consisting of
125 countries. They find that the empirical evidence is consistent with three
of the four forecasts that are similar between the two models, but only with
those of the Gordon-Li model among the forecasts that are dissimilar.
Specifically, they find that poor countries apparently have higher capital
taxes as well as higher proportions of government-owned banks and other
enterprises,1 although in each case the data are not sufficiently detailed to
distinguish the deeper, divergent motives of the two models. On the other
hand, the data show that poor countries have lower tax revenues (as a pro-
portion of GDP), higher tariff revenues (as a proportion of government
revenues), lower income and sales tax revenues (as a percentage of tax rev-
enues), a higher inflation tax, more red tape, and larger informal sectors.

Critique

What can one make of these models and the empirical evidence? The
easy conclusion to draw is that the evidence is still quite tentative, because
the data are not detailed enough to allow more than general and suggestive
tests. Indeed, for this reason, some of the tests have a contrived feel. For in-
stance, the prediction that capital-income taxes will be levied in the politi-
cal economy model seems a bit forced, given that, under the framework,
the superior policy is to levy an output tax. A second example is in the ap-
propriation of the bribing industries as the informal sector, simply because
they have tax exempt status. Yet another example is in the use of the cost to
register a new business and the time required to start a business legally as
indicators not just of red tape per se, but of red tape intended for the in-
formal sector. Arguably, the majority of informal sector firms do not regis-
ter their businesses as this would only leave a paper trail for government in-
spectors to track. Indeed, either the respondents of the World Bank survey
from which the data were generated are unlikely to belong to the shadow
economy or the informal sector respondents are likely to be undersampled.
Perhaps more to the point, formal sector firms are just as likely to be
affected by these time and financial costs, unless there are fast lanes for
firms that are able to show tax payment certificates. On the other hand, in
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the regression of the size of the informal economy, the log of per capita
GDP may have an error-in-variable problem, inasmuch as the measure-
ment of GDP does not cover the output of the informal sector, which is
likely to be proportionally more significant in poorer countries. In other
words, the economic output is likely to be more undercounted in poor
countries, which tend to have proportionally larger informal sectors.

As for the models, a problem is that the political economy model that is
developed is not a good benchmark, because under no set of conditions
can it replicate certain stylized facts in developing economies, such as the
existence of an informal sector (unless it is made artificially equivalent to
the bribing industries that, as a consequence, pay no taxes) and red tape
and the use of inflation as a policy measure. A better alternative model is
one that can replicate all the perverse outcomes in developing countries
but under different assumptions, for example, an economy mired in a low-
level equilibrium trap because either the political power of certain groups
is threatened by economic growth or a predatory state preys on, that is, ex-
torts and threatens—and is not just bribed by—the productive sector (see,
e.g., Hoff and Stiglitz [2001]).

Another problem is that, in the two models, the extent of corruption is
circumscribed by the tradeoff at the margin between the benefits of gov-
ernment expenditures to the people and the benefits of unspent revenue to
the government in the case of the Gordon-Li model and the value the gov-
ernment assigns to a bribe and the harm that policies favoring the bribing
industries can have on the general welfare in the case of the political econ-
omy model. Alas, in the developing countries, extortion rather than bribery
can be the order of the day, and predators or rivals are not always so well
meaning or morally squeamish. Indeed, the game can be played for keeps,
as in the following example from McCoy (1994, 429):

In June 1972, Eugenio Lopez, Sr., stood at the summit of Philippine
public life. Starting as a provincial bus operator, he had risen in only six-
teen years to become chairman of the country’s largest media conglom-
erate and president of its leading utility, the Manila Electric Company.
His brother was finishing a [second] term as vice-president of the Philip-
pines. . . . Using his formidable media assets, he had recently defeated
the country’s president, Ferdinand Marcos, in a bitter battle over the
spoils of power. . . . 

Only three months later, President Marcos declared martial law and
destroyed Eugenio Lopez. After imprisoning his eldest son on capital
charges, Marcos forced Lopez to sign over his shares in the Manila Elec-
tric Company and had to watch silently while a presidential crony plun-
dered his media conglomerate. Forced into exile, stripped of his wealth,
and tortured by the threat of his son’s execution, Lopez died of cancer in
1975 in a San Francisco hospital.

It is difficult to get at the ultimate reasons for taxation and inflation poli-
cies. But as far as government ownership of firms is concerned, the Philip-
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pines is a counterexample to the Gordon-Li model. In the late 1980s, the
country privatized the Philippine National Bank (PNB), then the largest
government-owned bank, and, in the late 1990s, it auctioned off Metro
Manila’s water distribution utility to two concessionaires. In the first case,
it was because the bank’s financial position had become unsustainable, in
large part due to its portfolio of bad loans mostly to Marcos cronies—
which is a dangerous possibility for the government in the Gordon-Li
model, if the highly taxed, capital-intensive firms become chummy with
government-owned banks. In the second case, it was because the Metro-
politan Waterworks and Sewerage System, a government-owned corpora-
tion, could not afford the capital investments necessary to maintain the
quality of water distribution services. Since then the PNB’s financial posi-
tion has improved, as has the quality of water distribution in Metro Manila.

In any case, if the Gordon-Li model is an accurate account of the per-
verse economic policies in developing countries, then the policy implica-
tion is to speed up the implementation of financial sector reforms to raise
the marginal benefits that firms gain from financial intermediation. The
real danger, however, is that the model will be used by some rent-seeking
government to stop anticorruption initiatives on the argument that cor-
ruption will vanish anyway once the benefits from using the financial sec-
tor are obtained.
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II
The Impact of Government Policy
on Private Behavior





2.1 Introduction

An important issue in the design of fiscal policy is the substitutability be-
tween government and private consumption. If the private sector derives
utility from government-provided goods and services and regards private
and government consumption as close substitutes, an increase in govern-
ment consumption will be offset by a corresponding decrease in private
consumption, rendering the size of the fiscal multiplier relatively small and
even potentially negative. On the other hand, if private and government
consumption are complements, an expansionary fiscal policy will be rela-
tively effective in stimulating aggregate demand as private consumption
will reinforce the initial fiscal impulse. While it is easy to give examples 
of individual private and government goods that are substitutes or com-
plements, it is an empirical question whether aggregate private and gov-
ernment consumption are substitutes or complements for a particular
economy during a certain period. The purpose of this chapter is to empir-
ically study the substitutability issue for nine East Asian countries—the
four northeast countries: China, Hong Kong, Japan, and Korea, and the
five southeast countries: Indonesia, Malaysia, Philippines, Singapore, and
Thailand.

Traditional macroeconomic models assume that government consump-
tion works through its impact on private consumption through wealth
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effect or interest rate effect. Private consumption is crowded out either be-
cause the consumers may feel poorer as a result of negative wealth effect 
or they may be induced to postpone consumption in response to deficit-
financed government spending. Bailey (1971) and Barro (1981) first sug-
gest incorporating government consumption into the representative agent
decision problem, making the public sector part of the general equilibrium
system. The idea is that many government goods are to some extent sub-
stitutes for private consumption goods. Moreover, government purchases
may also serve as useful inputs to the private production function so that
government consumption can be productive. This is in contrast to the
traditional models in which government consumption are regarded as
purely wasteful or unrelated to private consumption or production. In re-
cent theoretical literature, the interaction between government and private
consumption has been assigned a central role in the study of fiscal policy,
in both the neoclassical real business cycle fashion (e.g., Aiyagari, Chris-
tiano, and Eichenbaum 1992 and Baxter and King 1993) and the new
Keynesian fashion with monopolistic competition, increasing returns, and
nominal rigidities (e.g., Devereux, Head, and Lapham 1996 and Ganelli
2003). However, depending on their assumptions about market structure
and technology, these models can predict totally different reactions of pri-
vate consumption in response to government spending shocks.

On the empirical front, a large literature has been developed to estimate
the relationship between government and private consumption. Kormendi
(1983) and Aschauer (1985) are representative of the earlier approach that
relies on estimating a consumption function. Karras (1994), Ni (1995),
Evans and Karras (1996), and Fiorito and Kollintzas (2004) are some of the
more recent contributions along this approach. Ni’s paper also provides a
useful survey of the literature. The empirical analysis in this paper follows
Amano and Wirjanto (1997, 1998), who make use of the cointegration
approach of Ogaki (1992) and Ogaki and Park (1997) to estimate the pref-
erence parameter that governs the relationship between government and
private consumption. The idea is to exploit the long-run restriction imposed
by the intraperiod first-order condition that characterizes the optimal
choice of private and government consumption. Ho (2001), Chiu (2001),
and Okubo (2003) are some recent contributions along the same line.

The rest of the chapter is organized as follows. Section 2.2 presents the
empirical model in detail. We provide a structural interpretation to the
cointegrating regression model by deriving it as an equilibrium condition.
Section 2.3 provides a brief description of government expenditures in
East Asia. The data and empirical results are presented in section 2.4. Sec-
tion 2.5 concludes.
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2.2 The Empirical Model

The empirical work in this paper centers around a cointegrating regres-
sion that relates the logarithm of private and government consumption ra-
tio, Ct /Gt , to the logarithm of their relative price P t

g /P t
c :

(1) ln(Ct /Gt ) � � � � ln(Pt
g /Pt

c ) � ut

where ln(Ct /Gt ) and ln(P t
g /P t

c ) are both difference-stationary I(1) pro-
cesses, and ut is a stationary I(0) process. Formal statistical evidence for the
cointegration property will be provided in the following. The slope param-
eter � is the elasticity of substitution between private and government con-
sumption. A positive (negative) � means that the two goods are substitutes
(complements). One attractive feature of cointegrating regression is that
the slope parameters can be estimated consistently without the assumption
that the regressors are econometrically exogenous. In equation (1), for ex-
ample, � can still be estimated consistently even though there may be sta-
tionary omitted variables or measurement errors.

So far equation (1) is treated as a pure statistical relationship between
the consumption ratio of private and government goods and their rela-
tive prices. It is possible to provide the equation a structural interpretation
by deriving it as an equilibrium condition, following the ideas of Ogaki
(1992), Ogaki and Park (1997), and Ogaki and Reinhart (1998). Assume
that the representative consumer values two goods, private and govern-
ment, according to an expected lifetime utility function subject to station-
ary preference shocks:

(2) U � Et�∑
�

j�0

� j u (C∗
t�j)�

where

(3) Ci
∗ � [�εtC t

1	(1/
) � (1 	 �)�tGt
1	(1/
)]1/ [1	(1/
)]

(εt, �t) are random preference shocks that are assumed to be strictly sta-
tionary, have unit means, and finite variances. The stationarity assumption
amounts to say preferences are stable in the long run. The period utility
function is assumed to possess the usual properties u�  0 and u � � 0. 
(�, 
) are preference parameters that characterize the representative
agent’s utility function: � is the relative weight assigned to private goods
and 
 is the substitution parameter that measures the curvature of the in-
difference curves. Given time separability of the utility function, the opti-
mal consumption bundle will have to satisfy the equality between marginal
rate of substitution and relative price:

(4) � � .
Pt

g

�
Pt

c

�t(1 	 �)Gt
	1/


��
εt�Ct

	1/


∂U/∂Gt
�
∂U/∂Ct
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Taking logarithm and rearranging yields

(5) ln� � � 	σ ln� � � σ ln� � 	 σ ln� �
Stable preferences implies that the residual term, –σ ln(�t /εt), is stationary
and hence equation (5) should be a cointegrating regression, provided that
log consumption ratio, ln(Ct /Gt), and log price ratio, ln(Pt

g/Pt
c ), are both

I(1) processes. In other words, the stable preferences assumption, together
with the consumer optimality condition in equation (4), imposes a cointe-
gration restriction on the movements of the log consumption ratio and the
log price ratio series. Equation (5) provides a structural interpretation to
equation (1), which can be regarded as the reduced-form equation with pa-
rameters and residuals related to their structural counterpart via the rela-
tionships

(6) � � 	
 ln� �, � � 
, ut � 	
 ln� �.

Notice that equation (5) is a theoretical demand equation, whereas
equation (1) is an empirical equation describing the equilibrium quantities
and prices. Just like the classical supply-and-demand simultaneous equa-
tion model, interpreting equation (1) as the demand equation requires
identification assumption. In general, to identify the demand equation, we
need variability from the supply side and the demand side should be rela-
tively stable. Since the supply side has to do with production, which is sub-
ject to technological improvement, it is reasonable to expect the quantity-
supplied series should be highly persistent, which can be modeled as a
stochastic trend. The demand side, on the other hand, has to do with taste
and it is reasonable to expect preference shocks are relatively stable in com-
parison with technological shocks. In the context of demand analysis,
Ogaki (1992) has shown formally that the assumptions of stable prefer-
ences and a stochastic trend in the quantity supplied are sufficient to en-
sure identification of a cointegrating demand equation like equation (1).

In the theoretical analyses of Bailey (1971) and Barro (1981), followed
by the empirical work of Kormendi (1983), Aschauer (1985), and Evans
and Karras (1996), among many others, the effective consumption is spec-
ified as a weighted average of private and government consumption:

(7) Ct
∗ � Ct � �Gt .

In this setup each unit of government goods is equivalent to � units of
private goods, irrespective of the current consumption level of the two
goods. In other words, the indifference curves for the two goods are linear,
which corresponds to the extreme case of 
 � � � in the CES aggregator
function in equation (3). Clearly this is an empirically restrictive assump-
tion, albeit a convenient one for analytical tractability.

�t
�
εt
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2.3 Government Expenditures in East Asia

Table 2.1 reports a summary of the government expenditures by eco-
nomic type (in percentage of GDP) for the Asian countries studied in this
paper, together with the corresponding figures for the United States for
comparison. The data source is World Bank (2004), which in turn is based
on the primitive data in the IMF Government Financial Statistics Yearbook.

Total government outlays are comprised of government purchase of goods
and services, wages and salaries for government employees, public capital
investment, transfer payments, and interest payments of outstanding gov-
ernment debts. In terms of total outlays, the governments of the Asian
countries are comparable in size to that of the United States, except for the
Malaysia government, which stands out as the outlier of the group. The
pattern of government expenditures among the Asian countries is more
heterogeneous. Japan and Korea seem to differ from the rest of the Asian
countries and their government expenditure patterns are broadly compa-
rable to that of the United States. The governments of Hong Kong and the
five ASEAN countries, on the other hand, spend relatively more on goods
and services and on government employee payroll. Table 2.1 also reveals
that the Asian governments devote a considerable amount of resources on
capital investments, presumably most are on public infrastructure and, for
the five ASEAN countries, also on national enterprises. This is in sharp
contrast to the United States in which public investment is only 1 percent
of GDP. Among the heavy public investors, the Indonesian government
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Table 2.1 Government expenditure by economic type 1991–2000 (% of GDP)

Subsidies and 
Goods and Wages and Interest other current Capital

services salaries payments transfers expenditure Total

Northeast Asia
Hong Kong 7.2 4.4 0.0 4.7 4.2 20.5
Japana 2.3b 3.1 9.0 2.5 16.9
Koreaa 5.1 2.2 0.5 8.2 2.9 18.9

Southeast Asia
Indonesia 4.1 2.3 2.1 3.9 6.9 19.3
Malaysiaa 10.6 6.5 3.7 5.0 4.8 30.6
The Philippines 9.2 5.6 4.4 2.8 2.5 24.5
Singapore 9.8 5.0 1.3 2.4 5.0 23.4
Thailand 9.4 5.4 0.7 1.3 6.5 23.4

United States 5.0 1.9 3.1 12.3 1.0 23.3

Source: World Bank (2004) for countries other than Hong Kong. Hong Kong figures are compiled from
the Hong Kong Annual Digest of Statistics, various years.
aFigures are annual average of 1991–2000, except for Japan (1981–90), Korea (1991–97) and Malaysia
(1991–97).
bFor Japan, the figure for goods and services and wages and salaries is the sum of the two components.



stands out as the largest by devoting 6.9 percent of GDP to public invest-
ment, followed by Thailand (6.5 percent), Singapore (5.0 percent), and
Malaysia (4.8 percent). Another noteworthy component is transfer pay-
ments. The transfer payments of the Asian governments are all relatively
low compared with the corresponding U.S. figure of 12.3 percent, with
Japan and Korea registering the highest government transfers in the 8 to 9
percent range, and Thailand reporting the lowest transfers of only 1.3 per-
cent of GDP. Clearly the low transfers in the ASEAN countries and Hong
Kong reflect the relatively underdeveloped social security system and other
formal welfare schemes.

2.4 Empirical Results

We use annual data for 1960 to 2002 from the World Development Indi-

cators (World Bank 2004) whenever possible to ensure crosscountry com-
patibility. Missing or erroneous entries are reconstructed from local
sources. Private and government consumption are taken to be the relevant
expenditure series from the National Income and Product Accounts
(NIPA). The consumption ratio, Ct /Gt , is calculated from the constant
price private and government consumption series. The two price series, Pt

g

and Pt
c, are simply the respective implicit price deflators constructed by di-

viding the nominal series by the constant price counterpart.
We begin by examining the time series properties of the log consumption

ratio series, ln(Ct /Gt ), and the log price ratio series, ln(Pt
g/Pt

c). Figure 2.1
depicts the two series for all nine Asian countries. The strong persistency
and comovements of the two series are clearly discernable from the plots,
giving an initial impression that they are likely to be I(1) and cointegrated.
Table 2.2 reports formal panel unit root test results. It is well known that
unit root tests have low power and the problem may be even worse for our
application as we have short time series. To better utilize sample infor-
mation, we pool the nine countries’ data to perform panel unit root tests,
which have been shown to be more powerful than the individual time series
version. All three panel unit root tests draw the same conclusion: the unit
root null hypothesis is not rejected for the level series but is strongly re-
jected for the first differenced series. This shows that the log consumption
ratio and the log price ratio series are indeed I(1). Moreover, the asymme-
try of the p-values for the level series in the IPS test and the ADF-Fisher
chi-square test suggest that log consumption ratio is the less integrated se-
ries—in the sense that it has a weaker random walk component—than the
log price ratio. This has important implications to the specification of the
cointegrating regression. It is well known that cointegrating regression is
not invariant to normalization choice—deciding which variable to put on
the left-hand side as the regressand—and different choices may imply dif-
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ferent estimates for the same parameter. For example, instead of running
regression equation (1), we could have run the reverse regression with the
log price ratio normalized as the regressand to obtain an estimate of (1/�).
In finite sample the estimates from the direct and reverse regressions may
be far from being reciprocal to each other and they can also have drasti-
cally different statistical properties. According to Ng and Perron (1997), 
in the context of cointegrating regression, it is preferable to put the less in-
tegrated series as the regressand and the more integrated series as the re-
gressor. Applying the Ng-Perron rule, this means that designating the log
consumption ratio series as the regressand as in equation (1) is indeed the
right choice.
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Fig. 2.1 Private and government consumption ratio and relative price
Notes: Solid � log consumption ratio ln(Ct /Gt ); dashed � log price ratio ln(Pt

g/Pt
c).



Table 2.3 reports panel estimation results for equation (1) with country-
specific fixed effects. The cointegration property of equation (1) is con-
firmed by the two panel cointegration tests: the null hypothesis of no coin-
tegration is decisively rejected by Kao’s (1999) ADF test, but the null of
cointegration cannot be rejected according to the McCoskey and Kao
(1998) LM test. Turning to the elasticity of substitution between private
and government consumption—the coefficient of ln(Pt

g/Pt
c)—it can be seen

that the estimates are all significantly positive, ranging between 0.57 and
1.05 with small standard errors, and varying across different estimation
methods and sample periods. The empirical results suggest that on average
private and government consumption in East Asia are substitutes with an
elasticity of substitution midway between 0.5 and 1.

We also estimate an unrestricted version of equation (1) as a simple spec-
ification check:

(8) ln� � � � � �1 ln(Pt
g) � �2 ln(Pt

c) � ut

Equation (1) is a restricted version of equation (8) with �1 � �2 � 0. Esti-
mates of �1 and �2 that are similar in magnitude but opposite in sign pro-
vide evidence in favor of the restriction and hence equation (1). As can be
seen from table 2.3, the pattern of the parameter estimates is in general sup-
portive of equation (1); and the evidence is especially strong when all nine
Asian countries are included in the sample for the period 1978 to 2002
(panel B). According to the fully efficient DOLS estimates, government
and private consumption in East Asia from 1978 to 2002 have a substan-
tial degree of substitutability with an elasticity of substitution around 1,
implying a Cobb-Douglas aggregator function for equation (3).

From a policy perspective, the panel estimate may not be of much prac-

Ct
�
Gt
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Table 2.2 Panel unit root tests

ln(C/G) ∆ ln(C/G) ln(Pg /Pc ) ∆ ln(Pg/Pc)

IPS W-statistic 0.6551 15.2985 0.6002 14.0852
(0.2562) (0.0000) (0.7258) (0.0000)

ADF-Fisher Chi-square 20.3887 196.183 15.7766 178.734
(0.3114) (0.0000) (0.6081) (0.0000)

PP-Fisher Chi-square 18.0178 262.871 18.6922 270.737
(0.4545) (0.0000) (0.4110) (0.0000)

Notes: P-values are in parentheses. H0: Each country follows an individual unit root process.
H1: At least one country’s process is trend stationary. Exogenous variables: individual effects,
individual linear trends. Cross-sectional units: China, Hong Kong, Indonesia, Japan, Korea,
Malaysia, The Philippines, Singapore, and Thailand. Time period: China 1978–2002; other
countries 1960–2002. IPS = IM, Pesaran, and Shin (2003). ADF-Fisher and PP-Fisher are
Maddala and Wu (1999) Fisher-type tests constructed by combining the p-values from indi-
vidual augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) unit-root tests.



tical relevance, as it tells us little about any individual country. Table 2.4
therefore reports cointegrating regression results for the nine Asian coun-
tries individually. We also report the corresponding results for the United
States for comparison. To check robustness, we try three different estima-
tion methods that are all asymptotically efficient procedures for estimating
cointegration regressions. The three methods are Phillips and Hansen’s
(1990) fully modified ordinary least square (FM-OLS), Park’s (1992) canon-
ical cointegrating regression (CCR), and Stock and Watson’s (1993) dy-
namic ordinary least squares (DOLS). In general the parameter estimates
are stable across the three estimation methods. Comparing the DOLS esti-
mates of the elasticity of substitution across countries, Malaysia and Thai-
land come up with the highest values of 1.66 and 1.51, respectively, which
are comparable to the value of 1.5 of the United States. On the other ex-
treme are Indonesia and Singapore for which the negative elasticities of
substitution of –0.92 and –1.76, respectively, imply that private and gov-
ernment consumption are strong complements. The four northeast Asian
countries, China, Hong Kong, Japan, and Korea, share a moderate elas-
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Table 2.3 Panel cointegrating regressions

Regressors Cointegration test

ln(Pg
t /Pc

t ) ln(Pg
t ) ln(Pc

t ) ADF LM

A. 8 Asian countries (excluding China), 1960–2002

OLS 0.5722 –5.5516 0.6516
(0.0614) [0.0000] [0.2573]

OLS 0.7975 –0.8847 –4.3753 2.4090
(0.0639) (0.0698) [0.0000] [0.0080]

DOLS 0.7555
(0.0651)

DOLS 1.0132 –1.1132
(0.0607) (0.0646)

B. 9 Asian countries (including China), 1978–2002

OLS 0.6373 –6.8337 0.5369
(0.1064) [0.0000] [0.2957]

OLS 0.5958 –0.5718 –6.7290 0.4498
(0.1361) (0.1709) [0.0000] [0.3264]

DOLS 1.0589
(0.0999)

DOLS 0.9740 –0.9073
(0.1250) (0.1591)

Notes: Regressand = ln(Ct /Gt ). P-values are in square brackets. All regressions include
country-specific fixed effect (unreported). DOLS = Kao and Chiang (2000) panel dynamic
OLS. The regression is augmented with one lead and one lag of the first difference of the
regressors (unreported). ADF = Kao (1999) panel ADF test for the null hypothesis of no
cointegration. The lag length in the test regression is chosen by the Schwarz criterion. LM =
McCoskey and Kao (1998) panel LM test for the null hypothesis of cointegration.



ticity of substitution ranging from 0.41 in Hong Kong to 0.65 in China.
The Philippines, on the other hand, has a numerically small and statisti-
cally insignificant elasticity of substitution of 0.07, indicating little substi-
tution in private and government consumption.

Indonesia and Thailand provide an interesting case of contrast. The es-
timated elasticity of substitution between private and government consump-
tion is –0.92 for Indonesia and 1.51 for Thailand. Government consump-
tion is a strong substitute to private consumption in Thailand, implying
that a fiscal contraction that makes government goods relatively more ex-
pensive will induce substantial expansion in private consumption, thereby
offsetting or even outweighing the negative impact of the fiscal contraction
on aggregate demand. The Indonesian government consumption, in con-
trast, is a strong complement to private consumption, implying that a fiscal
contraction that makes government goods relatively more expensive will
generate a large negative income effect that outweighs the substitution
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Table 2.4 Individual cointegrating regressions

FM-OLS CCR DOLS

Intercept ln(Pg
t /Pc

t ) Intercept ln(Pg
t/P

c
t ) Intercept ln(Pg

t /Pc
t )

Northeast Asia
China 1.3334 0.6699 1.3335 0.6691 1.3526 0.6524

(0.0161) (0.1452) (0.0161) (0.1513) (0.0216) (0.2136)
Hong Kong 1.8645 0.3242 1.8656 0.3269 1.8772 0.3424

(0.0245) (0.0556) (0.0259) (0.0575) (0.0260) (0.0468)
Japan 1.3063 0.2962 1.3064 0.2986 1.3329 0.4149

(0.0204) (0.1026) (0.0192) (0.0758) (0.0119) (0.0780)
Korea 1.6748 0.5770 1.6755 0.5778 1.6468 0.5233

(0.0297) (0.0594) (0.0300) (0.0591) (0.0177) (0.0331)
Southeast Asia

Indonesia 1.8534 –0.9809 1.8574 –0.9273 1.8613 –0.9243
(0.1038) (0.5449) (0.1030) (0.5090) (0.0449) (0.2614)

Malaysia 1.3427 1.6028 1.3421 1.6218 1.3420 1.6601
(0.0255) (0.3979) (0.0257) (0.4106) (0.0193) (0.3488)

The Philippines 2.2307 0.0458 2.2334 0.0328 2.2179 0.0707
(0.0423) (0.1288) (0.0421) (0.1333) (0.0361) (0.1207)

Singapore 1.4852 –1.9452 1.4836 –1.9716 1.4933 –1.7679
(0.0556) (0.4855) (0.0563) (0.5069) (0.0371) (0.3586)

Thailand 1.7239 1.3858 1.7241 1.3841 1.7057 1.5149
(0.0684) (0.5139) (0.0646) (0.4778) (0.0440) (0.3447)

United States 1.4284 1.5373 1.4298 1.5155 1.3818 1.5078
(0.0291) (0.2304) (0.0292) (0.1677) (0.0184) (0.1642)

Notes: Standard errors in parentheses. Time period: China 1978–2002; other countries 1960–2002. 
FM-OLS = Fully modified OLS; CCR = Canonical cointegrating regression; DOLS = Dynamic OLS.
FM-OLS and CCR use Andrews’ automatic bandwidth selection method in computing the long-run
variance matrix. DOLS includes one lead and one lag of the first difference of the regressors in the aug-
mented regression.



effect, leading to a concomitant contraction in private consumption ex-
penditure that further depresses aggregate demand. These predictions
about the two economies’ reaction to fiscal austerity seem to be consistent
with what have been observed during the 1997 Asian financial crisis.

What explains the cross-country diversity in the substitution between
private and government consumption? In their international study, Evans
and Karras (1996) find a statistically significant negative relationship be-
tween the share of government expenditure that goes to national defense
and the degree of substitutability between private and government con-
sumption. The idea is that the higher is the defense share, the higher is the
public goods component in government consumption, which reduces its
ability to substitute for private consumption. In table 2.5 we collect to-
gether for the nine East Asian countries their national defense expenditure
shares, education expenditure shares, and estimated elasticities of substi-
tution between private and government consumption. The entries are
sorted by the substitution elasticities for ease of comparison. Apparently
neither the education share nor the defense share can explain the empiri-
cal pattern of the substitution elasticities for all nine countries. However,
the correlation between the defense shares and substitution elasticities is 
–0.24, confirming the empirical findings of Evans and Karras (1996). The
strong complementarity between private and government consumption in
Singapore seems to be testimonial to the Evans-Karras story, in view of 
the favorable international ratings of the Singaporean education system
and other infrastructure, and the government’s well-documented role in the
country’s economic success (e.g., Low 1998 and Krause, Tee, and Yuan
1987). The case of Indonesia may appear to be defiant of the Evans-Karras
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Table 2.5 Government expenditures and substitutability

Education Defense Elasticity of 
(% of (% of substitution

expenditure) (1) expenditure) (2) (1) + (2) (DOLS estimate) (4)

Singapore 21.0 26.5 47.5 –1.76
Indonesia 9.8 6.6 16.4 –0.92
The Philippines 15.7 10.5 26.2 0.07
Hong Kong 14.5 0.0 14.5 0.34
Japan 6.2 4.4 10.6 0.41
Korea 18.8 20.0 38.8 0.52
China 2.4 16.3 18.7 0.65
Thailand 21.3 15.6 36.9 1.51
Malaysia 20.4 11.7 32.1 1.66
Correlation with (4) 0.07 –0.24 –0.12

Notes: The reported expenditure figures are annual average of 1991–95.
Source: World Bank (2004) for countries other than Hong Kong. Hong Kong figures are compiled from
the Hong Kong Annual Digest of Statistics, various years.



explanation: the expenditures on education and defense are only moderate
and yet private and government consumption appear to be complements,
according to the negative sign of the substitution elasticity. One potential
explanation is the well-known fact that the Indonesian government heav-
ily subsidizes the private sector, including fuel, electricity, fertilizer, and
other basic goods, and these subsidies are complementary to other goods
in the private-consumption bundle; see for example Hill (1996, 1999) and
World Bank (2006). When the Indonesian government adjusts these subsi-
dies in tandem with the overall government spending, this will generate the
observed comovements of private and government consumption that gives
rise to the estimated negative elasticity of substitution.

2.5 Conclusion

In this chapter we have estimated the degree of substitution between
private and government consumption in nine East Asian countries. On av-
erage there is substantial substitutability between private and government
consumption, implying there will be direct crowding out of private con-
sumption by government consumption. Such direct crowding-out effect
will reinforce the conventional interest rate and wealth effect crowding-
out channels to make fiscal policy relatively ineffective in East Asia. We also
find that the substitutability between private and government consumption
varies among the Asian countries. Government and private consumption
turn out to be complements in Indonesia and Singapore, but they are sub-
stitutes in other Asian countries with different degrees of substitutability.
There is no obvious quantitative variable that can explain each country’s
empirical estimates, although the share of government expenditure that
goes to education and national defense seems to be negatively correlated
with substitutability. Future study on this issue will need a more careful
examination of each country’s institutional details—one will have to un-
derstand what sort of government services those public-consumption fig-
ures represent—before further conclusion can be drawn.
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Comment Kiyoshi Mitsui

In most macroeconomic models, evaluation of the effects of fiscal poli-
cies requires an understanding of the relationship between government
spending and private consumption. This relationship crucially depends on
whether private and government consumption are substitutes or comple-
ments (in an Edgeworth-Pareto sense). As Amano and Wirjanto (1998)
show, when the intertemporal elasticity of substitution for consumption of
the composite good is more (less) than the intratemporal elasticity of sub-
stitution between private and government consumption, the private and
government consumption are Edgeworth-Pareto complements (substi-
tutes). The issue of the intratemporal elasticity of substitution that this
study deals with, therefore, has an important policy implication.

Before commenting on this study, I would like to place it in the context
of the literature on this issue. The literature can be grouped into two
strands from the standpoint of government behavior. In one strand of lit-
erature, it is assumed that government consumption is given exogenously.
In the other, the government is assumed to behave optimally so that the
level of government consumption is determined as the first-best solution.

Studies in the former strand of literature utilize the intertemporal first-
order conditions (or Euler equations) of an optimal consumption model.
It is often assumed that utility is a function of the effective consumption,
which is the linear combination of private and government consumption.
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This linearity assumption gives the impression that it entails the linearity
of indifference curves for private and government consumption. Under the
assumption of exogeneity, however, this is not the case. As Karras (1994)
points out, a function of government consumption can be added, without
any revision of the basic argument, to the utility function in order to make
the indifferent curve nonlinear. As Ni (1995) shows, however, the estimates
of substitutability are affected by the specification of the utility function.

Studies in the latter strand make use of the intraperiod first-order con-
dition in addition. The intraperiod first-order condition requires that the
marginal rate of substitution between private and government consump-
tion is equated to the relative purchase price of government consumption
to the price of private consumption. Assuming that effective consumption
is a linear combination of private and government consumption implies
the linearity of the indifference curve in this case, since the government
consumption is obtained by government’s optimization. The linearity of
effective consumption is, therefore, a very restrictive assumption in this
context.

The latter group of literature can be grouped into two subgroups de-
pending on whether intertemporal optimization condition is taken into ac-
count in addition to the intraperiod optimization condition. Amano and
Wirjanto (1998), Okubo (2003), and Esteve and Sanchis-Llopis (2005) es-
timate both the intraperiod and intertemporal first-order conditions, be-
cause it is important for their analysis to examine whether private and gov-
ernment consumption are Edgeworth-Pareto complements or substitutes.
Intertemporal elasticity of substitution, therefore, has to be assumed to be
constant in order to estimate the intertemporal first-order condition.

In contrast, Chiu (2001) and this study both restrict their attention on the
intratemporal elasticity of substitution between private and government
consumption (or the intraperiod first-order condition) so that it is possible
for them to use a more general utility function. Though Karras (1994) and
Ho (2001) empirically test the substitutability for a number of countries in
the former strand of literature, there are few cross-country empirical stud-
ies in the latter strand of literature. An important contribution of this paper,
therefore, is to bring some empirical evidences from East Asian countries
under a less restrictive utility function. One of the main empirical findings
is that the estimates of the elasticity of substitution between private and
government consumption are ranging between 0.57 and 1.05.

The first issue I would like to comment on is the estimation of the inter-
temporal elasticity of substitution. Though it requires the additional assump-
tion on the constancy of the intertemporal elasticity, it is worth estimat-
ing the intertemporal elasticity in order to assess the Edgeworth-Pareto
substitutability.

The second comment is concerned with the assumption about the opti-
mality of the government behavior. This underlying assumption might be
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difficult to hold in some countries in East Asia. The validity of this opti-
mality assumption itself is, therefore, a very important issue to be tested in
these countries.

My third comment has to do with a liquidity constraint. This paper as-
sumes that all private agents do not face a liquidity constraint so that the
level of their consumptions depends only on the relative price of govern-
ment consumption with respect to private consumption. With regard to
East Asian countries, however, it is worth investigating the possibility that
a sizable fraction of consumers are subject to liquidity constraints. When a
part of private agents is subject to a binding liquidity constraint, their con-
sumption can be assumed to depend on current or transitory disposable
income.

In concluding, this paper gives us important insights on the substitut-
ability issue for East Asian countries. I would appreciate Professor Kwan’s
paper to work in this interesting area of research.
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Comment Mario B. Lamberte

The paper empirically verifies the extent of direct substitution between
government and private consumption in nine East Asian countries. A pos-
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itive sign of the elasticity of substitution indicates substitutability between
government and private consumption, thereby making fiscal policy rela-
tively ineffective. The reverse holds true when a negative sign of elasticity
of substitution obtains.

The author finds that there is substantial substitutability for the nine
East Asian countries as a whole using pooled data. However, looking at in-
dividual countries, he finds varying results: Thailand and Malaysia show
substantial substitutability between government and private consumption;
Singapore and Indonesia show complementarity; the North East Asian
economies including Hong Kong show moderate elasticity of substitution;
and the Philippines show statistically insignificant elasticity of substitu-
tion.

The questions are:

1. Why are the results so different, especially in the case of Southeast
Asia where cases of substitutability and complementarity between govern-
ment and private consumption exist?

2. While the author mentions the contrasting result between Indonesia
and Thailand, what about similarity in results for Singapore and Indonesia?

Let me offer some factors that could help explain some of the results.
For Thailand, the government had been running government surpluses

except in the years after the 1997 financial crisis.
For Indonesia, the result may have been driven by the large government

subsidies.
For Singapore, the public sector is quite large and the retirement fund

has been an important source of funds until recently when the Singapore
government encouraged large state-owned enterprises to issue bonds to de-
velop the bond market.

The Philippine case is quite interesting because the analyses show statis-
tically insignificant results. There are three factors that may help explain
those results. First, growth in private consumption has been relatively
stable over the years despite swings in the economy. A large part of it could
have been fueled by remittances that in recent years have reached about
U.S. $8 billion dollars, which could easily be about a quarter of gross mer-
chandise exports. Second, government debt service has been very high, ac-
counting for 20 percent of total government expenditure. Moreover, there
are rigidities in government expenditure. Roughly 70 percent of annual
government budget is earmarked for personal services, thus leaving only
about 10 percent for capital expenditures. Third, national government ex-
penditure does not include expenditures undertaken by large state-owned
corporations.
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3.1 Introduction

The purpose of this paper is to empirically test whether fiscal adjust-
ments can contribute to smoothing economic fluctuations. It is well known
that there have been two competing views on this issue, one of which—
known as Keynesian—emphasizes the effectiveness of fiscal policy, and
the other of which—the so-called new classical school—refutes it on the
grounds of the crowding-out effect and Ricardian equivalence. Consider-
ing that these two conflicting arguments stem from the emphasis on the dif-
ferent perceptions of reality (such as the bounded rationality and finite
lives of economic agents), it would be more appropriate to do an empirical
analysis rather than continue theoretical debates.

This research mainly concerns a trajectory of GDP induced by vari-
ations in fiscal expenditure and taxation policy.1 We estimate three vari-
able vector autoregression (VAR) models or structural VAR models with
Korean fiscal data in order to measure the magnitudes of fiscal multipliers
dynamically following changes in fiscal expenditure and taxation. How-
ever, the quarterly Korean fiscal and GDP data (covering from 1979 Q1 to
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2000 Q4) reveal that expansive fiscal policy has no significant or substan-
tial effect on boosting the economy.

In order to check the robustness of our results, we assign different com-
binations of identifying restrictions on the disturbances of the tested
SVAR systems and measure the corresponding fiscal multipliers. Shock
identification strategies are elected based on the institutional aspect of fis-
cal activities (i.e., how the government reacts to business cycles by means
of controlling the size of tax revenues and expenditures). Observing how
the estimated values of fiscal multipliers vary with respect to the restric-
tions, we find that the estimated fiscal multipliers of Korea decay very fast
in addition to their small size and low statistical significance.

Then, considering the dependency of Korean economy on the foreign
sector, we extend the three variable SVARs to four variable ones by adding
a variable reflecting external shocks. Results from the four variable SVARs
confirm those from the three variable models while the significance of the
effectiveness of fiscal policy is generally enhanced.

The contents of the paper are organized as follows. Section 3.2 surveys
the relevant literature (from both Korean and foreign sources) on the issue.
Section 3.3 introduces an analytical tool of the paper, basically a SVAR
system. Started from the usual Cholesky decomposition, we extend the
setup to include other strategies of identification borrowed from Blan-
chard and Perotti (2002) and Koh (2002). Section 3.4 provides empirical re-
sults from applying the methodologies defined in section 3.3 to the case of
Korea. Finally, section 3.5 concludes.

3.2 Literature

Currently available literature on the effectiveness of fiscal policy is easily
classified into two groups by methodologies. The first group of papers cali-
brates a general equilibrium model and provides either comparative statics
or a transitional path in response to variations in fiscal stance of the gov-
ernment. The use of the general equilibrium setup is desirable for its inter-
nal consistency. However, it cannot provide an exact closed-form solution.
Thus, inevitably it resorts to diverse numerical techniques to get a solution.

On the other hand, the second group of papers estimate a reduced equa-
tion or a system of reduced equations liking fiscal variables with GDP or a
component of income identity (for example, aggregate consumption).2 In
return for its relatively easy application, such econometric approaches are
criticized for the absence of economics. Hence, their proper implementa-
tion should be based on theoretical reasoning.

Our paper positions itself in the second category. This is because the re-
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sults from a general equilibrium setup are likely to be predetermined by the
parametric assumptions. In other words, the parametric structure of the
setup may exaggerate the relation between any pair of target variables in a
certain direction, which is either presumed or unknown for most cases. In
contrast, the econometric approach is relatively free from such an issue of
predetermination. Of course, the econometric approach is not perfectly ex-
empt from the contamination of biases. For example, a single-equation ap-
proach (Feldstein 1982, Kormendi 1983, and Lee and Sung 2005) should
come up with a proper strategy for eliminating the potential biases. Ac-
cordingly, our paper adopts a structural VAR setup, which is known to
avoid the endogeneity or simultaneity among the variables involved.

In this section, rather than display all the spectrum of the relevant liter-
ature aforementioned, we narrow down the scope to cover ones using a
VAR setup.3

3.2.1 Korean Literature

Several selections from the Korean literature, all of which disseminate
Korean fiscal and macro data with a VAR setup to evaluate the effective-
ness of fiscal policy on the aggregate economy, are summarized in table 3.1.
Clearly, we can see that their results diverge in regard to the effectiveness of
fiscal policy depending on the data sets and the choice of key variables.

Another notable point is that most of Korean literature using a VAR
setup rely only on the Cholesky decomposition for a shock-identifying strat-
egy. Admittedly, Cholesky decomposition is one of the most basic shock-
identification schemes in VAR, and so it cannot represent all the possible
contemporaneous relations among the disturbances. In this context, we
need to search for other shock-identifying strategies from the foreign lit-
erature on this issue and apply them to the available Korean fiscal data.

3.2.2 Foreign Literature

Most of the research on the effectiveness of fiscal policy adopts a struc-
tural VAR setup. According to De Castro and Hernandez de Cos (2006),
the literature using SVAR are categorized into four groups, as shown in
table 3.2, by differences in the fiscal shock-identifying strategies.4

Such popularity of SVAR lies in the fact that it is less dependent on the
existing economic theory and is less susceptible to the symptoms of endo-
geneity and cointegration among the variables of our interest.5 However,
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3. For the literature of other approaches, see Hemming, Kell, and Mahfouz (2002).
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5. Even when cointegrated relations exist among the key variables, the use of plain vanilla
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the estimates have the same asymptotic distribution as those of differenced data (Hamilton
1994).
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the use of SVAR is more challenging in analyzing the fiscal policy than in
analyzing the monetary policy for several reasons, such as the existence of
uncertain or unidentifiable policy lags and the automatic stabilization
mechanism. These factors, combined with the low frequency of fiscal data
(mostly quarterly), cause technical difficulties in identifying sources of cor-
relations or causalities among the disturbances of the VAR system and dis-
entangling the contributions of the built-in stabilization mechanism. Thus,
the recent development in analyzing the fiscal policy using the VAR setup
naturally has been concentrated on handling those problems.

3.3 Methodology

Our model adopts a SVAR system based on Blanchard and Perotti
(2002) and De Castro (2004). Accordingly, it emphasizes the design of a
shock-identification scheme so that it can allow more realistic contempo-
raneous relations among key variables in the SVAR equations.

Here we choose three key variables—real GDP (Yt ), government expen-
diture (Gt), and tax revenue (Tt ). All of them are logarized after being di-
vided by population size. A vector consisting of these three variables, Xt , is
assumed to follow a VAR system:

(1) Xt � A(L)Xt�1 � Dt � Ut , Xt � � �, Ut � � �
In the previous equation, each element of the vector Dt represents the

long-term trend of the corresponding variable, which is, in turn, assumed

tt

gt

yt

Tt

Gt

Yt
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Table 3.2 Various shock identification strategies adopted in measuring the
effectiveness of fiscal policy

Shock identification strategy

Ramey and Shapiro (1998) and Edelberg, VAR models with dummy variables specifying 
Eichenbaum, and Fisher (1999) certain episodes (such as wars and drastic

changes in fiscal stance).
Mountford and Uhlig (2002) VAR with sign restrictions on the impulse 

response functions.
Fatas and Mihov (2000), Favero (2002), SVAR (Cholesky decomposition).

and De Castro (2004)
Blanchard and Perotti (2002), Perotti  SVAR using institutional information and 

(1999), and Hoppner (2002)a quarter dependence.

aHoppner (2002), following the shock representation by Blanchard and Perotti (2002), con-
centrates on distinguishing the direct effect of fiscal shock from the indirect effect of the
Automatic Stabilization Mechanism (ASM).



to have no influence on the long-term trends of the other variables. Such
long-run independence among the variables indicates our implicit as-
sumption that there is no long-run effect of fiscal measures on GDP. Thus,
our model is focused on evaluating the effectiveness of fiscal policy not in
terms of raising the long-run economic growth but in terms of controlling
the short-term fluctuations.

Before discussing further the detrending procedure, we have to consider
that all the components in Xt tend to have seasonality. Blanchard and Per-
otti (2002) introduce quarterly dependency to the estimation of A(L) in a
form of A(L, q) instead of using seasonally adjusted data. Depending on
the number of observations available, the use of the quarterly dependent
version of equation (1) could be considered. Otherwise, a usual method of
eliminating the seasonality, such as X-12, could be applied.

So far the VAR system in equation (1) has not been fully specified. De-
tailed assumptions on the disturbance term Ut as well as the long-term
trend Dt are added as follows. To begin with, two types of detrending pro-
cedures are taken in the paper. One is linearly detrending with respect to
time (XLD) and the other is detrending by Hodrick-Prescott filtered data
(XDHP ).

Xt
LD � Xt � Dt, Xt

DHP � Xt � Xt
HP

By plugging XLD or XDHP, we represent the VAR system of equation (1)
in a neat way.

(2) Xt
DHP � A(L)Xt�1

DHP � Ut

Xt
LD � A(L)XLD

t�1 � Ut

The long-term time trend Dt disappears in equation (2) because the vec-
tors XLD and XDHP are consisting of detrended variables.

Second, our paper tries three different specifications on the disturbance
term Ut . A general form of Ut could be represented as follows ([et

t , et
g, et

y] are
orthogonal to each other):

(3) � � � � �� � � � �� �
Due to identifiability, equation (3) requires additional restrictions on the

coefficients. As special cases of the previous equation, we consider Cholesky
decomposition (in various combinations of ordering variables) and two
identification strategies exploiting institutional information.

First, the Cholesky decomposition restricts the coefficients of equation
(3) in the following way (for example, in the order of tax revenue, expendi-
ture, and GDP):
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(4) � � � � �� � � � �� �
Identification of shocks by Cholesky decomposition, though easy to use,

is vulnerable to change in the order of decomposition, which is usually ar-
bitrarily set.6 Therefore, in the case of using the Cholesky decomposition
without any prior information about the structure of shocks, all the prob-
able combinations of shock orderings should be tested and compared for
robustness check.7

Another problematic feature of Cholesky decomposition lies in that it
defines the contemporaneous relation among the disturbance term Ut only
in a recursive way. Accordingly, nonrecursively structured contemporane-
ous relations could not be identified by the Cholesky decomposition. Fur-
thermore, the misspecification of the contemporaneous relation results in
an imprecise estimation of impulse responses both in terms of sign and
magnitude.

Second, as a typical example of institutional identification strategies, we
adopt Blanchard and Perotti (B-P; 2002), whose shock identification is
represented as

(5) � � � � �� � � � �� �
Equation (5) reduces the number of parameters to estimate by borrowing
the information on the GDP (or tax base) elasticities of tax revenue (�3)
from external sources. In addition, B-P assume the GDP shock has no con-
temporaneous impact on the government spending (�3 � 0). Then, they di-
vide equation (5) into two cases by setting a2 � 0, or b1 � 0, alternatively.

The third identification strategy, which also depends on the institutional
information, borrows the restrictions on �1 and �3 ( � 0) from the budget
data in addition to �3, based on the almost common perception that the
government of Korea has kept the principle of “Expenditure within Rev-
enue” since the 1980s (Koh 2002 and Lee and Kim 2004).8 Due to the long
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6. In most cases shock ordering is determined by the Granger causality test. However, the
test itself is very vulnerable to permitted number of lags. Furthermore, it cannot put shocks
in order when the causality holds in both directions between any pair of the variables.

7. De Castro (2004) analyzes a five-variable VAR model with varying orders of Cholesky
decomposition. The five variables include price and interest rate in addition to GDP, govern-
ment spending, and tax revenue. Due to the inclusion of the price variables, the five-variable
setup could examine the crowding-out effect revealed on them.

8. Quoted from Koh (2002): “One important principle in fiscal management was estab-
lished in this period. It was the principle of ‘Expenditure within Revenue,’ or the balanced



tradition of balanced budget, the level of expenditure still tends to be de-
termined within the revenue forecasts. Exploiting such fiscal conservatism,
we assign a restriction on �1 by running a regression of expenditure incre-
ment on tax revenue increase and borrowing the coefficient thereof. Com-
pared with previous identification strategies, the third one highlights the
contemporaneous relation in the disturbance term Ut .

(6) � � � � �� � � � �� �
In the next section we report the results from applying equations (4)

through (6) to equation (2) sequentially. Impulse-response functions are es-
timated with their 95 percent confidence intervals.9 By comparing the re-
sults derived from different contemporaneous relations among the shocks,
we could check the robustness of the SVAR models.

3.4 Empirical Results

3.4.1 Data

Our empirical works are based on the data in Monthly Statistical Bulletin,

published by Bank of Korea. The data set includes the period from 1979Q1
to 2000Q4. However, its time coverage cannot be extended beyond year
2000 because, as of 2001, the Korean government introduced a new fiscal
information system based on the consolidated budget, which is not com-
patible with the old data. Furthermore, the new data set of consolidated
budget is not back-dated prior to 1994. Though the concept of consolidated
budget seems more appropriate for the purpose of our research, we choose
the Bank of Korea data for their relatively long span of time series.

Figure 3.1 draws the past trends of the government expenditure, tax rev-
enue, and GDP, all of which are measured in logarized per capita real
terms. It shows all the three variables tend to follow certain time trends. In
addition, though not apparent in the figure, we observe that strong sea-
sonality is present in all of the three variables. Thus, we process the data by
eliminating seasonality (X-12) and the long-term time trend (linear time
trend or H-P filtered) sequentially.

In order to check the presence of nonstationarity, Augmented Dickey
Fuller (ADF) unit root tests are done for the variables, which are already
seasonally adjusted and detrended (X LD, X DHP ). The tests report that only
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budget principle. While not formalized in a law or a regulation, it acted as self-discipline im-
posed on the budget authorities against imprudent management of the budget.”

9. The confidence level of 95 percent is used because it is a sort of academic norm. How-
ever, when the results are reflected on policy making, the level of 95 percent may not be taken
as a golden rule.



the linearly detrended Yt (the logarized per capita real GDP) seems to fol-
low I(1).10

3.4.2 Results

Tested models have in common that all the variables used are logarized
and their differences denote change rates of the corresponding variables.
Accordingly, the values of impulse responses denote the GDP growth rates
over a certain period following an innovation (of a certain magnitude) in
the growth rate of tax revenue, or expenditure, or GDP itself.

In addition, the size of innovation to be applied in calculating an impulse
response function is set to be 1 standard deviation of each error term in 
(et

t , e t
g, e t

y ). Hence, the elasticity of per capita GDP with respect to either
of the fiscal stimuli is defined to be the ratio of log GDP change (GDP
growth rate) to the sample standard deviation of the corresponding inno-
vation term (the change rate of the relevant fiscal variable).

Considering that the current government expenditure and tax revenue in
Korea is roughly 25 to 30 percent of GDP in size, we can convert the elas-
ticity of per capita GDP to fiscal stimulus into a usual fiscal multiplier by
multiplying 3 or 4 to the elasticity.

Lag orders used in the VAR estimations are set to four, as is selected by
Akaike’s Information Criteria (AIC). The lag order of 4 is quite common
in other literature using quarterly data, such as Blanchard and Perotti
(2002) and De Castro (2004).
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10. Rothenberg and Stock (1997) show that the coefficients of a VAR system estimated by
OLS are consistent even though some level variables follow I(1).

Fig. 3.1 Trends of government expenditure, tax revenue, and GDP (quarterly data
from 1979Q1–2000Q4)



Cholesky Decomposition

Table 3.3 summarizes the estimation results of equation (4) in the order
of tax revenue, government expenditure, and real GDP with the linearly
detrended data. Dividing the responses of GDP to the impulses of tax rev-
enue and the government spending in table 3.3 by the estimated sample
standard deviations of innovation terms (et

t , e t
g, e t

y ) � (0.085, 0.058, 0.016),
we can obtain the elasticities of GDP with respect to fiscal stimuli, which
can be in turn converted into series of fiscal multipliers. Figure 3.2 draws
impulse-response functions for all the three variables.

According to table 3.3, impulse responses of GDP have significantly
negative values for the sixth to tenth quarters after a shock in tax revenue.
On the other hand, impulse responses to an expenditure shock hold signif-
icantly negative signs up to the third quarter. By dividing them first by (et

t ,
e t

g ) � (0.085, 0.058) each and multiply them by 3 to 4 next, we can convert
these significant estimates of impulse responses to fiscal multipliers.11 The
accumulated fiscal multipliers of tax revenue and government spending
(up to 10 quarters) are about –2 ~ –1.5 and 1.2 ~ 1.6.12 Though these num-
bers seem plausible in terms of signs and magnitudes, they are based on the
estimates for c1 and c2, which interpret the contemporaneous relations be-
tween tt , gt and yt imprecisely.13 Therefore, the results in table 3.3 should not
be heavily relied on.
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Table 3.3 Impulse-response functions of key variables (linearly detrended) by
Cholesky ordering (in the order of tax revenue, expenditures, GDP)

Quarter OIRF(1) Lower(1) Upper(1) OIRF(2) Lower(2) Upper(2)

0 0.0034 –0.0001 0.0068 0.0042 0.0009 0.0076
1 0.0011 –0.0037 0.0058 0.0054 0.0008 0.0101
2 –0.0013 –0.0073 0.0047 0.0067 0.0011 0.0123
3 –0.0033 –0.0102 0.0037 0.0075 0.0010 0.0141
4 –0.0049 –0.0121 0.0023 0.0042 –0.0027 0.0112
5 –0.0064 –0.0139 0.0010 0.0038 –0.0036 0.0113
6 –0.0084 –0.0160 –0.0008 0.0031 –0.0046 0.0108
7 –0.0089 –0.0167 –0.0011 0.0021 –0.0059 0.0100
8 –0.0087 –0.0166 –0.0008 0.0016 –0.0065 0.0096
9 –0.0088 –0.0168 –0.0008 0.0011 –0.0071 0.0093
10 –0.0088 –0.0169 –0.0008 0.0003 –0.0080 0.0087

Notes: 95 percent lower and upper bounds reported. (1) impulse = tax revenue, and 
response = GDP. (2) impulse = expenditures, and response = GDP.

11. An accumulated fiscal multiplier is the sum of fiscal multipliers up to the current period.
12. Here an accumulated fiscal multiplier is defined to be the sum of impulse responses,

which reject a null hypothesis of zero value with 5 percent significance.
13. Especially the estimate for c1 holds a positive sign, which implies that tax revenue in-

crease has positive contemporaneous impact on GDP. However, it would be more appropri-
ate to assume that GDP increase has positive contemporaneous impact on tax revenue,
whereas tax increase has negative contemporaneous impact on GDP.



Table 3.4 summarizes the estimation results of equation (4) with the data
detrended by H-P filter. In this case, the responses of GDP to the impulses
of tax revenue and the government spending are either very small or statis-
tically insignificant.14 Figure 3.3 draws impulse-response functions for all
the three variables.

In table 3.4 impulse responses of GDP have significantly positive signs
for the first two quarters following a shock in tax revenue, while impulse re-
sponses to an expenditure shock hold significantly positive signs up to the
second quarter and significantly negative signs for the sixth and seventh
quarters. The positive effects of tax revenue increase as well as the negative
effects of government expenditure increase on GDP are contrary to our
general notion of Keynesianism. The accumulated fiscal multipliers of tax
revenue and government expenditure range in 0.3 ~ 0.5 and 0.03 ~ 0.05 re-
spectively. However, as in the previous case, these numbers are based on the
imprecise estimates for c1 and c2. Therefore, the results in table 3.4 should
not be heavily relied on, either.

The previous two cases of Cholesky decomposition are done in the or-
der of tax revenue, government expenditure, and GDP. As for other pos-
sible combinations of shock ordering, we find the impulse-response func-
tions diverging not only in their sign and size but also in their timing of
effects and statistical significance.
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14. For this case, the estimated sample standard deviations of innovation terms are (et
t , e t

g,
e t

y ) � (0.077, 0.056, 0.013).

Fig. 3.2 Impulse-response functions of key variables (linearly detrended) by
Cholesky ordering (in the order of tax revenue, expenditures, GDP)



Identification by Using Institutional Information (B-P [2002])

B-P (2002), based on equation (5), borrow institutional information on
�3 from the calculation of GDP or tax bases elasticities of tax revenues. The
additional restrictions, such as �3 � a2 � 0 or �3 � b1 � 0, seem rather ar-
bitrary. While repeating the same procedure as in B-P (2002), we adopt the
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Table 3.4 Impulse-response functions of interest variables (detrended by H-P filter)
by Cholesky ordering (in the order of tax revenue, expenditure, GDP)

Quarter OIRF(1) Lower(1) Upper(1) OIRF(2) Lower(2) Upper(2)

0 0.0053 0.0023 0.0082 0.0039 0.0011 0.0067
1 0.0042 0.0005 0.0080 0.0038 0.0002 0.0074
2 0.0033 –0.0010 0.0077 0.0025 –0.0017 0.0067
3 0.0027 –0.0019 0.0072 0.0020 –0.0024 0.0065
4 0.0022 –0.0024 0.0067 –0.0023 –0.0068 0.0022
5 0.0002 –0.0031 0.0035 –0.0025 –0.0064 0.0013
6 –0.0013 –0.0039 0.0014 –0.0034 –0.0068 –0.0001
7 –0.0019 –0.0044 0.0006 –0.0036 –0.0067 –0.0006
8 –0.0017 –0.0043 0.0009 –0.0025 –0.0051 0.0001
9 –0.0014 –0.0039 0.0011 –0.0016 –0.0040 0.0009
10 –0.0009 –0.0032 0.0013 –0.0006 –0.0030 0.0018

Note: See table 3.3 notes.

Fig. 3.3 Impulse-response functions of interest variables (detrended by H-P filter)
by Cholesky ordering (in the order of tax revenue, expenditure, GDP)



elasticities of tax revenues in Korea from Park and Park (2002) and assign
�3 � 1.09.15

Table 3.5 shows the estimation results of the contemporaneous effects
using the residuals of the VAR systems in equation (2). The signs of con-
temporaneous effects of innovations in tax revenues and spending on the
disturbance of GDP (�1 and �2) are consistent with our anticipation that
tax increase reduces GDP while spending spurs it.

Table 3.6 compares the indirect contemporaneous effect of the automatic
stabilization mechanism (ASM) and the direct contemporaneous effect of
discretionary fiscal policy. The direct contemporaneous effects of fiscal in-
novations are measured by the estimates of �1 and �2. However, the changes
in GDP influences back the tax revenue and the government spending in the
form of tt and/or gt, from which the ASM takes over. Summing up the direct
and the indirect contemporaneous effects, we obtain the value of total con-
temporaneous effect following an innovation in the fiscal sector.

From table 3.6, we see that the positive indirect contemporaneous effects
of the ASM dominates the negative direct impact of discretionary fiscal im-
pulse in the case of tax shocks and a2 � 0, while the direct effect of a spend-
ing shock is always greater than the indirect effect of the ASM followed.

In times of nonintervention, it is known that the built-in ASM smoothes
out the fluctuation of a business cycle and reduces the need for government
intervention. But in times of government intervention, the presence of the
ASM works as friction against a policy maker, who intends to resize his or
her fiscal programs for the purpose of controlling the business cycle. The
results from table 3.6 indicate that the adjustment in tax has more to lose
than to win, at least contemporaneously, once it is used, whereas that in the
government spending still maintains its validity as intended.
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15. Park and Park use the consolidated budget data from 1991 to 2002 (annual). They clas-
sify the current tax revenues in Korea in four groups (income tax, corporate tax, indirect tax,
and social security contribution) and calculate the elasticity of tax revenue with respect to tax
base for each group. �3 � 1.09 is the weighted average of the four tax elasticities by the pro-
portion of tax revenues to GDP.

Table 3.5 Estimation of contemporaneous effect (�3 = 1.09 and �3 = 0)

γ1 γ2 a2(b1 = 0) b1(a2 = 0)

A Linearly detrended

Estimate –0.086*** 0.129*** 0.659*** 0.656***
t-value –2.73 4.03 7.90 7.90

B. Detrended by H-P filter

Estimate –0.037*** 0.110*** 0.603*** 0.655***
t-value –1.37 4.1 7.32 7.32

***Significance level of less than 1 percent.



Figures 3.4–3.9 display the impulse-response functions of GDP with re-
spect to tax revenue, government expenditure, and GDP, using the linearly
detrended data, while figures 3.10–3.15 display the impulse-response func-
tions using the data detrended by H-P filter. Comparing these two groups
of figures, we infer that the linear time trend may detect (or exaggerate) the
persistence of the fiscal shocks on GDP treatment of long-term trends,
whereas H-P filter detrending may miss (or underestimate) the persistence.
Especially, the persistence of tax revenue on GDP varies drastically de-
pending on the treatment of long-term trends.16

Whichever detrending method may be taken, the figures of impulse re-
sponses show that the positive effect of expenditure policy is statistically
significant only in the very short run (no longer than three quarters). On
the other hand, the effect of tax increase is not significant in any case. Con-
verted into fiscal multipliers, even the significant impulse responses have
very small magnitudes less than 0.4. Hence, the effectiveness of fiscal pol-
icy is not confirmed under B-P identification strategy.17

Identification by Using “Expenditure within Revenue” Principle

The third identification strategy (6) borrows the restrictions on �1 (� 0.598)
from the government budget data in addition to �3, based on the percep-
tion of the “Expenditure within Revenue (EWR)” rule prevalent in the
1980s and 1990s in Korea. This identification strategy differs from B-P
(2002) in that it allows contemporaneous duplex relation between xt and gt.
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Table 3.6 Decomposition of contemporaneous effects as a sum of the direct effect
from discretionary policy and the indirect effect from automatic
stabilization mechanism (ASM; �3 = 1.09 and �3 = 0)

a2 = 0 b1 = 0

Tax Spending Tax Spending

A. Linearly detrended

Discretionary policy –0.086 0.129 –0.086 0.129
ASM 0.087 –0.016 0.012 –0.064
Contemporaneous effects 0.001 0.113 –0.074 0.065

B. Detrended by H-P filter

Discretionary policy –0.037 0.110 –0.037 0.110
ASM 0.081 –0.014 0.018 –0.025
Contemporaneous effects 0.044 0.096 –0.019 0.085

16. Tax policy seems to have more persistent effect on GDP than revenue policy under the
linear time trend, which tends to leave the nonlinear long-term trend. Accordingly, it remains
a question whether the tax policy influences the long-term GDP growth or the nonlinear long-
term trends of tax and GDP incidentally commove in a linear way.

17. Disregarding the 95 percent confidence interval and focusing on the fitted line of the
impulse responses, we could have obtained the high value of accumulated fiscal multipliers in
figure 3.4, figure 3.7, and figure 3.8.



Fig. 3.4 Impulse responses of GDP to tax revenue estimated by B-P (2002;
linearly detrended and setting b1 � 0)

Fig. 3.5 Impulse responses of GDP to expenditure estimated by B-P (2002;
linearly detrended and setting b1 � 0)



Fig. 3.6 Impulse responses of GDP on GDP estimated by B-P (2002; linearly
detrended and setting b1 � 0)

Fig. 3.7 Impulse responses of GDP to tax revenue estimated by B-P (2002;
linearly detrended and setting a2 � 0)



Fig. 3.8 Impulse responses of GDP to expenditure estimated by B-P (2002;
linearly detrended and setting a2 � 0)

Fig. 3.9 Impulse responses of GDP on GDP estimated by B-P (2002; linearly
detrended and setting a2 � 0)



Fig. 3.10 Impulse responses of GDP to tax revenue estimated by B-P (2002;
detrended by H-P filter and setting b1 � 0)

Fig. 3.11 Impulse responses of GDP to expenditure estimated by B-P (2002;
detrended by H-P filter and setting b1 � 0)



Fig. 3.12 Impulse responses of GDP on GDP estimated by B-P (2002; detrended
by H-P filter and setting b1 � 0)

Fig. 3.13 Impulse responses of GDP to tax revenue estimated by B-P (2002; de-
trended by H-P filter and setting a2 � 0)



Fig. 3.14 Impulse responses of GDP to expenditure estimated by B-P (2002; de-
trended by H-P filter and setting a2 � 0)

Fig. 3.15 Impulse responses of GDP on GDP estimated by B-P (2002; detrended
by H-P filter and setting a2 � 0)



Instead it restricts that the errors of the disturbances, (et
t, et

g, et
y), should be

orthogonal to each other.
Table 3.7 reports the estimated contemporaneous effects of fiscal distur-

bances on GDP. The signs of the direct contemporaneous effects (�1 and
�2) are consistent with those in table 3.5. For both detrending methods, the
contemporaneous effects from the ASM are much greater than those of the
discretionary tax shocks (table 3.8), which is opposite to the case of spend-
ing shocks. Such prevailing effect of the ASM, which works against the in-
tended direction of discretionary revenue policy, is consistent with Keyne-
sian wisdom that tax multiplier is smaller than that of spending.

Figures 3.16–3.18 draw the impulse responses of GDP to tax revenue,
expenditure, and GDP with the linearly detrended data, and figures 3.19–
3.21 draw the impulse responses with the data detrended by H-P filter.
Some notable points from the figures are as follows. First, increasing
spending has a significantly positive effect on GDP for the first 3 to 5 quar-
ters regardless of a detrending method (though their magnitudes are also
negligible when converted into fiscal multipliers). Second, tax increase has
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Table 3.7 Estimation of contemporaneous effect (�3 = 1.09, �2 = 0, �1 = 0.598, 
�2 = 0)

γ1 γ2

A. Linearly detrended

Estimate –0.056* 0.082***
t-value –1.84 2.67

B. Detrended by H-P filter

Estimate –0.014 0.075**
t-value –0.55 2.86

***Significance level of less than 1 percent.
**Significance level of less than 5 percent.
*Significance level of less than 10 percent.

Table 3.8 Decomposition of contemporaneous effects as a sum of the direct effect
from discretionary policy and the indirect effect from automatic
stabilization mechanism (ASM; �3 = 1.09, �2 = 0, �1 = 0.598, �2 = 0)

Tax Spending

A. Linearly detrended

Discretionary policy –0.056 0.082
ASM 0.062 –0.076
Contemporaneous effects 0.006 0.006

B. Detrended by H-P filter

Discretionary policy –0.014 0.075
ASM 0.022 –0.070
Contemporaneous effects 0.008 0.005



Fig. 3.16 Impulse responses of GDP to tax revenue estimated by alternative insti-
tutional identifying restrictions (linearly detrended)

Fig. 3.17 Impulse responses of GDP to expenditure estimated by alternative insti-
tutional identifying restrictions (linearly detrended)



Fig. 3.18 Impulse responses of GDP on GDP estimated by alternative institu-
tional identifying restrictions (linearly detrended)

Fig. 3.19 Impulse responses of GDP to tax revenue estimated by alternative insti-
tutional identifying restrictions (detrended by H-P filter)



Fig. 3.20 Impulse responses of GDP to expenditure estimated by alternative insti-
tutional identifying restrictions (detrended by H-P filter)

Fig. 3.21 Impulse responses of GDP on GDP estimated by alternative institu-
tional identifying restrictions (detrended by H-P filter)



a positive effect (very short lived), which is opposite to our anticipation. As
previously mentioned, it can be attributed to the dominant contempora-
neous effect of the ASM. Furthermore, it seems that the persistence of the
counteractive effect from the ASM dilutes the negative effect of tax in-
crease on GDP over a long horizon, leading to insignificant fiscal impulses.

So far we have considered various identification strategies starting from
usual Cholesky decomposition in this section. Their results show different
predictions on the effects from discretionary fiscal policy not only in terms
of magnitudes but also in terms of signs. Though most of them confirm
that the expansionary fiscal stance (whether it is tax cut or spending spree)
has expansionary effect on the economy, we cannot believe that this
demonstrates the effectiveness of the fiscal policy considering most of the
95 percent significance intervals cover both negative and positive ranges.

3.4.3 Results from 4 Variable VARs Allowing Outside Shocks

In this section we check whether there exist omitted variables and if their
inclusion would determine the signs of effects between fiscal variables and
business cycle.

Considering the trade dependence of the Korean economy, we infer that
shocks of foreign origination may have critical impacts on the Korean
economy, which will result in different estimations of impulse-response
functions. Hence, we select the per capita real GDP of US(Yt

US in loga-
rithms) and the real effective exchange rate of Korean currency (logarized
REER) for the most critical omitted variables and we add these two vari-
ables to the estimation of (2) one by one.18 The importance of the U.S. econ-
omy in determining the growth path of the Korean economy is needless to
say. REER is included because its time path has been very responsive to the
past economic turmoils including the recent currency crisis.19

Shock-identification strategies for the new set of four-variable VAR sys-
tems take a dual approach, which maintains (4) through (6) among the
existing three variables and requires Cholesky decomposition between a
newly introduced variable for external shocks and the vector of the exist-
ing variables.

Table 3.9 summarizes the estimation results of the four-variable VAR sys-
tems in terms of elasticities (both one period and accumulated).20 The elas-
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18. In addition to them, we try the Terms Of Trade (TOT) as an exogenous variable to equa-
tion (2). However, the previous results stay unchanged.

19. Following Ramey and Shapiro (1998), the VAR literature treats certain economic
episodes with dummies. However, this way of identifying structural breaks is not appropriate
for our analysis because the end point of the data set (2000 Q4) is not far enough from the
starting point of the Korean currency crisis (1997 Q4). In this situation, REER can be sub-
stituted for a dummy of the currency crisis.

20. Divided by the proportion of government expenditure or revenue to GDP, these elas-
ticities are easily converted into the fiscal multipliers (in the unit of Korean currency). Though
it varies year by year, the proportion of government expenditure or revenue to GDP is ap-
proximately 25 to 30 percent. Thus, the fiscal multipliers will be approximately three to four
times of the elasticities in table 3.9.



ticities are calculated by dividing the impulse-response functions by the stan-
dard deviations of the corresponding orthogonalized disturbance terms et

x,
et

t, et
g, and et

y. Then the elasticities are recorded only when their signs are sta-
tistically significant in 95 percent confidence intervals. Groups (I) and (III)
describe the results from running the VAR model with the linearly detrended
data while groups (II) and (IV) deal with the data detrended by H-P filter. In
the meantime, groups (I) and (II) include the real per capita GDP of US 
in log scale as a measure for the exogenous shock whereas groups (III) and
(IV) use the logarized REER instead. In each group, the four-identification
strategies, which are defined in the previous section, are dealt with.
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Table 3.9 The elasticities of real GDP to the shocks from various sources

Shock External Revenue Expenditure
Group identification Elasticity shock (tax) shock shock

I Cholesky One period n.a. n.a. 0.086(0)
decomposition Accumulated n.a. n.a. 0.153(0~1)

BP(2002): One period n.a. 0.043(1) 0.137(2)
a2 = 0 Accumulated n.a. 0.081(0~1) 0.3840(0~2)

BP(2002): One period n.a. –0.170(3) n.a.
b1 = 0 Accumulated n.a. –1.745(0~13) n.a.

EWR One period n.a. –0.131(7) 0.094(1)
Accumulated n.a. –1.492(0~17) 0.171(0~1)

II Cholesky One period n.a. n.a. 0.069(0)
decomposition Accumulated n.a. n.a. 0.135(0~1)

BP(2002): One period n.a. 0.042(0) 0.107(0)
a2 = 0 Accumulated n.a. 0.042(0) 0.199(0~1)

BP(2002): One period n.a. –0.044(0) 0.079(0)
b1 = 0 Accumulated n.a. –0.078(0~1) 0.151(0~1)

EWR One period n.a. n.a. 0.078(0)
Accumulated n.a. n.a. 0.152(0~1)

III Cholesky One period –0.283(2) n.a. 0.068(0)
decomposition Accumulated –1.316(0~5) n.a. 0.068(0)

BP(2002): One period –0.283(2) 0.053(0) 0.097(0)
a2 = 0 Accumulated –1.316(0~5) 0.249(0~3) 0.097(0)

BP(2002): One period –0.283(2) –0.125(2) n.a.
b1 = 0 Accumulated –1.317(0~5) –1.848(0~24) n.a.

EWR One period –0.277(2) n.a. 0.070(0)
Accumulated –1.102(0~4) n.a. 0.070(0)

IV Cholesky One period –0.203(1) 0.043(0) 0.071(0)
decomposition Accumulated –0.659(0~3) 0.043(0) 0.071(0)

BP(2002): One period –0.203(1) 0.060(0) 0.095(0)
a2 = 0 Accumulated –0.659(0~3) 0.116(0~1) 0.095(0)

BP(2002): One period –0.203(1) –0.048(1) 0.072(0)
b1 = 0 Accumulated –0.659(0~3) –0.142(0~3) 0.072(0)

EWR One period –0.198(1) n.a. 0.072(0)
Accumulated –0.638(0~3) n.a. 0.072(0)

Note: All numbers in parentheses denote the corresponding quarter(s) to the elasticities on the left.



Compared with the previous three-variable VAR setup, the following
points are notable in the results from the four-variable VAR. First, the sig-
nificance of fiscal stimulus in boosting the economy has been enhanced
overall regardless of the origination of the shock (either from the revenue
or expenditure of the government). The increased significance of the fiscal
impact can be attributed to the inclusion of the new variables (real per
capita GDP of the United States and REER), which eliminate noises in the
real per capita GDP of Korea.

Second, however, the magnitudes of the fiscal multipliers (which will be
approximately 3 to 4 times of the elasticities) still remain small. Out of the
16 cases in table 3.7, only three cases report the accumulated fiscal multi-
pliers greater than 1 for a revenue shock and one case for an expenditure
shock.21 Since these four exceptions deal with the linearly detrended data
in common, it is inferred that the linear detrending may not be satisfactory
to catch the nonlinear time trend of the real GDP. Combined with the lin-
ear detrending, it seems that the B-P (2002) identification strategy of set-
ting b1 � 0 emphasizes or exaggerates the transmission channels of a rev-
enue shock.

Third, the persistence of fiscal stimuli is very short lived and cannot last
longer than three quarters, except the three cases, all of which respond to
a revenue shock. This persistence issue also seems to be linked to the selec-
tion of a detrending method.

Summing up, we see that the effectiveness of fiscal policy is significantly
enhanced by introducing external shocks. However, in most cases the mag-
nitudes of the fiscal multipliers and the duration of effectiveness are small or
short lived, which are violated only when the linear detrending is adopted.

3.4.4 Robustness of the Results to Other Variations in Specification

The previous tested models are based on several restrictions, which are,
we may suspect, possible causes of driving fiscal policy ineffectiveness.
Among the restrictions, we are particularly interested in comprehending
whether the selection of different lag orders, sample periods and filters as
well as differencing some nonstationary variables, would confirm the effec-
tiveness of fiscal policies.

First, we elect other criteria of lag orders. Previously, lag orders were se-
lected by Akaike’s Information Criteria (AIC). According to Lutkepohl
(1993), the Bayesian Information Criteria (BIC) provides consistent esti-
mates of the true lag order, whereas minimizing the AIC tends to overesti-
mate the true lag order. The use of BIC to the Korean data suggests the lag
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21. The arbitrarily set criterion for the accumulated fiscal multiplier is 1. To maintain 
the budget balance after a fiscal expansion, the accumulated fiscal multiplier should exceed 
1/�(� � Tax_revenue/GDP), so called a balanced budget fiscal multiplier. Considering that 
� � 0.25 in Korea, the balanced budget fiscal multipliers should be about four. In table 3.4,
only three cases of revenue shocks report fiscal multipliers greater than four. For the rest of
the cases fiscal expansion will aggravate the fiscal consolidation.



of one, which is much smaller than the lag of four prescribed by AIC. Thus,
we run the previously defined VAR setup with the reduced lag of one. How-
ever, these results also fail in confirming the effectiveness of fiscal policy.

Second, we introduce a dummy variable, which discerns the sample pe-
riods in two parts—before and after a currency crisis in late 1997. Even
with the currency crisis dummy included, the effectiveness of fiscal policies
cannot be significantly identified.22

Third, we adopt the Baxter and King’s (1995) band pass filter instead of
the H-P filter. The replacement of the detrending filter does not change the
results of policy ineffectiveness.23

Fourth, in order to handle the nonstationarity of some variables, we take
a routine measure of differencing all the variables or the real GDP only.
Another option we choose is to investigate possible cointegration among
the series and take a vector error correction form accordingly (Hamilton
1994). However, in either of them expansionary effects of fiscal stimuli are
not confirmed.

3.5 Concluding Remarks

Summing up, our paper has shown that the effectiveness of fiscal policy
is not significantly identified in Korea regardless of policy measures, tax
reduction, or spending increase, or of methods of identifying shocks.24

Though significantly identified in some cases, the effect from the fiscal pol-
icy is either very small in magnitude or it phases out very quickly or it is
caused by linear detrending.25 Such a low contribution of fiscal policy in
economic stabilization provides many points to ponder in steering the fu-
ture research on this issue.26

There are various ways of explaining the low performance of fiscal pol-
icy as a vehicle of boosting Korean economy. The first and easiest guess
would be to accept the new classical argument. However, the question of
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22. The BOK data set ends in the fourth quarter of 2000 and the number of observations
after the currency crisis is very small. Accordingly, we compare the results from the consoli-
dated budget data, which cover the period from 1994 to 2005 Q2 for cross-check.

23. In this case the confidence intervals are not shrinking along the passage of time.
24. Lee and Sung (2005) compare the estimators for the fiscal responsiveness of Korea to

GDP shocks from OLS and IV estimation, and they report that both estimators are almost
identical. Their results, mainly intended to eliminate the estimation bias for the fiscal respon-
siveness, can be interpreted to imply indirectly that fiscal expansion has no substantial effect
on GDP.

25. In applying Cholesky decomposition, there are some cases in which the substantial
effects of fiscal stimuli are significantly identified. Even in those cases, the estimates for the
fiscal multipliers are based on the imprecise identification of contemporaneous relations
among the shocks. Remember that in the estimation of the four variable SVARs, all the four
cases, which have fiscal multipliers greater than one, use the linearly detrended data.

26. The use of consolidated budget data instead of the BOK data cannot support the effec-
tiveness of fiscal policy, either.



why the effectiveness of fiscal policy that is confirmed in other countries is
refuted in the case of Korea still remains unsolved.27

The second guess is that there may not exist one-to-one correspondence
between fiscal stance and the transition of a business cycle, such as match-
ing fiscal expansion with booming or fiscal tightening with landing. In
other words, there may be nonlinearity between fiscal measures and busi-
ness cycles. Or there may exist an omitted and unobservable variable, the
value of which changes the relationship between the fiscal variables and
GDP. In such circumstances, the VAR models would not be able to detect
the effectiveness of fiscal policy even if it is effective.28

Anyway, our paper comes to the findings, which are exactly opposite to
the generally accepted Keynesian theory. Even so, it is still too early to re-
place it with the new classical theory. For example, Ricardian equivalence
is an example of fiscal policy ineffectiveness. It does not cover all the trans-
mission channels of fiscal policies, which our VAR setup evaluates in sum.
In contrast, our setup does not identify exactly how the Ricardian equiva-
lence argument works in an economy. Therefore, based on the achieve-
ments made by this paper, it is more desirable to continue our research in
both of the following directions: verifying other possible transmission
mechanisms of fiscal policies theoretically and comparing jointly their
magnitudes of influence on the macro economy empirically.
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Comment Wei Li

The objective of Dr. Hur’s paper is to estimate the impact of fiscal policy in
Korea. To achieve this goal, Dr. Hur uses quarterly GDP, government rev-
enue, and spending data between 1979:Q1 and 2000:Q4 and estimates
structural VAR models. The paper’s methodology follows those in Blan-
chard and Perotti (2002) and Perotti (2004), among others. In one of the
SVAR models, it utilizes Korean institutional features—namely, the fiscal
principle of expenditure within revenue—to impose identification restric-
tions. The author finds that estimated fiscal multipliers are in general small
using a three variable—GDP, revenue, and spending—SVAR model, but
they are larger when a fourth exogenous variable—U.S. GDP or the Real
Effective Exchange Rate—is added. One note on presentation: It would be
more informative if the impulse responses were transformed to report the
Korean won response of each variable to a won shock to one of the fiscal
variables—the conventional measure of a fiscal multiplier.

Before discussing the models and the data, let me first review the general
economic environment in Korea during the sample period. Between 1979
and 2000, Korea underwent rapid economic transformation. In 1979, the
first year in the sample, per capita GDP was $3,322 in constant 2000 U.S.
dollars and agriculture contributed to 21 percent of GDP (World Bank
2006). By 2000, the end year in the sample, per capita GDP more than
tripled to $10,884, and the contribution of agriculture to GDP fell to only
5 percent. The country’s tax system also underwent structural changes.
Based on data from the University of Michigan World Tax Database (2006)
revenue collected from taxes on international trade and transfers fell from
19 percent of total revenue in 1979 to 7 percent in 1997, while tax revenue
as a proportion of GDP increased only marginally from 15 percent to 16
percent. The data also show that the top personal income tax rate was cut
from 89.25 percent in 1979 to 40 percent in 1997, during which personal in-
come tax comprised 14.6 percent of total tax revenue in 1979 and 19.0 per-
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cent in 1997. However, like other newly industrialized economies, Korea
still had a relatively larger informal economy than the richest economies in
the world in 2000: based on Schneider’s (2004) estimates, the informal
economy in Korea stood at 27.5 percent in 2000, compared to 8.6 percent
in the United States.

The rapid growth in Korea during the sample period may complicate the
SVAR approach to estimating the size of fiscal multipliers. An observed
change in tax revenue may be the result of a tax reform that altered the tax
structure. The change in tax structure may have implications on the size of
the informal sector and hence the tax base, as discussed in Gordon and Li
(2006). Take for example a cut in the personal income tax rate. If this cut in
tax rate reduces the informal economy by inducing people to switch their
employment from the informal economy to the formal economy, it will in-
crease the tax base and observed GDP, even if we assume that those already
employed in the formal economy do not change their labor supply. Tax re-
forms in the presence of a significant informal economy may therefore off-
set, at least partially, the effect of the standard Keynesian tax multiplier.
Consider another example in which we assume that there is an increase in
government spending. In the presence of a significant informal economy,
some of the government spending will inevitably be leaked into the infor-
mal economy, thereby reducing the measured response observed in the
formal economy. The presence of a sizable informal economy may thus re-
duce the observed size of the spending multiplier. The discussion so far offers
perhaps another alternative interpretation of the author’s findings that the
measured fiscal multipliers are small.

For an earlier draft of the paper, I suggested that the author incorporate
the terms of trade variables as exogenous variables in the SVAR model. The
author reported that adding the terms of trade variables to the SVAR did
not change the results much. However, adding either U.S. GDP or the Real
Effective Exchange Rate (REER) increased the estimates of the fiscal
multipliers markedly. These findings are consistent with my suggestion,
which is based on the Gordon and Li (2006) model of taxation in develop-
ing countries.

Let me explain the story still using the terms of trade variables. Gordon
and Li (2006) show that in the context of a developing country with a siz-
able informal economy and hence an untaxed sector, if goods produced by
the taxed sector are imported, the government would have an incentive to
levy a tariff on imports in that sector in order to protect its tax base. As-
sume that the country is small, and so takes the terms of trade that it faces
as given. While the trade distortions change the incentive that firms face,
they do not change the terms of trade that the country faces.

Suppose that there is an increase in import prices in the world market
(hence a fall in the terms of trade). This would shift domestic production
toward the taxed sector, raising the domestic tax base and tax revenue. This
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conjecture is indeed observed in the data. Table 3C.1 shows the regression
results. The dependent variable is the annual logarithmic change in the
effective tax rate, measured as the ratio of revenue to GDP. The two de-
pendent variables are annual logarithmic changes in import prices and ex-
port prices. The regression also includes lagged dependent variables on the
right hand side. The data are obtained from the International Financial
Statistics published by the IMF in 2005. The sample covers countries in the
IFS database with available annual data from 1950 to 2004.

Since changes in export prices and import prices are exogenous for a
small country, this specification is in fact an autoregressive model with
exogenous terms of trade shocks. For large developed economies in the
sample, this autoregressive model is likely misspecified. So in estimation, I
divide the countries into four income quartiles based on GDP per capita in
1990. Quartiles 1 and 2 are countries with above-median incomes and
quartiles 3 and 4 are countries with below-median incomes. The regression
was run for each of the four subsamples of countries. Table 3C.1 shows that
for countries with below-median income, an increase in import prices
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Table 3C.1

Income quartile

1 2 3 4

Intercept 0.013 0.015 0 0.007
(0.004) (0.01) (0.008) (0.007)

∆ ln(unit value of imports) 0.08 0.001 0.239 0.122
(0.067) (0.096) (0.078)*** (0.06)**

∆ ln(unit value of exports) –0.095 –0.1 0.004 0.039
(0.071) (0.065) (0.069) (0.033)

∆ ln(tax revenue/GDP_1) –0.005 –0.322 –0.266 –0.175
(0.046) (0.075)*** (0.084)*** (0.078)**

∆ ln(tax revenue/GDP_2) –0.036 –0.046 0.059 –0.091
(0.047) (0.07) (0.082) (0.072)

No. of observations 786 185 153 178
Adjusted R2 –0.002 0.08 0.116 0.041

Notes: Dependent variable = ∆ ln(tax revenue/GDP). The dependent variable is the annual
logarithmic change in the effective tax rate, measured as the ratio of revenue to GDP. The two
dependent variables are annual logarithmic changes in import prices and export prices. The
regression also includes lagged dependent variables on the right-hand side. The data are ob-
tained from the International Financial Statistics published by the IMF in 2005. The sample
covers countries in the IFS database with available annual data from 1950 to 2004. The sample
countries are divided into four income quartiles based on GDP per capita in 1990. Quartiles
1 and 2 are countries with above-median incomes and quartiles 3 and 4 are countries with be-
low-median incomes. The regression was run for each of the four subsamples of countries.
The numbers in parentheses are standard errors.
***Significant at the 1 percent level.
**Significant at the 5 percent level.



would increase the effective tax rate. But changes in export prices do not
have statistically significant effects on the effective tax rate.

How do changes in the terms of trade affect a developing country’s in-
come? Stylized facts show that among developing countries, there is a
strong positive correlation between GDP and the terms of trade (Agenor,
McDermott, and Prasad, 1999).

So the Gordon and Li (2006) model would forecast a negative relation-
ship between tax revenue and GDP. Based on this line of logic, I suggested
that the terms of trade be included as exogenous variables in the SVAR
model.

It is a bit surprising that the inclusion of terms of trade variables does
not change the size of the fiscal multipliers much but the inclusion of either
the U.S. GDP or the REER does. This is because an increase in U.S. GDP
or an appreciation in the REER can, in general, improve a small country’s
terms of trade. It is likely that data on import prices or export prices are
measured with errors. For example, the data may not adequately differen-
tiate between quality improvements and pure price changes. For Korea this
may be particularly problematic as the country moved up in the quality
chain quickly during the sample period.

Let me turn next to the data. Figure 3.1 in the paper shows that, since
1985, tax revenues have exceeded spending. This is inconsistent with con-
solidated central government budget data from the Ministry of Finance
and Economy, which show that the Korean government experienced bud-
get deficits in the early 1990s and in the late 1990s. Is it possible that the
revenue and spending are not matching pairs? To the extent that revenue
consistently exceeded spending during the sample period, when in fact
there were two episodes of budget deficits, is �1, the elasticity of spending
with respect to revenue, in the paper underestimated? If so, how does it
affect the estimated fiscal multipliers?

In sum, the paper does not find strong fiscal multipliers in the Korean
context. The author points out two hypotheses: the new classical hypothesis
and the nonlinearity hypothesis (model misspecification). My remarks give
two more speculative hypotheses: the informal economy hypothesis and the
terms of trade hypothesis. Both are based on Gordon and Li (2006). None
of these hypotheses have been tested directly using Korean data, although
one could interpret the estimation using U.S. GDP and REER as included
exogenous variables as an indirect test of the terms of trade hypothesis.
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Comment Yum K. Kwan

How would Korean GDP react to shocks initiated from taxation and gov-
ernment spending? This is essentially the question the author would like to
answer using the methodology of structural VAR analysis. As the entire
paper is empirical and the findings inevitably depend on the adopted sta-
tistical models, the author has also conducted an extensive sensitivity anal-
ysis to ensure that the key conclusion is robust against various technical
assumptions, an exercise that no doubt lends more credibility to the em-
pirical findings. The paper also includes a summary of the relevant litera-
ture on the issue—particularly those written in Korean and unlikely to be
accessible to international readers—which should be useful to anyone in-
terested in the fiscal policy effectiveness issue and the Korean economy.

The author focuses on evaluating the effectiveness of fiscal policy in the
business cycle frequency and therefore uses detrended data series in the VAR
analysis. Two time-trend models are considered—deterministic linear time
trend and the Hodrick-Prescott (HP) filter—and all results in the paper 
are reported in parallel with respect to these two detrending schemes. I am
not sure whether the deterministic time trend case is of interest at all. First,
the deterministic linear time trend model is not supported by the data—
formal statistical tests usually suggest stochastic time trend (i.e., the pres-
ence of unit root) rather than deterministic time trend—as the author him-
self acknowledges this is indeed the case for the Korean output series. The
presence of unit root in the VAR system will render the impulse-response
function (IRF) difficult to interpret, as the IRF depends on the moving av-
erage representation of the system, which itself may not even exist at all. Sec-
ond, deterministic linear detrending is seldom used in the business cycle lit-
erature because deviations from linear time trend are usually too persistent
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to be regarded as cyclical fluctuations over the business cycle. Third, even if
we ignore the technical issue of unit root and nonexistence of moving aver-
age representation, the linear time trend case suggests incredibly long-
lasting fiscal impact on detrended output. For example, the impulse re-
sponse in figure 3.4 suggests that a tax shock can move output off trend for
as long as ten years, which is just incredible to me.

One interesting finding of the paper is the predominant role of the auto-
matic stabilization mechanism (ASM), which to a large extent neutralizes
the contemporaneous effect of discretionary fiscal policy. Unfortunately,
the paper says very little about how those numbers in tables 3.4 and 3.6 are
derived. Table 3.4 is based on the Blanchard and Perotti model reported in
(5) with the parameter �3 set to zero. The model therefore rules out any
feedback effect on government spending from either output or tax, imply-
ing that the government spending component of the ASM should be zero,
which is inconsistent with what is reported in table 3.4.

The key finding of the paper is that fiscal policy in Korea has a weak im-
pact on output, both in size and in persistency. We can question whether
the fiscal data used in the analysis really contains any discretionary com-
ponent at all, if the Korean government had really followed the rule of “Ex-
penditure within Revenue” during the sample period, which is essentially
a balanced budget principle. If tax and spending are really determined by
the fiscal authority, who pays no attention to output fluctuations, we
should expect the two fiscal series and the output series to run on separate
courses and therefore there should not be any intricate lead and lag rela-
tionship between them. This perhaps can explain why the VAR analysis in
the paper uncovers no significant causal relationship from the two fiscal se-
ries to the output series.
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4.1 Introduction

Social safety nets in developing countries are far smaller than in devel-
oped economies. In 1996, the average expenditure on social insurance as a
fraction of GDP in countries with below-median per capita income was 6.8
percent; the corresponding figure in above-median countries was 18.5 per-
cent (International Labour Organization 2000).1 In the rapidly growing
developing economies of South and East Asia, social insurance may be
viewed as an unnecessary precaution that could potentially hamper growth
without yielding substantial welfare gains. However, income shocks are
prevalent in these economies. For example, at least 15 percent of house-
holds in the Indonesian Family Life Survey report some type of income
shock in a given year. Recent large-scale shocks in this region such as the
financial crises and the Asian tsunami further underscore the point that
rapidly growing economies are not immune to large fluctuations. Hence,
studying the welfare consequences of social insurance in developing econ-
omies is an important issue from a public finance perspective.

This paper takes a step in this direction by comparing the effects of
shocks on consumption and other behaviors in developing and developed
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countries. The goal of this analysis is to provide empirical estimates of elas-
ticities that are relevant in assessing the welfare consequences of social in-
surance in low-income economies.

Social insurance can only be beneficial if private insurance markets are
inadequate. A straightforward and intuitive method of testing for full
private market insurance frequently implemented in the development lit-
erature is to examine consumption fluctuations associated with shocks
(Townsend 1994). We begin our analysis by comparing the effects of un-
employment on consumption in the United States and Indonesia. We use
two large-panel datasets that contain consumption and labor force data for
each of these countries—the Panel Study of Income Dynamics (PSID) and
the Indonesian Family Life Survey (IFLS). We compare the growth rate of
food consumption for agents who remain employed and agents who report
job loss in the two panels. The mean and median consumption drop asso-
ciated with unemployment in both economies is roughly 10 percent. The
similarity in the consumption drop is remarkable given that Indonesia has
no formal UI system whereas the United States insures nearly 50 percent
of the pre-unemployment wage for most individuals. It follows that the in-
troduction of a social safety net in Indonesia would have a relatively small
effect in terms of smoothing consumption, since consumption fluctuations
are not very large to begin with.

While this finding might suggest that unemployment insurance cannot
have large benefits in developing economies, it is important to examine the
efficiency costs of the behaviors used by households to smooth consump-
tion before drawing normative conclusions. If individuals mitigate con-
sumption falls by resorting to costly measures (e.g., removing children
from school) publicly provided insurance could increase welfare by obvi-
ating the need for such measures (Morduch 1999; Holzmann and Jør-
gensen 2001; Dercon 2002). It is plausible that low-income households 
resort to very costly measures to maintain consumption because their 
pre-unemployment consumption appears close to subsistence levels. In the
Indonesian sample, the average household devotes nearly 70 percent of its
budget to food, compared to 20 percent in the United States. Moreover,
many households consume significantly fewer staples (such as rice) when
the household head becomes unemployed, suggesting that subsistence
constraints are likely to be a concern.

We make inferences about the cost of income smoothing in Indonesia by
examining the methods households use to mitigate the income loss associ-
ated with unemployment. Strikingly, parents appear to sharply reduce ex-
penditures on children’s education substantially during idiosyncratic un-
employment spells (see also Thomas et al. 2004, who document similar
patterns during the Asian financial crisis). To the extent that these reduc-
tions permanently diminish children’s educational attainment, the welfare
costs of transitory unemployment shocks could be particularly large and
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long lived. In addition, more than 30 percent of households report raising
labor supply to maintain their income stream. This high degree of respon-
siveness is further evidence that consumption-smoothing requires sub-
stantial changes in economic behavior for many Indonesian households. In
contrast, households in the United States typically accomplish consump-
tion smoothing by much less costly methods: depleting buffer stocks, bor-
rowing, and using social insurance benefits (Dynarski and Gruber 1997).

In summary, the empirical evidence suggests that social insurance
against transitory shocks in developing countries could have substantial
welfare benefits by reducing the use of inefficient smoothing techniques
even though consumption volatility may not fall much. In a companion pa-
per (Chetty and Looney 2006), we establish this point formally in a simple
model of risk and insurance by showing that the marginal benefit of insur-
ance can be large when consumption drops are small because a high level
of risk aversion leads to use of costly smoothing methods.

Of course, since we focus only on the benefits of social insurance in this
paper, one cannot conclude from the results here that introducing a large
safety net will raise aggregate welfare. The efficiency costs of social safety
nets (e.g., reduced employment or opportunity costs such as forgone in-
frastructure or health investments) may also be large. On the other hand,
the provision of unemployment insurance could also have efficiency-
enhancing effects such as improved job matches and increased productiv-
ity (Acemoglu and Shimer 1999). Hence, the most important lesson of this
study is perhaps that further research on social insurance programs in de-
veloping economies would be useful given their potential benefits.

The remainder of the paper proceeds as follows. The next section briefly
describes existing social safety nets around the world. Section 4.3 com-
pares the effects of unemployment on consumption in the United States
and Indonesia empirically. Section 4.4 presents evidence on the cost of
consumption smoothing methods used in Indonesia. Section 4.5 offers
concluding remarks.

4.2 Social Safety Nets in Developing Countries

The size of the formal government-provided social safety net is substan-
tially smaller in developing countries than in developed economies. Ac-
cording to statistics collected by the International Labour Organization
(2000) for 91 countries in 1996, the average GDP share of social insur-
ance—defined as total expenditures on social security, disability insur-
ance, unemployment insurance, insurance against work-related injuries,
and government provided health insurance—was 12.5 percent, with a
range spanning 0.7 percent to 34.7 percent. Panel A of figure 4.1 plots the
fraction of GDP devoted to social insurance programs against PPP-
adjusted GDP per capita for these countries (with log scales). There is a
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Fig. 4.1 A, Social insurance versus GDP per capita in 1996; B, government budget
share of social insurance versus GDP per capita
Sources: Social Insurance statistics are from ILO (2000); GDP statistics are from the Penn
World tables.
Notes: GDP is measured in 1996 U.S. dollars. Panel A shows relationship between social in-
surance share of GDP and GDP per capita. Panel B shows relationship between social insur-
ance share of government budget and GDP per capita.

A

B



striking positive correlation between these two variables. As shown in spec-
ification 1 of table 4.1, a 1 percent increase in GDP per capita is associated
with a 0.7 percent increase in the GDP share of social insurance in this
cross-section. Perhaps more interestingly, the share of social insurance in
government expenditure is also significantly higher in richer countries
(panel B of figure 4.1 and specification 2 in table 4.1). Wealthier countries
not only have higher government expenditures, but they also devote a
larger fraction of those expenditures to social insurance.

Notably, the rapidly growing East Asian economies are on average 1.3
log units below the trend line plotted in figure 4.1. In other words, they de-
vote about 10 percentage points less of GDP to social insurance than other
countries of similar income. East Asian economies devote on average 4.9
percent of their GDP to social insurance, compared with 16.5 percent in
the United States and 22 percent in Europe. The positive relationship 
between GDP per capita and social safety nets is evident even among 
the small subsample of East Asian economies, with Indonesia having the
lowest income and expenditure on social insurance and Japan having the
highest of both.

These statistics understate the size of the social safety net in developing
countries because they ignore other forms of in-kind and charity assis-
tance, such as minimum food grants and non-governmental (NGO) aid.
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Table 4.1 Relationship between social insurance and per capita GDP

SI as % of 
government

SI as % of expenditure vs. Continent East Asian
GDP vs. GDP GDP (log SI % dummies countries

(log SI % of government (log SI % (log SI %
of GDP) expenditure) of GDP) of GDP)

(1) (2) (3) (4)

Log GDP per capita 0.630 0.351 0.357 0.674
(0.070)** (0.064)** (0.069)** (0.062)**

Constant –3.376 0.267 –3.673
(0.626)** (0.589) (0.550)**

East Asia indicator –1.318
(0.250)**

Continent dummies No No Yes No
No. of observations 89 64 89 89

Sources: Social insurance statistics are from ILO (2000); GDP statistics are from the Penn World tables.
Notes: Social insurance is defined as sum of expenditures on social security, disability insurance, unem-
ployment insurance, insurance against work-related injuries, and government-provided health insur-
ance. East Asian countries in the sample are Indonesia, Japan, Korea, Malaysia, Thailand, and Singa-
pore. GDP is measured in 1996 U.S. dollars. For columns (1), (3), and (4), dependent variable is log SI
% of GDP. For column (2), dependent variable is log SI % of government expenditure.



However, these types of programs are generally quite limited in size (Gough
et al. 2004) and have two features that considerably limit their scope relative
to western social safety nets. First, they are often means-tested and so may
not provide consumption-smoothing benefits to a majority of the popula-
tion. Second, aid tends to flow toward large-scale catastrophes (such as the
recent tsunami), with significantly fewer funds available for the smaller but
more numerous idiosyncratic shocks like unemployment or disability.

There are many reasons that developing countries might choose not to
implement such social safety nets. The most plausible reason is that fi-
nancing such systems is infeasible given limitations on the government’s
ability to raise revenue (Gordon and Li 2005). While it is important to un-
derstand the political economy of social insurance in developing countries,
the purpose of this study is to assess the normative value of such a program
if it could be implemented. As illustrated by the recent introduction of a
formal unemployment insurance system in Korea, some of these countries
are reaching a point where such systems are feasible, making this norma-
tive question of practical relevance.

4.3 Consumption Fluctuations in Indonesia and the United States

The first step in determining whether there is a role for social insurance
is to determine whether private insurance markets are adequate for agents
to smooth consumption over shocks. The standard method of testing for
full consumption insurance, originally implemented by Cochrane (1991)
using U.S. data and Townsend (1994) using data on Indian farmers, is to
directly examine the effect of idiosyncratic shocks such as job loss, health
changes, or weather shocks on consumption. Under the assumption that
utility is additively separable over consumption and leisure, a drop in con-
sumption associated with these shocks is evidence that insurance markets
are incomplete. More recently, in the public finance literature, Gruber
(1997) and Browning and Crossley (2001) have implemented tests of full in-
surance that do not rely on additive separability by examining whether the
size of consumption drops during unemployment spells is related to the
amount of government-provided unemployment insurance. Their estimates
show that with full unemployment insurance, consumption would not fall
at all during job loss, implying that most or all of the consumption fluctu-
ations identified in prior studies are indeed attributable to incomplete in-
surance rather than complementarity between consumption and leisure.

Following this literature, we begin our comparison of the welfare gains
of social insurance in developing versus developed economies by examin-
ing consumption fluctuations. We first establish consistent measures of
consumption drops for a specific shock in two economies. The shock we fo-
cus on is unemployment, since it is a well-defined and common event in
both types of economies. We focus on the United States as the developed
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economy, primarily because of our familiarity with the institutions and the
availability of the longitudinal Panel Study of Income Dynamics (PSID)
data there. We focus on Indonesia as the developing economy because it
has high-quality panel data with a design very similar to the PSID. Indone-
sia also has minimal social insurance, making it an ideal laboratory in which
to investigate the response of families to idiosyncratic shocks in a low-
income economy without any social safety net. In this paper, we report re-
sults on the effects of unemployment on food consumption; as we discuss in
the following, other analysis using broader measures of consumption from
different datasets yields results similar to those we report here for food.

Our methods and empirical results are borrowed from and consistent
with a large body of prior work. Most relevant are studies that examine re-
sponses of Indonesian households to shocks. The general consensus of
these papers on Indonesia and of the literature on developing countries
more generally is that transitory shocks seldom translate into significant
fluctuations in consumption. This is because households have developed a
variety of coping mechanisms, such as depleting household wealth and
assets or borrowing (Frankenberg, Smith, and Thomas 2003), increasing
family labor supply (Beegle, Frankenberg, and Thomas 2000; Cameron
and Worswick 2003), and reducing investments in children’s health and
education (Frankenberg, Thomas, and Beegle 1999; Thomas et al. 2004).
The smoothness of consumption has been taken to imply that economic
shocks are not costly and that the scope for publicly provided social insur-
ance for transitory shocks is small (Morduch 1995; Cameron and Wor-
swick 2003).2 Our goal here is to examine the validity of this normative con-
clusion by comparing behavioral responses to risk in Indonesia and the
United States.

4.3.1 Data

We use two household-level panel datasets in this study. The first is the
Panel Study of Income Dynamics (PSID), which tracks approximately
8,000 households and their children over more than 30 years in the United
States. We use an extract of the PSID that contains consistently defined an-
nual data between 1980 and 1993. The second is the Indonesian Family
Life Survey (IFLS), which follows roughly 7,500 households over a span of
seven years, with interviews in 1993, 1997, and 2000.

To examine the impact of unemployment shocks, we focus on house-
holds for which longitudinal data exist and with household heads who were
employed at the time of the immediately preceding interview. Hence, we in-
clude only households in which the head was employed one year before the
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2. Studies that examine large, persistent health shocks in Indonesia (Gertler and Gruber
2002, Gertler, Levine, and Moretti 2001) do find large consumption drops. However, Gertler
and Gruber observe that their results offer “little insight into consumption smoothing of
more likely and less costly risks” that are our primary focus here.



current interview in the PSID, and three or four years before in the IFLS.3

We discuss in the following how the lack of annual data in the IFLS could
affect the comparison between the datasets.

Table 4.2 provides summary statistics on these households. Inflation in
Indonesia was high over this time period, largely due to the 1998 financial
crisis. The price level rose an average of 91 percent in the three- to four-year
periods between interviews. In comparison, average annual inflation in the
United States was 5 percent over our sample. The IFLS statistics reported
in table 4.2 are deflated using an aggregate CPI series from the Asian De-
velopment Bank and are converted to year 2000 dollars using the US/Ru-
piah exchange rate as of January 2000. The PSID statistics are deflated us-
ing the standard CPI series from the BLS. Note that real food consumption
growth rates are small in both samples. In our empirical analysis, we use
nominal growth rates for transparency, since inflation rates are thought to
differ significantly across goods and regions in Indonesia around the fi-
nancial crisis. Not surprisingly, nominal growth rates are much higher in
the IFLS sample than in the PSID.

The most striking differences between the samples are in economic char-
acteristics. PSID household heads earn on average $31,828 per year and
PSID households consume $7,255 of food per year ($2,687 per person). In
contrast, IFLS households report average total incomes of $1,484, and
consume approximately $926 in food each year ($162 per person). Note
that this figure includes food purchased and food produced (important
given the large number of farmers in the data). Unemployment shocks ap-
pear more frequently in the IFLS data: approximately 8 percent of heads
of household become unemployed between interview waves while 4 per-
cent become unemployed between years in the PSID.

An important summary statistic in assessing a household’s ability to
smooth consumption is asset holdings. In Indonesia, the median house-
hold holds total assets of $2,692, which is substantially larger than annual
income for many households. However, most of this wealth is held in farm
and housing. Median liquid wealth (savings, stocks, and jewelry) is only
$21, indicating that consumption smoothing using liquid assets would be
infeasible for many households. Frankenberg, Smith, and Thomas (2003)
report that few households move when they face shocks, suggesting that
homes and farms are not directly used to smooth consumption, either. In-
dividuals could in principle take secured loans against their farm and hous-
ing collateral when shocks occur. Studying the extent to which individuals
are able to use such secured loans to smooth consumption is an interesting
direction for further research.

Because of data constraints, we define unemployment spells slightly dif-
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3. We include all unemployed PSID households, and not just those who report receiving
unemployment benefits.



ferently in the two samples. In the PSID, a household head is defined to be
unemployed if he or she is not working and searching for a job at the time
of the interview. Replicating this measure in the IFLS is not always possible
because weekly employment data (module TK) for the 1997 interview has
not yet been publicly released. Instead, we use a question corresponding to
employment status during the last 12 months. In 1993 and 2000, when both
weekly and annual employment statistics are available, these measures are
highly correlated and we find that the effects of unemployment on con-
sumption are very similar regardless of which variable is used. We use the
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Table 4.2 Summary statistics for IFLS and PSID

Standard
Mean Median deviation

IFLS (Indonesia)

Currently unemployed 8% 0 27%
Age of head 48 46 25
Married 83% 1 37%
College 6% 0 24%
Number of people in household 5.7 5.0 2.5
Food consumption $926 $703 $1,065
Read food consumption growth rate 4% 3% 61%
Inflation rate 91% 132% 42%
Staples consumption $191 $144 $247
Total consumption $1,604 $1,073 $2,047
Wage income of head $580 $308 $1,056
Other family members earn income 58% 1 49%
Total household income $1,484 $811 $3,569
Total household assets $7,525 $2,692 $17,189

Home and land $5,625 $1,999 $12,054
Equipment, livestock, vehicles, and other $1,587 $352 $8,057
Liquid assets (cash, stock, jewelry) $313 $21 $2,295

No household member is a farmer 58% 1 49%
Education expenditure $144 $49 $344
Positive education expenditure 77% 1 42%

PSID (United States)

Currently unemployed 4% 0 21%
Age of head 38 36 12
Married 65% 1 48%
College 40% 0 49%
Number of people in household 2.7 3.0 1.4
Food consumption $7,255 $6,303 $4,646
Real food consumption growth rate 2% 3% 56%
Inflation rate 5% 4% 2%
Wage income of head $31,828 $27,285 $30,267

Notes: All monetary values are annual figures in real 2000 U.S. dollars. Education expendi-
ture data are for households with children under 24 years old. For Indonesia, number of ob-
servations = 12,236; number of households = 7,197. For the United States, number of obser-
vations = 70,889; number of households = 11,685.



annual employment variable to maximize the sample size and to avoid fo-
cusing only on changes in outcomes over seven years, as required if we
dropped 1997 interview information.

A concern with our definition of unemployment in the IFLS data is that
the IFLS annual employment variable provides little detail on employment
status, so that we cannot always differentiate involuntary unemployment
from endogenous transitions out of the labor force such as retirement. The
work by Frankenberg, Thomas, and Beegle (1999) addresses this issue bet-
ter by using additional unpublished data. The results we report in the fol-
lowing are very similar to their results. In addition, when we restrict the
sample to cases for which we do know whether the individual is still in the
labor force, we obtain similar point estimates. These findings suggest that
this limitation of our data is not a significant source of bias.

4.3.2 Results

We begin our analysis with a simple comparison of growth rates of food
consumption in the United States and Indonesia. Define the growth rate of
food consumption for household i from year t to year t� as

git � log cit � log cit�

where cit denotes household i’s food consumption in period t. Ideally, the
gap between t and t� would be small, but in Indonesia data are available
only every three to four years, while in the United States data are annual.
In the baseline analysis, we attempt to get as close a measure to the true
drop as possible in each dataset, by examining the growth rate from t to 
t � 1 in the United States and t to t � 3 or t � 4 (as data permit) in In-
donesia.

Our basic identification strategy is to divide our sample of employed
heads-of-household in the preperiod year t� into two groups: Job losers,
who reported being unemployed at the time of the survey in year t, and job
keepers, who reported still having a job. We then compare the distribution
of growth rates for these two groups to estimate the effect of unemploy-
ment on consumption. The key identification assumption that must hold
for this method to give a consistent estimate of the causal effect of unem-
ployment on consumption growth is that the treatment group of job losers
and the control group of job keepers have identical consumption growth
rates absent the shock. This identification assumption may be questionable
given that individuals prone to job loss are generally lower skill types, and
therefore may have relatively lower rates of trend wage and consumption
growth in a society with increasing income inequality. In this case, the
simple differences in the following will overstate the true consumption
drop caused by unemployment. We implement some tests to address this
concern in the following.

We first demonstrate the effect of unemployment on food consumption
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using the long-time series available in the PSID data with an event study in
figure 4.2. This figure is constructed by redefining as year 0 the year of job
loss for the set of household heads who lost their jobs once during the
PSID sample. We then plot real average annual consumption growth rates
(more precisely, change in real log household consumption) against year
relative to year of job loss (e.g., –3 is three years before job loss). The figure
shows that food consumption grows at a real rate of roughly 2 to 4 percent
per year before time 0, and then drops by nearly 10 percent in the year of
job loss. Consumption then recovers gradually over the next few years
back to its original level. This graph confirms that unemployment causes a
sharp, temporary decline in consumption for the typical household in the
United States, consistent with the results of Cochrane (1991) and Gruber
(1997). Unfortunately, a similar graph showing a long pre-event and
postevent period cannot be drawn for Indonesia because there are at most
three observations per household in the IFLS. We are therefore forced to
compare single observations on growth rates in consumption from time –1
to time 0 across job losers and job keepers to identify the effect of unem-
ployment in the IFLS. We adopt a similar strategy in the PSID for pur-
poses of comparability.

We begin our comparison of Indonesia and the United States with a
nonparametric, graphical analysis of the effect of job loss on food con-
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Fig. 4.2 Effect of unemployment on consumption growth in the United States
Source: PSID 1980–93.
Notes: Sample consists of all household heads who experienced exactly one unemployment
spell between 1980 and 1993 in the PSID. Annual growth rates of food consumption are com-
puted as change in log of real (CPI deflated) food consumption from year t – 1 to year t. Year
of job loss is normalized at 0 and all other years are defined as difference relative to that year.



sumption. We estimate kernel densities for the distribution of nominal
growth rates by employment status in each country. Following the conven-
tion in the consumption growth literature (see, e.g., Zeldes 1989 or Gruber
1997), we trim outliers (the lower and upper 2 percent of the reported dis-
tribution), though our results are insensitive to this restriction. The kernel
densities are estimated using an optimal bandwidth chosen to minimize the
asymptotic mean squared error of the fitted distribution. Panel A of figure
4.3 plots the density of growth rates for job losers (red) and keepers (blue)
in Indonesia. It is clear that unemployment leads to a left-shift in the dis-
tribution, indicating that households are unable to fully smooth consump-
tion over this transitory shock. The medians of each distribution are de-
picted by vertical lines of corresponding color. The median nominal
growth rate of food consumption for job keepers in the sample is 67 per-
cent (due to the high rate of inflation in Indonesia over this period), in
comparison with a growth rate of 56 percent for job losers. Hence, at the
median, unemployment appears to reduce food consumption by approxi-
mately 11 percent.

Panel B of figure 4.3 plots analogous densities for the United States.
Again, it is clear that agents are not fully insured, consistent with the re-
sults of Gruber (1997). Of greater interest here is the comparison of these
distributions to their analogs in Indonesia. The distribution of growth
rates reported by Indonesian households has variance twice as high as that
in the United States, which could be either because of measurement error
or because outcomes in developing countries tend to be more stochastic.
Despite this general difference in the distributions, the within-sample
difference between job losers and job keepers is strikingly similar. In the
United States, the median nominal growth rate for job keepers is approxi-
mately 8.5 percent, compared to –1.5 percent for job losers. Hence, job loss
appears to reduce food consumption by approximately 10 percent in the
United States, only 1 percent different from the Indonesian value. Other
quantiles of the distribution shifts are also quite similar across the two
economies.4

We now examine the robustness of this conclusion to controls using a
more structured regression analysis. We estimate specifications of the fol-
lowing form:

(1) gi � � � �unempi � �Xi � εi

where unempi � 1 if the agent reports unemployment at time t�, unempi �
0 if the agent is employed at time t�, and Xi denotes a vector of covariates.
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4. The estimated consumption drops become larger in the PSID if we use changes from t to
t � 3 (as in the IFLS). Hence, using a comparable strategy across the two data sets only fur-
ther reinforces the point that consumption is as smooth during shocks in Indonesia as it is in
the United States.



Fig. 4.3 A, Effect of unemployment on food consumption in Indonesia; B, Effect of
unemployment on food consumption in the United States.
Sources: For panel A, IFLS (1993–2000). For panel B, PSID (1980–93).
Notes: In each panel, vertical lines denote median for density of corresponding color. Sample
consists of all household heads in IFLS or PSID who reported being employed at the time of
previous interview. Stayed Employed group includes household heads who remain employed
in interview t. Became Unemployed group includes household heads who are not working at
time of interview t. Growth rate of household food consumption is defined as nominal differ-
ence in log food consumption in interview t and interview t – 1. Gap between interviews is one
year in PSID and three or four years in IFLS. Observations with growth rates in top 2 percent
or bottom 2 percent of unconditional food growth distribution in each dataset are discarded
to trim outliers. Kernel densities are estimated using an optimal bandwidth procedure.



The key coefficient � equals the effect of job loss on the consumption
growth rate.

Table 4.3 reports several estimates of equation (1) for Indonesia and the
United States. The first specification is estimated with OLS using no con-
trols except year dummies. Consistent with the graphical results, unem-
ployment is estimated to reduce consumption by about 9 percent in the
United States and 10 percent in Indonesia. The second specification intro-
duces several controls: age, gender, marital status, education, and region
dummies (to control for differential inflation patterns). The coefficient es-
timates on the unemployment dummy are essentially unchanged. These re-
sults show that after controlling for observable heterogeneity in trend
growth rates across job losers and job keepers, consumption drops remain
quite similar in the two countries.
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Table 4.3 Effect of unemployment insurance on food consumption in Indonesia and the 
United States

(3)
(1) (2) Only those unemployed

No controls With controls exactly once

U.S. Indonesia U.S. Indonesia U.S. Indonesia

Unemployed dummy –0.087 –0.097 –0.106 –0.078 –0.095 –0.098
(0.006)*** (0.027)*** (0.010)*** (0.022)*** (0.017)*** (0.038)**

People in household 0.01 –0.005 0.012 –0.004
(0.002)*** (0.002)** (0.005)** (0.007)

Age –0.001 0.000 0.000 0.001
(0.000)*** (0.000) (0.001) (0.000)

Married 0.033 0.057 0.032 0.02
(0.007)*** (0.027)** (0.018)* (0.06)

Sex –0.012 –0.007 0.006 –0.035
(0.007)* (0.014) (0.017) (0.03)

School 0.000 –0.005 0.000 0.005
(0.000) (0.008) (0.001) (0.025)

Year dummies Yes Yes Yes Yes Yes Yes
Province/state 

dummies No No Yes Yes Yes Yes
No. of observations 50,769 11,284 50,763 11,284 7,894 1,231

Notes: Dependent variable = food consumption growth rate (change in log household food consump-
tion). Sample includes all households who remain in panel for two or more years in which head is em-
ployed in previous observation. Observations with nominal food consumption growth rates in bottom 2
percent and top 2 percent of distribution are discarded to trim outliers. Dependent variable in all spec-
ifications is log(ct) – log(ct–1), where t – 1 refers to the previous observation (one year lag in PSID, three
or four years in IFLS). Unemployed dummy is 1 if head of household is not working at time of interview;
else 0.
***Significant at the 1 percent level.
**Significant at the 5 percent level.
*Significant at the 10 percent level.



The third specification tests the common trends identification assump-
tion more directly by restricting the sample to individuals who lost jobs at
some point within the panel. In this specification, the counterfactual for
the job losers in year t� are individuals who lost their jobs at some other
point in the dataset. The advantage of this specification in terms of identi-
fication is that growth rates in consumption for job losers are compared to
what is arguably a better control group. The problem of unobservable
differences between job losers and keepers is mitigated in the restricted
sample by identifying purely from variation in the date of job loss rather
than whether or not job loss occurred. As shown in the last two columns of
the table, this smaller sample yields estimates that are generally similar to
the original results, supporting the claim that the causal effect of the un-
employment shock on consumption is being identified.

One concern with these results is that unemployment shocks induce
changes in consumption because of changes in expectations about perma-
nent income rather than a transitory shock. To test this alternative hy-
pothesis, we compared consumption growth rates from period t to t � 1 for
individuals who became unemployed in period t versus those who kept
their jobs in period t. We find that consumption grows 8 to 10 percent more

from t to t � 1 for the job losers, indicating that food consumption recov-
ers to pre-unemployment levels within three years after the shock for the
average household. This result supports the view that unemployment is a
transitory shock that affects consumption because of inability to smooth.

We also conducted a series of other robustness checks and sensitivity
analyses that are not reported in the table. Quantile regressions generally
yield estimates very similar to the OLS results. Different trimming criteria
for outliers, such as 1 percent or 5 percent, also yield similar results.
Broader measures of consumption also follow a similar pattern. Gruber
(1998) augments the results from the PSID with broader measures of con-
sumption from the Consumer Expenditure Survey and finds that the de-
cline in total consumption mirrors that of food consumption. We find a sim-
ilar decline in total consumption in the IFLS sample as well (not reported).

An additional concern specific to the Indonesian sample is that all
households, including job keepers, may have reduced consumption during
the Asian Financial Crisis in 1997 to 1998. This could bias our estimates of
the consumption drop associated with unemployment downward in this
sample. To address this concern, we split the sample in two and repeated
the analysis using the job losers/keepers in 2000 and job losers/keepers in
1997 separately. The estimates of the consumption drop associated with
unemployment are similar in both subsamples. This suggests that the fi-
nancial crisis does not create significant bias: If consumption was unusu-
ally low throughout the economy in 1997, job keepers should have experi-
enced excess growth in consumption between 1997 and 2000, biasing the
estimate of the consumption drop upward in the 2000 sample.
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To summarize, the evidence from the IFLS and the PSID suggests that
idiosyncratic unemployment shocks lead to temporary consumption fluc-
tuations of similar magnitude in the United States and Indonesia. This
similarity is surprising given that the United States has a large UI system
that replaces approximately 50 percent of preunemployment wages for
most individuals, whereas Indonesia has very little formal social insurance
(figure 4.1).

These results may appear to suggest that families in Indonesia (and per-
haps other developing economies) have adequate insurance because they
are able to maintain a reasonably smooth consumption path when faced
with shocks, as originally suggested by Townsend’s (1994) classic study of
Indian farmers. In this case, social insurance would offer relatively modest
welfare gains in these economies. However, the smoothness of household
consumption may belie significant costs of income risk if households resort
to costly smoothing methods. Intuitively, social insurance may provide
welfare gains if it crowds out the use of more costly smoothing techniques.
The next section explores how households maintain consumption while
unemployed in Indonesia.

4.4 The Costs of Consumption Smoothing

Households would resort to costly consumption smoothing techniques
only if the welfare costs of reductions in consumption are large. We there-
fore first evaluate the nature of consumption reductions in Indonesia to de-
termine whether such reductions are likely to have large welfare costs.

The average household in the IFLS devotes nearly 70 percent of its total
expenditure to food (in contrast with 20 percent in the PSID). This sug-
gests that Indonesians may have to reduce consumption of basic necessi-
ties much more than households in the United States when shocks occur.
To provide direct evidence on this hypothesis, we study the effect of unem-
ployment shocks on the consumption of staple foods (including rice, corn,
cassava, and flour) in Indonesia. Consumption of these goods would pre-
sumably fall only in the most dire circumstances, when agents are unable
to reduce consumption on luxuries, which have lower marginal utility. We
implement empirical specifications analogous to equation (1) to test
whether staples consumption falls in households experiencing unemploy-
ment shocks relative to households that do not experience such shocks.
The sample specifications and trimming procedures are analogous to those
described previously for total food consumption.

We begin with an OLS regression on the full sample. The estimate in col-
umn (1) of table 4.4 indicates that mean consumption of staple foods falls
by 6 percent during unemployment spells; however, the estimate is not sta-
tistically significant. As one might expect, the magnitude of this decline is
smaller than the drop in total food consumption (see table 4.3) and total
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consumption (not shown) because households are presumably more will-
ing to cut back on luxuries than necessities. A kernel density plot (not
shown) for growth in staples consumption by job status analogous to panel
A of figure 4.3 reveals a clear downward shift in consumption of staples for
job losers who experience the most negative growth rates, but little shift for
those who fared better. This is consistent with the claim that only the worst
off reduce consumption of staples. This suggests that even though the
change in the mean growth rate may not be statistically significant, other
moments could reveal a more robust response. Column (2) of table 4.4 con-
firms this point by showing that median staples growth rate is 10 percent
lower for job losers relative to keepers. This estimate is highly statistically
significant. Column (3) shows that the mean drop in staple consumption is
12 percent among households without any farmers, who might have less
capacity to store crops. In sum, these results indicate that many households
reduce consumption of the most basic and important sources of nutrition
when the household head loses his job. These findings are consistent with
those of Beegle, Frankenberg, and Thomas (2000) and Frankenberg, Smith,
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Table 4.4 Effect of unemployment on consumption of staples

OLS (1) Median reg. (2) OLS, no farmers (3)

Unemployed dummy –0.060 –0.100 –0.119
(0.039) (0.035)*** (0.048)**

People in household –0.009 –0.005 –0.013
(0.004)** –0.004 (0.006)**

Age 0.000 0.000 0.001
(0.000) (0.000) (0.001)

Married 0.129 0.147 0.060
(0.047)*** (0.043)*** (0.068)

Sex 0.042 0.048 0.037
(0.024)* (0.022)** (0.033)

School 0.052 0.042 0.080
(0.014)*** (0.013)*** (0.020)***

Year dummies Yes Yes Yes
Province dummies Yes Yes Yes
No. of observations 9,466 9,466 5,205

Notes: Dependent variable = staples consumption growth rate (change in log staples con-
sumption). Sample includes all IFLS households who remain in panel for two or more years
and in which head is employed in previous observation. Observations with nominal staples
consumption growth rates in bottom 2 percent and top 2 percent of distribution are discarded
to trim outliers. Dependent variable in all specifications is log(ct) – log(ct–1), where t – 1 refers
to the previous observations. Unemployed dummy is 1 if head of household is not working at
time of interview; 0 otherwise. Median regression is a quantile regression at the 50th per-
centile. No farmers specification excludes all households with one or more individual work-
ing on a farm.
***Significant at the 1 percent level.
**Significant at the 5 percent level.
*Significant at the 10 percent level.



and Thomas (2003), who study the effects of the 1998 Asian Financial Cri-
sis on consumption using an augmented IFLS sample.

The fact that income shocks force households to reduce consumption of
basic necessities makes it plausible that they would use very costly meth-
ods to smooth consumption. We now document some of these methods di-
rectly.5 One particularly costly method is reducing educational expendi-
tures on children. The first three specifications in table 4.5 report the effect
of unemployment shocks on educational investment. In these regressions,
we restrict the sample to households with children under 24 years of age
who reported educational expenses at the time of the previous interview.
Specifications (1) and (2) examine extensive-margin (participation) effects
by using a dummy for positive household educational expenditure as the
dependent variable. The results reported in column (1) imply that families
experiencing unemployment were 13 percentage points more likely to stop
spending on education entirely (presumably by withdrawing their children
from school). This is a large reduction relative to the sample mean of 77
percent participation in education in this group. Controlling for household
characteristics reduces the estimated magnitude of this response slightly,
but does not alter the conclusion that unemployment shocks significantly
reduce the likelihood a household will spend on education. Column (3) ex-
amines the intensive margin by changing the dependent variable to the log
change in education expenditures (with 2 percent trimming as previous).
Median educational expenditure falls by 12 percent in households experi-
encing unemployment. Average educational spending (not shown) falls by
less than 12 percent, largely because richer households do not appear to re-
duce expenditures as much as poorer households, for reasons similar to the
staples results. Figure 4.4 shows the distributional shift on the intensive
margin, confirming the regression results visually.

These results indicate that many households reduce spending on educa-
tion to mitigate the income loss during an unemployment shock. A con-
cern with the interpretation of these results is reverse causality. One might
worry that families with children who finish school are those in which the
parent stops working, generating the observed correlation. However,
Frankenberg, Thomas, and Beegle (1999) and Thomas et al. (2004) have
documented similar patterns in educational expenditure among house-
holds affected by the Asian Financial Crisis. These studies take advantage
of this large exogenous shock to address the identification concerns more
carefully, suggesting that shocks do indeed cause reductions in education.

A second behavioral response, which perhaps has a lower cost than re-
ducing human capital accumulation but is nonetheless more costly than
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5. The behavioral responses examined here are only two examples among many possibili-
ties. Examining the costs of other consumption smoothing methods used by households
would be very useful.
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depleting savings, is augmenting labor supply by other members of the
household. Columns (4) through (6) of table 4.5 examine labor supply re-
sponses. On the extensive margin, Column (4) shows that other household
members are 17 percentage points more likely to work for wages when the
head of household becomes unemployed. Controlling for other household
characteristics does not significantly affect this conclusion. Column (6) ex-
amines the income earned by other family members on the intensive mar-
gin with a specification analogous to (3) for educational expenditures. The
point estimate suggests that income earned by other household members
increases by 11 percent in households in which the head becomes unem-
ployed. Figure 4.5 corroborates this result visually. These results suggest
that unemployment shocks increase the labor supply of other family mem-
bers along a variety of margins. Part of these effects may again be due to re-
verse causality. But other studies (e.g., Beegle, Frankenberg, Thomas 2000,
Cameron and Worswick 2003, Frankenberg, Smith, and Thomas 2003) re-
port similar responses in terms of labor market participation, second jobs,
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Fig. 4.4 Effect of unemployment on education (intensive margin)
Source: IFLS 1993–2000.
Note: Vertical lines denote median for density of corresponding color. Sample consists of all
household heads in IFLS who reported being employed at the time of previous interview and
who report positive educational expenditures in both previous interview and current inter-
view. Stayed Employed group includes household heads who are not working at time of inter-
view t. Growth rate of is defined as nominal difference in log educational expenditure in in-
terview t and interview t – 1. Gap between interviews is three or four years in IFLS.
Observations with growth rates in top 2 percent or bottom 2 percent of unconditional edu-
cational expenditure growth distribution are discarded to trim outliers. Kernel densities are
estimated using an optimal bandwidth procedure. See table 4.5 for corresponding results on
extensive margin.



and additional hours of work among household members using better
identification of exogenous shocks.

The methods used to smooth consumption in Indonesia contrast
sharply with corresponding patterns in the United States. Dynarski and
Gruber (1997) examine how households smooth variable earnings in the
United States. They find that (a) transfer income (e.g., unemployment in-
surance) replaces 15 cents of every dollar of lost income, (b) changes in tax
burdens replace 26 to 35 cents per dollar lost, and (c) savings are used to
replace the remaining 25 to 40 cents. In addition, Cullen and Gruber (2000)
observe that there is no change in labor supply of secondary earners at the
mean when household heads lose their jobs in the United States. On the hu-
man capital margin, there is some anecdotal evidence that investment in
human capital (e.g., graduate school applications) rises during recessions
in the United States, as people substitute timing of education intertempo-
rally to periods when the opportunity cost of going to school is low. These
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Fig. 4.5 Effect of unemployment on others’ labor supply (intensive margin)
Source: IFLS 1993–2000.
Note: Vertical lines denote median for density of corresponding color. Sample consists of all
household heads in IFLS who reported being employed at the time of previous interview and
who report positive income from other family members in both previous interview and cur-
rent interview. Stayed Employed group includes household heads who remain employed in in-
terview t. Became Unemployed group includes household heads who are not working at time
of interview t. Growth rate of is defined as nominal difference in log of other family members’
income in interview t and interview t – 1. Gap between interviews is three or four years in
IFLS. Observations with growth rates in top 2 percent or bottom 2 percent of unconditional
other-income growth distribution are discarded to trim outliers. Kernel densities are esti-
mated using an optimal bandwidth procedure. See table 4.5 for corresponding results on ex-
tensive margin.



points suggest that households in lower-income countries use much more
costly smoothing mechanisms than those in developed economies.

4.5 Conclusion

Unemployment shocks induce remarkably similar reductions in food
consumption in the United States and Indonesia. However, households in
Indonesia use much more costly methods to smooth consumption than
households in the United States. Even though they may have little effect on
consumption volatility, social insurance programs could yield substantial
welfare gains in developing economies by reducing the need for these costly
behaviors. These gains would arise because households would not be
forced to pull children out of school or send additional members into the
workforce to maintain consumption in the short run.

The results of this paper indicate that programs such as unemployment
insurance could be beneficial in certain domains. Additional empirical
work is required to determine whether increases in social insurance bene-
fits actually do reduce inefficient behavior in developing economies. An-
other important caveat is that we have not examined the types of social in-
surance programs that would be feasible in developing countries. If these
programs were to offer only limited or unequal coverage (e.g., to public-
sector employees), then they could induce additional behavioral distor-
tions (such as a preference for public-sector work) that could exacerbate
economic inefficiency. Further research is required to determine whether
the constraints imposed by the political economy of developing countries
would permit welfare-enhancing social insurance programs. This research
agenda is especially relevant for South and East Asian economies as they
reach a phase of development in which implementation of a formal social
safety net is feasible.
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Comment Roger Gordon

Government policies differ systematically between poorer and richer coun-
tries. One striking difference is the much smaller weight given to social in-
surance programs among poorer countries, particularly those in East Asia.

Past work on this topic has provided one possible explanation for this
lack of social insurance. Evidence from household surveys among various
developing countries suggests that transitory shocks to household income
lead to remarkably little variation in household consumption. But if house-
hold consumption does not vary much, the presumption naturally has
been that there is little potential welfare gain from smoothing consumption
further through unemployment insurance or other safety net programs.
Given the many distortions to incentives that these programs create, if po-
tential benefits are low, then it should not be at all surprising that these pro-
grams are not used much among developing countries.

Raj Chetty and Adam Looney, in this paper, provide confirming evidence
from a household survey in Indonesia that household consumption does
not vary much in response to unemployment of the household head. They
compare the response of consumption to unemployment in the United
States and Indonesia, and remarkably find about the same drop in con-
sumption in the two countries, in each case a relatively modest 10 percent.

Nonetheless, they question the inference others have drawn from such
data that there is little room for insurance gains through the introduction
of unemployment insurance programs. In particular, they argue that the
fall in consumption may have been so small just because any fall is partic-
ularly costly to the household. Rather than suffering a loss in consumption,
the household instead may seek out other sources of funds, potentially at
great cost to the household. For example, Chetty and Looney document
that household expenditures on the education of their children drop sub-
stantially in response to an unemployment spell, potentially leading to a
large long-run fall in the earnings potential of these children. In addition,
there is a clear increase in the labor supply of other household members,
suggesting a major disruption to the household. Even given these re-
sponses, household consumption of rice and other staples still drops no-
ticeably, particularly among nonfarm households, suggesting the substan-
tial financial stress unemployed households are experiencing.

Given the high cost these households apparently accept to alleviate any
fall in consumption, the welfare cost of even the observed 10 percent fall in
consumption could well be large. This in turn suggests that the welfare ben-
efit from introduction of unemployment insurance could potentially be
large.
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I very much agree with these arguments, and with Chetty and Looney’s
judgment in interpreting the empirical evidence. Nonetheless, my role as a
discussant is to point out places where the evidence is less than compelling.
I will focus in turn on three issues. First, is it so clear that the costs borne
by the Indonesian household in coping with unemployment are so dra-
matic? Second, how confident can we be in the consistency of the point es-
timates suggesting a very modest fall in consumption in response to un-
employment? Third, even if this drop is costly, how confident can we be that
unemployment insurance would help alleviate this fall?

How Big Are the Costs of Coping?

Chetty and Looney very appropriately suggest based on the reported
empirical evidence on coping strategies followed by Indonesian house-
holds that their coping responses may be very costly. How costly in fact are
these coping mechanisms?

The most costly would appear to be the drop in expenditures on educa-
tion. One possible interpretation of this drop, however, is that the schools
are providing a short-term loan to the parents, with little or no change in
the education of the children. Within a closely knit community, such shar-
ing of short-term financial risks could well develop and be sustainable. Di-
rect evidence on the schooling patterns of the children, both during the un-
employment spell and thereafter, would strengthen this claim.

How costly is it for other household members to enter the labor force? A
married couple faces time demands within the household, and financial
pressure to earn money outside the household. Given the fixed costs of go-
ing to work, it may make sense for only one member of the couple to work.
On economic grounds, the choice of which member works should depend
on comparative advantage: relative wage rates in the labor force versus rel-
ative productivities within the household. If there were little difference in
comparative advantage between husband and wife, then they might easily
be able to shift roles in response to one having been laid off. While there
could well be clear differences in comparative advantage, or fixed costs of
finding a job, these have not been documented. The fact that consumption
falls so little suggests little cost.

To the extent that households have accumulated assets, any reduction in
standard of living would be spread across all future dates, and not entirely
absorbed through a drop in current consumption. According to the data
reported in the paper, Indonesian households have remarkably high assets
relative to income. As reported in table 4.2, mean household assets are
$7,525 while mean total family income is only $1,484 and mean labor in-
come of the head a mere $580. With assets equal to five times total family
income and thirteen times the labor income of the potentially unemployed
head, households have huge reserves to draw on to help cover short-run
expenses if the head becomes unemployed. Chetty and Looney point out
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that many of these assets may be illiquid. Even so, they should provide
good collateral for loans, particularly in response to an event that is likely
to reflect only a short-run drop in household income.

If households can make use of these assets to smooth consumption, then
the change in consumption should largely reflect the change in permanent
income. If so, the 10 percent fall in consumption would reflect a 10 percent
fall in permanent income.

For the foregone income while unemployed to lead to a 10 percent fall in
permanent income, the expected spell length would need to be several
years (e.g., 10 percent of the remaining time in the labor force), rather than
the more typical several months, so seems implausible. However, it would
be entirely plausible that the expected earnings in future employment will
have dropped by 10 percent due to becoming unemployed.

Assets are presumably so large to protect against just such shocks to fu-
ture income. That people feel compelled to build up such large reserves, im-
plying postponing consumption until much later in the lifecycle, is itself a re-
flection of the lack of insurance, and also the potentially higher risks faced
by Indonesian households compared with those in the United States. Again,
according to the data in table 4.2, the coefficient of variation (the standard
deviation divided by the mean) of total household income in Indonesia is
2.4, compared with only 0.95 in the United States, suggesting that Indone-
sian households face far more risk than do U.S. households. The coefficient
of variation in their food consumption is also higher than in the United
States: 1.15 versus 0.64. However, the degree of smoothing of income shocks
in Indonesia is a bit higher than in the United States. In particular, the ratio
of the coefficient of variation in food consumption compared with the co-
efficient of variation in total household income is 0.47 in Indonesia com-
pared with 0.67 in the United States, suggesting that Indonesian household
are able to smooth a larger fraction of their income fluctuations. This is true
even without being able to rely on unemployment insurance and even given
the much larger fraction of their income spent on food.

Size of Fall in Consumption Caused by Unemployment

The paper compares the changes in consumption over time for those
who become unemployed to the change in consumption for those who re-
main at work, with various controls, and finds that consumption of the un-
employed falls by 10 percent relative to the consumption of those who re-
main employed. How confident can we be that this estimate reflects the
causal effect of unemployment?

Keep in mind that this estimate measures the fall in consumption rela-

tive to what happened for those who did not become unemployed. Yet, this
time period (spanning the financial crisis in Asia) involved particularly
large shocks for all households, and not just for those who became unem-
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ployed. As a reflection of this, average household consumption as reported
in table 4.2 is 108 percent of total household income, something that is
clearly not sustainable. This suggests that households as a group are re-
ceiving unusually low income at the moment relative to the standard of liv-
ing they feel is sustainable.

Even employed households then seem to be experiencing a downturn in
income, and presumably compensate through some drop in consumption.
The estimates reflect the additional drop in consumption for those who be-
come unemployed.

Chetty and Looney do provide one robustness check for the role of the
Asian financial crisis, by splitting the samples into data for 1997 and 2000.
They find similar results for the two years, and infer that their results are
not strongly affected by the financial crisis. The timing of their data, un-
fortunately, is not ideal for such a test, since the financial crisis affected In-
donesia only for the last few months of 1997, and some residual effect of
the crisis would still have been present in 2000.

That current income falls more for the unemployed than for the em-
ployed seems clear, though no attempt has been made to estimate the dif-
ferential fall in income. Regardless, the size of the drop in permanent in-
come for those who remain employed compared with those who become
unemployed is not so clear. The unemployed, for example, could represent
those who quit because they were more optimistic of finding better em-
ployment elsewhere.

Probably the longest spells of unemployment arise when households
move to a new location in search of a better job. The greater the potential
improvement in earnings, the longer the spell of unemployment they would
be willing to endure in exchange. In equilibrium, expected permanent in-
come may not change due to this move. It may even go up if only those
households able to accumulate sufficient reserves to carry them through this
spell of unemployment move to these better locations, limiting the supply
of migrants.

Effects of Unemployment Insurance on the Drop in Consumption

Chetty and Looney argue that a small fall in consumption in response to
unemployment does not necessarily imply that the potential welfare bene-
fit from provision of unemployment insurance is also small. Individuals
could well be sufficiently risk averse that alleviating even this small fall in
consumption could have substantial welfare benefits. That the fall in con-
sumption is so small could in fact be indirect evidence that individuals are
very risk averse.

How much of an effect, though, would provision of unemployment in-
surance in Indonesia have in lessening the fall in consumption following
unemployment, and thereby raising welfare? That the fall in consumption
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is virtually identical to that estimated in the United States raises questions
about the size of any potential benefits from UI. The United States has a
sizeable UI program while Indonesia provides little or no government as-
sistance to the unemployed. Seeing an equal fall in consumption in the two
countries suggests in itself that the provision of unemployment insurance
provides no net smoothing of consumption. Given its distortions to layoff
decisions and to spell lengths, this comparison raises serious questions
about the value of the program.

Cross-country comparisons, of course, require great caution. Unem-

ployment could reflect very different circumstances in Indonesia than in the
United States. The unemployed, for example, may have much better access
to informal jobs in Indonesia than in the United States, offsetting much of
the fall in earnings in Indonesia. If the percent fall in current income is
much greater in the United States than in Indonesia, and households in
both countries are credit constrained, yet the fall in consumption is the
same in both countries, then there is indirect evidence that unemployment
insurance does help. Unemployment insurance can be very effective at re-
laxing credit constraints, and so can be effective at smoothing consump-
tion to the degree that households are credit constrained.

The potential role of unemployment insurance in smoothing consump-
tion would be very different, though, if the unemployed are not credit con-
strained. For the credit constrained, unemployment benefits should raise
consumption dollar for dollar. In contrast, if individuals are able to smooth
consumption over time by drawing on their assets, or through borrowing
against future earnings, then consumption fluctuates only due to fluctua-
tions in expectations about permanent income.

Unemployment insurance makes no attempt to insure uncertainty about
the earnings in one’s future job. At best, unemployment insurance covers
some fraction of the foregone income while unemployed. Yet the lost earn-
ings while unemployed may be small relative to the loss in the present value
of lifetime earnings resulting from an unemployment spell. For example, if
an unemployment spell on average lasts for f percent of a year, and subse-
quent jobs pay on average a percent less than one’s current job, then the net
percent loss in lifetime income due to unemployment equals approximately
f (r – g) � a(1 – f [r – g]), where r is the real interest rate and g is the growth
rate in earnings. If f � .5 (more typical in the United States would be
around .2), a � .1 implying a 10 percent fall in earnings, and r – g � .04,
then the loss in future earnings is five times as large in present value as the
lost wages while unemployed. Yet UI at best offsets only a fraction of these
lost wages, and so a very small fraction of the drop in lifetime income. Un-
employment insurance will therefore be largely ineffective at smoothing
consumption to the extent that fluctuations in consumption reflect fluctu-
ations in lifetime income.

To what extent are observed fluctuations in consumption in Indonesia
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due to credit constraints rather than fluctuations in lifetime income? To the
extent that individuals have sufficient assets (or sufficient borrowing ca-
pacity) to finance their consumption until they are reemployed, then the
current fall in consumption should reflect the size of the fall in lifetime
earnings, and not the fall in current income while unemployed. The size-
able assets available to Indonesian households certainly suggest that they
are in a position to smooth consumption.

To what degree are Indonesian households credit constrained, in spite of
their substantial assets? More concretely, to what degree is the fall in their
consumption larger than would be expected based on the change in their
lifetime income caused by becoming unemployed, suggesting the presence
of credit constraints?

To judge this, it would be helpful to see evidence on the effects of unem-
ployment on lifetime incomes in Indonesia. With the survey data, what is
feasible is to measure the effects of unemployment on expected earnings
three years later. To what degree are expected earnings lower in year t � 2
for those unemployed in year t, relative to earnings in year t – 2, compared
with the outcomes for those who do not become unemployed? How does
the 10 percent drop in their relative consumptions compare with the rela-
tive percent drop in their future earnings? To begin with, any excess drop
in consumption provides an estimate of the degree to which credit con-
straints are binding. Of course, the answer here may depend strongly on the
stage in the lifecycle, with the young presumably more credit constrained
than the middle-aged.

One other complication, though, is that the variance of future income
could be greater for the unemployed than for those who are employed in
year t. Facing greater uncertainty, the unemployed may reduce their cur-
rent consumption as a form of precautionary savings, even without any liq-
uidity constraints. Unemployment insurance plays little role in alleviating
this future uncertainty, and so would have little effect on current con-
sumption if precautionary savings rather than liquidity constraints explain
the current fall in consumption.

In sum, the observed fall in consumption in Indonesia following unem-
ployment can reflect a fall in permanent income, increased precautionary
savings, and/or the presence of liquidity constraints. Unemployment in-
surance would be effective at smoothing consumption largely to the degree
to which liquidity constraints explain the observed fall.

Summary

In sum, Chetty and Looney argue that there could be large potential wel-
fare gains from the introduction of unemployment insurance in Indonesia,
to help alleviate costly coping mechanisms in response to unemployment,
particularly the drop in spending on education. Whether unemployment
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insurance would plausibly be effective at alleviating such costs, though, is
a separate question that merits further investigation.

Comment Mario B. Lamberte

The paper empirically shows that idiosyncratic unemployment shocks lead
to consumption fluctuation of similar magnitude in the United States and
Indonesia. One may conclude from these results that developing econ-
omies like Indonesia have adequate social insurance because they can
smooth consumption paths in the face of shocks despite the absence of for-
mal social insurance similar to those that can be found in developed econ-
omies. If so, the implication is that formal social insurance for developing
economies offers small marginal welfare gains. However, this may not nec-
essarily be the case. By developing a normative framework, Chetty was
able to demonstrate that a small drop in consumption after a shock can be
attributed to either of the two: (a) agents are able to easily and inexpen-
sively smooth consumption by borrowing or through informal insurance
mechanisms, or (b) agents are risk averse to fluctuations and are inclined
to undertake costly consumption-smoothing actions. In the first case, for-
mal social insurance will yield small marginal welfare gains, while in the
second case the same will generate large marginal welfare gains. He then
went on to provide three sets of evidence for the presence of high risk aver-
sion in Indonesia. This being the case, formal social insurance can there-
fore yield large marginal welfare gains.

One of the interesting proofs offered by Chetty that point out the possi-
bility of having high risk aversion in Indonesia is that households under-
took costly consumption-smoothing methods by reducing educational ex-
penditures on children to deal with temporary idiosyncratic shock. As is
well known, the Philippines was also adversely affected by the recent Asian
financial crisis, and there were pieces of evidence that households at-
tempted to fend off a decline in consumption by making some adjustments.
Reyes et al. (2001, 168), for instance, made the following conclusion from
their analysis:

Even if figures from different data sources did not match, still it was clear
that the crisis had the following effects: (1) enrollment in both elemen-
tary and secondary school levels had increased but at a lower rate than
the usual rate; (2) households had allowed their older children already in
school to continue, but postponed the enrollment of new entrants both
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at the elementary and secondary levels; (3) dropout rate of those already
in school was not affected in the elementary and private secondary
school but increased in public secondary schools;1 and (4) children had
smaller food and transportation allowances.2

Given the previous, the Philippines could be in the same league as In-
donesia as far as this paper is concerned.

The inverse relationship between the drop in consumption and risk aver-
sion is key to the paper’s argument that formal social insurance can have
large marginal welfare gains. Since the drop in consumption in the face of
idiosyncratic shock has been observed to be small in Indonesia, empiri-
cally proving the existence of high risk aversion becomes crucial. While I
agree with the author that a la Binswanger method of inferring risk aver-
sion can lead to misleading results, however, I still feel uncomfortable with
the author’s method of inferring risk aversion. Take for example the first
indicator of risk aversion that is based on average household income cited
by the author. One can imagine a situation wherein two groups of house-
holds have the same average household income, yet one may show greater
risk aversion than the other. That is, when faced with two investments with
the same expected return but two different risks, one prefers the one with
the lower risk. Another is labor supply response. When some members of
the family are involuntarily unemployed, looking for a menial job while the
household head is temporarily unemployed may not be a costly labor re-
sponse. Unfortunately, I could not offer an alternative method for empiri-
cally verifying degrees of risk aversion of households.

Assuming that high risk aversion is present in developing economies, an
important issue that must be addressed, which the paper has intentionally
not covered, is how to finance such a formal social insurance system. Most
developing economies are usually confronted with a tax structure and tax
administration system that is inefficient, resulting in low tax effort. This
cannot be easily fixed in a reasonably short period of time, and institutions
to run a social insurance scheme are either absent or inefficient, thereby ex-
posing such scheme to a greater moral hazard problem. That is why the role
of an informal insurance system and informal credit market as consump-
tion-smoothing mechanisms cannot be underemphasized in developing
economies. Unfortunately, the author has not examined in detail the im-
portance of these mechanisms relative to risk aversion in Indonesia. In the
Philippines, for instance, 63 percent of households surveyed availed from
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credit during the crisis period mainly from informal money lenders (Reyes
et al. 2001). Of the amount borrowed, 27 percent went to support school
expenses of children; 21 percent to pay for medical expenses of sick house-
hold members; 19 percent for house repair; and another 16 percent to sup-
port household activities. Borrowing from the informal credit market
could be a less costly response than reducing human capital accumulation.
While I agree that NGOs are not a reliable source of social insurance, rel-
atives and neighbors are known to fill that gap to a certain extent.
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III
International Long-Run
Sustainability Issues





5.1 Introduction

This paper develops a dynamic, life-cycle, general equilibrium model to
study the interdependent demographic, fiscal, and economic transition
paths of China, Japan, the United States, and the European Union. Each
of these countries/regions is entering a period of rapid and significant ag-
ing that will require major fiscal adjustments. Understanding how national
aging and the fiscal reaction to national aging will affect the macro-
economies of these regions is important. If the macroeconomic response is
favorable, governments can do less and take more time to deal with what’s
coming. If the opposite is true, governments must do more and do it more
quickly.

Our past research (Fehr, Jokisch, and Kotlikoff 2004a, 2004b, 2005) sug-
gested an unfavorable macroeconomic response to national aging arising
from a growing shortage of physical capital relative to human capital. This
long-term capital shortage sufficed to reduce the model’s real wage per unit
of human capital by 20 percent over the course of the century. The model’s
predicted major decline in capital per unit of human capital connects to the
model’s predicted major rise in payroll and income tax rates. These tax
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hikes, in turn, reflect the need to pay pension and health care benefits to in-
creasingly older populations. As originally stressed by Feldstein (1974),
raising taxes on workers to make transfers to the elderly reduces the amount
of capital workers individually and collectively can and will accumulate.

But our earlier studies, with their dismal forecasts that the interaction of
aging and huge fiscal commitments to the elderly will undermine the macro-
economies of the developed world, omitted two issues. Both of these issues
are taken up here, and both militate against a severe capital shortage.

The first is government investment. In our prior studies we treated all
government purchases as current consumption. There is some logic for do-
ing so, since many so-called government investment goods (e.g., tanks,
office buildings to house bureaucrats, space vehicles) may make little or no
contribution to the nation’s output and productivity and, indeed, may do
the opposite. On the other hand, the lion’s share of government investment,
be it in constructing roads, erecting schools, building research labs, does
seem to be productive.

Treating what governments call investment as investment in the model
doesn’t entirely eliminate the predicted long-term capital shortage, but it
does significantly mitigate it. Compared with its 2004 value, the model’s
real wage per unit of human capital in 2100 is reduced by only 4 percent
rather than by 20 percent.

The second omission is China. As everyone knows, China is already a
major producer of world output. Its GDP now equals roughly one ninth of
U.S. output. China is also absorbing Western and Japanese technology at
a rapid clip. This acquisition of technology, in combination with improved
education, holds the prospect for ongoing real income growth in China.
But, given China’s exceptionally high saving rate, more income growth in
China means more Chinese saving that can be invested in the developed
world as well as in China.

The potential for China and other developing countries to bail out the
developed world, at least in terms of its capital needs, has recently been ad-
vanced by Jeremy Siegel (2005). But China has a long way to go if it is to
play such a role. China’s per capita income and wealth levels are currently
only a small fraction—probably less than 15 percent—of the developed
world’s levels. Of course, China has lots of capitas—its population is 2.6
times the combined populations of the United States, Japan, and the Eu-
ropean Union. Still, China’s current total holdings of wealth appear to be
less than one quarter and could easily be less than one tenth of total wealth
holdings across the four regions.

Moreover, Chinese saving behavior may change. It’s certainly far from
what one would expect to see. One would think that having low current in-
come, but the prospect of much higher future income, would lead the Chi-
nese to spend most of what they now produce. But, if official statistics are
to be believed, nothing could be further from the truth. According to OECD
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(2002) data, the Chinese private sector appears to be saving 40.0 percent of
private available output, defined as net national income minus govern-
ment purchases of goods and services. This extraordinarily high Chinese
private-sector saving rate explains why the Chinese are currently exporting
more capital to the rest of the world than they are importing. Based on Eu-
ropean Commission (2005) data, the comparable private-sector saving rates
in the United States, Japan, and the European Union are only 4.0 percent,
11.5 percent, and 11.1 percent, respectively.

China is also remarkable when it comes to aging. Like the developed
world, China is getting older. But it’s projected over the next half century
to age much more rapidly than the United States, Japan, or the European
Union. This doesn’t mean that China will end up older than these regions.
It just means it will make the transformation from a relatively young to a
very old society much more rapidly than its trading partners in the devel-
oped world.

As table 5.1 details, only 6.8 percent of today’s Chinese are 65 and older
compared with 17.2 percent in Japan, 16.4 percent in the European Union,
and 12.3 percent in the United States. In 2050, 23.6 percent of the Chinese
population will be 65 plus. This is larger than the 20.6 percent elderly share
projected for the United States, but smaller than the 28.6 and 35.9 percent
shares projected in the European Union and Japan, respectively. So the ra-
pidity of China’s aging doesn’t reflect where it will end up, but where it is
starting.

The fact that China, like Japan and the West, is aging and faces signifi-
cant fiscal obligations associated with that process suggests that China’s
inclusion in our model would make little difference to the model’s un-
pleasant prediction of a looming capital shortage. But because of China’s
much higher rates of growth and saving, and because its population is so
large, adding China can, as documented in the following, transform a cap-
ital shortage into a capital glut. Whether or not this occurs depends on how
China’s fiscal policy and saving behavior evolve. If, over the course of the
next 50 years, China adopts fiscal arrangements and saving propensities
that are similar to those of developing nations, China will make only a
modest contribution to the world’s supply of capital, leaving real wages per
unit of human capital at the end of this century only about 4 percent higher
than they are today. If, on the other hand, China limits growth in public 
expenditures and the Chinese people continue to eschew consumption,
China will save enough for its own capital needs as well as those of the de-
veloped world, leaving real wages per unit of human capital at the end of
this century roughly 60 percent above the current level.

The usefulness of these findings depends, of course, on the realism of our
model. Our life-cycle model’s features are a mouthful. The model includes
age-, region-, and year-specific fertility and mortality rates; lifespan un-
certainty; age-, region-, and year-specific pension; disability, health care,
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Table 5.1 Comparing actual and simulated population projections

Year 2000 2010 2020 2030 2040 2050 2100

Population projection—United States

Fertility rate
Model 2.11 2.05 2.00 1.95 1.90 1.85 1.77
Officiala 2.11 2.08 2.03 1.95 1.89 1.85

Life expectancy at birth
Model 81.7 82.1 82.5 83.0 83.4 83.8 83.8
Officiala 77.1 78.3 79.1 79.9 81.0 81.6

Total populationb

Model 276.2 307.3 340.0 366.4 385.8 400.3 442.0
Officiala 285.0 314.9 344.3 370.4 391.4 408.7

Age structurec

<15
Model 21.6 20.1 19.7 18.5 18.2 17.8 15.9
Officiala 21.8 20.5 20.0 19.3 18.5 17.9

15–64
Model 66.2 67.2 64.0 61.4 61.7 62.1 60.7
Officiala 65.9 66.6 64.1 61.5 61.7 62.1

65–90
Model 12.2 12.7 16.3 20.1 20.2 20.1 23.3
Officiala 12.3 12.8 15.9 19.2 19.8 20.0

Population projection—European Union

Fertility rate
Model 1.46 1.53 1.60 1.67 1.74 1.82 1.82
Officiald 1.58 1.61 1.68 1.77 1.84 1.85

Life expectancy at birth
Model 82.2 82.7 83.2 83.6 84.1 84.6 84.6
Officiald 78.6 80.0 81.1 82.0 83.0 83.6

Total populationb

Model 376.4 385.8 390.9 391.1 384.1 372.1 340.6
Officiala 377.3 383.2 384.4 382.8 377.8 369.8

Age structurec

<15
Model 16.9 15.3 14.5 14.3 14.3 14.8 16.5
Officiala 16.7 15.3 14.4 14.4 14.7 15.0

15–64
Model 66.9 66.9 64.7 60.8 57.7 57.2 59.7
Officiala 66.9 66.5 64.7 60.8 57.5 56.7

65–90
Model 16.2 17.8 20.8 24.9 28.0 28.0 23.9
Officiala 16.3 18.2 21.0 24.7 27.8 28.3

Population projection—Japan

Fertility rate
Model 1.28 1.37 1.47 1.56 1.66 1.75 1.91
Officiala 1.32 1.37 1.49 1.68 1.81 1.85

Life expectancy at birth
Model 83.8 84.6 85.4 86.2 87.0 87.8 87.8
Officiala 81.6 83.5 85.1 86.6 87.7 88.1



and other government-transfer policies; region- and year-specific govern-
ment purchases of goods and services; region-specific levels of debt; high,
middle, and low earners within each cohort in each region; region-specific
personal wage income, capital income, corporate income, and payroll
taxes; international capital mobility; technological change; quadratic costs
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Total populationb

Model 126.7 128.9 127.1 121.8 114.2 108.8 84.8
Officiala 127.0 128.0 125.6 121.0 115.7 109.7

Age structurec

<15
Model 14.6 13.4 12.5 11.9 12.5 12.9 16.0
Officiala 14.6 13.6 12.4 11.8 12.6 13.0

15–64
Model 68.2 64.1 59.2 58.1 55.0 52.1 56.3
Officiala 68.2 64.0 59.5 57.8 53.0 50.4

65–90
Model 17.2 22.5 28.2 30.0 32.5 35.0 27.7
Officiala 17.2 22.4 28.1 30.4 34.4 36.5

Population projection—China

Fertility rate
Model 1.62 1.67 1.71 1.76 1.80 1.85 2.01
Officiale 1.32 1.37 1.49 1.68 1.81 1.85

Life expectancy at birth
Model 75.8 76.7 77.5 78.4 79.3 80.2 80.2
Officiale 71.5 72.6 73.8 75.3 77.1 78.7

Total populationb

Model 1273.1 1360.7 1455.0 1490.7 1481.3 1430.8 1181.8
Officiale 1274.0 1354.5 1423.9 1446.5 1433.4 1392.3

Age structurec

<15
Model 24.6 19.5 18.3 16.5 15.6 16.3 18.5
Officiale 24.8 19.5 18.4 16.9 15.6 15.7

15–64
Model 68.6 73.3 70.6 67.8 63.1 61.6 61.7
Officiale 68.4 72.2 69.7 66.8 62.1 60.7

65–90
Model 6.8 7.2 11.1 15.7 21.3 22.0 19.8
Officiale 6.8 8.3 11.9 16.3 22.3 23.6

aUNPD (2003), medium variant projections.
bIn millions.
cIn percent of total population.
dUNPD (2003), medium variant projections, Western Europe.
eUNPD (2005), medium variant projections.

Table 5.1 (continued)
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of adjusting each region’s capital stock; age-specific inheritances; age-
specific and unintended bequests; intertemporally separable CES utility
functions in consumption and leisure; region-specific Cobb-Douglas pro-
duction functions; the presence of children’s utility in parents’ utility func-
tions when the children are young; exogenously specified age-, earnings
class-, region-, and year-specific immigration; and region- and cohort-
specific time preference rates.

As with our other three regions, to accommodate Chinese saving behav-
ior, we’ve set the Chinese time preference rate to match the current ob-
served saving rate for China. And we’ve calibrated the multifactor produc-
tivity coefficient in the Chinese production function to match the current
observed Chinese relative wage. The big questions with respect to China’s
calibration, however, are not how to treat current saving preferences and
technology, but rather how to model future saving preferences and tech-
nology.

Consider first the issue of technology. It seems reasonable to believe that
the level of Chinese technology will converge to that of the West. The un-
known is the rate of convergence. In this study we assume that the Chinese
multifactor productivity coefficient rises gradually, reaching the United
States, Japanese, and European Union rates by mid century. But we also
consider slower and faster rates of technological convergence.

Now consider modeling future Chinese saving behavior. Here we exam-
ine two alternative assumptions. The first is that the Chinese time prefer-
ence rate remains fixed through time at the very low rate needed to calibrate
the current Chinese saving rate. The second is that successive cohorts of
Chinese gradually adopt Western saving behavior such that the Chinese
born in 2050 and thereafter have the same time preference rate as Ameri-
cans in 2004.

5.2 Our Model and Its Predecessors

The development of dynamic life-cycle simulation models was stimu-
lated by Feldstein’s (1974) article contending that government pension sys-
tems lower national saving. Early dynamic analyses of government pen-
sion programs and other policies include Kotlikoff (1979), Summers (1981),
Auerbach and Kotlikoff (1983, 1987), and Seidman (1986). More recent pa-
pers have considered the importance of land, earnings uncertainty, political
economy considerations, liquidity constraints, different options for fund-
ing Social Security, and human capital decisions. These studies include
Hubbard and Judd (1987); Imrohoroglu, Imrohoroglu, and Joines (1995,
1999); Kotlikoff (1996); Huang, Imrohoroglu, and Sargent (1997); Huggett
and Ventura (1999); Cooley and Soares (1999a, 1999b); De Nardi, Imro-
horoglu, and Sargent (1999); Kotlikoff, Smetters, and Walliser (1998a,
1998b, 1999, and 2002); Raffelhüschen (1989, 1993); Heckman, Lochner,
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and Taber (1998); Bohn (2001); Smetters and Walliser (2004); Nishiyama
and Smetters (2004); and Fehr and Habermann (2005).

This model, like our previous ones, builds on Auerbach-Kotlikoff’s
(1987) overlapping generation (OLG) model. Auerbach and Kotlikoff also
simulated demographic transitions, but their model assumed that all
agents gave birth at a fixed age, died and bequeathed at a fixed age, and re-
ceived inheritances at a fixed age. Kotlikoff, Smetters, and Walliser (2001)
advanced the Auerbach-Kotlikoff model by incorporating age-specific fer-
tility and inheritance, lifespan extension, intragenerational earnings het-
erogeneity, and additional fiscal institutions. Fehr, Jokisch, and Kotlikoff
(2004a,b, 2005) included lifespan uncertainty as well as bequests arising
from incomplete annuitization. They also introduced multiple regions with
international capital mobility and immigration.

As in Kotlikoff, Smetters, and Walliser (2001), our model features
monozygotic reproduction with agents in their child-bearing years giving
birth each year to fractions of children. This means of finessing marriage
and family formation permits us to incorporate changes through time in
age-specific fertility rates and to closely line up our model’s age-specific
population shares to those forecast for the four regions.

We assume that agents care about their children’s utility when they are
young and, as a consequence, make consumption expenditures on behalf
of their children (pay for their consumption), but only when the children
are young. We also assume that agents die with realistic mortality proba-
bilities starting at age 68. Agents fully appreciate the uncertainty of their
longevities and maximize, at any point in time, their expected remaining
lifetime utilities. The inclusion of lifespan uncertainty permits a realistic
modeling of bequests and inheritances.

We generate bequests by assuming that agents fail to annuitize their as-
sets in old age. Hence, when they die, they leave undesired bequests to their
children. Since agents die at different ages and have children of different
ages, their heirs also inherit at different ages. Agents who were born when
their parents were young receive inheritances later in their life than do their
younger siblings. Finally, uninsurable lifespan uncertainty leads agents to
gradually reduce their consumption in old age.

Our model also includes capital adjustment costs. As is well known,
these costs can drive temporary wedges between the marginal products of
capital in different regions and lead the market values of capital assets to
temporarily differ from their replacement costs. Thus inclusion of adjust-
ment costs in the model generates what amounts to regional stock markets
and permits us to explore how population aging affects world stock prices
through time.

A final, but very important, feature of our framework is its intracohort
disaggregation. As in Kotlikoff, Smetters, and Walliser (2001), we consider
three income classes within each generation, each with its own earnings
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ability. Immigrants are also split into these income classes permitting us to
simulate the arrival of immigrants with different stocks of human and
physical capital.

The following sections present the general structure of our model. A
more detailed description of the three-country model is provided in Fehr et
al. (2003).

5.2.1 Demographics

Each region is populated by households who live at most to age 90. Con-
sequently, there are 91 generations with surviving members at any point in
time. The individual life cycle of a representative agent is described in fig-
ure 5.1. Between ages 0 and 20 our agents are children who earn no money
and are supported by their parents. At age 21 our agents leave their parents
and go to work. Between ages 23 and 45 our agents give birth to fractions
of children at the beginning of each year (i.e., the first [fraction of ] children
are born when the agents are 23 and the last are born when they are age 45).
An agent’s first-born children (fractions of children) leave home when the
parents are age 43, while the last-born leave when the agents are age 66.
Our agents die between ages 68 and 90. The probability of death is 1 at age
91. Children always outlive their parents, meaning that parents always out-
live grandparents. To see this note that if a parent reaches age 90, his or her
oldest children will be 67. These are children who were born when the par-
ent was age 23.

In each year new immigrants in each skill and age group arrive with the
same number and age distribution of children and the same level of assets
as natives of the identical skill and age. Since the demographic structure
has the same general form in all four regions, it suffices to discuss a repre-
sentative region and omit region indices.

To specify the current and future demographic structure of each region
we start with year-2000 age-specific population (N�[a, 2000]) and age-
specific net-immigration (N�M� [a, 2000]) counts.1

In constructing existing as well as future age-population counts, we have
to link each initial cohort between the ages of 1 and 68 to those of their par-
ents who are still alive. The reason is that children receive bequests from
their parents, and the levels and timing of these inheritances depend on the
ages of their parents. This linkage is achieved by applying past fertility rates
to each cohort under age 69 in year 2000. If, for example, 15 percent of the
parents of newborns in 1980 were 25 years old, then 15 percent of the 20-
year-olds in year 2000 are assigned to parents age 45.

In addition, each cohort is split into three income classes, k. Specifically,
we assume that 35 percent of each cohort belong to the lowest income class,
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10 percent to the top income class, and the remaining 55 percent to the
middle income class. We denote the population vector for year t as N(a, t,
s, k) where a � 1, . . . , s � 23, . . . , 45, k � 1, 2, 3. The term s references the
age of the parent at the time of birth of agents age a in 2000.

To determine the evolution of the population in each region over time,
we applied region-, age-, and year-specific mortality and fertility rates to
the cohorts alive in year 2000 as well as to their children as they reach their
ages of fertility and mortality. In the baseline path the exogenous current
and future mortality and fertility rates follow the medium variant of the
United Nations population projection (UNPD, 2003 for the United States,
the European Union, and Japan; UNPD, 2005 for China).

According to this projection, mortality rates will decline in all three re-
gions over time. Consider the Japanese, whose 2000 life expectancy equaled
81.6. According to official projections, Japan’s life expectancy in 2050 will
reach 88.1. The Japanese, who now have a 4.5 year higher life expectancy
than Americans and a 3.0 higher life expectancy than European Union cit-
izens, will continue to maintain their longevity lead through time. Indeed,
projected 2050 U.S. life expectancy doesn’t even exceed current Japanese
life expectancy! In China, life expectancy is now a full 10 years lower than
life expectancy in Japan. And this 10 year gap is projected to continue for
the next half decade.

Table 5.1 shows our agent’s life expectancies at birth in the baseline path,
which is kept constant after year 2050. The respective numbers are higher
than the actual values, since our model’s agents don’t die prior to age 68.
However, the model’s life expectancies conditional on reaching age 60 are
close to those reported by the UNPD (2005).

Total fertility rates currently equal 2.1, 1.3, 1.6, and 1.5 in the United
States, Japan, China, and the European Union, respectively. Nevertheless,
the United Nations expects fertility rates in all three regions to converge to
1.85 children by 2050. This path of fertility rates is also shown in table 5.1.
In the baseline path, we assume annual net immigration of 1 million per
year in the United States, 450,000 in the European Union, and 54,000 in
Japan. Net immigration into China is negative. The number of net emi-
grants is fixed at its current value of 390,000 people per year. Given the
population age structure in year 2000 as well as projected future fertility,
mortality, and net immigration rates, we compute the population vector
N(a, t, s, k) for the years t between 2001 and 2050. After year 2050, fertil-
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ity rates are endogenously adjusted in order to achieve zero population
growth and a stable population age structure. Since net immigration is pos-
itive in the United States, the European Union, and Japan, the population-
stabilizing post-2050 fertility rates are below 2.0. Equivalently, the fertility
rates in China are set above 2.0 after 2050 due to net emigration.

Table 5.1 also shows projected changes over time in total populations
and population age structures. Due to high fertility and net immigration
rates, the U.S. population is projected to increase from 275 million in 2000
to 442 million in 2100. In Europe, the population falls over the century
from 375 to 340 million, and in Japan, the population falls from 126 mil-
lion to 85 million. The Chinese population decreases by even more—from
1.3 billion to 1.2 billion.

As one would expect, the population share of those 65 and older in-
creases in all four regions. There are, however, big differences in the aging
process across the four regions. First, in the United States and China the
absolute decrease of the shares of the young population through 2050 are
almost the same as for the working-age population. In contrast, the Euro-
pean Union and Japan experience much larger absolute declines in the
share of the population that is of working age. Second, the share of elderly
increases to a much larger extent in Japan and China compared to the
United States and the European Union.

Table 5.1 indicates that our model’s demographic machinery does a re-
markably good job matching official projections for the four regions both
with respect to the absolute number and age compositions of their respec-
tive populations. We now describe this machinery in more detail.

The total number of children of an agent age a in income class k in year
t is recorded by the following function

(1) KID(a, t, k) � ∑
m

j�u

23 � a � 65, k � 1, 2, 3,

where u � max(0; a – 45) and m � min(20, a – 23). Recall that agents
younger than 23 have no children and those over 65 have only adult chil-
dren (i.e., KID(a, t, k) � 0 for 0 � a � 22 and 66 � a � 90). Agents between
these ages have children. Take, for example, a 30-year-old agent. Such an
agent has children who were born in the years (a – j) since she or he was 23.
In year t, these children are between age 0 � j � 7. The KID-function (1)
sums the total number of kids of the respective parent-income class gener-
ation and divides it by the total number of parents of age a in year t who
belong to income class k. This function takes into account that the family’s
age structure will change over time due to changing fertility. This approach
permits the distribution of births by the ages of parents to change over
time—an important improvement relative to the birthing process stipu-
lated in Kotlikoff, Smetters, and Walliser (2001).

N( j, t, a � j, k)
��
∑ 45

s�23 N(a, t, s, k)
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5.2.2 The Household Sector

As previously mentioned, we do not distinguish between natives and 
immigrants once the immigrants have joined the native earnings- and age-
specific cohorts. The model’s preference structure is represented by a time-
separable, nested, CES utility function. Remaining lifetime utility U( j, t, s,
k) of a generation of age j at time t whose parents were age s at time of birth
and who belongs to income class k takes the form

(2) U( j, t, s, k) � V( j, t, s, k) � H( j, t, s, k),

where V( j, t, s, k) records the agent’s utility from her or his own goods and
leisure consumption and H( j, t, s, k) denotes the agent’s utility from the
consumption of her or his children. The two subutility functions are de-
fined as follows:

(3) V( j, t, s, k) � ∑
90

a�j
� �a�j

� P(a, i)[c(a, i, s, k)1�(1/�) � 	�(a, i, s, k)1�(1/�)][1�(1/
)]/[1�(1/�)]

(4) H( j, t, s, k) � ∑
90

a�j
� �a�j

P(a, i)KID(a, i, k)cK(a, i, s, k)1�(1/
),

where c(a, i, s, k) and �(a, i, s, k) denote consumption and leisure, respec-
tively, and i is defined as i � t � a – j. The children’s consumption of income
class k parents who are age a in period i and whose parents were age s at the
time of their birth is defined as cK (a, i, s, k). Note that the number of chil-
dren is independent of the grandparent’s age at the time of the birth of the
parents.

Since lifespan is uncertain, the utility of consumption in future periods
is weighted by the survival probability of reaching age a in year i

(5) P(a, i) � �
a

u�j

[1 � d(u, u � a � i)],

which is determined by multiplying the conditional survival probabilities
from year t (when the agent’s age is j) up to year i. Note that d( j, t) is the
mortality probability of an agent age j in year t. The parameters �, �, 	 and

 represent the pure rate of time preference, the intratemporal elasticity of
substitution between consumption and leisure at each age a, the leisure
preference parameter, and the intertemporal elasticity of substitution be-
tween consumption and leisure in different years, respectively.

In maximizing utility, agents choose their demand for leisure subject to
the constraint that leisure in each period not exceed 1, which is the time

1
�
1 � �

1
�

1 � �



1
�

1
�
1 � �

1
�

1 � �



1
�
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endowment. The determination of the shadow values of these leisure con-
straints, when these constraints are binding, is included as part of the max-
imization. To ensure that agents retire by a designated maximum retire-
ment age, we set the net wage at that age and thereafter to zero.

Given the asset endowment a( j, t, s, k) of the agent in year t, maximiza-
tion of equation (2) is subject to a lifetime budget constraint defined by the
sequence:

(6) a( j � 1, t � 1, s, k) � [a( j, t, s, k) � I( j, t, s, k)][1 � r(t)] 

� w(t)E(a, k)[h(a, t) � �(a, t, s, k)] 

� T( j, t, s, k) � c( j, t, s, k) 

� KID( j, t, k)cK ( j, t, s, k),

where r(t) is the pretax return on savings and I( j, t, s, k) denotes the inher-
itance the agent receives in year t. When the parents die between age 68 and
90, their remaining assets are split between their children. Consequently,
inheritances of agents who are age j in year t and whose parents were age s
at their birth are defined by:

(7) I( j, t, s, k) � .

The numerator defines the aggregate assets of income class k parents
who die in year t at age j � s. The denominator defines these parents’ total
number of children who are between ages j � s – 45 and j � s – 23 in year
t. The receipt of inheritances requires us to distinguish members of each
cohort according to the ages of their parents at birth. The parents’ ages at
death determine when the children receive their inheritances. While the
oldest children (born when their parents are age 23) receive their inheri-
tances between ages 45 and 67, the youngest children (born when their par-
ents are age 45) receive their inheritances earlier in life, between ages 23
and 45.

As in Altig et al. (2001) and Kotlikoff, Smetters, and Walliser (2001), we
assume that technical progress causes the time endowment h(�) of each suc-
cessive generation to grow at the rate �.

(8) h(a, i) � (1 � �)h(a, i � 1).

The proposition here is not that time, per se, expands for successive gen-
erations, but rather that each successive generation is more effective in us-
ing time to either perform work or enjoy leisure. Treating technical change
in this manner is essential to ensure that the economy achieves a long-run
steady state. The assumption of labor-augmenting technical change would
not, for example, be compatible with a long-run steady state given the na-
ture of the model’s preferences. And having the economy achieve a long-

d( j � s)A�( j � s, t, k)
���
∑45

u�23 N( j � s � u, t, u, k)
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run steady state provides, in effect, the terminal conditions needed by our
algorithm to solve for the model’s equilibrium transition path.

Gross labor income of the agent in year t is derived as the product of her or
his labor supply and her or his wage rate. The latter is the product of the gross
wage rate w(t) in period t and the age- and class-specific earnings ability,

(9) E(a, k) � (k)e 4.47�0.033(a�20)�0.00067(a�20)2(1 � �)a�21

with (1) � 0.2, (2) � 1.0, (3) � 5.0.

The middle-income class profile is taken from Auerbach and Kotlikoff
(1987). The shift parameters (k) are then applied to derive income class-
specific profiles. Moreover, since technological change is an important de-
terminant of secular growth over the life cycle, we multiply the age-specific
longitudinal earnings ability profile by the term involving �. Hence, the
longitudinal age-wage profile is steeper the greater is the rate of technolog-
ical change.

The net taxes T( j, t, s, k) of an agent in year t consist of consumption,
capital income, and progressive wage taxes as well as social security con-
tributions net of pension and disability benefits received. Due to our as-
sumed ceiling on payroll tax contributions, pension, disability insurance,
and health care average and marginal payroll tax rates differ across agents.
Each agent’s pension benefits depend on her or his preretirement earnings
history, while health care and disability transfers are provided on a per
capita basis to all eligible age groups.

Given individual consumption, leisure, and asset levels of all agents, we
can compute aggregate variables. For example, the aggregate value of as-
sets A(t � 1) in period t is computed from

(10) A(t � 1) � ∑
3

k�1
∑
90

a�21
∑
45

s�23

a(a � 1, t � 1, s, k)N(a, t, s, k).

A�(a � 1, t � 1, k)

Since households die at the beginning of each period, we have to aggregate
across all agents who lived in the previous period in order to compute A�(a
� 1, t � 1, k), which we need for the calculation of bequests; see equation
(7). If we aggregate across agents who live in period t � 1, that is,

(11) �(t � 1) � ∑
3

k�1
∑
90

a�21
∑
45

s�23

a(a, t � 1, s, k)N(a, t � 1, s, k),

assets of the arriving immigrants of period t � 1 are included.
Finally, aggregate labor supply of agents in year t, L(t), is computed from

the individual labor supplies,

(12) L(t) � ∑
3

k�1
∑
90

a�21
∑
45

s�23

E(a, k)[h(a, t) � �(a, t, s, k)]N(a, t, s, k).

⎫⎪⎬⎪⎭
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5.2.3 The Production Sector

The economy is populated by a large number of identical firms, the total
number of which is normalized to unity. Aggregate output (net of depreci-
ation) is produced using Cobb-Douglas production technology,

(13) F [K(t), L(t)] � �K(t)εL(t)1�ε

where K(t) is aggregate capital in period t, ε is capital’s share in production,
and � is a technology parameter. Since we posit convex capital adjustment
cost, the firms’ marketable output in year t, Y(t), is given by the difference
between gross output and adjustment costs,

(14) Y(t) � F [K(t), L(t)] �

where �K(t) measures investment in year t. The term � is the adjustment
cost coefficient. Larger values of � imply higher marginal costs of new cap-
ital goods for a given rate of investment. The installation technology is lin-
ear homogeneous and shows increasing marginal cost of investment (or,
symmetrically, disinvestment): faster adjustment requires a greater than
proportional rise in adjustment costs.

Corporate taxes, T k(t), are given by

(15) Tk(t) � � k(t)[Y(t) � w(t)L(t) � �(t)�K(t)]

where � k(t) and �(t) define the corporate tax rate and the immediate write-
off share of investment expenditures, respectively. Since adjustment costs
are fully, and investment expenditures are partly, deductible from the tax
base, arbitrage between new and existing capital implies that the latter has
a price per unit of

(16) q(t � 1) � 1 � �(t)� k(t) � .

Similarly, the arbitrage condition arising from profit maximization re-
quires identical returns to financial and real investments:

(17) r(t)q(t) � [1 � � k(t)]�FK(t) � 0.5�� �
2

	 � q(t � 1) � q(t).

The left side gives the return on a financial investment of amount q(t),
while the return on one unit of real capital investment is the net return to
capital (which includes the marginal product of capital FK(t) plus the reduc-
tion in marginal adjustment costs) and capital gains.

�K(t)
�
K(t)

[1 � � k(t)]� �K(t)
��

K(t)

0.5��K(t)2

�
K(t)
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5.2.4 The Government Sector

The consolidated government issues new debt �B(t) and collects corpo-
rate taxes and net taxes from households in order to finance general gov-
ernment expenditures G(t) as well as interest payments on its debt:

(18) �B(t) � Tk(t) � ∑
3

k�1
∑
90

a�21
∑
45

s�23

T(a, t, s, k)N(a, t, s, k) � G(t) � r(t)B(t).

With respect to public debt, we assume that the government maintains an
exogenously fixed ratio of debt to output. The progressivity of the wage tax
system is modeled as in Auerbach and Kotlikoff (1987). Specifically, mar-
ginal wage tax rates rise linearly with the tax base.

PY(t) defines the aggregate payroll tax base, which differs from total la-
bor earnings due to the ceiling on taxable wages. This ceiling is fixed at 250,
200, 168, and 300 percent of average income in the United States, the Eu-
ropean Union, Japan, and China, respectively. Aggregate average social se-
curity payroll tax rates �̂ p, �̂ h, and �̂ d are computed each period from the
relevant budget constraint for the program and region in question,

(19) �̂p(t)PY(t) � PB(t) �̂h(t)PY(t) � HB(t) and �̂d(t)PY(t) � DB(t),

where PB(t), HB(t), and DB(t) are total outlays of the pension, health care,
and disability systems, respectively. For China we assume that disability in-
surance is part of the state pension system. Hence, we do not calculate sep-
arate disability insurance payroll tax rates for this country.

Due to contribution ceilings, individual pension, disability, and health
insurance payroll tax rates can differ from the payroll tax rate. Above the
contribution ceiling, marginal social security contributions are zero and
average social security contributions fall with the agent’s income. To ac-
commodate this nonconvexity of the budget constraint, we assume that the
highest earnings class in each region pays pension and, in the European
Union, Japan, and China, health insurance payroll taxes, up to the relevant
ceilings, but faces no pension and no health care payroll taxes at the mar-
gin. The other earnings classes are assumed to face the full statutory tax
rate on all earnings. The disability payroll taxes in the United States, the
European Union, and Japan are modeled in an equivalent manner. How-
ever, since there is no ceiling on U.S. Medicare taxes, all earnings groups
are assumed to face the health insurance payroll tax at the margin.

If a k-income class agent, whose parents were s years old at his or her
birth, retires in year z at the exogenously set retirement age a�(z), her or his
pension benefits Pen(a, i, s, k) in years i � z when he or she is age a � a�(z)
depend linearly on her or his average earnings during his or her working
time W�(z, s, k):

(20) Pen(a, i, s, k) � �0 � �1 � W�(z, s, k).

Will China Eat Our Lunch or Take Us to Dinner? 147



The region-specific parameters �0, �1 in the United States, the European
Union, and Japan were chosen in order to approximate replacement rates
relative to individual lifetime earnings as reported in Whitehouse (2002).
In China, we assumed a pension-replacement rate of 50 percent of average
preretirement earnings. There is little reliable data to assess the accuracy of
this replacement rate assumption. But the assumption seems reasonable
given the Chinese government’s recent decision to recognize the unfunded
liabilities of state-owned enterprise.

General government expenditures G(t) consist of government purchases
of goods and services, including educational expenditures and health out-
lays. Over the transition, general government purchases of goods and ser-
vices are held fixed as a percent of national income. Age-specific education
and disability outlays are held fixed per capita over the transition with an
adjustment for technological change. Age-specific health outlays are also
held fixed per capita, but are assumed to grow at twice the rate of techno-
logical change during the first 25 years of the transition. Afterward, the
age-specific levels of these outlays grow at the same rate as technological
change. Note that while the outlays of the health care systems are treated
as government expenditures, disability benefits are modeled as direct
transfers to the households. The government’s budget, equation (18), is
balanced each year by adjusting the intercept in our linear equation deter-
mining the average wage tax rate.

5.2.5 World Equilibrium

Up to now we’ve described the model for the representative economy.
The four regions of the model are, however, connected through the world
capital market. A condition of this market is that the value of aggregate
world assets equals the market value of the world-wide capital stock plus
the value of all outstanding government bonds;

(21) ∑
x∈W

�(t, x) � ∑
x∈W

[q(t, x)K(t, x) � B(t, x)], 

with W � {U.S., EU, Japan, China}.

5.2.6 Solving the Model

To simulate the model we need, of course, to specify preference, tech-
nology, and policy parameters. Table 5.2 reports these values, which, in the
case of preference and technology parameters, are mostly taken from Kot-
likoff, Smetters, and Walliser (2001).

The multifactor technology coefficient in the U.S. Cobb-Douglas func-
tion was set to generate a U.S. marginal product of labor of 1.0 in the ini-
tial year 2004. For the European Union and Japan we simply adopted this
technology level. For China the technology level was set to achieve a 2004
real wage equal to 15 percent of the U.S. level. During the transition we
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gradually adjust China’s technology level such that it reaches the devel-
oped world level in 2050.

The time-preference rates in the four regions were set to match the
model’s 2004 ratios of private consumption to national income to the re-
gion-specific values reported in European Commission (2005). The United
States, the European Union, and Japanese time-preference rates are held
fixed through time. But in line with our baseline assumption that the Chi-
nese public will eventually adopt American spending habits, we gradually
raise the time-preference rate of successive Chinese cohorts so that the co-
horts that reach adulthood (age 21) in 2030 and thereafter have the time-
invariant U.S. time-preference rate.

The model’s debt levels in the four regions were chosen to accord with
real government interest payments reported in European Commission
(2005) for the year 2004. The maximum ages of retirement are taken from
Blöndal and Scarpetta (1999) for the United States and the European
Union, from Whitehouse (2002) for Japan and from OECD (2002) for
China. We set the consumption tax rate, personal capital income tax rate,
corporate income tax rate, and expensing rate for the United States, the
European Union, and Japan in line with the structure of indirect and direct
tax revenues reported in European Commission (2005). We use OECD
(2002) data to determine China’s consumption tax rate, but assume China
has no personal capital income or corporate income taxes. It may well be
that such taxes exist in China, but we have no reliable information to un-
derstand their magnitudes.

Will China Eat Our Lunch or Take Us to Dinner? 149

Table 5.2 Parameter values of the model

Value

Symbol U.S. EU Japan China

Utility function
Time preference rate � 0.01 0.00 0.01 –0.13
Intertemporal elasticity of substitution 
 0.25
Intratemporal elasticity of substitution � 0.4
Leisure preference parameter 	 1.5

Production function
Technology level � 1.01 1.01 1.01 0.24
Capital share in production ε 0.25
Technical progress � 0.01

Policy parameters
Consumption tax rate (%) � c 10.2 23.6 14.7 20.0
Capital tax rate (%) � r 11.0 14.0 8.0 0.0
Corporate tax rate (%) � k 12.0 18.0 16.0 0.0
Expensing fraction (%) � 0.0 20.0 40.0 0.0
Debt (% of national income) B/Y 33.3 38.9 41.4 10.0
Age of retirement 63 60 60 60



Our wage tax systems are assumed to be progressive, with the parame-
ters of these tax systems in each region set so as to generate what seem to
be realistic average and marginal tax rates, which are reported in the fol-
lowing.

In calibrating health expenditures in our model, we apply the Japanese
age-specific government healthcare expenditure profile for Japan as well as
China. In the case of the European Union, we use the German profile. For
the United States, the Medicare program applies only to households 65
and older. We assume uniform Medicare expenditures by age. We make the
same uniform age-distribution assumption with respect to the disability in-
surance systems in the United States, the European Union, and Japan,
which we assume applies only to those older than 20 and younger than 65.

In the case of the United States, European Union, and Japan, total so-
cial insurance outlays for pensions, disability, and health, measured as a
share of national income, are set to accord with the values of these totals
reported in European Commission (2005). But we determined the compo-
sition of these expenditures as between the three types of benefits using
data reported in Docteur and Oxley (2003), European Commission (2003),
and OECD (2001) and invoking the assumption for the European Union
and Japan that their ratios of disability expenditures to pension expendi-
tures is the same as prevails in the United States. Note that our baseline
path assumes a gradual 20 percent cut in Japanese pension replacement
rates through 2017, which was recently legislated by the Japanese govern-
ment. For China our division of social insurance outlays is restricted to
pensions plus disability payments, on the one hand, and health expendi-
tures, on the other. Calibration here is based on OECD (2002).

We use the German age-specific education profile for all regions in the
model and rescale it to get realistic education outlays in year 2004 in each
region (see the following). In addition to these parameter values, our model
requires an initial distribution of assets by age and income class for each re-
gion. These profiles are region specific.2

To run our model as an open-world economy, we also need to specify to-
tal world assets and how these assets are distributed across regions. The
model’s level of total world assets was set to generate a capital-output ra-
tio of 3.0 in our model in the absence of China. Our additional assumption
that per capita wealth in China equals 10 percent of per capita wealth in
the developed countries sufficed to pin down the capital-output ratio in the
four-region model, namely 2.3.

In our simulations with adjustment costs, we also need to specify, for
2004, the base year, the shares of wealth in each country owned by citizens
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2. The profile of Japanese average net wealth by age was provided by Charles Horioka,
while the European age-specific average wealth profiles were adjusted from German data pro-
vided by Reinhold Schnabel. We calculated a U.S. age-wealth profile using the 1998 Survey of
Consumer Finances. For China, we adopted the Japanese age-net wealth profile.



of each region. The reason is that the endogenous determination of capital
prices in each region will differentially affect wealth holdings of each re-
gion’s nationals depending on where they hold their wealth. The data
needed to determine the region-specific allocation of each region’s wealth
holdings are not available. Consequently, we make the following, admit-
tedly crude, assumption. We assume that each U.S., E.U., Japanese, and
Chinese nationals own 70 percent of the capital installed in their region
and that the remaining 30 percent is owned equally by foreigners from the
other three regions. In the case of the United States, for example, we as-
sume that the Japanese, European Unioners, and Chinese each own 10 per-
cent of the U.S. capital stock, where these holdings include government
claims.

The initial (year 2004) world capital stock, the allocation of this capital
stock across regions, the regional ratios of government debt to national in-
come, and the international, intergenerational, and intragenerational dis-
tributions of assets constitute the initial conditions needed to solve for the
perfect foresight general equilibrium transition path of the economy. The
algorithm we use to solve the model employs Gauss-Seidel iteration.

Specifically, our algorithm starts with initial guesses for capital stocks
and labor supplies in each region for the post-2004 years of the transition.
Next we compute from equation (16) the path of the qs—the region-
specific market prices of capital. The path for the world interest rate is de-
rived from the arbitrage condition (17) for the United States. Next, region-
specific wage rates are computed for each year by setting them equal to
their respective marginal products of labor.

The initial region-specific capital values, our working value of q in 2004,
and 2004 initial region-specific debt levels suffice to determine total world-
wide wealth in 2004 using the world capital market equilibrium condition
(21). These aggregate values are then distributed to the agents of each re-
gion based on the initial 2004 region-specific wealth shares and region-
specific age-asset profiles.

Given these initial individual asset holdings, our initial guesses of tax
rates/tax function parameters, as well as the derived time paths of wage 
and interest rates, we calculate household consumption, saving, and labor
supply decisions. The first-order conditions and lifetime budget constraints
determining these decisions are fairly complex and certainly do not omit of
closed-form solutions. Part of this complexity arises because of the pro-
gressive nature of our assumed wage tax structures, which means that mar-
ginal tax rates are themselves endogenous and need to be determined
jointly with life-cycle consumption, saving, and labor supply decisions.
This is done using Gauss-Seidel iteration. We refer to this as interloop con-
vergence. As indicated momentarily, we also use Gauss-Seidel iteration to
determine the time path of the economy’s macroeconomic variables. We
refer to this iteration on macrovariables as outerloop convergence.
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The next step in our overall solution algorithm uses the annual revenues
and Social Security benefit payments implied by these household decisions
to update annual tax rates/tax parameters. We also update the model’s re-
gion-specific time paths of government debt. These updates are based on
equations (18) and (19).

Aggregating individual labor supplies in each year provides new time
paths of aggregate region-specific labor supplies. Determining new time
paths of capital stocks in each region is a bit more involved. First, we use
year-2004 wealth holdings plus agent-specific saving decisions to deter-
mine agent-specific asset holdings in each year during the transition. Sec-
ond, we aggregate agent-specific assets at each date to determine a time
path of aggregate worldwide asset holdings. Third, use equation (17) to
substitute out for �K(t)/K—the percentage change in capital—in equation
(16). Finally, we equate the interest rates in Japan, the European Union,
and China to that in the United States using the modified versions of equa-
tion (16). Given our working values of the qs, this provides us with three
equations in a given year to solve for the four region-specific capital stocks.
The fourth equation comes from the worldwide capital market condition,
which, given our working values of qs and debt, provides another equation
in the four unknown region-specific capital stocks.

The new values for the aggregate supplies of capital and labor in each re-
gion in each year are then weighted with the initial guesses of these vari-
ables to form new guesses of their time paths. The algorithm then iterates
until the region-specific time paths of capital stocks and labor supplies
converge to a fixed point.

We give our economy 300 years to reach to a steady state. In fact, our
model reaches a steady state to many decimal places decades prior to year
300. It also converges very tightly around the equilibrium transition path.
However, when we include capital adjustment costs finding the equilibrium
transition path is very time consuming even on today’s most powerful
desktop PCs. Doing so requires finding the path with no such costs, which
can be done relatively quickly, and then using the region-specific capital
and labor supply equilibrium paths from that simulation as the initial
guesses for a run with very small adjustment costs. We then use the results
of the small adjustment costs simulation as initial guesses for a simulation
with somewhat higher adjustment costs and proceed in this manner until
we’ve solved the model with our desired level of adjustment costs. Given
the time required for these calculations, we assumed no adjustment costs
in all but one simulation presented in the following. The simulation with
adjustment costs is of the base-case transition. The results indicate that in-
clusion of reasonable adjustment costs makes little difference to the results.
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5.3 Initial Equilibrium and the World Economy’s Baseline Transition Path

Table 5.3 reports key macroeconomic variables in 2004 in the four re-
gions. Note that there is a fairly close accordance between actual and com-
puted values of private consumption and government purchases measured
as a share of national income. The one exception is E.U. government pur-
chases. The official data seem too low given the reported ratio of tax rev-
enues to national income. In our calibration, we chose to benchmark gov-
ernment purchases based on the ratio of tax revenues to national income.

The reported ratios of educational expenditure to national income are
very close to actual levels.3 In the case of pension, health, and disability ex-
penditures, we closely match the shares of national income received in the
form of social contributions in the United States, the European Union,
and Japan as reported in European Commission (2005). In China, the level
of health expenditures measured as a share of national income was set in
accord with WHO (2004, 136). The resulting social security payroll tax
rates come close to observed levels. Concerning the overall structure of tax
revenues, the assumed tax rates on capital income, corporate income, and
consumption as well as the expensing fractions (see table 5.2) yield a real-
istic pattern.4

The baseline simulation ignores adjustment costs. Hence, capital prices
do not change during the transition. However, due to the differences in the
expensing fractions for the corporate tax, capital prices deviate from one in
the European Union and Japan. Thus the capital price is 0.964 in the Euro-
pean Union and 0.936 in Japan throughout the transition, while it is 1.000
in the United States and China. Finally, the model’s year-2004 capital-
output ratios seem reasonable not only relative to U.S. Commerce Depart-
ment figures, but also in terms of the year-2004 marginal product of capital,
which equals 9.8 percent.

Next we turn to the simulation results for the baseline transition. The
transition paths for the four regions are reported in the upper panels of
tables 5.4 to 5.7 for the United States, the European Union, Japan, and
China. Note that region-specific ratios of national income, the capital
stock, the supply of labor, and the pretax wage rate are all expressed rela-
tive to the U.S. values in year 2004.

Although the four economies are aging, the baseline path shows a steady
increase in effective labor supply in the United States, the European Union,
and Japan. This may seem surprising especially for Japan and the Euro-
pean Union, where the population and work force decline over time (see
table 5.1). The explanation lies in our assumption that each successive co-
hort has a higher effective time endowment, which admits greater effective
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3. See OECD (2003a, 178; 2003b, 71, 77).
4. Actual values are calculated from European Commission (2005) and OECD (2003c).



T
ab

le
 5

.3
T

he
 y

ea
r 

20
04

 o
f t

he
 b

as
el

in
e 

pa
th

M
od

el
O

ffi
ci

al

U
.S

.
E

U
Ja

pa
n

C
hi

na
U

.S
.

E
U

Ja
pa

n
C

hi
na

N
a
ti

o
n
a
l 
in

co
m

e
P

ri
va

te
 c

on
su

m
pt

io
n

79
.7

65
.1

70
.5

52
.4

79
.3

67
.3

69
.3

49
.5

G
ov

er
nm

en
t p

ur
ch

as
es

 o
f g

oo
ds

 a
nd

 s
er

vi
ce

s
18

.7
31

.0
21

.9
17

.9
17

.4
24

.3
21

.7
17

.6
G

en
er

al
 p

ub
lic

 e
xp

en
di

tu
re

s
10

.9
19

.3
12

.3
13

.8
A

gg
re

ga
te

 e
du

ca
ti

on
 o

ut
la

ys
5.

9
6.

0
4.

4
2.

1
5.

9
6.

0
4.

3
2.

1
A

gg
re

ga
te

 h
ea

lt
h 

be
ne

fit
s

1.
9

5.
7

5.
2

2.
0

2.
5

6.
2

6.
8

2.
0

C
ur

re
nt

 a
cc

ou
nt

2.
8

8.
3

13
.8

–1
6.

1
–6

.1
0.

5
4.

5
1.

9

G
ov

er
n

m
en

t 
in

d
ic

a
to

rs

So
ci

al
 c

on
tr

ib
ut

io
ns

 r
ec

ei
ve

d
8.

1
16

.4
13

.9
7.

7
7.

9
16

.6
13

.4
A

gg
re

ga
te

 p
en

si
on

 b
en

efi
ts

5.
3

9.
2

7.
6

5.
2

5.
7

11
.6

10
.8

3.
0

A
gg

re
ga

te
 h

ea
lt

h 
be

ne
fit

s
1.

9
5.

7
5.

2
2.

0
2.

5
6.

2
6.

8
2.

0
A

gg
re

ga
te

 d
is

ab
ili

ty
 b

en
efi

ts
0.

9
1.

5
1.

1
0.

0
0.

9
P

en
si

on
 c

on
tr

ib
ut

io
n 

ra
te

 (%
)

7.
7

14
.2

12
.1

8.
0

10
.6

17
.3

11
.0

H
ea

lt
h-

ca
re

 c
on

tr
ib

ut
io

n 
ra

te
 (%

)
2.

5
8.

8
8.

2
3.

1
2.

9
8.

5
8.

0
D

is
ab

ili
ty

-i
ns

ur
an

ce
 c

on
tr

ib
ut

io
n 

ra
te

 (%
)

1.
4

2.
3

1.
8

0.
0

1.
9

In
te

re
st

 p
ay

m
en

t o
n 

pu
bl

ic
 d

eb
t (

%
)

3.
3

3.
8

4.
1

1.
0

3.
0

3.
5

3.
7

0.
8

T
ax

 r
ev

en
ue

s 
(%

)
20

.3
30

.3
21

.9
15

.8
20

.6
31

.0
19

.1
14

.8
D

ir
ec

t t
ax

es
12

.2
14

.9
11

.5
5.

3
12

.5
15

.1
8.

9
2.

8
P

er
so

na
l i

nc
om

e 
ta

xe
s

9.
2

10
.5

7.
5

5.
3

9.
5

10
.7

4.
7

0.
7

W
ag

e 
ta

xe
s

5.
7

5.
9

4.
9

5.
3

C
ap

it
al

 ta
xe

s
3.

5
4.

6
2.

6
0.

0
C

or
po

ra
te

 in
co

m
e 

ta
xe

s
3.

0
4.

4
4.

0
0.

0
3.

0
4.

4
4.

2
2.

1
In

di
re

ct
 ta

xe
s

8.
1

15
.4

10
.4

10
.5

8.
1

15
.9

10
.2

12
.0

W
ag

e 
ta

x 
ra

te
s 

(%
)

A
ve

ra
ge

7.
8

8.
0

6.
6

7.
1

M
ar

gi
na

l
14

.2
13

.9
11

.9
8.

9
C

ap
it

al
-o

ut
pu

t r
at

io
2.

2
2.

2
2.

3
2.

6
C

ap
it

al
-l

ab
or

 r
at

io
3.

0
2.

9
3.

1
0.

5
In

te
re

st
 r

at
e 

(%
)

9.
8

9.
8

9.
8

9.
8

S
o

u
rc

es
:

F
or

 o
ffi

ci
al

 p
at

h,
 E

ur
op

ea
n 

C
om

m
is

si
on

 (2
00

5)
 fo

r 
th

e 
U

ni
te

d 
St

at
es

, t
he

 E
ur

op
ea

n 
U

ni
on

, a
nd

 J
ap

an
; O

E
C

D
 (2

00
2)

 fo
r 

C
hi

na
.

N
o

te
:

A
ll 

fig
ur

es
 a

re
 in

 p
er

ce
nt

 o
f n

at
io

na
l i

nc
om

e 
if

 n
ot

 s
ta

te
d 

di
ff

er
en

tl
y.



T
ab

le
 5

.4
S

im
ul

at
io

n 
re

su
lt

s 
fo

r 
th

e 
U

ni
te

d 
S

ta
te

s

In
de

x 
of

In
de

x 
of

In
de

x 
of

In
de

x 
of

So
ci

al
A

ve
ra

ge
na

ti
on

al
ca

pi
ta

l
la

bo
r

C
ur

re
nt

pr
et

ax
In

te
re

st
se

cu
ri

ty
w

ag
e

Y
ea

r
in

co
m

e
st

oc
k

su
pp

ly
ac

co
un

t/
N

I
w

ag
e

ra
te

co
st

 r
at

e
ta

x

B
as

e 
ca

se
20

04
1.

00
1.

00
1.

00
.0

28
1.

00
.0

98
.1

16
.0

78
20

10
1.

13
1.

19
1.

12
–.

03
9

1.
02

.0
93

.1
19

.0
70

20
20

1.
47

1.
92

1.
35

–.
14

4
1.

09
.0

75
.1

38
.0

69
20

30
1.

89
3.

04
1.

62
–.

16
8

1.
17

.0
61

.1
64

.0
78

20
50

2.
63

4.
11

2.
28

.0
54

1.
16

.0
63

.1
71

.0
93

20
75

3.
29

4.
05

3.
08

.0
37

1.
07

.0
80

.2
07

.0
80

21
00

4.
11

4.
67

3.
96

.0
17

1.
04

.0
87

.2
30

.0
68

C
on

st
an

t t
im

e 
pr

ef
er

en
ce

20
04

1.
00

1.
00

1.
00

.0
24

1.
00

.0
98

.1
16

.0
78

in
 C

hi
na

20
10

1.
13

1.
20

1.
11

–.
05

3
1.

02
.0

93
.1

19
.0

70
20

20
1.

46
1.

99
1.

33
–.

21
0

1.
11

.0
72

.1
38

.0
69

20
30

1.
90

3.
50

1.
57

–.
32

3
1.

22
.0

54
.1

63
.0

78
20

50
3.

02
8.

39
2.

17
–.

25
3

1.
40

.0
36

.1
51

.0
87

20
75

4.
62

18
.4

5
2.

95
–.

17
1

1.
58

.0
25

.1
53

.0
81

21
00

6.
09

26
.0

9
3.

78
–.

08
4

1.
62

.0
23

.1
64

.0
78

L
ow

er
 te

ch
no

lo
gy

 g
ro

w
th

 
20

04
0.

98
0.

98
0.

99
–.

06
3

1.
00

.0
99

.1
17

.0
74

in
 C

hi
na

20
10

1.
17

1.
35

1.
11

–.
11

5
1.

05
.0

85
.1

14
.0

73
20

20
1.

55
2.

28
1.

37
–.

15
8

1.
14

.0
67

.1
30

.0
77

20
30

1.
95

3.
41

1.
63

–.
14

2
1.

20
.0

56
.1

60
.0

85
20

50
2.

67
4.

29
2.

29
.0

59
1.

17
.0

61
.1

71
.0

96
20

75
3.

24
3.

86
3.

07
.0

44
1.

06
.0

83
.2

11
.0

82
21

00
4.

06
4.

50
3.

94
.0

16
1.

03
.0

89
.2

33
.0

69

(c
o

n
ti

n
u

ed
)



C
on

st
an

t f
er

ti
lit

y 
in

20
04

1.
00

1.
00

1.
00

.0
28

1.
00

.0
98

.1
16

.0
78

al
l r

eg
io

ns
20

10
1.

13
1.

19
1.

12
–.

03
9

1.
02

.0
93

.1
19

.0
70

20
20

1.
47

1.
92

1.
35

–.
14

7
1.

09
.0

75
.1

38
.0

70
20

30
1.

89
3.

06
1.

62
–.

18
0

1.
17

.0
61

.1
64

.0
80

20
50

2.
73

4.
34

2.
35

.0
33

1.
16

.0
62

.1
66

.0
98

20
75

3.
69

4.
67

3.
43

.0
24

1.
08

.0
78

.1
88

.0
93

21
00

4.
81

5.
42

4.
64

.0
33

1.
04

.0
87

.2
09

.0
79

H
ig

he
r 

lif
e 

ex
pe

ct
an

cy
20

04
1.

00
1.

00
1.

00
.0

24
1.

00
.0

98
.1

16
.0

77
in

 a
ll 

re
gi

on
s

20
10

1.
14

1.
22

1.
12

–.
04

6
1.

02
.0

92
.1

19
.0

70
20

20
1.

49
2.

02
1.

36
–.

15
2

1.
10

.0
73

.1
38

.0
69

20
30

1.
93

3.
29

1.
63

–.
18

2
1.

19
.0

58
.1

68
.0

77
20

50
2.

75
4.

72
2.

31
.0

43
1.

19
.0

57
.1

84
.0

90
20

75
3.

42
4.

46
3.

14
.0

52
1.

09
.0

75
.2

28
.0

79
21

00
4.

23
4.

92
4.

05
.0

20
1.

05
.0

85
.2

54
.0

65

D
ou

bl
in

g 
im

m
ig

ra
ti

on
20

04
1.

01
1.

00
1.

00
.0

26
1.

00
.0

98
.1

16
.0

76
in

 a
ll 

re
gi

on
s

20
10

1.
17

1.
22

1.
14

–.
04

4
1.

02
.0

93
.1

17
.0

69
20

20
1.

57
2.

04
1.

45
–.

14
8

1.
09

.0
76

.1
31

.0
69

20
30

2.
10

3.
34

1.
80

–.
17

0
1.

17
.0

62
.1

53
.0

79
20

50
3.

13
4.

84
2.

71
.0

48
1.

16
.0

64
.1

60
.0

91
20

75
4.

17
5.

14
3.

90
.0

35
1.

07
.0

80
.1

98
.0

78
21

00
5.

41
6.

22
5.

18
.0

21
1.

05
.0

85
.2

24
.0

63

R
is

e 
in

 h
ea

lt
h 

ex
pe

nd
it

ur
es

20
04

1.
00

1.
00

1.
00

.0
28

1.
00

.0
98

.1
16

.0
78

by
 3

%
 in

 a
ll 

re
gi

on
s

20
10

1.
14

1.
20

1.
12

–.
03

9
1.

02
.0

93
.1

20
.0

70
20

20
1.

47
1.

93
1.

35
–.

14
0

1.
09

.0
75

.1
43

.0
69

20
30

1.
89

3.
05

1.
62

–.
16

6
1.

17
.0

61
.1

77
.0

79

T
ab

le
 5

.4
(c

on
ti

nu
ed

)

In
de

x 
of

In
de

x 
of

In
de

x 
of

In
de

x 
of

So
ci

al
A

ve
ra

ge
na

ti
on

al
ca

pi
ta

l
la

bo
r

C
ur

re
nt

pr
et

ax
In

te
re

st
se

cu
ri

ty
w

ag
e

Y
ea

r
in

co
m

e
st

oc
k

su
pp

ly
ac

co
un

t/
N

I
w

ag
e

ra
te

co
st

 r
at

e
ta

x



20
50

2.
63

4.
06

2.
29

.0
54

1.
15

.0
64

.1
84

.0
94

20
75

3.
28

3.
96

3.
09

.0
37

1.
06

.0
81

.2
24

.0
82

21
00

4.
10

4.
55

3.
97

.0
17

1.
03

.0
89

.2
48

.0
70

F
in

an
ci

ng
 b

en
efi

ts
 b

y 
ge

ne
ra

l
20

04
1.

00
1.

00
1.

00
.0

28
1.

00
.0

98
.1

16
.0

78
ta

x 
re

ve
nu

es
20

10
1.

13
1.

20
1.

12
–.

03
9

1.
02

.0
93

.1
16

.0
73

20
20

1.
47

1.
92

1.
35

–.
14

4
1.

09
.0

75
.1

16
.0

90
20

30
1.

88
3.

05
1.

61
–.

17
2

1.
17

.0
61

.1
16

.1
25

20
50

2.
63

4.
13

2.
28

.0
54

1.
16

.0
63

.1
16

.1
46

20
75

3.
27

4.
04

3.
07

.0
37

1.
07

.0
80

.1
16

.1
69

21
00

4.
07

4.
59

3.
93

.0
18

1.
04

.0
87

.1
16

.1
78

F
in

an
ci

ng
 b

en
efi

ts
 b

y 
de

bt
20

04
1.

00
1.

00
1.

00
.0

31
1.

00
.0

98
.1

16
.0

78
20

10
1.

13
1.

18
1.

11
–.

03
9

1.
01

.0
94

.1
16

.0
70

20
20

1.
47

1.
88

1.
35

–.
14

6
1.

09
.0

77
.1

16
.0

69
20

30
1.

86
2.

99
1.

60
–.

16
4

1.
17

.0
61

.1
66

.0
98

20
50

2.
61

3.
91

2.
29

.0
44

1.
14

.0
66

.1
73

.1
16

20
75

3.
24

3.
74

3.
10

.0
35

1.
05

.0
85

.2
10

.1
23

21
00

4.
03

4.
21

3.
99

.0
16

1.
01

.0
94

.2
34

.1
19

C
ut

 o
f r

ep
la

ce
m

en
t r

at
es

20
04

1.
00

1.
00

1.
01

.0
29

1.
00

.0
98

.1
16

.0
78

in
 a

ll 
re

gi
on

s
20

10
1.

14
1.

21
1.

12
–.

03
9

1.
02

.0
92

.1
17

.0
69

20
20

1.
48

1.
99

1.
35

–.
14

3
1.

10
.0

73
.1

26
.0

68
20

30
1.

91
3.

19
1.

62
–.

16
9

1.
18

.0
59

.1
44

.0
76

20
50

2.
66

4.
39

2.
26

.0
54

1.
18

.0
60

.1
48

.0
88

20
75

3.
35

4.
46

3.
06

.0
34

1.
10

.0
74

.1
76

.0
76

21
00

4.
21

5.
21

3.
94

.0
16

1.
07

.0
79

.1
94

.0
65

P
ri

va
ti

zi
ng

 p
en

si
on

s
20

04
1.

01
1.

00
1.

02
.0

21
0.

99
.1

00
.0

38
.0

77
20

10
1.

17
1.

29
1.

13
–.

04
7

1.
03

.0
89

.0
39

.0
68

20
20

1.
54

2.
26

1.
36

–.
14

4
1.

13
.0

67
.0

44
.0

65
20

30
1.

99
3.

77
1.

62
–.

17
1

1.
24

.0
52

.0
54

.0
71

20
50

2.
81

5.
79

2.
22

.0
50

1.
27

.0
48

.0
52

.0
76

20
75

3.
68

7.
01

2.
99

.0
18

1.
24

.0
52

.0
60

.0
62

21
00

4.
71

8.
76

3.
85

.0
10

1.
23

.0
53

.0
65

.0
54



T
ab

le
 5

.5
S

im
ul

at
io

n 
re

su
lt

s 
fo

r 
th

e 
E

ur
op

ea
n 

U
ni

on

In
de

x 
of

In
de

x 
of

In
de

x 
of

In
de

x 
of

So
ci

al
A

ve
ra

ge
na

ti
on

al
ca

pi
ta

l
la

bo
r

C
ur

re
nt

pr
et

ax
In

te
re

st
se

cu
ri

ty
w

ag
e

Y
ea

r
in

co
m

e
st

oc
k

su
pp

ly
ac

co
un

t/
N

I
w

ag
e

ra
te

co
st

 r
at

e
ta

x

B
as

e 
ca

se
20

04
1.

42
1.

38
1.

45
.0

83
0.

99
.0

98
.2

53
.0

80
20

10
1.

53
1.

57
1.

53
.0

32
1.

01
.0

93
.2

65
.0

60
20

20
1.

79
2.

27
1.

67
–.

05
2

1.
08

.0
75

.2
86

.0
51

20
30

2.
03

3.
17

1.
76

–.
08

3
1.

16
.0

61
.3

27
.0

58
20

50
2.

28
3.

44
2.

00
.0

31
1.

14
.0

63
.3

81
.0

71
20

75
2.

57
3.

06
2.

44
.0

14
1.

06
.0

80
.3

80
.0

79
21

00
3.

19
3.

50
3.

11
.0

20
1.

03
.0

87
.3

67
.0

74

C
on

st
an

t t
im

e 
pr

ef
er

en
ce

20
04

1.
42

1.
38

1.
45

.0
81

0.
99

.0
98

.2
53

.0
80

in
 C

hi
na

20
10

1.
53

1.
58

1.
53

.0
25

1.
01

.0
93

.2
65

.0
60

20
20

1.
81

2.
38

1.
66

–.
09

4
1.

09
.0

72
.2

86
.0

53
20

30
2.

09
3.

71
1.

74
–.

19
4

1.
21

.0
54

.3
21

.0
66

20
50

2.
69

7.
21

1.
95

–.
21

5
1.

39
.0

36
.3

29
.1

01
20

75
3.

67
14

.1
1

2.
36

–.
15

7
1.

56
.0

25
.2

73
.1

23
21

00
4.

76
19

.6
8

2.
99

–.
07

6
1.

60
.0

23
.2

61
.1

20

L
ow

er
 te

ch
no

lo
gy

 g
ro

w
th

 
20

04
1.

41
1.

36
1.

44
.0

05
0.

99
.0

99
.2

55
.0

78
in

 C
hi

na
20

10
1.

58
1.

78
1.

53
–.

03
5

1.
04

.0
85

.2
55

.0
71

20
20

1.
89

2.
71

1.
69

–.
06

9
1.

12
.0

67
.2

72
.0

72
20

30
2.

11
3.

57
1.

79
–.

05
7

1.
19

.0
56

.3
17

.0
75

20
50

2.
31

3.
60

2.
01

.0
37

1.
16

.0
61

.3
77

.0
81

20
75

2.
54

2.
93

2.
44

.0
22

1.
05

.0
83

.3
85

.0
82

21
00

3.
15

3.
38

3.
10

.0
20

1.
02

.0
89

.3
69

.0
74

C
on

st
an

t f
er

ti
lit

y
20

04
1.

42
1.

38
1.

44
.0

82
0.

99
.0

98
.2

53
.0

80
in

 a
ll 

re
gi

on
s

20
10

1.
53

1.
56

1.
53

.0
30

1.
01

.0
93

.2
65

.0
60

20
20

1.
78

2.
25

1.
66

–.
05

4
1.

08
.0

75
.2

87
.0

50
20

30
2.

01
3.

14
1.

74
–.

08
3

1.
16

.0
61

.3
29

.0
55

20
50

2.
17

3.
34

1.
90

.0
34

1.
15

.0
62

.3
94

.0
62



20
75

2.
19

2.
67

2.
06

.0
17

1.
07

.0
78

.4
24

.0
60

21
00

2.
45

2.
67

2.
39

.0
05

1.
03

.0
87

.4
12

.0
65

H
ig

he
r 

lif
e 

ex
pe

ct
an

cy
20

04
1.

43
1.

38
1.

45
.0

81
0.

99
.0

98
.2

53
.0

80
in

 a
ll 

re
gi

on
s

20
10

1.
55

1.
60

1.
54

.0
29

1.
01

.0
92

.2
64

.0
61

20
20

1.
83

2.
40

1.
69

–.
05

6
1.

09
.0

73
.2

86
.0

53
20

30
2.

09
3.

44
1.

78
–.

09
0

1.
18

.0
58

.3
30

.0
59

20
50

2.
39

3.
98

2.
04

.0
22

1.
18

.0
57

.3
97

.0
69

20
75

2.
68

3.
39

2.
50

.0
26

1.
08

.0
75

.4
02

.0
79

21
00

3.
29

3.
70

3.
18

.0
23

1.
04

.0
85

.3
90

.0
72

D
ou

bl
in

g 
im

m
ig

ra
ti

on
20

04
1.

43
1.

38
1.

45
.0

82
0.

99
.0

98
.2

53
.0

80
in

 a
ll 

re
gi

on
s

20
10

1.
55

1.
58

1.
55

.0
30

1.
00

.0
93

.2
63

.0
60

20
20

1.
85

2.
32

1.
72

–.
05

2
1.

08
.0

76
.2

81
.0

52
20

30
2.

14
3.

30
1.

86
–.

08
4

1.
15

.0
62

.3
17

.0
60

20
50

2.
53

3.
79

2.
22

.0
32

1.
14

.0
64

.3
60

.0
75

20
75

3.
02

3.
61

2.
86

.0
16

1.
06

.0
80

.3
64

.0
79

21
00

3.
89

4.
33

3.
77

.0
23

1.
03

.0
85

.3
56

.0
69

R
is

e 
in

 h
ea

lt
h 

ex
pe

nd
it

ur
es

 
20

04
1.

43
1.

38
1.

45
.0

84
0.

99
.0

98
.2

53
.0

80
by

 3
%

 in
 a

ll 
re

gi
on

s
20

10
1.

54
1.

58
1.

54
.0

33
1.

01
.0

93
.2

70
.0

61
20

20
1.

80
2.

29
1.

68
–.

05
0

1.
08

.0
75

.3
03

.0
53

20
30

2.
04

3.
18

1.
77

–.
08

6
1.

16
.0

61
.3

59
.0

61
20

50
2.

30
3.

43
2.

02
.0

26
1.

14
.0

64
.4

13
.0

78
20

75
2.

59
3.

03
2.

48
.0

11
1.

05
.0

81
.4

12
.0

90
21

00
3.

22
3.

46
3.

17
.0

17
1.

02
.0

89
.3

99
.0

87

F
in

an
ci

ng
 b

en
efi

ts
 b

y 
20

04
1.

42
1.

38
1.

45
.0

84
0.

99
.0

98
.2

53
.0

80
ge

ne
ra

l t
ax

 r
ev

en
ue

s
20

10
1.

53
1.

57
1.

53
.0

32
1.

01
.0

93
.2

53
.0

71
20

20
1.

79
2.

17
1.

67
–.

05
1

1.
08

.0
75

.2
53

.0
81

20
30

2.
02

3.
17

1.
75

–.
08

5
1.

16
.0

61
.2

53
.1

24
20

50
2.

26
3.

44
1.

98
.0

28
1.

15
.0

63
.2

53
.1

84
20

75
2.

56
3.

06
2.

43
.0

13
1.

06
.0

80
.2

53
.1

95
21

00
3.

17
3.

46
3.

10
.0

21
1.

03
.0

87
.2

53
.1

78

(c
o

n
ti

n
u

ed
)



F
in

an
ci

ng
 b

en
efi

ts
20

04
1.

42
1.

38
1.

44
.0

80
0.

99
.0

98
.2

53
.0

80
by

 d
eb

t
20

10
1.

52
1.

55
1.

53
.0

26
1.

00
.0

94
.2

53
.0

60
20

20
1.

79
2.

23
1.

68
–.

06
3

1.
07

.0
77

.2
53

.0
51

20
30

1.
96

3.
04

1.
70

–.
11

2
1.

16
.0

61
.3

40
.1

12
20

50
2.

26
3.

28
2.

01
.0

06
1.

13
.0

66
.3

83
.1

35
20

75
2.

58
2.

89
2.

50
–.

01
2

1.
04

.0
85

.3
78

.1
96

21
00

3.
27

3.
31

3.
28

–.
00

9
1.

00
.0

94
.3

59
.2

25

C
ut

 o
f r

ep
la

ce
m

en
t r

at
es

 
20

04
1.

43
1.

39
1.

46
.0

85
0.

99
.0

98
.2

51
.0

80
in

 a
ll 

re
gi

on
s

20
10

1.
55

1.
60

1.
54

.0
36

1.
01

.0
92

.2
60

.0
60

20
20

1.
82

2.
36

1.
68

–.
04

4
1.

09
.0

73
.2

67
.0

50
20

30
2.

06
3.

32
1.

76
–.

07
4

1.
17

.0
59

.2
93

.0
55

20
50

2.
29

3.
66

1.
98

.0
40

1.
17

.0
60

.3
32

.0
61

20
75

2.
59

3.
33

2.
39

.0
17

1.
09

.0
74

.3
33

.0
62

21
00

3.
22

3.
86

3.
05

.0
22

1.
06

.0
79

.3
20

.0
57

P
ri

va
ti

zi
ng

 p
en

si
on

s
20

04
1.

46
1.

40
1.

49
.0

97
0.

98
.1

00
.1

07
.0

85
20

10
1.

60
1.

71
1.

57
.0

55
1.

02
.0

89
.1

11
.0

63
20

20
1.

90
2.

69
1.

70
–.

01
5

1.
12

.0
67

.1
16

.0
49

20
30

2.
15

3.
95

1.
77

–.
04

4
1.

22
.0

52
.1

27
.0

48
20

50
2.

41
4.

81
1.

93
.0

70
1.

26
.0

48
.1

37
.0

35
20

75
2.

78
5.

12
2.

28
.0

20
1.

22
.0

52
.1

39
.0

22
21

00
3.

52
6.

34
2.

92
.0

24
1.

21
.0

53
.1

35
.0

21

T
ab

le
 5

.5
(c

on
ti

nu
ed

)

In
de

x 
of

In
de

x 
of

In
de

x 
of

In
de

x 
of

So
ci

al
A

ve
ra

ge
na

ti
on

al
ca

pi
ta

l
la

bo
r

C
ur

re
nt

pr
et

ax
In

te
re

st
se

cu
ri

ty
w

ag
e

Y
ea

r
in

co
m

e
st

oc
k

su
pp

ly
ac

co
un

t/
N

I
w

ag
e

ra
te

co
st

 r
at

e
ta

x



T
ab

le
 5

.6
S

im
ul

at
io

n 
re

su
lt

s 
fo

r 
Ja

pa
n In
de

x 
of

In
de

x 
of

In
de

x 
of

In
de

x 
of

So
ci

al
A

ve
ra

ge
na

ti
on

al
ca

pi
ta

l
la

bo
r

C
ur

re
nt

pr
et

ax
In

te
re

st
se

cu
ri

ty
w

ag
e

Y
ea

r
in

co
m

e
st

oc
k

su
pp

ly
ac

co
un

t/
N

I
w

ag
e

ra
te

co
st

 r
at

e
ta

x

B
as

e 
ca

se
20

04
0.

49
0.

50
0.

49
.1

38
1.

01
.0

98
.2

21
.0

66
20

10
0.

50
0.

53
0.

49
.0

82
1.

02
.0

93
.2

57
.0

43
20

20
0.

54
0.

72
0.

49
–.

05
0

1.
10

.0
75

.2
99

.0
27

20
30

0.
60

1.
00

0.
52

–.
07

0
1.

18
.0

61
.3

01
.0

31
20

50
0.

60
0.

95
0.

52
.0

60
1.

17
.0

63
.3

59
.0

22
20

75
0.

61
0.

77
0.

57
.0

27
1.

08
.0

80
.3

54
.0

26
21

00
0.

71
0.

83
0.

69
.0

28
1.

05
.0

87
.3

28
.0

27

C
on

st
an

t t
im

e 
pr

ef
er

en
ce

20
04

0.
49

0.
50

0.
49

.1
39

1.
01

.0
98

.2
20

.0
66

in
 C

hi
na

20
10

0.
50

0.
54

0.
49

.0
81

1.
03

.0
93

.2
56

.0
43

20
20

0.
55

0.
76

0.
49

–.
08

5
1.

11
.0

72
.2

95
.0

28
20

30
0.

63
1.

17
0.

51
–.

17
2

1.
23

.0
54

.2
91

.0
39

20
50

0.
72

2.
03

0.
51

–.
18

0
1.

41
.0

36
.3

04
.0

51
20

75
0.

89
3.

62
0.

56
–.

12
7

1.
59

.0
25

.2
56

.0
67

21
00

1.
10

4.
82

0.
68

–.
05

0
1.

63
.0

23
.2

27
.0

65

L
ow

er
 te

ch
no

lo
gy

 g
ro

w
th

 
20

04
0.

48
0.

49
0.

48
.0

57
1.

00
.0

99
.2

24
.0

67
in

 C
hi

na
20

10
0.

51
0.

61
0.

49
0.

01
6

1.
06

.0
85

.2
48

.0
50

20
20

0.
57

0.
86

0.
50

–.
06

6
1.

14
.0

67
.2

83
.0

40
20

30
0.

63
1.

12
0.

52
–.

04
0

1.
21

.0
56

.2
90

.0
41

20
50

0.
61

1.
00

0.
52

.0
65

1.
18

.0
61

.3
54

.0
28

20
75

0.
60

0.
73

0.
57

.0
34

1.
07

.0
83

.3
60

.0
26

21
00

0.
71

0.
80

0.
68

.0
28

1.
04

.0
89

.3
32

.0
25

C
on

st
an

t f
er

ti
lit

y
20

04
0.

49
0.

50
0.

49
.1

38
1.

01
.0

98
.2

22
.0

66
in

 a
ll 

re
gi

on
s

20
10

0.
49

0.
53

0.
49

.0
81

1.
02

.0
93

.2
57

.0
43

20
20

0.
54

0.
71

0.
49

–.
05

3
1.

10
.0

75
.3

00
.0

26
(c

o
n

ti
n

u
ed

)



20
30

0.
60

0.
99

0.
51

–.
06

8
1.

18
.0

61
.3

02
.0

27
20

50
0.

56
0.

91
0.

48
.0

69
1.

17
.0

62
.3

78
.0

09
20

75
0.

48
0.

62
0.

44
.0

21
1.

09
.0

78
.4

25
–.

00
4

21
00

0.
48

0.
55

0.
46

–.
01

0
1.

05
.0

87
.4

00
.0

07

H
ig

he
r 

lif
e 

ex
pe

ct
an

cy
20

04
0.

49
0.

50
0.

49
.1

42
1.

00
.0

98
.2

20
.0

67
in

 a
ll 

re
gi

on
s

20
10

0.
50

0.
55

0.
49

.0
87

1.
03

.0
92

.2
55

.0
44

20
20

0.
55

0.
76

0.
50

–.
04

7
1.

11
.0

73
.2

98
.0

27
20

30
0.

62
1.

08
0.

52
–.

07
2

1.
20

.0
58

.3
05

.0
30

20
50

0.
63

1.
10

0.
53

.0
59

1.
20

.0
57

.3
67

.0
19

20
75

0.
63

0.
85

0.
58

.0
36

1.
10

.0
75

.3
82

.0
21

21
00

0.
73

0.
87

0.
70

.0
33

1.
06

.0
85

.3
50

.0
21

D
ou

bl
in

g 
im

m
ig

ra
ti

on
 

20
04

0.
49

0.
50

0.
49

.1
38

1.
01

.0
98

.2
21

.0
66

in
 a

ll 
re

gi
on

s
20

10
0.

50
0.

54
0.

49
.0

83
1.

02
.0

93
.2

56
.0

43
20

20
0.

54
0.

72
0.

50
–.

04
8

1.
10

.0
76

.2
96

.0
27

20
30

0.
62

1.
00

0.
53

–.
06

8
1.

17
.0

62
.2

97
.0

31
20

50
0.

63
0.

99
0.

54
.0

58
1.

16
.0

64
.3

49
.0

24
20

75
0.

66
0.

83
0.

62
.0

28
1.

08
.0

80
.3

43
.0

27
21

00
0.

79
0.

94
0.

76
.0

30
1.

05
.0

85
.3

20
.0

26

R
is

e 
in

 h
ea

lt
h 

ex
pe

nd
it

ur
es

 
20

04
0.

49
0.

50
0.

49
.1

39
1.

01
.0

98
.2

21
.0

66
by

 3
%

 in
 a

ll 
re

gi
on

s
20

10
0.

50
0.

54
0.

49
.0

85
1.

02
.0

93
.2

61
.0

44
20

20
0.

54
0.

73
0.

50
–.

04
9

1.
10

.0
75

.3
16

.0
28

20
30

0.
61

1.
00

0.
52

–.
07

5
1.

18
.0

61
.3

36
.0

32
20

50
0.

60
0.

95
0.

52
.0

55
1.

16
.0

64
.3

99
.0

27
20

75
0.

62
0.

76
0.

58
.0

23
1.

07
.0

81
.3

94
.0

34
21

00
0.

72
0.

82
0.

70
.0

27
1.

04
.0

89
.3

65
.0

36

T
ab

le
 5

.6
(c

on
ti

nu
ed

)

In
de

x 
of

In
de

x 
of

In
de

x 
of

In
de

x 
of

So
ci

al
A

ve
ra

ge
na

ti
on

al
ca

pi
ta

l
la

bo
r

C
ur

re
nt

pr
et

ax
In

te
re

st
se

cu
ri

ty
w

ag
e

Y
ea

r
in

co
m

e
st

oc
k

su
pp

ly
ac

co
un

t/
N

I
w

ag
e

ra
te

co
st

 r
at

e
ta

x



F
in

an
ci

ng
 b

en
efi

ts
 b

y 
ge

ne
ra

l
20

04
0.

49
0.

50
0.

49
.1

42
1.

01
.0

98
.2

21
.0

65
ta

x 
re

ve
nu

es
20

10
0.

49
0.

53
0.

49
.0

86
1.

02
.0

93
.2

21
.0

72
20

20
0.

54
0.

72
0.

49
–.

05
2

1.
10

.0
75

.2
21

.0
91

20
30

0.
60

1.
00

0.
51

–.
07

4
1.

18
.0

61
.2

21
.0

98
20

50
0.

60
0.

96
0.

51
.0

60
1.

17
.0

63
.2

21
.1

40
20

75
0.

61
0.

77
0.

57
.0

25
1.

08
.0

80
.2

21
.1

42
21

00
0.

71
0.

82
0.

68
.0

30
1.

05
.0

87
.2

21
.1

20

F
in

an
ci

ng
 b

en
efi

ts
 b

y 
de

bt
20

04
0.

48
0.

50
0.

48
.1

25
1.

01
.0

98
.2

21
.0

65
20

10
0.

49
0.

53
0.

48
.0

61
1.

02
.0

94
.2

21
.0

43
20

20
0.

54
0.

71
0.

50
–.

07
6

1.
09

.0
77

.2
21

.0
27

20
30

0.
55

0.
91

0.
47

–.
16

1
1.

18
.0

61
.3

28
.1

70
20

50
0.

61
0.

94
0.

53
.0

04
1.

15
.0

66
.3

54
.1

58
20

75
0.

64
0.

76
0.

61
–.

02
8

1.
05

.0
85

.3
39

.2
65

21
00

0.
78

0.
84

0.
77

–.
03

0
1.

02
.0

94
.3

02
.3

31

C
ut

 o
f r

ep
la

ce
m

en
t r

at
es

 
20

04
0.

49
0.

50
0.

49
.1

31
1.

00
.0

98
.2

22
.0

66
in

 a
ll 

re
gi

on
s

20
10

0.
50

0.
54

0.
49

.0
72

1.
03

.0
92

.2
56

.0
44

20
20

0.
54

0.
75

0.
49

–.
06

3
1.

11
.0

73
.2

95
.0

29
20

30
0.

61
1.

05
0.

52
–.

08
0

1.
19

.0
59

.2
96

.0
34

20
50

0.
61

1.
03

0.
52

.0
57

1.
19

.0
60

.3
52

.0
26

20
75

0.
63

0.
86

0.
57

.0
18

1.
11

.0
74

.3
45

.0
33

21
00

0.
75

0.
94

0.
70

.0
21

1.
08

.0
79

.3
15

.0
38

P
ri

va
ti

zi
ng

 p
en

si
on

s
20

04
0.

49
0.

50
0.

49
.1

34
1.

00
.1

00
.1

00
.0

71
20

10
0.

51
0.

58
0.

49
.0

81
1.

04
.0

89
.1

10
.0

47
20

20
0.

57
0.

85
0.

50
–.

04
2

1.
14

.0
67

.1
29

.0
32

20
30

0.
64

1.
24

0.
52

–.
06

4
1.

24
.0

52
.1

38
.0

33
20

50
0.

65
1.

36
0.

51
.0

68
1.

28
.0

48
.1

57
.0

14
20

75
0.

69
1.

33
0.

55
.0

55
1.

25
.0

52
.1

55
.0

16
21

00
0.

83
1.

58
0.

68
.0

08
1.

24
.0

53
.1

43
.0

24



T
ab

le
 5

.7
S

im
ul

at
io

n 
re

su
lt

s 
fo

r 
C

hi
na

In
de

x 
of

In
de

x 
of

In
de

x 
of

In
de

x 
of

So
ci

al
A

ve
ra

ge
na

ti
on

al
ca

pi
ta

l
la

bo
r

C
ur

re
nt

pr
et

ax
In

te
re

st
se

cu
ri

ty
w

ag
e

Y
ea

r
in

co
m

e
st

oc
k

su
pp

ly
ac

co
un

t/
N

I
w

ag
e

ra
te

co
st

 r
at

e
ta

x

B
as

e 
ca

se
20

04
1.

33
1.

52
8.

90
–.

16
1

0.
98

.1
11

.0
71

0.
71

20
10

2.
29

2.
76

9.
78

–.
02

0
0.

24
.0

93
.0

82
.0

88
20

20
4.

23
6.

31
10

.1
3

.0
78

0.
42

.0
75

.0
85

.0
76

20
30

5.
82

10
.7

1
8.

99
.0

91
0.

65
.0

61
.1

15
.0

43
20

50
8.

52
15

.1
5

7.
87

–.
02

9
1.

09
.0

63
.1

89
–.

01
5

20
75

9.
57

13
.4

4
8.

62
–.

01
8

1.
12

.0
80

.2
69

–.
00

2
21

00
11

.3
1

14
.6

5
10

.4
7

–.
01

4
1.

09
.0

87
.2

77
.0

19

C
on

st
an

t t
im

e 
pr

ef
er

en
ce

 
20

04
1.

33
1.

52
8.

95
–.

15
5

0.
15

.0
98

.1
11

.0
73

in
 C

hi
na

20
10

2.
33

2.
82

9.
92

–.
00

7
0.

24
.0

93
.0

82
.0

92
20

20
4.

56
7.

06
10

.7
7

.1
15

0.
43

.0
72

.0
80

.0
94

20
30

7.
01

14
.6

2
10

.3
8

.1
61

0.
68

.0
54

.0
99

.0
86

20
50

12
.1

2
38

.2
4

9.
27

.1
21

1.
32

.0
36

.1
49

.0
63

20
75

14
.8

0
67

.1
2

9.
05

.1
00

1.
65

.0
25

.2
24

.0
13

21
00

17
.6

6
86

.1
3

10
.5

4
.0

53
1.

69
.0

23
.2

60
–.

01
0

L
ow

er
 te

ch
no

lo
gy

 g
ro

w
th

20
04

1.
39

1.
58

9.
36

.0
20

0.
15

.0
99

.1
10

.0
97

in
 C

hi
na

20
10

1.
90

2.
52

10
.3

0
.0

95
0.

19
.0

85
.0

96
.0

89
20

20
2.

80
4.

71
11

.0
0

.1
47

0.
26

.0
67

.1
12

.0
58

20
30

3.
40

6.
77

10
.3

1
.1

24
0.

33
.0

56
.1

51
.0

12
20

50
4.

48
8.

21
9.

99
–.

06
3

0.
45

.0
61

.2
24

–.
05

4
20

75
5.

02
6.

83
11

.5
4

–.
04

3
0.

44
.0

83
.2

82
–.

01
6

21
00

6.
00

7.
57

14
.1

1
–.

02
5

0.
43

.0
89

.2
83

.0
16

C
on

st
an

t f
er

ti
lit

y 
20

04
1.

33
1.

52
8.

91
–.

16
0

0.
15

.0
98

.1
11

.0
71

in
 a

ll 
re

gi
on

s
20

10
2.

29
2.

76
9.

78
–.

01
8

0.
24

.0
93

.0
82

.0
88

20
20

4.
23

6.
29

10
.1

2
.0

81
0.

42
.0

75
.0

85
.0

76
20

30
5.

80
10

.6
8

8.
96

.0
95

0.
65

.0
61

.1
15

.0
43

20
50

8.
27

14
.9

5
7.

60
–.

02
5

1.
09

.0
62

.1
93

–.
01

8
20

75
8.

57
12

.3
5

7.
66

–.
01

6
1.

13
.0

78
.2

93
–.

01
2



21
00

9.
35

12
.0

3
8.

68
.0

18
1.

08
.0

87
.3

05
.0

12

H
ig

he
r 

lif
e 

ex
pe

ct
an

cy
20

04
1.

33
1.

52
8.

96
–.

15
7

0.
15

.0
98

.1
11

.0
73

in
 a

ll 
re

gi
on

s
20

10
2.

32
2.

82
9.

85
–.

01
5

0.
24

.0
92

.0
83

.0
90

20
20

4.
33

6.
67

10
.2

4
.0

82
0.

43
.0

73
.0

86
.0

79
20

30
6.

01
11

.6
5

9.
13

.0
97

0.
66

.0
58

.1
17

.0
47

20
50

8.
94

17
.4

8
8.

01
–.

02
3

1.
12

.0
57

.2
02

–.
01

5
20

75
10

.0
0

14
.8

8
8.

84
–.

02
7

1.
14

.0
75

.3
03

–.
01

3
21

00
11

.6
5

15
.4

4
10

.7
1

–.
01

6
1.

10
.0

85
.3

18
.0

17

D
ou

bl
in

g 
im

m
ig

ra
ti

on
20

04
1.

33
1.

52
8.

90
–.

15
9

0.
15

.0
98

.1
11

.0
71

in
 a

ll 
re

gi
on

s
20

10
2.

28
2.

74
9.

75
–.

01
6

0.
24

.0
93

.0
83

.0
89

20
20

4.
20

6.
21

10
.0

7
.0

85
0.

42
.0

76
.0

85
.0

76
20

30
5.

73
10

.4
3

8.
89

.1
01

0.
65

.0
62

.1
17

.0
42

20
50

8.
27

14
.6

1
7.

67
–.

03
2

1.
09

.0
64

.1
92

–.
01

7
20

75
9.

16
12

.9
1

8.
26

–.
02

3
1.

12
.0

80
.2

73
–.

00
3

21
00

10
.7

9
14

.1
9

9.
95

–.
02

1
1.

09
.0

85
.2

78
.0

21

R
is

e 
in

 h
ea

lt
h 

ex
pe

nd
it

ur
es

20
04

1.
33

1.
51

8.
91

–.
16

3
0.

15
.0

98
.1

11
.0

71
by

 3
%

 in
 a

ll 
re

gi
on

s
20

10
2.

29
2.

77
9.

78
–.

02
2

0.
24

.0
93

.0
84

.0
89

20
20

4.
25

6.
35

10
.1

5
.0

76
0.

42
.0

75
.0

90
.0

77
20

30
5.

84
10

.7
3

9.
02

.0
92

0.
65

.0
61

.1
50

.0
45

20
50

8.
53

15
.0

0
7.

92
–.

02
8

1.
08

.0
64

.2
38

–.
01

2
20

75
9.

57
13

.1
7

8.
68

–.
01

7
1.

11
.0

81
.3

03
.0

01
21

00
11

.3
0

14
.3

0
10

.5
4

–.
01

3
1.

08
.0

89
.2

85
.0

22

F
in

an
ci

ng
 b

en
efi

ts
 b

y
20

04
1.

32
1.

52
8.

90
–.

16
4

0.
15

.0
98

.1
11

.0
71

ge
ne

ra
l t

ax
 r

ev
en

ue
s

20
10

2.
29

2.
76

9.
79

–.
02

1
0.

24
.0

93
.1

11
.0

63
20

20
4.

25
6.

34
10

.1
6

.0
78

0.
42

.0
75

.1
11

.0
53

20
30

5.
84

10
.7

8
9.

00
.0

93
0.

65
.0

61
.1

11
.0

47
20

50
8.

47
15

.1
5

7.
81

–.
02

9
1.

09
.0

63
.1

11
.0

60
20

75
9.

43
13

.2
7

8.
49

–.
01

8
1.

12
.0

80
.1

11
.1

49
21

00
11

.1
6

14
.3

3
10

.3
6

–.
01

4
1.

08
.0

87
.1

11
.1

76
(c

o
n

ti
n

u
ed

)



F
in

an
ci

ng
 b

en
efi

ts
 b

y 
de

bt
20

04
1.

33
1.

52
8.

91
–.

15
4

0.
15

.0
98

.1
11

.0
71

20
10

2.
28

2.
73

9.
77

–.
01

2
0.

23
.0

94
.0

83
.0

88
20

20
4.

21
6.

16
10

.1
2

.0
87

0.
42

.0
77

.0
85

.0
75

20
30

5.
81

10
.6

2
8.

99
.1

06
0.

65
.0

61
.1

15
.0

43
20

50
8.

40
14

.3
7

7.
87

–.
01

6
1.

07
.0

66
.1

91
–.

01
8

20
75

9.
27

12
.2

1
8.

54
–.

00
7

1.
09

.0
85

.2
74

–.
01

0
21

00
10

.7
9

12
.8

7
10

.2
7

–.
00

1
1.

06
.0

94
.2

83
.0

07

C
ut

 o
f r

ep
la

ce
m

en
t r

at
es

20
04

1.
33

1.
51

8.
94

–.
16

2
0.

15
.0

98
.1

11
.0

72
in

 a
ll 

re
gi

on
s

20
10

2.
31

2.
80

9.
82

–.
02

0
0.

24
.0

92
.0

81
.0

89
20

20
4.

29
6.

55
10

.1
7

.0
76

0.
42

.0
73

.0
77

.0
77

20
30

5.
91

11
.2

5
9.

02
.0

88
0.

66
.0

59
.1

01
.0

44
20

50
8.

62
16

.2
0

7.
82

–.
03

1
1.

11
.0

60
.1

62
–.

01
4

20
75

9.
76

14
.8

2
8.

57
–.

01
7

1.
15

.0
74

.2
25

–.
00

2
21

00
11

.5
4

16
.2

9
10

.3
8

–.
01

3
1.

12
.0

79
.2

31
.0

17

P
ri

va
ti

zi
ng

 p
en

si
on

s
20

04
1.

33
1.

50
9.

01
–.

17
1

0.
15

.1
00

.0
31

.0
77

20
10

2.
36

2.
98

9.
91

–.
03

1
0.

24
.0

89
.0

28
.0

94
20

20
4.

49
7.

51
10

.3
3

.0
61

0.
44

.0
67

.0
30

.0
83

20
30

6.
28

13
.5

5
9.

19
.0

76
0.

69
.0

52
.0

39
.0

52
20

50
9.

18
21

.5
5

7.
74

–.
03

8
1.

19
.0

48
.0

52
-.

00
7

20
75

10
.6

9
23

.2
0

8.
33

–.
01

2
1.

29
.0

52
.0

55
–.

00
2

21
00

12
.6

6
26

.8
4

9.
95

–.
01

1
1.

28
.0

53
.0

53
.0

10

T
ab

le
 5

.7
(c

on
ti

nu
ed

)

In
de

x 
of

In
de

x 
of

In
de

x 
of

In
de

x 
of

So
ci

al
A

ve
ra

ge
na

ti
on

al
ca

pi
ta

l
la

bo
r

C
ur

re
nt

pr
et

ax
In

te
re

st
se

cu
ri

ty
w

ag
e

Y
ea

r
in

co
m

e
st

oc
k

su
pp

ly
ac

co
un

t/
N

I
w

ag
e

ra
te

co
st

 r
at

e
ta

x



labor supply by each successive cohort. Thus, the future decrease in the ac-
tual labor force is offset in the European Union, Japan, and China and the
growth in the actual number of workers in the United States is augmented.
However, effective labor supply grows at much different rates in the regions.
In Japan it increases over the century by 41 percent. In the European
Union it more than doubles over the same period. And in the United States
it increases over the century by a factor of almost four.

The evolution of effective labor supply in China is particularly interest-
ing. During the next two decades effective labor supply increases, then it
declines until mid century when it begins to increase again. This complex
pattern reflects major changes in substitution and income effects over the
transition, the demographic changes themselves, as well as the ongoing
technological change. By the end of the century, China’s effective labor
supply is larger, but only 18 percent larger, than it is today.

Due to the dramatic aging of populations, social security tax rates in-
crease through 2050 by 5.5 percentage points in the United States, by 12.8
percentage points in the European Union, by 13.8 percentage points in
Japan, and by 7.8 percentage points in China. Over the century the respec-
tive increases are 11.4 percentage points in the United States and the Euro-
pean Union, 10.7 percentage points in Japan, and 16.6 percentage points in
China. These changes constitute very major percentage payroll tax hikes
given the base-year values. In the United States and China, for example, the
model is predicting more than a 100 percent rise in payroll tax rates.

Despite the rising payroll tax burden, capital stocks rise dramatically in
all regions over the course of the century. The capital stock increases by a
factor of 4.7 in the United States, by a factor of 2.5 in the European Union,
by a factor of 1.7 in Japan, and by a factor of 9.6 in China. In China this
development is due to high investment rates associated with high private
saving and the assumed rapid catch-up in the country’s level of technology.
The other regions also benefit from the economic boom in China. As the
development of the current accounts suggests, initially capital mainly flows
from the three developed regions to China. However, in subsequent
decades the asset holdings of the United States, the European Union, and
Japan in China decline and capital starts to flow from China to all three of
these regions. After 2050, this is reversed again so that capital flows from
the United States, the European Union, and Japan back to China. This re-
versal is expected; it reflects the repatriation of Chinese foreign capital
earnings back to China.

The differences across the four regions in the growth of effective labor
supply and capital stock and, in the case of China, in the evolution of 
the multifactor productivity coefficient materially affects overall economic
growth. In the United States, output grows by a factor of 4.1 over the next
100 years. It grows by a factor of 2.2 in the European Union, 1.4 in Japan,
and 8.5 in China. The larger increase in capital compared to labor supply
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leads to an increase in the pretax wage rate in the developed economies of
almost 16 percent through the middle of the century. In China wages rise by
more than 700 percent thanks, primarily, to the gradual increase in China’s
technology level. After 2050, however, growth in labor supply exceeds
growth in capital stocks in all regions so that the wage rate starts to decline.
At the end of the century real wages per unit of human capital in the devel-
oped economies are still above 2004 levels, but only 4 percent higher.

As one would expect, the worldwide capital deepening in the first half of
the century and capital shallowing in the second half has a major impact
on the world interest rate. Between 2004 and 2030 the world interest rate
declines by 370 basis points—from .098 to .061. This is followed by an in-
crease to a 2100 level of .087 percent. Wage tax rates follow a similar pat-
tern—declining in the first half of the century and rising in the second half.

This interesting pattern in the evolution of factor prices reflects China’s
ongoing rapid growth and its assumed gradual change in saving behavior.
During the first half of the century, China makes a major contribution to
worldwide capital formation. In the second half of the century, more and
more of its cohorts have adopted U.S. preferences with respect to spending
and the Chinese saving engine starts to sputter and fail.

To understand better the role of China in worldwide capital formation,
let’s consider what would happen were the developed world forced to
evolve without the ability to import capital from China.

5.4 The World Economy’s Baseline Transition Path Excluding China

Table 5.8 reports baseline transition paths for the developed economies
if we calibrate the model as previously, but simply exclude China. Doing so
has dramatic effects. Capital stocks in all three regions in the initial years
of the transition are much higher compared to the four-country case since
more capital now remains in the developed world. For example, in 2010 the
capital stock index in the United States is 1.60 compared with 1.02 in the
four-country simulation (see table 5.4). In both simulations, the capital
stock is measured relative to the U.S. value in 2004 in the four-country sim-
ulation.

Interestingly, even though the developed world has more capital to work
with initially, real wages are actually lower in 2010 than in the transition
with China. The reason is that labor supply is initially also much higher in
the developed world in the no-China simulation. Presumably this reflects
the income effect of having lower real wages in the medium term when
China is no longer serving as the developed world’s saving machine.

With China out of the picture, the developed regions’ capital stocks in-
crease much less rapidly over time. This puts a significant damper on out-
put growth. During the first half of the century, capital growth is somewhat
larger than labor supply growth. Thus wage rates increase by approximately
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2 percent and the world interest rate decreases by about 30 basis points. In
the second half of the century, however, all three regions experience a capi-
tal shortage due to the high tax burden. As a consequence, wage rates de-
cline. Indeed, the 2100 wage per unit of human capital is 4 percent below its
2004 level, and the interest rate is 100 basis points above its base year value.
The lower level of real wages in the no-China transition leads to higher av-
erage wage and payroll tax rates, both of which limit capital accumulation.

The current accounts show that capital flows primarily to the United
States during the coming decades due to its younger population and higher
population growth rate. After 2050, capital flows to the European Union
and increasingly to Japan as the Europeans and Japanese repatriate their
U.S.-earned income.

As indicated in the introduction, the no-China developed world transi-
tion path shows a relatively modest capital shortage compared to our pre-
vious findings reported in Fehr, Jokisch, and Kotlikoff (2004a, 2004b,
2005). The main reason, again, is that we are now calibrating the model to
include government investment. In addition, we’ve switched to using Eu-
ropean Commission (2005) data for our measures of social contributions
received. This lowers, somewhat, initial payroll tax rates as well as subse-
quent payroll tax hikes.

5.5 Adjustment Costs

Table 5.9 repeats the base-case simulation, but includes capital adjust-
ment costs. A comparison of this table with the first panels in tables 5.4
through 5.7 shows that adjustment costs make very little difference to the
four-region dynamic equilibrium. The initial levels and times paths of re-
gional stock prices per unit of physical capital (the ratio of market value to
replacement cost) are, however, interesting.

In 2004, E.U. stock prices are 5.1 percent lower than U.S. stock prices.
Japanese stock prices are 12.6 percent lower, and Chinese stock prices are
16.1 percent higher. The model predicts increases in stock values in all four
regions for the next 10 to 20 years, depending on the region, followed by a
long-term decline in stock values. The U.S. stock market value is 1.000 in
2004, hits 1.062 in 2020, and falls to .917 in 2100. The European Union’s
2004 stock market value is .949. It’s .979 in 2020 and then gradually falls to
.882 in 2100. Japan’s 2004 stock market value is .874. In 2020 it’s .938, but
then falls to .851 by century’s end. And China’s stock market value starts
at 1.161, reaches 1.196 in 2020, and declines to .914 in 2100.

5.6 Examining China’s Saving and Absorption of Technology

This section returns to the four-region model without adjustment costs
and examines the importance of our assumptions about the evolution of
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Chinese saving behavior and the rate at which China absorbs developed-
world technology. Specifically, we first consider keeping the time-
preference rate of successive Chinese cohorts at the same level calibrated
for all Chinese cohorts for 2004 in the base-case transition. Next we assume
the technology coefficient in the Chinese Cobb-Douglas production func-
tion rises only to half, rather than 100 percent, of the U.S. level by 2050 and
remains at that value thereafter.

5.6.1 Constant Time-Preference Rate in China

The second simulation reported in tables 5.4 through 5.7 permanently
maintains the Chinese time-preference rate at its year-2004 level. Doing so
has dramatic consequences. In particular, the 2100 world stock of capital
is 5.9 times higher than in the base case! China not only becomes the
world’s saver, it also becomes the world’s investor, sending huge flows of
capital to the developed world over the course of the century. By 2100, the
capital stocks in the United States, the European Union, and Japan are 5.6,
5.6, and 5.8 times their initial values, respectively.

This huge impetus to capital formation has a major impact on economic
growth in all four regions, leaving world output roughly 50 percent higher
in 2100 than it would otherwise have been. This is true notwithstanding a
basically unchanged supply of labor in the four regions. The rough con-
stancy of labor supply reflects competing income and substitution effects
arising from roughly 55 percent higher long-run (year 2100) levels of the
real wage per unit of human capital. The long-run capital glut also leads to
a very major decline in the world real interest rates—from 9.8 percent in
2004 to 2.3 percent in 2100.

The long-run rise in real wages has a major effect on long-run payroll tax
rates, although it does very little to payroll tax rates over the next three
decades. Year-2100 payroll tax rates are now 16.4 percent instead of 23.0
percent in the United States, 26.1 percent instead of 36.7 percent in the Eu-
ropean Union, 22.7 percent instead of 32.8 percent in Japan, and 26.0 per-
cent instead of 27.7 percent in China. Higher output growth immediately
translates into increased government expenditures. This explains the higher
wage tax rates in the medium and long run.

5.6.2 Slower Technology Growth in China

Our next simulation, reported in the third panels of tables 5.4 through
5.7, assumes that the multifactor technology coefficient in the Chinese pro-
duction function rises by 2050 to only 50, rather than 100 percent, of the
U.S. level and remains fixed at half the U.S. level thereafter. As a compari-
son with the base case shows, slower Chinese technological growth means
much lower capital demand, output, and real wage levels in China. Indeed,
in 2100 the Chinese capital stock and output levels are just over half of their
base-case values. And the Chinese real wage is only 39 percent of what it
otherwise would have been.
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In contrast to what happens to China’s capital stock, China’s labor
supply is significantly higher along the entire transition path. This reflects
the income effects (relative to the base case) experienced by the Chinese in
receiving lower real wages as well as smaller inheritances. These income
effects matter to labor supply from the get-go. Indeed, the immediate in-
crease in labor supply explains why Chinese output and capital stock lev-
els are initially higher than they are in the base case.

The rise in China’s labor supply doesn’t suffice to offset the lower path of
wages with respect to determining the Chinese payroll tax base. Conse-
quently, social security payroll tax rates are markedly higher during this
transition.

The most interesting thing about this simulation of slower Chinese tech-
nological progress is what happens to the economies of the developed
world. The answer, surprisingly, is very little. Although China saves much
less than in the base case, it also demands significantly less capital. Conse-
quently, the United States, the European Union, and Japan end up with es-
sentially the same capital stocks, wage rates, and tax rates over time that
they enjoy in the base case.

The welfare effects of this simulation are given in table 5.10. The num-
bers show the change in welfare measured as an equivalent variation and
expressed as a percentage of remaining lifetime resources for cohorts born
between 1920 and 2030. As expected from the macroeconomic develop-
ment, middle-aged and future cohorts in China experience large welfare
losses due to reduced wages and increased payroll tax rates during their
lifetimes. The welfare changes for developed world cohorts are, in contrast,
quite small.

5.7 Population Policies

In this section we analyze three different population scenarios. The first
scenario keeps fertility rates fixed at their initial levels. The second scenario
considers increases in life expectancy relative to the base case. The third
scenario doubles rates of immigration in all four regions.5

5.7.1 Fixed Fertility Rates in All Regions

The fourth panels in tables 5.4 through 5.7 show the impacts of keeping
the initial fertility rate of 2.11 births per woman in the United States, 1.46
births in the European Union, 1.28 births in Japan, and 1.62 births in
China fixed through 2050.6

The higher short-term U.S. fertility rate increases that country’s total
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5. A more extensive analysis of how different population policies affect the future fiscal and
economic development in the developed world is presented in Fehr, Jokisch, and Kotlikoff
(2004a, 2004b).

6. After 2050 fertility rates gradually adjust again in order to achieve a zero long-run pop-
ulation growth rate.
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population as well as its effective labor supply. The latter variable is first
affected in 2026 when the first cohort generated by the higher birth rate en-
ters the labor force. Effective labor supply and national income in 2100 are
raised by 17 percent relative to the baseline simulation. Due to the younger
population age structure and the increased labor supply, social security
contribution rates in the United States decrease. In 2100 the social security
payroll tax is 20.9 percent, compared to 23 percent in the base case. How-
ever, the average wage tax rate rises. Compared with the base-case results,
the average wage tax rate is 1.1 percentage points higher in 2100. This re-
flects the need to finance additional government expenditures associated
with the population increase. The capital stock keeps pretty close track
with the higher time path of labor supply. In 2100 the capital stock is 16
percent higher relative to the base case.

In the case of the European Union, Japan, and China, holding fertility
rates fixed at their 2004 values for the next 45 years leads to smaller work
forces and populations. In the European Union labor supply and national
income in 2100 are 23 percent below their baseline values. These are big
differences. In China, effective labor supply and national income in 2100
are both 17 percent lower. And in Japan, the maintenance of current fer-
tility patterns through 2050 reduces effective labor supply at the end of the
century by 33 percent and national income by 32 percent. Indeed, the ab-
solute size of the Japanese economy, as measured by national income, is
smaller in 2100 than in 2004 notwithstanding almost 100 years of techno-
logical progress!

Lower fertility rates raise dependency ratios in the three developed re-
gions. This necessitates larger increases in social security tax rates. On the
other hand, average wage tax rates are slightly reduced during the transi-
tion since government expenditures on education decrease with the reduc-
tion in the number of young people and general government expenditures
decrease with the reduction in population growth. The higher payroll taxes
in China, Japan, and the European Union lead households to save less and
export more capital to the United States. Thus, capital stocks in the three
regions decline during the second half of the century. Finally, since capital-
labor ratios are little affected in the four regions, wage rates and the world
interest rate remain almost the same as in the baseline path.

5.7.2 Higher Life Expectancies in All Regions

Now we consider a simultaneous rise in longevity in all regions. To be
precise, we gradually raise life expectancy in each region through 2050 by
approximately 3 years (i.e., life expectancy in 2050 is 86.8 years in the
United States, 87.6 years in the European Union, 91 years in Japan, and
83.3 years in China). These values for the developed regions find support
in the projections of Tuljapurkar, Li, and Boe (2000). Simulation results for
this scenario are reported in the fifth panels of tables 5.4 through 5.7.
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Greater longevity leads to more saving for retirement as well as more la-
bor supply to help generate this saving. Consequently, the labor supply and
the capital stock increase in all four regions compared to the base case. The
broadening of the tax base implies a slight decline in wage tax rates in the
medium and long run. However, at the same time, higher life expectancy
leads to a rise in dependency ratios. Hence, the year-2100 social security
contribution rates are increased by 2.4 percentage points in the United
States, 2.3 percentage points in the European Union, 2.2 percentage points
in Japan, and 4.1 percentage points in China. Since the increase in capital
exceeds the increase in labor, wage rates rise slightly during the transition.
Consequently, the values of the world interest rate are lower than in the
baseline path.

5.7.3 Doubling of Immigration in All Regions

The sixth panels in tables 5.4 through 5.7 show the impacts of immediately
and permanently doubling immigration in all four regions. This means, for
example, that in 2004 2 million immigrants enter the United States, 900,000
enter the European Union, 108,000 enter Japan, and 780,000 exit China.

As is clear from the figures for effective labor supply, doubling immigra-
tion makes a material difference to the long-run supply of labor in all four
regions. Take the developed regions. Relative to the baseline simulation,
this policy raises effective labor supply in 2100 by 31 percent in the United
States, by 21 percent in the European Union, and by 10 percent in Japan.
The remarkable thing is how long it takes for immigration to alter effective
labor supplies. In the United States, for example, the effective supply of la-
bor is only 11 percent larger in 2030 despite a doubling of immigration
starting in 2004. The comparable figures for the European Union and
Japan are 6 percent and 2 percent.

Given that the developed world’s severe fiscal problems associated with
aging will begin to appear well before 2030, it would seem that even a dou-
bling of immigration is too little too late. This, indeed, is what the other fig-
ures in the second panel of results show. Relative to the baseline simulation,
doubling immigration makes little difference to any of the three countries
in terms of their macroeconomic variables.

Take the United States. In 2030 the payroll tax rate is 15.3 percent with
a doubling of immigration—not much lower than the 16.4 percent rate
without the extra immigrants. In 2100 the payroll tax rate is 22.4 percent,
compared with 23.0 percent under base-case immigration policy. Factor
prices are also essentially unchanged by a doubling of immigration. In
2030, the pretax wage is 1.17 in both simulations. And in 2100, the pretax
wage is 1.05 compared to 1.04 in the base case. The explanation here is that
while the long-run U.S. labor supply rises by 31 percent, the long-run cap-
ital stock rises by 33 percent, leaving the long-run capital-labor ratio es-
sentially unchanged.
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If the long-run real wage in the United States stays fixed, but labor
supply rises by 31 percent, why doesn’t the payroll tax rate and, for that
matter, the average wage tax rate fall by 31 percent in light of the 31 per-
cent larger long-run supply of effective labor? The answer is that the model
provides new immigrants with public goods and social insurance benefits
on the same basis as existing natives. And doubling the number of immi-
grants on an across-the-board basis ends up costing the U.S. government
almost as much in additional expenditures as the U.S. government earns in
additional revenues. As tables 5.5 and 5.6 indicate, the same can be said of
the European Union and Japan.

Of course, the opposite happens in China. Higher emigration reduces
China’s long-run labor supply by 5 percent and long-run capital stock by 3
percent. More emigrants means a reduction in the taxable wage base and
thus an increase in payroll tax rates. However, as the results indicate, the
changes in payroll tax rates are quite small.

Table 5.11 reports the welfare effects of doubling immigration. Almost
all cohorts in the developed regions experience welfare gains, albeit
mostly very small ones. For initially younger and future generations these
gains stem from the reduction in payroll taxes. The gains are smaller for
members of the high-skilled class because the ceiling on key payroll taxes
limits the benefits they can experience from cuts in these taxes. Welfare
gains are generally higher in the United States and the European Union.
This is particularly true of younger and future cohorts. Indeed, for the
low-skilled cohort born in 2030, the welfare gain is 2.07 percent in the Eu-
ropean Union and 1.35 percent in the United States, but only 1.03 percent
in Japan. Unlike the gains of initial older generations, these gains are sub-
stantial. They appear to reflect the reduction in excess burden arising
from even the modest reductions in marginal tax rates arising from the im-
migration reform.

Initially, middle-aged people in China experience small welfare gains
that are mainly due to small reductions in the average wage tax. In contrast,
younger and future cohorts experience welfare losses. Of course, the rea-
sons are the higher payroll tax rates throughout the transition. As one
would expect from the macroeconomic outcomes, welfare effects in China
are much smaller than in the developed regions.

5.8 Social Security Policies

This section considers different social insurance policy scenarios. The
first is a larger increase in health expenditures than that assumed in the
base case. The second and third scenarios analyze the consequences of
different financing methods for the social security systems. The fourth sce-
nario considers cuts in state pension systems. The final scenario is a priva-
tization of public pension systems.
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5.8.1 Increased Health Expenditures

In this simulation, health expenditures increase by 3 percent during the
first 25 years of the transition instead of the 2 percent rate assumed in the
base case. The simulation results are shown in the seventh panels of tables
5.4 through 5.7.

Of course, higher health expenditures increase social security contribu-
tions. The additional increase in payroll taxes depends on the relative sizes
of overall health expenditures and populations in each region. Thus, in
2030, payroll tax rates are 1.3 percentage points in the United States, 3.2
percentage points in the European Union, and 3.5 percentage points in
Japan and China above their baseline values. In year 2100 the difference is
1.8 percentage points in the United States, 3.2 percentage points in the Eu-
ropean Union, 3.7 percentage points in Japan, and 0.8 percentage points
in China.

The higher payroll tax burden leads to lower net wages. Consequently,
medium-term and long-run capital stocks are below their respective base-
case values. The lower capital formation is partly offset by higher capital
inflows into the three developed regions from China during the first
decades of the century. This explains the slightly increased output growth
during this period. In the long run, output in the United States and China
is lower compared to the base case, and higher in the European Union and
Japan. This is due to the adjustment in effective labor supply in order to
offset the income losses. Higher output growth during the first decades and
lower wages in the second half of the century lead to an additional increase
in wage tax rates.

The welfare effects of this simulation as reported in table 5.12 confirm
our macroeconomic findings. Apart from small welfare gains for initially
older generations in the European Union and Japan, all cohorts already
alive in the initial year and all future cohorts experience welfare losses from
increased health expenditures. The explanation is the higher payroll and
wage tax rates. Since the additional tax burden increases with time, welfare
losses rise with the birth year of the observed generations. Note also the
differences in welfare losses between the four regions. Generations in the
European Union and Japan are hurt much more than people in the United
States and China. This indicates the bigger size in health expenditures in
the former two regions and thus the larger rise in tax rates.

5.8.2 Financing Social Security Benefits at the Margin with General
Tax Revenues

Next we consider a scenario in which payroll tax rates are fixed at their
year-2004 value throughout the transition. The budgets of the social secu-
rity systems are then financed by general tax revenues. The results are re-
ported in the eighth panels of tables 5.4 through 5.7.
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Balancing the future budgets of the social security systems by general
tax revenues increases the wage tax rate in all four regions. In year 2100, the
average wage tax rate is now 17.8 percent in the United States, instead of
6.8 percent in the base case. In the European Union it is 17.8 percent in-
stead of 7.4 percent, in Japan 12.0 percent instead of 2.7 percent, and in
China 17.6 percent instead of 1.9 percent. Note that the wage tax rates do
not increase as much as the payroll tax rates would otherwise have risen be-
cause there is no ceiling on wages subject to taxation. This differentially re-
duces the welfare of high-earnings agents. It also reduces their ability to
save and their desire to work. Thus capital stocks, labor supply, and na-
tional income are lower than in the base case. The course of current ac-
counts, wage rates, and interest rates are, however, little changed.

Table 5.13 records the welfare effects of this policy. Agents in the low-
and middle-income classes experience welfare gains since they now face a
lower tax burden. Note also the differences in welfare effects between the
developed regions, which stem from the different extents of population ag-
ing in the three regions. At first glance it might be surprising that initially
middle-aged and younger cohorts in the low- and middle-income classes in
China experience small welfare losses and those in the high-income class
enjoy welfare gains. The reason is that payroll taxes in China decline in the
base-case transition during the first few decades. Keeping payroll tax rates
fixed at the year-2004 level translates into lower average wage tax rates dur-
ing these decades than would otherwise be the case. This, of course, hurts
people in the low- and middle-income class, while those in the high-income
class gain.

5.8.3 Financing Social Security Benefits with Government Debt

This scenario examines the consequences of financing social security
benefits through 2029 with government debt. To be precise, we keep pay-
roll tax rates in each region fixed at their year-2004 values through 2029.
We also fix the intercept and the progressive terms of our wage tax rate for-
mula at their 2004 values. The government’s general budget and the bud-
gets of the social security systems are then balanced with government debt.
Starting in year 2030, payroll tax rates and the intercept of the payroll tax
rate formula endogenously adjust to balance social security systems and
government general budgets, respectively. In the years 2030 and thereafter
we keep government debt fixed as a share of national income. The ninth
panels in tables 5.4 through 5.7 report results.

In the United States debt increases from 33.3 percent of national income
in 2004 to 73.8 percent in 2100, in the European Union from 38.9 percent
in 2004 to 134.6 percent in 2100, and in Japan from 41.4 percent in 2004 to
249.5 percent in 2100. In China, payroll tax and wage tax rates decline,
with some minor exceptions, in each year during the first few decades of the
base-case transition. Consequently, holding these tax rates fixed through
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2030 in China means running a surplus. Indeed, in 2100 government debt
in China is negative 38.8 percent of national income, rather than positive
10 percent—its base-case year 2100 value.

Higher debt ultimately implies higher average tax rates in order to fi-
nance higher interest payments. In 2100, average wage tax rates are 11.8
percent in the United States, 21.9 percent in the European Union, and 30.5
percent in Japan. The corresponding 2100 base-case average wage tax rates
are 6.8 percent in the United States, 7.4 percent in the European Union,
and 2.7 percent in Japan.

These are, obviously, huge increases. Of course, one would expect that
capital formation, labor supply, and output growth to be greatly reduced
by this policy. But this doesn’t happen thanks to China’s surplus.

Next consider the welfare effects of this policy shown in table 5.14. Ini-
tial middle-aged and younger generations in the United States, the Euro-
pean Union, and Japan gain from this policy reform. This reflects, of course,
the fact that they enjoy constant rather than rising tax rates through 2030.
The gains are largest in Japan since in the baseline path the increase in 
social security contributions is the largest. Future cohorts in the developed
regions experience remarkably large welfare losses. These stem from the
large increase in wage taxes to finance the higher government debt. Take,
as an example, members of the 2030 Japanese birth cohort. They experi-
ence a 20.25 percent welfare loss. These show the dramatic increase in ex-
cess burdens due to the adjustment in the wage taxes. The opposite is ob-
served in China. Here middle-aged people lose from the reform since they
now face higher payroll tax burdens. Future cohorts, however, experience
welfare gains from the lower and even negative wage taxes.

5.8.4 Cutting Pension-Benefit Replacement Rates

As mentioned, our baseline path includes the legislated cut of the pen-
sion replacement rates in Japan of 20 percent that is being phased in be-
tween now and 2017. We now assume the same cut in all other regions over
the same period. The simulation results are reported in the tenth panels of
tables 5.4 through 5.7. In 2100, social security contribution rates are re-
duced by 3.6 percentage points in the United States, by 4.7 percentage
points in the European Union, and by 4.6 percentage points in China com-
pared to the respective baseline values. As one would expect, this policy in-
creases capital formation in the three regions. Thus the long-run capital
stock is increased by 11.6 percent in the United States, by 10.3 percent in
the European Union, and by 11.2 percent in China relative to the base case.
At the same time, labor supply is slightly reduced, and output growth in-
creases. The higher capital-labor ratios lead to higher wages and lower in-
terest rates during the transition. Due to higher wage income, the average
wage tax rates in the three regions are lower than in the baseline path.

The pension reform in the United States, the European Union, and
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China also affects the Japanese economy in the future. Higher capital
stocks in the United States, the European Union, and China lead to larger
capital imports by Japan. Consequently, Japan’s capital stock and national
income is also higher compared to the base case. The increase in wages dur-
ing the transition lowers payroll tax rates slightly since labor supply re-
mains unaffected. However, the average wage tax rate increases due to the
higher growth in general government expenditures arising from higher
output growth.

As the welfare effects in table 5.15 indicate, initially middle-aged people
lose from this policy reform in all four regions. In the United States, the Eu-
ropean Union, and China this reflects the cut in pension replacement rates.
People now receive lower benefits than under the baseline scenario. In
Japan the losses stem from the increases in the average wage tax rate. Initial
older cohorts in the four regions are almost unaffected. Initial young and
future cohorts, however, gain in all four regions. The reason is mainly the re-
duction in payroll and wage tax rates in the United States, the European
Union, and China and the increased wages that outweigh the benefit losses.
In Japan, the welfare gains of the low- and middle-income classes also stem
from the reduction in payroll taxes and the higher wages. The highest in-
come classes are adversely affected by the increase in the wage tax rate.

5.8.5 Privatizing Pensions

Our final reform is complete pension privatization, which we model as
the elimination of any new public pension benefit accrual coupled with the
establishment of individual accounts. The reform entails paying off all ac-
crued benefits to all those retired in 2004 and to all those working in 2004
when they reach retirement. To approximate this payoff of accrued bene-
fits we pay all initial retirees their full benefits over time and pay post-2004
retirees benefits in retirement whose values are linearly phased out over a
45-year period starting in 2004. Thus, the members of the cohort retiring
in 2005 receive in public pension benefits 44/45ths of what they would oth-
erwise have received. The members of the cohort retiring in 2006 receive
43/45ths of what they would have received and so on.

We finance the move to individual accounts via consumption taxation.
Specifically, we completely eliminate those payroll taxes used to finance
state pensions and impose a new consumption tax in each region to pay,
over time, all accrued benefits. By 2078 all accrued pension benefits have
been paid off, so the new consumption tax rates from that point on are zero.

The key feature of the reform is not privatization per se, but rather the in-
tergenerational redistribution associated with moving to private accounts.
The redistribution comprises three elements. First, the shift from payroll 
to consumption taxation reduces the tax burden on current and future
workers and shifts it onto current retirees. Second, paying current work-
ers (those working in 2004) when they reach retirement only their accrued
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state pension benefits rather than their projected benefits represents a cut
in transfer payments that hurts those workers but benefits future workers
who would otherwise have had to help pay for those benefits. Third, factor
price changes arising from this policy help later generations at the cost of
hurting earlier ones. Specifically, later generations benefit from higher real
wages, while earlier generations lose from receiving lower returns on their
assets.

There is no need to formally model the private accounts in which agents
would be forced to save as part of this privatization reform. The reason is
that our agents face no liquidity constraints. Hence, they are free to bor-
row against their private account balances if they wish to consume more
than their disposable income net of contributions to these accounts. Con-
sequently, forcing our agents to save has no impact on their behavior.7

In the United States, the additional consumption tax rate needed to pay
off accrued pension benefits is initially 6.8 percent and gradually declines
thereafter. The U.S. payroll tax rate declines immediately by 7.8 percentage
points. Over the transition, the payroll tax rate rises by 2.7 percentage
points since expenses for health care and disability insurance grow.

In the European Union, the added consumption tax rate has an initial
value of 15.0 percent and then declines. Because of this reform, the payroll
tax is reduced by 14.6 percentage points in year 2004 and rises to a maxi-
mum of 13.9 percent in 2075. In Japan, the consumption tax rate is initially
11.1 percent. It then rises to a maximum of 12.7 percent in 2016 before de-
clining. The payroll tax is 12.1 percentage points lower in 2004. And the
maximum value reached is 15.7 percent in 2050. Finally, the initial rate of
the new consumption tax in China is 10.5 percent. The payroll tax rates is
initially reduced by 8 percentage points and rises to its maximum value of
5.5 percent in 2075.

Of course, since part of the tax burden is shifted from payroll taxes to-
ward consumption taxes, the burden on younger households falls and that
on the elderly rises. The intergenerational redistribution associated with
the consumption tax depresses aggregate consumption, which permits an
increase in national saving and capital formation. The long-run conse-
quences of this reform are dramatic in all three regions. Relative to the
base-case simulations, the year 2100 capital stock increases by 87.6 percent
in the United States, by 81.1 percent in the European Union, by 90.4 per-
cent in Japan, and by 83.2 percent in China.

The higher capital stocks increase gross wages, which rise by 2100 by ap-
proximately 18 percent in all four regions. The combination of higher gross
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7. Including liquidity constraints would require solving our agents’ utility maximization
problems using dynamic programming. Doing so would be much more time consuming. It
would also introduce a degree of approximation error into the solution that we avoid with our
current formulation in which we find the solutions to the first-order conditions and budget
constraints of our agents to a very high degree of precision using Gauss-Seidel iteration.



wages and reduced payroll and wage taxes boosts net wages, which almost
double in the four regions. The reductions in labor supplies in the four re-
gions, reported in tables 5.4 to 5.7, are a direct consequence of the positive
income effects experienced by younger generations. Finally, capital accu-
mulation leads to lower year-2100 interest rates.

Of course, the advantageous macroeconomic effects of privatization
come at a cost, which is shown in table 5.16. The reform entails a major re-
distribution from older generations in all four economies toward younger
and future generations. The intergenerational and intragenerational redis-
tribution is less severe in the United States compared to the European
Union, Japan, and China, whose initial consumption tax rates are much
higher.

The elderly are hurt because they are now forced to pay for their pension
benefits via the consumption tax. Younger and future generations benefit
enormously from the policy since they face a much lower payroll tax bur-
den during their working years and experience much higher wages. Con-
sider middle-earning agents in the United States. The oldest such agents
included in table 5.16—those born in 1920—experience a 2.9 percent re-
duction in welfare. In contrast, the youngest such agents included in the
table—those born in 2030—enjoy a 12.2 percent rise in welfare. The cor-
responding welfare losses and gains experienced by the 1920 and 2030
middle classes are 6.1 percent and 23.5 percent in the European Union, 5.3
percent and 15.9 percent in Japan, and 6.3 percent and 13.3 percent in
China.

Another key feature of table 5.16 is that the poor initial elderly experi-
ence larger welfare losses than the middle class or rich initial elderly. The
explanation for this differential welfare loss is that both the poor and rich
elderly are constrained with respect to their consumption of leisure be-
cause they are both fully retired. However, the rich elderly are consuming
a lot more than the poor. Hence, while both the rich and the poor experi-
ence roughly the same percentage reduction in consumption from the im-
position of the consumption tax, the impact on their utilities are not the
same because (a) their initial consumption-leisure ratios differ and (b) util-
ity is not separable with respect to the two arguments.

5.9 Conclusion

The developed world and China all face enormous demographic changes
that will greatly challenge their already overly stressed fiscal institutions.
Fortunately, our dynamic life-cycle model suggests there may be a macro-
economic silver lining to this very gray demographic cloud. The silver lin-
ing is China, whose continued rapid acquisition of technology and human
capital and extraordinarily high rate of saving can dramatically raise the
world’s supply of capital. Assuming the developed world’s capital market
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remains open, China will gradually become the developed world’s major
source of capital.

Indeed, assuming China attains the developed world’s living standard by
the middle of this century and also maintain its very high propensity to
save, it will raise real wages in the developed world by 40 percent. This is
over and above real wage increases arising from technological change.
Even were China to gradually adopt Western spending habits, real wages
at mid century will be 16 percent higher than is currently the case. This
again is above and beyond what technological change can be expected to
deliver.

Moreover, China’s contribution to the developed world’s own devel-
opment is positive in the short as well as long runs. Even though capital
initially moves from the developed world to China, there are no major
short-run reductions in developed-world real wages. The reason is that the
prospect of higher future real wages leads developed-world workers to
supply less current labor. This keeps initial developed-world capital-labor
ratios and the real wages on which they depend from falling.

Absent China, our model suggests a very gradual decline in the devel-
oped world’s capital intensivity with real wages per unit of human capital
4 percent lower at the end of the century than they are today. This is much
less ominous news than we delivered in previous studies that omitted
China. The reason is that we now incorporate government investment,
which implies more developed world saving.

In addition to examining China’s role in world economic development
and incorporating government investment, this study has entertained a va-
riety of demographic and fiscal scenarios. Our demographic scenarios,
which we apply to all four regions simultaneously, are (a) maintaining fer-
tility rates at their current generally very low levels for much longer than
governments now project, (b) increasing longevity at faster than projected
rates, and (c) immediately and permanently doubling rates of immigration.

Each of these demographic changes has very little impact on the overall
macroeconomic situation, but each makes a nontrivial difference to where
payroll tax rates end up. For example, Japan’s payroll tax rate ends up 25
percent higher at the end of the century if its fertility rate fails to rise to the
now-projected 2050 level; the European Union’s payroll tax rate ends 5
percentage points higher in 2030 if E.U. life expectancy rises by 3 years
more by 2050 than now expected; and the U.S. payroll tax rate is reduced
by 1 percent in 2050 if it doubles its rate of immigration.

Our policy simulations raised the rate of growth of health expenditures
over the next quarter century, switched—at the margin—to income-tax fi-
nance of government pension benefits, financed future increases in aggre-
gate pension benefits via increases in income taxes rather than payroll
taxes, and privatized state pension systems by paying off accrued pension
benefits with a consumption tax. Each of these policies has important im-
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pacts on the macroeconomy. But the one with the biggest impact is the pri-
vatization of state pensions, which more than doubles long-run ratios of
physical capital per unit of human capital and raises long-run real wages
by roughly a quarter. The policy delivers major benefits to future genera-
tions, both because of the higher wages they earn and the dramatically
lower payroll tax rates that they face.

To conclude, there is no reason to believe that China is currently eating
our lunch or will do so in the near future. On the contrary, there is good
reason to believe that China is in the process of taking us to dinner by
slowly but surely becoming the world’s biggest saver and the developed
world’s major supplier of capital.
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Comment Yasushi Iwamoto

The Chinese National Offshore Oil Company’s attempt to buy Unical
Corp., a U.S. oil and gas company, has recently provoked a heated debate.
Although the political aspects tended to be focused on, Professors Fehr,
Jokisch, and Kotlikoff’s paper pointed out that Chinese investment into the
United States and other developed countries will be a natural consequence
of the aging process of the global economy. This kind of phenomenon is
not a threat to the developed world, but actually helps to solve the problem
caused by population aging, to some extent.

The effect of aging on the economy is an important policy issue in many
countries around the world. The economic analysis first treated it as a
problem of the national economy, using a closed-economy model. Auer-
bach et al. (1989) is a seminal work that extends the analytical framework
to a multicountry model, in which capital is mobile across the border. Tak-
ing account of China, this paper successfully opens up a new horizon and
helps to increase our knowledge. At the same time, the authors have
achieved many important extensions to behavioral equations of the simu-
lation model: saving, bequests, labor supply, fertility, government invest-
ment, and social insurance among others. This paper sets a new standard
that other researchers should work hard to reach.

What is changed dramatically by introducing China is a process of cap-
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ital formation. Introducing China into a simulation model of the global
economy, this paper shows that focusing only on the developed countries
can be misleading. China helps to improve economic conditions of the de-
veloped world through providing capital. To look at this role of China, let
us compare simulations without China and with China. In table 5.8, which
focuses on the European Union, Japan, and the United States, the interest
rate will increase from 7.2 percent in 2004 to 8.2 percent in 2100, while it
will first decline until 2030. In the developed world, an aging process will
lower the capital-labor ratio. On the other hand, when China is included in
the simulation, the interest rate in 2100 will be 8.7 percent, which is lower
than the 2004 level (9.8 percent). Therefore, capital deepening will occur in
this century. The wage in the developed world will increase along with it. A
comparison of the two scenarios indicates that looking at only the devel-
oped world misses a very important aspect of global aging, and leads to an
incorrect insight into the future of the global economy.

Although various sensitivity analyses provided in the paper seem to as-
sure the reliability of the scenario that China will “take the developed
world to dinner,” other aspects not considered in the paper may lead to a dif-
ferent scenario. I would like to address a few points.

An important point missing in this paper is a constraint on energy con-
sumption or environmental pollution. If China grows like a setting of the
simulation, the energy consumption is very likely to exceed the supply. In
this case, the growth of China as well as the rest of the world will be stag-
nant.

If China will have a great impact on the aging process of the global econ-
omy, other big developing countries like Brazil, India, and Russia may have
a significant impact, too. Thus, a larger scale simulation model may be
called for to capture the impact of global aging. Since an accurate specifi-
cation of behavioral equations is a difficult task, however, our future faces
the uncertainty, which is not easy to be resolved.

The simulation study of the aging hinges on the underlying population
projections. This paper follows the U.N. population projection, which as-
sumes that the fertility rate in every country will converge to 1.85 in the
long run. Due to this setting, the U.N. projection may diverge from the pro-
jection made in each country. For example, the current Japanese official
projection assumes that the fertility rate will converge to 1.38 in the long
run. The Japanese public pension program is designed so that it is sustain-
able on this projection. If the Japanese could rely on the U.N. population
projection, the policy debate on the public pension reform would have
been much easier. From the viewpoint of Japanese citizens, the setting of
the United Nations as well as this paper is too optimistic.

The paper provides a variety of policy simulations and derives insightful
findings. The authors found that the biggest impact was exerted by priva-
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tizing public pensions. On the other hand, increasing immigration is too

little too late to solve a fiscal problem caused by population aging. Since the
paper does not count noneconomic costs of accepting immigrants, an ac-
tual merit of immigration may be smaller than illustrated by their simula-
tion. When we look at the impact of these policies on the production fac-
tors, a difference is significant. When the immigration in the United States
is doubled, the labor input in 2100 will increase by 31 percent from the
baseline case. In contrast, when the U.S. public pension is privatized, the
capital stock in 2100 will increase by 88 percent from the baseline case. I
basically agree with these findings.

Although it seems that promoting capital formation may be easier than
increasing the labor force, we should note that this kind of inference should
implicitly assume implementation costs of these policies are roughly equal.
Actually, the privatization of public pension is a radical change. In their
simulation, it is also associated with a radical tax reform; it eliminates the
payroll tax that finances the existing public pension, and finances all ac-
crued benefits with a new consumption tax. In the case of the European
Union, the necessary increase in consumption tax rate at the start of pri-
vatization is 15 percentage points, and the payroll tax rate decreases by
14.6 percentage points. If we consider this kind of radical reform, one may
wonder why we do not think about a radical population policy—say, the
policy that increases the number of immigrants by a factor of 10 or 20.

What is difficult here is that we do not have an appropriate scientific cri-
terion that makes different kinds of policies comparable. For example,
when we compare the distortion effects of taxation, we usually consider tax
policies that raise the same revenue. Comparing the promotion of immi-
gration and the privatization of public pension lacks such kind of stan-
dardization. This is not a fault of this paper, but it is the problem faced by
all researchers. I hope the future research will develop a satisfactory mea-
sure of comparing policies discussed here. At this moment the authors
present reasonable sets of policies, and I am sympathetic to their choice of
policy scenarios.

Finally, I would like to point out that their policy analyses show that
some important point is not altered even when we incorporate China. The
cut of public pension benefit or the privatization will help to increase the
capital stock and private consumption. While it lowers the welfare of ex-
isting generations slightly, the welfare of future generations is significantly
improved. This fact accords with previous researchers who did not take ac-
count of China. Imbalance of burdens among generations should be solved
by public policy of each country. Although China partially improves situ-
ations of developed countries, it will never solve all problems. What we
should note is that each country first has to carry out a wise policy. This pa-
per conveys this message convincingly.

Will China Eat Our Lunch or Take Us to Dinner? 195



Reference

Auerbach, A. J., R. Hagemann, L. J. Kotlikoff, and G. Nicoletti. 1989. The eco-
nomics of aging population: The case of four OECD countries. OECD Economic
Studies 12:97–130.

Comment Cielito F. Habito

In its earlier version submitted to the EASE 16 conference for review 
(“The Developed World’s Demographic Transition—The Roles of Capital
Flows, Immigration, and Policy”), the study analyzed the demographic
transitions occurring in the United States, the European Union, and Japan
(i.e., the developed world ) and their welfare implications, via impacts on 
the pension system and on fiscal management. Using an overlapping-
generations model that incorporates most of the state-of-the-art features
employed in such demographic models (more on this follows), simulations
yielded alarming results: (a) in a do-nothing scenario, payroll taxes would
have to at least double to support benefits committed to the elderly; (b)
macroeconomic feedback effects of aging populations lead to a significant
capital shortage that dramatically lowers real wages (by 19 percent) and
raises real interest rates (by over 400 basis points); and (c) even substantial
immigration would do little to mitigate the fiscal squeeze. One way out that
would exact short-term pain (i.e., welfare losses for current generations in-
cluding the elderly) is to close down at the margin existing government pen-
sion systems and use consumption taxes to pay off their accrued liabilities.
This would raise the welfare of future generations enormously, with those
in Europe and Japan benefiting the most.

That analysis of course ignored the fact that there is much else in the
world beyond the United States, Europe, and Japan. The addition of high-
saving China into the picture dramatically changes the results, with China
emerging as the savior that bails out the developed world from impending
major fiscal troubles and real wage declines. Even if China’s saving rate
eventually falls to the U.S. levels, it still manages to spare the developed
world from eventual real wage declines, and instead permits substantial
real wage increases. All the more if one further considers India and South-
east Asia, the other dynamic and high-saving economies in Asia. In effect,
the developed world will be saved from potentially debilitating difficulties
by the developing world, with their high saving rates and lower dependency
ratios.

The study is of great interest to those in East Asia for at least three rea-
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sons. First, the fiscal situations in the United States, the European Union,
and Japan have profound implications on East Asian economies, given the
strong trade and investment linkages between the region (outside of Japan)
and these three large economies. Macroeconomic management in devel-
oping East Asian economies is currently heavily conditioned by the record
deficits (external and fiscal) being incurred by the United States, for ex-
ample. Second, for labor-surplus economies like the Philippines, the study
gives reason not to expect any dramatic shifts in immigration policy in the
developed world, as there seems to be little incentive for them to loosen up
on immigration based on a long-run economic-stability argument. Third,
the study provides a useful framework and approach for analyzing the fu-
ture of pension systems in East Asia, different demographics notwith-
standing.

In the Philippines, in particular, it is hard to identify with the study as the
demographics are dramatically different, and indeed in the opposite situa-
tion of having a much larger younger population due to traditionally high
population growth rates. Demographics are in fact among the least of its
concerns in plotting the future of its pension system. The country’s pen-
sion problems trace more to issues on the proper investment of retirement
funds, and politicization of the management of benefits and contributions.

In the developed-country case, the analysis leads to an important policy
implication: government needs to ease itself out of running public pension
systems and move toward privatizing them. This implication is largely
conditioned by the baby boom–baby bust phenomenon undergone by the
three major developed economies modeled. For the Philippines and many
developing countries with different demographics, the policy implication
for pension privatization does not necessarily have as compelling an ap-
peal as it would have in the developed countries. Temporary labor migra-
tion—an important feature in the labor markets of the Philippines and
other similarly situated countries—also presents unique questions on im-
plications for pension policy.

The various features incorporated into the life-cycle model with over-
lapping generations make the model employed in the study truly state of
the art. An important improvement has been the inclusion of government
investment in the formulation, the omission of which in the earlier version
(i.e., treating government purchases as government consumption) ap-
peared to unduly magnify the negative effects of the demographic trends
on real wages and human welfare. Admittedly, the complexity of the sys-
tem being modeled necessitates a good deal of simplifying assumptions
(e.g., immigrants have the same asset endowments and preferences as na-
tive counterparts; people die between ages 68 and 90).

It is not clear from the paper whether adequate sensitivity analyses have
been undertaken on some of the key assumptions and parameters used in
building the analysis, but this would be an important test on the robustness
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of the model’s simulation results. Unfortunately, the dramatic difference
made by the inclusion of government investment and the addition of China
appears to be an indication of strong sensitivity of simulation results to
model parameters and features. It is likewise not clear whether the basic
life-cycle assumptions are uniform for the United States, Europe, Japan,
and China. The differences explicitly modeled are on demographic vari-
ables and immigration rates, but cultural differences certainly lead to
differences in life-cycle decisions (e.g., bequest motives, income depend-
ence on parents).

The incorporation of uncertainty in specific key elements of the model,
particularly lifespan uncertainty, is useful to better model mortality and
bequest behavior using available probabilistic information—and it adds
better realism to the model. The inclusion of capital adjustment costs is
also a good realistic element.

The modeling framework suffers from the same constraint suffered by
CGE models (i.e., validation is only possible for the benchmark data set).
Because of this, one cannot really validate the dynamic outcomes of the
model, making sensitivity analysis all the more important.

Still, the model is the most comprehensive so far in capturing the vari-
ous elements in the life-cycle/overlapping-generations system. The inter-
esting extension would be the inclusion of the remaining major economic
regions in the world not yet captured so far in the analysis.
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6.1 Introduction

High ratios of external debt to GDP in selected Asian countries have
contributed to the initiation, propagation, and severity of the financial and
economic crises in recent years, reflecting runaway fiscal deficits and ex-
cessive foreign borrowing by the private sector. More importantly, the serv-
icing of large debt stocks has diverted scarce resources from investment
and long-term growth. Applying and calibrating the formal framework
proposed by Mariano and Villanueva (2005) to Philippine data, we explore
the joint dynamics of external debt, capital accumulation, and growth. The
relative simplicity of the model makes it convenient to analyze the links be-
tween domestic adjustment policies, foreign borrowing, and growth. We
estimate the optimal domestic saving rate that is consistent with maximum
real consumption per unit of effective labor in the long run. As a by-
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product, we estimate the steady-state ratio of net external debt to GDP that
is associated with this optimal outcome.

The framework is an extension of the standard neoclassical growth
model that incorporates endogenous technical change and global capital
markets. The steady-state ratio of the stock of net external debt to GDP is
derived as a function of the real world interest rate, the spread and its re-
sponsiveness to the external debt burden and market perception of coun-
try risk, the propensity to save out of gross national disposable income,
rates of technical change, and parameters of the production function.

Being concerned primarily with the long-run interaction between exter-
nal debt, growth, and adjustment, our nonstochastic paper is not about
solvency or liquidity per se. However, a continuous increase in the foreign
debt to GDP ratio will, sooner or later, lead to liquidity and, ultimately, sol-
vency problems. Steady-state ratios of external debt to GDP belong to the
set of indicators proposed by Roubini (2001, 6): “. . . a non-increasing for-

eign debt to GDP ratio is seen as a practical sufficient condition for sus-
tainability: a country is likely to remain solvent as long as the ratio is not
growing.” Cash-flow problems, inherent in liquidity crises, also emerge
from an inordinately large debt ratio that results from an unabated increase
over time. In our proposed analytical framework, we allow debt accumu-
lation beyond the economy’s steady-state growth rate as long as the ex-
pected net marginal product of capital exceeds the effective real interest
rate in global capital markets. When the return-cost differential disap-
pears, net external debt grows at the steady-state growth of GDP, and the
debt ratio stabilizes at a constant level, a function of structural parameters
specific to a particular country. Among all such steady state debt ratios, we
estimate an optimal debt ratio that is associated with the value of the do-
mestic saving rate that maximizes consumer welfare.

The main results of the extended model are as follows.

1. The optimal domestic saving rate is a fraction of the income share of
capital (the standard result is that the optimal saving rate is equal to capi-
tal’s income share).

2. Associated with the optimal saving rate and maximum welfare is a
unique steady-state net foreign debt to GDP ratio.

3. The major policy implications are that fiscal consolidation and the
promotion of private saving are critical, while overreliance on foreign sav-
ing (net external borrowing) should be avoided, particularly in an environ-
ment of high cost of external borrowing that is positively correlated with
rising external debt.

4. For debtor countries facing credit rationing in view of prohibitive
risk spreads, even at high-expected marginal product of capital and low
risk-free interest rates, increased donor aid targeted at expenditures on
education, health, and other labor-productivity enhancing expenditures
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would relax the external debt and financing constraints while boosting per
capita GDP growth.

The plan of this paper is as follows. Section 6.2 describes the structure of
our open-economy growth model with endogenous technical change. We
begin with a brief review of the relevant literature and incorporate some re-
finements to the closed-economy model. First, Gross National Disposable
Income (GNDI) instead of GDP is used, since net interest payments on the
net external debt use part of GDP, while positive net transfers add to GDP,
leaving GNDI as a more relevant variable in determining domestic saving.1

Second, the marginal real cost of external borrowing is the sum of the risk-
free interest rate and a risk premium, which is an increasing function of the
ratio of the stock of net external debt to the capital stock. That is to say, 
inter alia, as the proportion of external debt rises, the risk premium goes
up, and so does the effective cost of external borrowing, even with an un-
changed risk-free interest rate. Third, via enhanced learning by doing,
technical change is made partly endogenous.2 On the balanced growth
path, we then derive the optimal value of the domestic saving rate that max-
imizes the steady-state level of real consumption per unit of effective labor.
Section 6.3 applies the optimal growth framework to the Philippines. Sec-
tion 6.4 draws some implications for fiscal policy and external debt man-
agement. Section 6.5 concludes.

6.2 The Formal Framework

6.2.1 Brief Survey of the Literature

The Solow-Swan (1956) model has been the workhorse of standard neo-
classical growth theory. It is a closed-economy growth model in which ex-
clusively domestic saving finances aggregate investment. In addition, the
standard model assumes that labor-augmenting technical change is exoge-
nous, which determines the equilibrium growth of per capita output.

There have been two developments in aggregate growth theory since the
Solow-Swan (1956) model appeared. First, technical change was made
partly endogenous and partly exogenous. Conlisk (1967) was the first to
introduce endogenous technical change into a closed-economy neoclassical
growth model, in which the saving rate was assumed fixed. This was fol-
lowed by the recent endogenous growth literature using endogenously and
optimally derived saving-rate models (Romer 1986, Lucas 1988, Becker,
Murphy, and Tamara 1990, Grossman and Helpman 1990, and Rivera-Batiz
and Romer 1991, among others). Among all classes of closed-economy
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growth models, the steady-state properties of fixed (Villanueva 1994) and
optimally derived saving-rate models are the same.3

The second development was to open up the Conlisk (1967) model to 
the global capital markets. An early attempt was made by Otani and Vil-
lanueva (1989), followed by Agénor (2000) and Mariano and Villanueva
(2005). The fixed saving-rate models of Otani and Villanueva (1989) and
Mariano and Villanueva (2005) are variants of Conlisk’s (1967) endoge-
nous-technical change model and Arrow’s (1962) learning-by-doing model,
wherein experience (measured in terms of either output or cumulative past
investment) plays a critical role in raising productivity over time.

In Mariano and Villanueva (2005), the aggregate capital stock is the ac-
cumulated sum of domestic saving and net external borrowing (the current
account deficit). At any moment of time, the difference between the ex-
pected marginal product of capital, net of depreciation, and the marginal
cost of funds4 in the international capital market determines the propor-
tionate rate of change in the external debt-capital ratio. When the expected
net marginal product of capital matches the marginal cost of funds at the
equilibrium capital-labor ratio, the proportionate increase in net external
debt (net external borrowing) is fixed by the economy’s steady-state output
growth, and the external debt/output ratio stabilizes at a constant level. Al-
though constant in long-run equilibrium, the steady-state external debt ra-
tio shifts with changes in the economy’s propensity to save out of national
disposable income, the marginal cost of funds in world capital markets, the
depreciation rate, the growth rates of the working population and any ex-
ogenous technical change, and the parameters of the risk-premium, pro-
duction, and technical change functions.

The major shortcoming of the Mariano and Villanueva (2005) model is
its inability to pin down the steady-state external debt ratio that is consis-
tent with maximum consumer welfare. We correct this shortcoming in the
present paper. On the balanced growth path, if consumption per unit of
effective labor (or any monotonically increasing function of it) is taken as
a measure of the social welfare of society, we choose the domestic saving
rate that maximizes social welfare by maximizing long-run consumption
per unit of effective labor. Consistent with this optimal outcome is a
steady-state ratio of net external debt to total output. Using parameters for
the Philippines to calibrate the extended model, we show that it is locally
stable, with a steady-state solution characterized by a constant capital/
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effective labor ratio, an optimal domestic saving rate, and a unique exter-
nal debt/capital ratio.5 The latter interacts with long-run growth and do-
mestic adjustment and is determined jointly with other macroeconomic
variables, including a country’s set of structural parameters.

6.2.2 The Extended Model

Our model can be summarized as follows:6

(1) Y � Lk� (GDP)7

(2) GNDI � Y � NFP � NTR (GNDI)

(3) CAD � Sf � C � I � GNDI (Current account deficit)

(4) C � cGNDI (Consumption function)

(5) NFP � rD (Net factor payments)

(6) NTR � �Y (Net transfers)

(7) Ḋ � CAD (Net debt issue)

(8) d � (Debt-capital ratio)

(9) � �k��1 � � � r (External borrowing function)

(10) re � rf � �d (Effective interest rate)

(11) K̇ � I � �K (Capital growth)

(12) L � AN (Effective labor)

(13) Ṅ � nN (Working population growth)

(14) Ȧ � 	� � � 
A (Technical change function)
K
�
N

ḋ
�
d

D
�
K
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5. For empirical external debt research using various statistical techniques, see Manasse,
Roubini, and Schimmelpfennig (2003); Reinhart, Rogoff, and Savastano (2003); Kraay and
Nehru (2004); Patillo, Poirson, and Ricci (2004); and Manasse and Roubini (2005). For a sur-
vey, see Kraay and Nehru (2004).

6. The numeraire is the foreign price of the investment good. Thus, Pd/eP f is multiplied by
residents’ saving (in constant dollars), where Pd is the price of domestic output, e is the ex-
change rate in quantity of local currency units per unit of foreign currency, and P f is the price
of the investment good in foreign currency. Foreign saving denominated in foreign currency
is deflated by P f to get the real value. Similarly, the marginal real cost of external borrowing
is the sum of the world interest rate and risk premium in foreign currency less the rate of
change in P f. Since model simplicity is our primary concern, we abstract from the effects of
movements of these variables by arbitrarily assigning unitary values to these price and ex-
change rate indices without loss of generality. Incorporation of these variables in the extended
model is straightforward and is done in Otani and Villanueva (1989).

7. Any production function will do, as long as it is subject to constant returns to scale. See
Inada (1963).



(15) k � (Capital/effective labor ratio)

Here, Y is real GDP; K is physical capital stock; L is effective labor (in
efficiency units, man-hours or man-days); A is labor-augmenting technol-
ogy (index number); N is working population; k is the capital/effective la-
bor ratio; GNDI is gross national disposable income; NFP is net factor
payments; NTR is net transfers; CAD is external current account deficit;
S f is saving by nonresidents; C is aggregate consumption; I is gross do-
mestic investment; D is net external debt8; d is the net external debt/capital
ratio; r is the marginal real cost of net external borrowing; r e is the effective
world interest rate; r f is the risk-free interest rate; �, �, �, n, 
, and � are
positive constants; and 	 is the learning coefficient, as in Villanueva (1994).
In a closed economy (when D � 0, S f � 0) with technical change partly
endogenous (	 � 0), the model reduces to the Villanueva (1994) model; ad-
ditionally, if technical change is completely exogenous (	 � 0), the model
reduces to the standard neoclassical (Solow-Swan) model.

Consumption in the extended model reflects the openness of the econ-
omy—consumption is gross national disposable income plus foreign sav-
ing less aggregate investment.9 Here, s � 1 – c is the propensity to save out
of gross national disposable income. After we solve for the balanced growth
path, we choose a particular value of s that maximizes social welfare (long-
run consumption per unit of L).10

The transfers/grants parameter � may be allowed to vary positively with
the domestic savings effort s. Donors are likely to step up their aid to coun-
tries with strong adjustment efforts. Finally, donor aid � earmarked for ed-
ucation, health, and other labor-productivity enhancing expenditures is
expected to boost the learning coefficient 	.

Foreign saving is equivalent to the external current account deficit,
which is equal to the excess of domestic absorption over national income
or, equivalently, to net external borrowing (capital plus overall balance in
the balance of payments)—noted in equations (3) and (7).

The derivation of the effective cost, r, of net external debt, D (� Dgross – A)
is as follows: Assume a linear function for the effective interest rate re �
r f � �d, where 0  �  1 (equation 10); the second term is the spread that
is increasing in d.11 Net interest payments on net external debt

K
�
L
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8. D is defined as external liabilities minus external assets; as such, it is positive, zero, or neg-
ative as external liabilities exceed, equal, or fall short of, external assets.

9. From the national income identity (3).
10. Thus, the saving ratio s � 1 – c will be chosen endogenously.
11. An increase in d raises the credit risk and thus the spread. The parameter � is likely to

be negatively correlated with the domestic saving effort. Countries with high domestic saving
rates appear to enjoy low spreads (for given debt ratios) because of the quality of their ad-
justment policies—good fiscal policy, conservative monetary policy, and the like.



� reDgross � r fA,

� (r f � �d )Dgross � r fA

� r f(Dgross � A) � �dDgross

� r f(Dgross � A) � �� �Dgross

� r fD � �� �Dgross

Dividing both sides by D,

(16) r � r f � � r f � � r f � �d � �� �k(��1)

r � r f � �[d � εk (��1)].

where Dgross is gross external liabilities, A is gross external assets, D �
Dgross – A, and A/Y � ε. Assume that the gross external assets, A, are a con-
stant (minimum) fraction of GDP: A � εY.12 In the case of the Philippines,
ε � 0.214 at present.

The optimal decision rule for net external borrowing is specified in equa-
tion (9)—at any moment of time, net external borrowing as percent of the
total outstanding net stock of debt is undertaken at a rate equal to the
growth rate of the capital stock plus the difference between the expected
marginal product, net of depreciation, and the marginal real cost of funds,
r.13 A more general law of motion for external capital is:

(9�) � �[�k (��1) � � � r],

where � � 0 measures the speed of adjustment of external capital to the
discrepancy between capital’s expected net marginal product and the
world real interest rate. In his discussion of the Villanueva (1994) model 
in the context of open global capital markets, Agénor (2000, 594) obtains
the key result that the steady-state values of capital intensity and the debt-
to-capital ratio are locally stable if and only if the adjustment speed of

external capital is sufficiently large (Appendix A of the present paper

ḋ
�
d

A
�
Y

�(D � A)
��

K

�Dgross

��
K

D
�
K

D
�
K
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12. A rule of thumb is that the variable A represents three to four months of imports.
13. Equations (7) and (9) equate net foreign saving with net foreign borrowing, which is

not strictly true. Net foreign saving (sum of capital, financial, and overall accounts in the bal-
ance of payments) includes debt (bonds and loans) and nondebt-creating flows (equities and
foreign direct investment); both flows use up a portion of GDP, with the latter as dividends
and profit remittances abroad. Our variables D and r, respectively, should be interpreted
broadly to include equities and foreign direct investment, as well as dividends and profit re-
mittances.



demonstrates local stability of long-run equilibrium), that is, � � ([� �
s{1 – �}]/[1 – �])d0 , where � is the ratio of tax revenue to national income, 
s is the ratio of domestic saving to national income, � is the elasticity of out-
put with respect to the capital stock, and d0 is the initial debt-to-capital
ratio.14

When the expected yield-cost differential is zero and k is at its steady-
state value k∗15, the net external debt as ratio to output stabilizes at a con-
stant level.16 However, this constant debt level may not necessarily be opti-
mal in the sense of being associated with maximum consumer welfare. For
it to be so, it has to be associated with a particular value of the domestic
saving rate that maximizes long-run consumption per effective labor.

6.2.3 Reduced Model

By successive substitutions, the extended model reduces to a system of
two differential equations in k and d.17

(17) � � � � � � � � �
� 	k � n � 


� H(k, d)

(18) � �k��1 � � � r � J(k, d )

where r is a function of k and d—given by equation (16).
Long-run equilibrium is obtained by setting the reduced system (17)

and (18) to zero, such that k is constant at k∗ and d is constant at d∗. It is
characterized by balanced growth: K, L, and D grow at the same rate 
	k∗ � n � 
. It also implies the condition �k∗�–1 – � – r(d∗, k∗; r f ) � 0, which
is the optimal rule for external net borrowing to cease at the margin.18

ḋ
�
d

�
�
(1 � d )

(�k��1 � � � r)d
��

(1 � d )

s[(1 � �)k��1 � rd ]
��

(1 � d )

k̇
�
k
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14. In the application of our framework to the Philippines, fully described in section 6.3,
using s � 0.188, � � 0.186, d0 � 0.13 (historical averages from 1993 to 1998), and � � 0.4, the
adjustment speed � should be at least 0.073. Our assumed unitary value is much larger than
this minimum.

15. An asterisk denotes steady-state value of any variable.
16. The steady-state current account balance may be positive (deficit), zero (in balance), or

negative (surplus). This follows from the steady-state solution (Ḋ/Y)∗ � g∗d∗/k∗(�–1), where g∗
is the steady-state growth rate of output, d∗ is the steady-state debt-capital ratio, and k∗ is the
steady-state capital-effective labor ratio. As mentioned in footnote 8 and defined by equation
(8), the variable d∗ is the ratio of net external debt (external liabilities minus external assets)
to the capital stock and can be positive, zero, or negative. More precisely, –1  d∗  1, de-
pending on whether the accumulated sum of domestic savings is less than, equal to, or greater
than the aggregate capital stock (accumulated sum of aggregate investments).

17. It can be seen that in a closed economy, d � � � 0, equation (18) drops out and, thus,
equation (17) is identical to the Villanueva (1994) model (equation 9, p. 7). Further, with 	 �
0, equation (17) reduces to the Solow-Swan model.

18. When the yield-cost differential is zero, net external borrowing as percent of the out-
standing net stock of debt proceeds at the steady-state growth rate of output.



The steady-state solutions for k∗, d∗, and r∗ are:

(19) � � � � 	k∗ � n � 
 � 0

(20) d∗ �

(16�) r∗ � r f � �d∗ � �εk∗(��1)

Long-run equilibrium is defined by point Q(d∗, k∗) in ffigure 6.1.19 In
regions N and W, the dynamics force d to increase, and in regions S and E,
the dynamics force d to decrease. In regions N and E, the dynamics force 
k to decrease, and, in regions S and W, the dynamics force k to increase.
Any initial point, like point A, leads to a movement toward the equilibrium
point, Q, with a possible time path indicated by the line AQ.

6.2.4 Restrictions on External Financing

Using the definition of d (equation [8]), the law of motion for external
capital as specified in equation (9) can be restated as:

(9�) � �
K

K

˙
� � ak(��1) � � � r.

Using the definition of k (equation [15]) and substituting equations (12)
through (14) into equation (17), we obtain K̇ /K � 	k � n � 
 � H(k, d).
Substituting this into equation (9�),

(9 �) � 	k � n � 
 � H(k, d ) � �k (��1) � � � r, where r � r (d, k; r f ).

Equation (9 �) says that at any moment of time, the amounts of external fi-
nancing vary with levels of k and d. In long-run equilibrium (i.e., in the
steady state), external financing as percent of the debt stock is equal to the
GDP growth g∗ (noting that H[k, d] � 0 and �k [�–1] – � – r � 0, and that, by
the assumption of constant returns, GDP grows at the same rate as capital
and effective labor),

(9�) � �∗
� � �∗

� � �∗
� g∗(k∗, d∗)

In other words, in the short run, there are no limits on the absolute level of
the debt stock or on its increment. External financing is ruled in the short
run by equation (9 �) (a function of k and d, given r f ). In the long run, ex-
ternal debt grows at the same rate as GDP, given by equation (9���) (a func-
tion of k∗ and d∗).

In figure 6.1, the speed of adjustment to long-run equilibrium (charac-

Ẏ
�
Y

K̇
�
K

Ḋ
�
D

Ḋ
�
D

Ḋ
�
D

[(� � �ε)K∗(��1) � � � r f ]
���

�

�
�
(1 � d∗)

s[(1 � �)k∗(��1) � r∗d∗]
���

(1 � d∗)
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19. For the derivation of the slopes of the curves shown in figure 6.1, see appendix A.



terized by, among other conditions, a zero return-cost differential in global
capital markets) varies with the initial values of k and d. In growth model-
ing, the speed of adjustment of state variables like d and k usually refers to
the number of periods (e.g., years) it takes for the variables to adjust to
their long-run equilibrium values. In figure 6.1, an adjustment trajectory
may be that, if initially, d  d∗, but k � k∗, d increases at first slowly, then
accelerates toward d∗, aided by k falling to k∗ and thus raising capital’s net
marginal product, which in turn induces higher capital inflows. Or, if ini-
tially both d  d∗ and k  k∗, d monotonically increases toward d∗ (as
does k toward k∗), with more or less the same speed each period. There are
other trajectory paths with different adjustment speeds in the north, east,
and south quadrants of figure 6.1. Adjustment speeds of our model have
been numerically solved by Chen (2006), confirming different adjustment
speeds depending on the initial values of output growth (a function of ini-
tial values of k and d), and on whether the adjustment starts from above or
below g∗. A finite albeit slow adjustment of external capital is what is ob-
served empirically, both domestically and especially for foreign capital.

6.2.5 Optimal Growth

In the steady state, output per unit of effective labor is y∗ � k∗�. If y∗ is
considered a measure of the standard of living, and since dy∗/dk∗ � 0, it is
possible to raise living standards by increasing k∗. This can be done by ad-
justing the domestic saving rate s, for example, by raising the public sector
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Fig. 6.1 Phase diagram of the extended model



saving rate and assuming imperfect Ricardian equivalence.20 If consump-
tion per unit of effective labor is taken as a measure of the social welfare of
the society, the saving rate s that maximizes social welfare by maximizing
long-run consumption can be determined. Phelps (1966) refers to this path
as the Golden Rule of Accumulation.

From equation (3), steady-state consumption per unit of effective labor is

� �∗
� � �∗

� � �∗
� � �∗

� (1 � �)k∗� � r∗d∗k∗

� �� �∗
� �k∗[��1] � � � r∗�d∗k∗

� �� �∗
� ��k∗,

and since �k∗(�–1) – � – r∗ � 0,

� (1 � �)K∗� � r∗d∗k∗ � (1 � d∗)k∗� �∗
� �k∗

where

r∗ � r f � �[d∗ � εk∗(��1)].

Also in the steady state,

� �∗
� 	k∗ � n � 
.

Thus,

(21) � �∗
� (1 � �)k∗� � r∗d∗k∗ � (1 � d∗)(	k∗ � n � 
)k∗ � �k∗.

Maximizing (C/L)∗ with respect to s, and noting that

d∗ � and r∗ � r f � �[d∗ � εk∗(��1)],

(22) � �(1 � �)�k∗(��1) � r∗d∗ � � � � �
� [(r∗ � �d∗)(� � ε�)](� � 1)k∗(��1) � (1 � d)	k∗

� [2(� � ε�) � ε](� � 1)d∗k∗(��1)

� �1 � d∗ � (� � ε�)(� � 1)� �k∗(��1)�g∗� � 0
∂k∗
�
∂s

1
�
�

1
�
�

∂�C
—
L�∗

�
∂s

[(� � �ε)K∗(��1) � � � r f ]
���

�

C
�
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(dK/dt)
�
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�
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�
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20. There is ample empirical evidence that, at least for developing countries, the private sec-
tor saving rate does not offset one to one the increase in the public sector saving rate.



Since ∂k∗/∂s � 0, the Golden Rule condition, is21

(1 � �)�k∗(��1) � r∗d∗ � � � [1 � d∗ � (� � ε�)(� � 1)� �k∗(��1)]g∗

� [2(� � ε�) � ε](� � 1)d∗k∗(��1)

� � �[(r∗ � �d∗)(� � ε�)](� � 1)k∗(��1)

� (1 � d )	k∗

or,

M � sUZ � V � W � X � ,

or,

(23) s � .22

where,

M � (1 � �)�k∗(��1) � r∗d∗ � �;

U � [1 � d∗ � (� � ε�)(� � 1)� �k∗(��1)];

V � [2(� � ε�) � ε](� � 1)d∗k∗(��1);

W � � �[(r∗ � �d∗)(� � ε�)](� � 1)k∗(��1);

X � (1 � d∗)	k∗; and

Z � .

M is capital’s net (of depreciation) marginal product less interest pay-
ments on the stock of net external debt. The first-order condition (22) says
that for social welfare to be maximized the domestic saving rate should be
raised to a point where the net return to capital is a multiple of the long-
run growth rate of output. X is nothing more than the open-economy23

[(1 � �)k∗(��1) � r∗d∗]
���

(1 � d∗)

1
�
�

1
�
�

M � V � W � X �
1 � d∗

U�
——

����
UZ

U�
��
(1 � d∗)

1
�
�

1
�
�

210 Delano P. Villanueva and Roberto S. Mariano

21. The second-order condition for a maximum, ∂2(C/L)∗/∂s2  0, is a tediously long alge-
braic expression that, when evaluated at the steady-state values solved for the Philippines,
yields a value of –0.01847. See last page of appendix A.

22. This expression for the optimal s uses the relation g∗ � 	k∗ � n � 
 � {s[(1 � �)k(�–1) –
r∗d∗] – �}/(1 – d∗), substituting it for g∗ in equation (22).

23. Reduced by a factor (1 – d∗). When d � 0, this term becomes 	k∗ in Villanueva (1994).



version of the endogenous component of labor-augmenting technical
change—the component of (dA/dt)/A induced by learning that occurs at 
a higher level of capital intensity, which, in turn, is caused by a higher 
domestic saving rate. If there are no learning (	 � 0), no net external debt 
(d∗ � 0), and no net transfers (� � 0), equation (22) reduces to �k∗(�–1) – � �

 � n, which is the familiar Golden Rule result from standard neoclassical
growth theory (i.e., the optimal net rate of return to capital equals the nat-
ural growth rate). If there is learning (	 � 0) and there are no net external
debt (d∗ � 0) and no net transfers (� � 0), equation (22) reduces to the
Villanueva (1994) Golden Rule result, �k∗(�–1) – � � g∗ � 	k∗, where g∗ �
	k∗ � 
 � n. The effect of opening up the economy to global capital and
labor markets is to raise the optimal net rate of return to capital beyond 

 � n or even beyond g∗ � 	k∗ when 	 � 0—when there is learning by
doing—because of four factors.

First, when the domestic saving rate s is raised, the equilibrium growth
rate g∗ will be higher than 
 � n, by the amount of 	∂k∗/∂s. Second, capital
should be compensated for the effect on equilibrium output growth through
the induced learning term 	k∗. Third, when the domestic saving rate is
raised, the equilibrium debt stock d∗ will be lower, releasing resources to-
ward more capital growth; the effective interest rate r∗ also will be lower pari
passu with a lower spread, further increasing domestic resources for invest-
ment and growth. Fourth, the availability of foreign saving to finance capi-
tal accumulation enhances long-run growth, up to a point.

An alternative interpretation of the previous Golden Rule can be given.
A standard neoclassical result is that the optimal saving rate s should be set
equal to the income share of capital, �. To see this, set d∗ � � � 	 � 0, and
since ∂k∗/∂s � 0, the Golden Rule condition is the standard relation

�k∗(��1) � � � n � 
,

that is, the net (of depreciation) return to capital equals the steady-state
natural growth rate. Since sk∗(�–1) – � � n � 
,

sk∗(��1) � � � �k∗(��1) � �,

or,

s � �.

If d∗ � � � 0 and technical change is partly endogenous (	 � 0), the
modified Golden Rule is

�k∗(��1) � � � g∗ � 	k∗,

which is Villanueva’s result (1994).
Since sk∗(�–1) – � � g∗,

�k∗(��1) � sk∗(��1) � 	k∗,
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or,

s � � � 	k∗(2��).

In general, Villanueva (1994) shows that for any income share of capital
� � k∗f�(k∗)/f(k∗), where f (�) is the intensive form of the production func-
tion, s � ��, where the fraction � � (g∗ � �)/(g∗ � � � 	k∗).24 Here, g∗ �
� � 	k∗ � f�(k∗) is the gross social marginal product of capital, inclusive
of the positive externalities arising from the learning associated with capi-
tal accumulation in an endogenous growth model. Equivalently put, in-
come going to capital as a share of total output should be a multiple of the
amount saved and invested in order to compensate capital for the addi-
tional output generated by endogenous growth and induced learning. A
value of � equal to s, implicit in the standard model, would undercompen-
sate capital and thus be suboptimal from a societal point of view.

The open economy’s optimal domestic saving rate, given by equation
(23), is higher than � – 	k∗(2–�) given by Villanueva (1994), reflecting the in-
herent risks involved in foreign borrowing.25

In general, the existence, uniqueness, and stability of the steady-state
equilibrium are not guaranteed. However, appendix A shows that for a
Cobb-Douglas production function, linear learning-by-doing and risk-
premium functions, and values of the parameters for the Philippines, the
extended model’s equilibrium is locally stable in the neighborhood of the
steady state.26

6.3 Application to the Philippines

Developments in fiscal policies and in access to external sources of cap-
ital in East Asia (as elsewhere) often raise important external debt issues.
This section presents an illustrative numerical example27 using representa-
tive parameters for the Philippines: � � 0.4, � � 0.04, � � 0.07, n � 0.025,

 � 0.02, r f � 0.03, � � 0.41, and 	 � 0.005.28 Using Microsoft Excel’s
“Goal Seek” tool, the solution values are d∗ � 0.07 and k∗ � 6.8. Note that
d∗ and k∗ are functions of s in the reduced model (equations 16, 17, and
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24. For derivation, see Villanueva (1994, 7–17).
25. In the calibration of the model to Philippine data in the next subsection, the optimal s

estimated for the open-economy and closed-economy versions are 0.34 and 0.30, respectively.
Both values are less than the share of income going to capital, equal to 0.40, consistent with
the result first shown by Villanueva (1994) in an endogenous growth model.

26. Outside the neighborhood of the steady state, multiple equilibria, jumps, and the like
are theoretically possible.

27. The next section discusses the linkages between fiscal policy and the management of ex-
ternal debt in the Philippines. The discussion in this section is specific to the Philippine case
and, in particular, does not cover a situation in which the state is part of a federal currency
union.

28. � � �∗k∗(1–�) where �∗ � 0.13 was estimated using averages of the ratio of changes in
the risk spread to changes in the ratio of external debt to GDP. See appendix B.



18), while the (optimal) s is a function of d∗ and k∗ (equation 23). There-
fore, iterations were performed to obtain a unique value for s that satisfies
equations (16), (17), (18), and (23). The resulting optimal value of the do-
mestic saving rate s � 0.3429.

Steady-state per capita GDP growth is 5.4 percent per year, of which the
endogenous component is 3.4 percent per year.29 The steady-state risk pre-
mium is 288 basis points, steady-state gross external debt is 43.5 percent of
GDP, and steady-state net external debt/GDP ratio is 22.1 percent of
GDP.30 Steady-state interest payments are 2.6 percent of GDP. Using the
relation,

� �∗
� � �∗

� � �∗
� g∗ � � �∗

(in the steady state),

or,

(24) � �∗
� � �∗� �∗

�

� � 0.017;

the steady-state external current account deficit is 1.7 percent of GDP.31

The previous calculations are based on a 0.13 average ratio of changes in
spread to changes in the external debt/GDP ratio estimated over the period
2000 to 2003. Table 6.1 shows the sensitivity of the results to alternative val-
ues of this ratio.

The estimated optimal domestic saving rate, steady-state per capita GDP
growth rate, and the number of years it would take for per capita GDP 
to double are robust to alternative values of the ratio of changes in spread
to changes in the external debt/GDP ratio of 0.10 to 0.15. However, as
expected, the steady-state gross external debt/GDP ratio declines from 
53 percent to 39 percent, and the steady-state net external debt/GDP ratio
from 31 percent to 17 percent, as the sensitivity of the spread to the debt
ratio rises from 0.10 to 0.15.32

In the Philippines, optimal long-run growth requires raising the domes-
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29. It would take about thirteen years for per capita GDP to double.
30. (D/Y)∗ � d∗/k∗(�–1).
31. Recall that –1  d∗  1. When –1  d∗  0, equation (24) solves for the external cur-

rent account surplus (e.g., Singapore). When d∗ � 0, the long-run current account is in bal-
ance.

32. If the sensitivity parameter is 0.15, it means that a 1 percent increase in the net external
debt/GDP ratio is associated with an increase of 15 basis points in the spread.



tic saving rate from the historical average of 18.8 percent of GNP (IMF
1999, table 5) during 1993 to 1998 to a steady state 34 percent over the long
term. This is necessary to achieve external viability while maximizing long-
run consumption per effective labor. The savings effort should center on
fiscal consolidation and adoption of incentives to encourage private sav-
ing, including market-determined real interest rates. From the national in-
come identity (3), the external current account deficit CAD is equal to the
excess of aggregate investment I over domestic saving S (� GNDI – C), or
CAD � I – S. Decomposing I and S into their government and private
components, CAD � (Ig – Sg) � (Ip – Sp), where the subscripts g and p de-
note government and private, respectively. The first term is the fiscal bal-
ance, and the second term is the private-sector balance. Fiscal adjustment
is measured in terms of policy changes in Sg (government revenue less 
consumption) and in Ig (government investment). Given estimates of the
private sector saving-investment balance and its components, the optimal
government saving-investment balance may be derived as a residual; from
this, the required government-saving ratio can be calculated because the
optimal growth model implies a government-investment ratio.

Assume, however, the following hypothetical worst-case scenario for the
Philippines. For whatever reason (political, social, etc.), owing to the ini-
tial high level of the external debt, market perceptions reach a very high ad-
verse level. Despite a high-expected marginal product of capital, the risk
premium is prohibitively high at any level of the debt ratio and the risk-free
interest rate, such that the Philippine public sector faces credit rationing.33

In such circumstances, as Agénor (op. cit., 595–96) suggests, increased for-
eign aid targeted at investment broadly defined to include physical and hu-
man capital may benefit the Philippines, provided that economic policies
are sound.
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Table 6.1 Sensitivity calculations

�* = � Spread/� (Debt/GDP) 0.10 0.13 0.15
Optimal domestic saving rate 0.3519 0.3429 0.3372
Gross external debt/GDP 0.5274 0.4353 0.3883
Net external debt/GDP 0.3134 0.2213 0.1743
Per capita GDP growth 0.0558 0.0540 0.0532
Years to double per capita income 12.54 12.96 13.13

33. The credit risk is included in the risk premium. The higher is the credit risk assigned by
international creditors/investors, the higher is the risk premium and, consequently, the higher
is the effective real interest rate.



6.4 Implications for Fiscal Policy and External Debt Management

The implications for fiscal policy and external debt management are
clear for the Philippines. The first step is to launch an effective external
debt-management strategy that will articulate the short- and long-run ob-
jectives of fiscal policy and debt management and ensure effective central-
ized approval and monitoring of primary debt issues to global financial
markets, aided by (a) detailed electronic data on external debt, both out-
standing and new debt, by borrowing institution, maturity, terms, and so
on, and by (b) an interagency desk exclusively responsible for top quanti-
tative and analytic work on external debt for the benefit of policy makers.

The level of external debt can be reduced only by cutting the fiscal deficit
immediately and at a sustained pace over the medium term. In this context,
the privatization of the National Power Corporation (NAPOCOR) is essen-
tial, since a big chunk of sovereign debt issues is on behalf of NAPOCOR.

Interest payments on total government debt currently eat up a signifi-
cant share of government revenues, leaving revenue shortfalls to cover ex-
penditures on the physical infrastructure and on the social sectors (health,
education, and the like). With a successful and steady reduction of the 
stock of debt and the enhancement of domestic savings led by the govern-
ment sector (via increases in Sg), the sensitivity of the risk spread to the
external debt would decrease, resulting in interest savings that would pro-
vide additional financing for the infrastructure and social sectors. Further-
more, there are clear implications for both revenue-raising and expenditure-
cutting measures. On the revenue side, although the recently enacted and
signed VAT bill is welcome, there remains low compliance on the VAT, re-
sulting in very low collections. There is evidence of VAT sales being sub-
stantially underdeclared on a regular basis. Our concrete proposal would
be to set up a computerized system of VAT sales wherein an electronic copy
of the sales receipt is transmitted in real time by merchants, producers, and
service providers to the Bureau of Internal Revenue (BIR). In this manner,
total sales subject to the VAT submitted come tax time can be compared by
the BIR against its own electronic receipts. It is estimated that if only 50
percent of total sales were collected from VAT, the current budget deficit
(some P200� billion) could be wiped out. This proposal easily beats cur-
rent proposals to raise taxes because as they stand, marginal tax rates are
already very high (resulting in tax evasion and briberies). The imposition
of sin taxes (on cigarettes and liquor sales) would provide little relief. Indi-
vidual and corporate tax reforms are also necessary—different tax brack-
ets should be consolidated into a few, with significant reductions in mar-
ginal income tax rates; at the same time, the number of exemptions should
be drastically reduced to widen the tax base. The whole customs tariffs
structure should be reviewed with the aim of reducing average tariff rates
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further, while eliminating many exemptions. The role of the customs asses-
sor and collector should be severely restricted, with computerized assess-
ment and collection being put in place, similar to our VAT proposal.

6.5 Conclusion

This paper has explored the joint dynamics of external debt, capital ac-
cumulation, and growth. In developing countries in East Asia and else-
where, external debt issues are often associated with public policy deci-
sions about fiscal policy. This has been especially relevant since the Asian
financial crisis in the late 1990s. The relative simplicity of our model makes
it convenient to analyze the links between domestic adjustment policies,
foreign borrowing, and growth. We estimate the optimal domestic saving
rate for the Philippines that is consistent with maximum real consumption
per unit of effective labor in the long run. As a by-product, we estimate 
the steady-state ratio of net external debt to GDP that is associated with
this optimal outcome. The framework is an extension of the standard neo-
classical growth model that incorporates endogenous technical change and
global capital markets. Utilizing this framework, the linkages between fis-
cal policy and external debt management are discussed in the context of 
a calibrated model for the Philippines. The major policy implications are
that, in the long run, fiscal adjustment and the promotion of private saving
are critical; reliance on foreign saving in a globalized financial world has
limits; and when risk spreads are highly and positively correlated with ris-
ing external debt levels, unabated foreign borrowing depresses long-run
welfare.

The obvious policy conclusions of the extended model are:

1. Fiscal consolidation and strong incentives for private saving are es-
sential to achieving maximum per capita GDP growth;

2. The domestic saving rate should be set below the share of capital in
total output, owing to positive externalities arising from learning by doing
associated with capital accumulation. Equivalently put, income going to
capital as a share of total output should be a multiple of the amount saved
and invested in order to compensate capital for the additional output gen-
erated by endogenous growth and induced learning;

3. Reliance on foreign savings (external borrowing) has limits, particu-
larly in a global environment of high interest rates and risk spreads;

4. When real borrowing costs are positively correlated with rising exter-
nal indebtedness, the use of foreign savings is even more circumscribed;
and

5. When risk spreads are prohibitively high despite high-expected mar-
ginal product of capital, there is a role for increased foreign aid earmarked
for education and health, provided that economic policies are sound.
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Appendix A

Stability Analysis

Partially differentiating text equations (16), (17), and (18) with respect to k
and d and evaluating in the neighborhood of the steady state yield

(1) a11 � Hk � [s(1 � �) � ε�d∗]� �(� � 1)k∗��2

� (� � ε�)[(� � 1)d∗k∗��2]� � � 	

� ?

(2) a12 � Hd � �[s(1 � d∗)�2][(1 � �)(k∗��1) � r∗d∗] 

� s(r∗ � �d∗)(1 � d∗)�1 � �d∗(1 � d∗)�1 � �(1 � d∗)�2

� ?

(3) a21 � Jk � (� � ε�)(� � 1)k∗��2 � ?

(4) a22 � Jd � ��  0

In the steady state, text equations (19) and (20) are equated to zero:

(5) H(k, d ) � 0

(6) J(k, d ) � 0

Totally differentiating (5) and (6) with respect to k and d yields,

(7) � Hd � 0

(8) � Jd � 0

The slope of the k̇ /k � 0 curve is given by:

(9) ⏐ � 0 � � � � � ?

The slope of the ḋ /d � 0 curve is given by:

(10) ⏐ � 0 � ��
J

J

k

d
� � ��

a

a

2

2

2

1

� � ?

Let A be the matrix of partial derivatives defined by equations (1)
through (4). For stability, a necessary and sufficient condition is that the
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eigenvalues of A have negative real parts, and a necessary and sufficient
condition for this is that:

(11) tr(A)  0,

and

(12) ⏐A⏐ � 0.

Since the signs of equations (1) through (3) are ambiguous, both trace
(11) and determinant (12) conditions are indeterminate. The trace condi-
tion is:

a11 � a22  0.

The determinant condition is:

a11a22 � a12a21 � 0.

Assuming values of parameters estimated for the Philippines and evalu-
ating the matrix of partial derivatives in the neighborhood of the steady
state, a11 � –0.4226, a12 � –0.2516, a21 � –0.0112, and a22 � –0.4107. Thus,
the trace condition (11) a11 � a22  0 is met. The determinant condition
(12) is also met. The extended model’s phase diagram shown in text figure
6.1 reflects these considerations.

The second-order condition for maximum consumption per unit of L is:

(13) ∂2� �∗∂s � (1 � �)�(� � 1)k∗(��2) � r∗� �
� d∗�� � � � �� �� � � �[(r∗ � �d∗)(� � �ε)]

� [(� � 1)k∗(��2)] � � �(r∗ � �d∗)(� � ε�)(� � 1)(� � 1)k∗(��2)

� � �(� � 1)k∗(��1)�(� � ε�)� � �� � (1 � d∗)	

� 	k∗� � � [2(� � ε�) � ε]�d∗(� � 1)k∗(��2) � k∗(��1)� ��
� �1 � d∗ � (� � ε�)(� � 1)� �k∗(��1)�	

� g∗� � (� � ε�)(� � 1)� �(� � 1)k∗(��2)�  0

where

1
�
�

dd∗
�
dk∗

1
�
�

dd∗
�
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dd∗
�
dk∗

dd∗
�
dk∗

∂r∗
�
∂k∗
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� (� � ε�)(� � 1)k∗(��2)� �
� �ε(� � 1)k∗(��2)

� �� �
g∗ � 	k∗ � 
 � n

When evaluated at the steady state, ∂2(C/L)∗∂s � –0.01847  0 and,
thus, satisfies the second-order condition (13) for a maximum.

Appendix B

Data

Definitions

1. C: Deflated Consumption Expenditures
2. GNP: Deflated Gross National Product
3. GNDI: Deflated Gross National Disposable Income
4. CAB: Deflated Current Account Balance
5. JACI: JPMorgan Asia Credit Index on Asian U.S. dollar denominated

bonds, containing more than 110 bonds, using their dirty prices and weights
according to respective market capitalization. It includes sovereign bonds,
quasi-sovereign bonds, and corporate bonds from those countries.

Data Sources

1. JACI Spread: JP Morgan Markets
2. U.S. GDP Deflator: International Financial Statistics (IFS)
3. U.S. CPI for all urban consumers: U.S. Bureau of Labor Statistics

(USBLS)
4. Philippine External Debt: Bangko Sentral ng Pilipinas (BSP)
5. External Assets: Bangko Sentral ng Pilipinas (BSP)
6. Nominal GDP: IFS
7. Average Exchange Rates: BSP
8. Consumption, GNP, GNDI, CAB, Current Transfers, GDP Defla-

tor: (IFS)

∂d∗
�
∂k∗

∂r∗
�
∂d∗

∂r∗
�
∂k∗

1
�
�

dd∗
�
dk∗
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Sample Period

Philippine JACI Spreads: 2000–2003

Software Used

1. Philippine JACI Spreads: Microsoft Excel
2. Philippine Optimal Domestic Saving Rate: Microsoft Excel, “Goal

Seek”
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Comment Francis T. Lui

Villanueva and Mariano’s paper provides us with a useful framework for
identifying the conditions under which the external debt level is sustainable.
The latter is defined as the existence of a steady state to which the external
debt/GDP level converges, and at the same time the economy is on a bal-
anced growth path. To achieve this objective, prudent fiscal policy and pro-
motion of private saving are recommended. These policy implications make
a lot of sense. The actual application of the model to the Philippines is also
credible. Countries with governments that are overspending or with people
who do not save enough should take the paper seriously. Philippine policy-
makers may also find estimate of the Golden-Rule saving rate interesting.

The model, built on earlier papers by Villanueva (1994, 2003), consists
of 15 equations, which include identities, laws of motion, a production
function, and an equation governing the rate of change of technology.
There is also an equation, the consumption function, that is behavioral. A
major improvement of this model over its earlier version and Villanueva
(2003) is that an explicit optimization problem has been incorporated. By
solving for the steady state and maximizing per capita consumption, the
model can generate Golden-Rule consumption and saving paths. This ex-
ercise is important because it provides the calibrated results with a more
solid microfoundation. Without the maximization, one may easily cast
doubt on whether coefficients in the model are robust to policy changes.

The objective function of the maximization problem in the paper is per
capita consumption. While this has the advantage of making the model
simple and easily interpretable, it is not the same as the more conventional
utility function. Concavity in the latter can allow us to take into account
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risk aversion in a more satisfactory manner. Because of this shortcoming,
the authors have to resort to introducing some risk premium in the inter-
est rate. Although the risk premium is not entirely exogenous in the model,
it is nevertheless independent of consumers’ preferences or attitudes to-
ward risks. It is not clear how significant it would be in affecting the quan-
titative calibrations.

A nice feature of the paper is that it has reduced the system of 15 equa-
tions into two first-order differential equations. This allows the authors to
use simple phase diagrams to present their arguments. This is a convenient
approach that helps the readers substantially in seeing through the possi-
bly complicated dynamics involved. Although the paper has focused on the
case that the equilibrium path is locally stable, this is not a necessary prop-
erty of the model. Divergence is also possible when the slopes of the two
curves in figure 6.1 change. It would be interesting or perhaps important
for the authors to analyze situations of nonconvergence. The latter could
lead to economic crises. Given the calibrated values of the parameters for
the Philippine economy, as shown in the paper, there is local stability. How-
ever, the same model may also shed light on how certain parametric
changes could result in divergence, and therefore possibly economic crises.
While policymakers should know what is good for the economy, it may be
even more important for them to avoid making major mistakes.

The Golden-Rule saving rate for the Philippines has been estimated to be
34 percent. Steady-state per capita GDP growth along the Golden-Rule
path is 5.4 percent. These estimates seem to be consistent with each other,
since we do see some Asian countries that save at similar rates can grow at
around 5 percent or more per year. Although not unusual in Asian coun-
tries, a 34 percent saving rate would nevertheless be one of the highest in the
world and would clearly be much higher than the Philippine historical av-
erage of around 19 percent. As such, one may ask how it is possible to raise
the saving rate by such a substantial margin. Reducing government spend-
ing, as suggested in the paper, is clearly a possibility. However, the quanti-
tative effect depends on whether government consumption and private con-
sumption are substitutes or complements. If they are substitutes, reduction
in government spending may not necessarily help to reduce overall con-
sumption in society. Yum Kwan’s paper on estimating the elasticity of sub-
stitution between government and private consumptions may shed light on
this issue.
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IV
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7.1 Introduction

The Australian government has taken steps over the past decade to im-
prove the sustainability of government finances. In particular, the govern-
ment has significantly reduced its debt liabilities, avoiding many of the
risks associated with high debt levels. In April 2006, the Australian gov-
ernment announced that it had eliminated general government net debt.

Having reduced net debt, the government’s attention has turned to the
financing of broader balance sheet liabilities, such as superannuation obli-
gations to its employees. The government has announced that it will estab-
lish a “Future Fund” to finance public-sector superannuation liabilities.1

This will assist in relieving future generations of some of the financing bur-
den associated with other intergenerational fiscal pressures that are ex-
pected to emerge over the medium term.

The creation of the Future Fund raises the significant policy question of
how best to structure the government’s balance sheet to reduce overall finan-
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cial risk. This paper sets out a framework for optimal government balance
sheet management and presents some preliminary estimates of the types of
financial assets and liabilities that would reduce overall financial risk.2

7.2 The Australian Government Balance Sheet

The Australian government’s Charter of Budget Honesty Act 1998 (the
Charter) highlights the need for governments to manage balance sheet risks.
The purpose of the Charter is to improve fiscal policy outcomes by requir-
ing the fiscal strategy to be based on principles of sound fiscal management
and by facilitating public scrutiny of fiscal policy and performance.

The Charter facilitates optimal balance sheet management in two ways.
First, the Charter requires governments to make regular financial reports
that comply with external reporting standards, including the Australian
Bureau of Statistics (ABS), Government Finance Statistics (GFS), and
Australian Accounting Standards (AAS). This means the government bal-
ance sheet is comparable across entities and jurisdictions. Second, the
Charter requires the prudent management of financial risks, including
those relating to the broader government balance sheet (such as risks re-
lating to the tax base). By requiring transparent presentation of the bal-
ance sheet and effective management of financial risks, the Charter allows
the community to hold the government accountable for its financial per-
formance.

7.2.1 The Balance Sheet

The Australian government’s general government sector has published a
balance sheet in the budget papers since the 1999 to 2000 period, consis-
tent with international reporting standards.3 The balance sheet reported in
the 2004–2005 Final Budget Outlook is reproduced in table 7.1.

The major assets on the government’s balance sheet are: financial equity,
mainly reflecting the government’s remaining share in Australia’s major
telecommunication company Telstra ($50 billion); nonequity assets, mainly
taxes owed but not yet received by the government ($17 billion); and in-
vestments, loans, and placements, largely deposits at the Reserve Bank
($35 billion). The major liabilities are superannuation liabilities ($91 bil-
lion) and gross debt issuance ($62 billion).
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2. The paper does not discuss the appropriate size of government expenditure, the level or
composition of taxation necessary to fund it, or the optimal size of a net asset portfolio (Fu-
ture Fund) through time.

3. The Charter requires a balance sheet to be published as part of the budget papers (usu-
ally produced in May), the mid-year economic and fiscal outlook (by the end of January in
each year, or within six months after the last budget, whichever is later), and at the final bud-
get outcome (up to three months after the end of the financial year). The Charter requires the
balance sheet to be on the ABS, GFS, and AAS basis. However, the primary budget state-
ments (and therefore all references in this paper) are on a GFS basis.



There are two notable aspects to the Australian Government balance
sheet. First, the government has reduced net debt to very low levels—net
debt has fallen from $96 billion (18.5 percent of GDP) in 1995 to 1996 to
$11.5 billion (1.3 percent of GDP) in 2004 to 2005. Having achieved fur-
ther reductions in net debt the government announced, in April 2006, that
it had eliminated general government net debt. This is in stark contrast
with the net debt positions in nearly all other OECD countries (figure 7.1).
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Table 7.1 Australian government balance sheet, 2004–05 ($ millions)

2004–05 estimate
at 2005–06 budget 2004–05 outcome

Assets

Financial assets
Cash and deposits 927 1,808
Advances paid 19,314 20,199
Investments, loans, and placements 31,066 35,022
Other nonequity assets 17,147 16,772
Equitya 50,895 50,183

Total financial assets 119,351 123,984

Nonfinancial assets
Land 4,863 6,140
Buildings 13,894 14,195
Plant, equipment, and infrastructure 8,411 8,209
Inventories 5,299 4,524
Heritage and cultural assets 6,698 7,275
Other nonfinancial assets 2,085 2,032

Total nonfinancial assets 41,250 42,374
Total assets 160,601 166,358

Liabilities

Deposits held 365 403
Advances received 0 0
Government securities 61,452 62,331
Loans 5,595 5,648
Other borrowing 224 182
Superannuation liability 91,071 91,172
Other employee entitlements and provisions 7,605 8,178
Other nonequity liabilities 28,416 30,423
Total liabilities 194,727 198,337

Net worthb –34,126 –31,979

Net debtc 16,328 11,534

Source: Final Budget Outcome 2004–05, Australian Government.
aThe 2004–05 equity and net worth outcomes include the Telstra shareholding valued at the
closing share price on 30 June 2005.
bNet worth is calculated as total assets minus total liabilities.
cNet debt equals the sum of deposits held, advances received, government securities, loans,
and other borrowing, minus the sum of cash and deposits, advances paid, and investments,
loans, and placements.



The reduction in net debt reflects fiscal surpluses and asset sales over a
number of years. It also reflects that these surpluses have been invested in
debt assets. Following the Review of the Commonwealth Government Secu-

rities Market 2002, the government decided to maintain the domestic bond
market to facilitate interest rate risk management by the private sector. The
government therefore maintains a stock of around $50 billion of mainly
long-dated securities, while investing the proceeds of debt issuance in term
deposits at the Reserve Bank of Australia.

The other notable feature about the balance sheet is that the govern-
ment’s most significant financial liability is public-sector superannuation,
estimated at $91 billion (10.2 percent of GDP) as of June 30, 2005. While
this liability is expected to increase further in the future, a significant
portion reflects liabilities to past government employees. The Australian
government closed the main public-sector superannuation fund to new
members from July 1, 2005. This means the government will pay the super-
annuation liability for new public servants employed after this date as they
accrue, rather than growing the superannuation liability further. Also, in
2004 to 2005 the government paid $4.6 billion to Telstra and Australia Post
to extinguish remnant superannuation liabilities from the corporatization
of these firms a decade or so ago.

Despite these policies, the existing superannuation liability is expected
to remain sizable, reaching $140 billion in 2020 (7.1 percent of GDP),
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Fig. 7.1 General government net debt in selected countries (1998–2007)
Source: Budget Strategy and Outlook, 2006–07, Budget Paper No. 1, Australian Treasury.



largely due to growth in the superannuation schemes for military and de-
fense employees (see figure 7.2).4

In response to these financial management challenges, the government
has announced the creation of a “Future Fund” with the aim of offsetting
the government’s unfunded superannuation liabilities by 2020. The fund
will assist in increasing the government’s net worth and increasing national
savings. Contributions will be made to the fund whenever the budget is in
surplus. That is, rather than realized budget surpluses being used to retire
debt or build up term deposits at the Reserve Bank as currently occurs,
they will be invested in the fund.

The fund will be established using accumulated cash reserves currently
on term deposit with the Reserve Bank. Additional contributions from re-
alized surpluses and the reinvestment of returns on the fund’s assets will be
needed to meet the government’s target.
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4. Since the liability depends on the final salaries of public-sector employees, there are
risks around this estimate. Revaluations of the liability are regularly reported in the budget
papers.

Fig. 7.2 Public sector superannuation liability (2002–42)
aIncludes the Military Superannuation and Benefits Scheme and the Defence Force Retire-
ment and Death Benefits Scheme.
Source: Australian Treasury.



7.2.2 Contingent Risks

The government balance sheet provides important information on the 
financial performance of the government from period to period. An in-
creasing net worth means that a government is reducing rather than in-
creasing net liabilities on future generations. However, there are many
rights and obligations of government that are excluded from the balance
sheet, mainly because of valuation problems. The most significant item
missing from the balance sheet is the primary asset of the government—the
power to tax.5 While this power is limited by such factors as the constitu-
tion, international tax competition, the size and growth of the economy,
the effects of tax rate and base changes on economic efficiency and eq-
uity—the taxing power provides strong assurance of the government’s
ability to meet its liabilities.

On the other side of the ledger, certain explicit government obligations
that do not meet accounting standards tests for the recognition of liabili-
ties are also not recorded.6 Under the international IMF GFS framework,
only obligations payable in any event are on the balance sheet, whereas
those that occur only on uncertain events (even if they are probable) are not
(International Monetary Fund 2001:34). Unless presented carefully, this
can lead to misunderstanding of the underlying economic value of specific
assets and liabilities on a government’s balance sheet. For example, the
Australian government departs from the GFS framework by recording
provisions against expected defaults on student loans in the balance sheet.7

Probably the largest contingent liabilities not recorded on the balance
sheet relate to future pensions and public health costs. However, these ob-
ligations to fund future expenses have an impact on the economy today, as
well as on fiscal sustainability. So the Charter also requires the government
to produce an intergenerational report every five years, which essentially
captures those obligations not recorded on the balance sheet. The last re-
port from 2002 to 2003 projected spending associated with an aging pop-
ulation to require a fiscal adjustment of 5.0 percent of GDP by 2041 to
2042, or $87 billion in 2002 to 2003 dollars (Commonwealth of Australia,
1:2002a).

These conceptual and measurement problems mean the government
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5. Problems also exist in valuing substantial heritage assets on the balance sheet, such as
Parliament House and the Australian War Memorial.

6. This paper is concerned only with explicit financial risks, defined as rights or obligations
on government established by law or contract. Implicit financial risks provide a different set
of policy problems, such as policy issues, which are beyond the scope of this paper.

7. The Swedish government budgets by appropriating the anticipated loss from guarantees
for individual risks, ensuring equivalence between traditional outlays and financial instru-
ments that transfer risk to the government (Hagelin and Thor 2003). Similarly, the govern-
ments of the United States and the Netherlands explicitly appropriate the subsidy component
of concessional loans and loan guarantees (Schick 2002:90). The Australian National Audit
Office has valued the potential exposure from other selected financial instruments containing
contingent risks—such as financial guarantees—at $115 billion (ANAO 2003).



balance sheet is not directly comparable with similar private-sector fi-
nancial statements.8 Government balance sheet management therefore re-
quires a different framework for determining whether investment strategies
are optimal. In particular, contingent assets and liabilities are likely to have
a significant influence on how best to structure the government balance
sheet to reduce risk and improve fiscal sustainability.

7.3 Government Balance Sheet Management

The government balance sheet is a measure of the government’s finan-
cial position at a point in time. Government balance sheet management is
concerned with how the balance sheet may move through time. Managing
the risks affecting the government balance sheet can assist in avoiding, or
at least ameliorating, sharp changes in the financial position flowing from
macroeconomic shocks. In particular, a government’s balance sheet can be
significantly affected by contingent risks affecting the tax base. This paper
argues that a government financial portfolio—including financial assets,
superannuation liabilities, and government securities—can be structured
to reduce the financial impact of these risks.

Despite reportedly sound monetary and fiscal policies, as well as high
domestic savings rates, many Asian economies suffered serious recessions
in the late 1990s (for example World Bank 1993). These recessions were
compounded, if not caused, by the crystallization of contingent liabilities,
particularly around commitments to support exchange rates and banking
systems. Public injections into the banking system after the Asian crisis
more than doubled the size of government debt to GDP in Korea and Thai-
land (Wheeler 2004:105).9 In emerging countries more generally over the
1990s, bail outs to public enterprises and banking systems have con-
tributed more to the build up of government debt than recurrent deficits
(Kharas and Mishra 2001). Indeed, the deterioration in the debt positions
of emerging countries since the 1990s has been largely attributed to inter-
est rate and exchange rate movements and the recognition of off-balance
sheet and contingent liabilities (International Monetary Fund 2003:117).

For developed nations, managing balance sheet risks may not be as im-
portant in averting crises. However, balance sheet management can be used
to improve the fiscal sustainability of government through time (and ulti-
mately, avoid financial crises).10 Since governments can rely on taxation to
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8. Indeed, the National Commission of Audit (Commonwealth of Australia 1996) recom-
mended that the term balance sheet be replaced with Statement of Assets and Liabilities to
avoid misleading comparisons with the private sector.

9. Korea’s government debt to GDP ratio went from 10.5 percent to 26.5 percent after the
costs of bank recapitalization, while Thailand went from 14.6 percent to 46.6 percent.

10. There are other potential objectives of debt management policy, such as attempting to
ameliorate the effects of incomplete or imperfect markets (e.g., improving market efficiency
through improved risk sharing). However, alternative objectives have a less secure conceptual
basis and some implementation problems (see Missale 1997).



finance themselves, the concept of fiscal sustainability must relate in some
way to the expected path of taxation. Fiscal sustainability not only requires
that governments are likely to remain solvent—in the sense that the antic-
ipated path of taxation is reasonable—but that the volatility (or risks)
around that path are not significant. The International Monetary Fund is
incorporating country risk analyses into their fiscal sustainability assess-
ments for some countries (for example, Barnhill and Kopits 2003). Indeed,
the relationship between taxation and balance sheet assets and liabilities is
central to the economics literature on balance sheet management.

7.3.1 A Framework for Analysis

Intertemporal Budget Constraint

An important conceptual tool for analyzing government balance sheet
management is the intertemporal budget constraint. This budget constraint
requires that at any date the sum of net worth and the net present value 
of taxation be equal to the net present value of government spending.

In this way, the intertemporal budget constraint relates the government
balance sheet in any period to the contingent asset and liabilities that can
affect the balance sheet.11 If current period government spending is higher
than current period taxation, the government can issue debt (or some other
liability). However, this simply means taxes need to be higher sometime in
the future. In this framework, debt (and other liabilities) passed onto the
future are effectively congealed taxation. The intertemporal budget con-
straint requires taxes to rise from their current levels to finance future an-
ticipated expenses.

Tax Smoothing

Once the limit to future taxation and spending is identified, the optimal
path of taxation needs to be found. Barro (1979) uses the standard public
finance assumption that the excess burden of taxation rises by more than
any rise in the tax rate—a doubling of tax rates has more than twice as
many costs. These costs are the loss in overall welfare caused by tax rates
distorting individuals’ and firms’ consumption choices.

Given anticipated government expenditure, these costs are minimized
through time if tax (defined as a proportion of GDP) is constant, with tem-
porary macroeconomic shocks leading to deficit financing and surpluses.
That is, for a given financing requirement, a constant tax rate through time
will impose a smaller cost on the economy than would a low tax rate in one
year and a high tax rate in the next. An important implication of tax
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11. In a series of excellent papers (from Bradbury, et al. 1999 and Grimes 2001, onward) the
New Zealand Treasury has used the intertemporal budget constraint to derive the concept of
comprehensive net worth for balance sheet management purposes.



smoothing is that it is anticipated future tax rises, rather than simply current
tax rates, which distort economic behavior. For example, if tax rates are ex-
pected to rise significantly in the future, investment (and therefore growth)
is likely to be discouraged. This standard result on optimal long-run fiscal
policy accords with the Australian government’s commitment of no in-
crease in the overall tax burden from 1996–97 levels.

This result depends critically on assumptions of the excess burden of
taxation.12 In the absence of these costs, there may be no role for govern-
ment to smooth taxes through time, since individuals could adjust their
own portfolios to account for the uncertainty in future tax liabilities. It is
the presence of such costs that gives government balance sheet manage-
ment its power.

Balance Sheet Risk

For a macroeconomic shock that temporarily reduces economic growth,
the government could resort to deficit financing by selling financial assets
or issuing debt. However, if an unanticipated shock led to a permanent
change in the resources available to government (for example, a fall in the
present value of taxation revenue), the government would need to adjust
fiscal policy because deficit financing would not be sustainable. Alterna-
tively, governments could attempt to structure their financial portfolios to
hedge against such risks.

Bohn (1990) extends the tax smoothing result to incorporate such un-
certainty by imposing a budget constraint across all anticipated states of
the world, as well as across time. Bohn shows that the government can re-
duce the expectation that tax rates will change by holding and issuing spe-
cific financial instruments.13 In particular, an effective budget hedge would
see the government’s financial returns vary negatively with tax revenue dur-
ing a macroeconomic shock. For example, the government’s balance sheet
is protected somewhat if it issues debt where repayments fall with eco-
nomic growth and tax revenue.

This framework suggests that the optimal portfolio for a country depends
on the structure of the economy. If an economy is susceptible to supply-side
shocks, where inflation and growth move in opposite directions, then nom-
inal debt issuance performs such a role. For example, the real value of gov-
ernment debt falls if an oil shock causes recession and inflation. Alterna-
tively, if an economy is subject to demand-side shocks, where inflation and
growth are positively correlated, then inflation-indexed and variable inter-
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12. If the loss function is linear, then there is no need to minimize the variance in tax rates
(Hansen 2003:9).

13. Bohn (1990) assumes risk-neutral individuals, so the costs relate to the expectation that
taxes will change. For risk-averse individuals, the uncertainty that the government will raise
taxes at times of low financial returns (i.e., high marginal utility of consumption) is an addi-
tional cost (see the Appendix in Hansen 2003).



est rate debt are better hedges. Of course, ex ante, it is extremely difficult to
form an assessment of the types of shocks an economy will be subjected to
in the future.

7.3.2 Formal Presentation of the Model

Using the model developed by Bohn (1990) we can express more for-
mally the intuition previously outlined.

Individuals are assumed to be infinitely lived and risk neutral, and max-
imize the expected utility derived from all future consumption:

(1) Ut � Et ∑
j�0

� jct�j

where � is a discount factor, and ct�j is consumption in period t � j.
Individuals receive a stream of endowments Yt�j and pay taxes on en-

dowments at a rate �t . As taxes are distortionary there is an excess burden
of taxation denoted by a convex loss function h(�t). Individuals are also
able to trade a given set of assets, so that the individual budget constraint
is given by

(2) ct � ∑
k

pt,kAt,k � Yt [1 � �t � h(�t)] � ∑
k

( pt,k � ft,k)At�1,k

where At,k is the quantity of asset k held at the end of period t; pt,k is the price
of asset k (denoted in terms of consumption goods); and ft�j,k is the stream
of cash flows derived from holding asset k. Individual optimization implies
that expected returns across assets are equal, that is: Et(1 � rt�1,k ) � 1/� for
all k, where rt�1,k � ( pt�1,k � ft�1,k)/pt,k – 1. This assumption is nontrivial,
particularly so when we introduce equities into our analysis.

The government can use tax revenues �tYt and issue debt, Bt,k , to finance
government expenditure, Gt (which we treat as exogenous in this model),
and to meet outstanding debt obligations. The government budget con-
straint is given by:

(3) �tYt � ∑
k

pt,kBt,k � Gt � ∑
k

( pt,k � ft,k)Bt�1,k

The government can choose the type of debt instrument, k, and may be
a net lender or net borrower in any security, as such Bt should be interpreted
as the government’s net liabilities. Following Bohn, we recast the objective
function in terms of government policy by substituting equations (2) and
(3) into equation (1), which gives14

(4) Ut � Et ∑
j�0

� j{Yt�j [1 � h(�t�j)]}
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14. As in Bohn (1990) we drop exogenous terms for simplicity, as they are irrelevant for de-
riving the first-order conditions for optimality.



The government chooses an optimal tax rate and debt portfolio to max-
imize individual utility, equation (4), subject to its own budget constraint,
equation (3). In effect, the government’s objective is to choose the structure
of taxes and debt that minimize the expected present value of the excess
burden of h(�t). The first-order conditions are15

(5) Et[h�(�t�1)] � h�(�t) for k � 0

�Et[h�(�t�1)(1 � rt�1,k)] � h�(�t) for k 	 0

where k � 0 is the risk-free asset. That is, optimality requires that the ex-
pected marginal excess burden of taxation is constant through time.

As in Bohn, we assume a quadratic excess burden, so that the deadweight
loss of a tax rate, �t is h(�t) � (h/2)�t

2. It follows then from the first-order
conditions that an optimal policy requires

(6) Covt (�̂t�1, r̂t�1,k) � 0

where �̂t�1 � �t�1 – E�t�1 is the innovation in the tax rate, and r̂t�1,k is the in-
novation in the return to asset k. These innovations reflect the unantici-
pated components of changes in tax rates or returns.

Equation (6) implies zero conditional covariance between taxes and re-
turns on available securities. That is, if the covariance between innovations
in the tax rate and returns, for a specific debt, is negative then the govern-
ment could improve tax smoothing by issuing more of this form of debt.
The converse is also true: if the covariance is positive then the government
could improve tax smoothing by purchasing more of this form of debt. This
is the principal conclusion of Bohn—the government should smooth tax
rates across different states of the world, as well as over time.

7.3.3 The Optimal Structure of the Government’s Balance Sheet

To estimate the government’s optimal portfolio an expression for the in-
novation in tax rates is required. The innovation in the tax rate determined
by the government’s budget constraint is:

(7) �̂t�1 � (1 � 
)e�y��∑
k

r̂t�1,kdt,k � ∑
j�0

� jĝt�1�j� � �t ∑
j�0


 jŷt�1�j

where yt is the growth rate of real output and y� is its mean. The term
Σ j�0


jŷt�1�j is the present value of innovations in future growth rates of real
output, where 
 is the discount factor and ŷt�1�j � Et�1 yt�1�j . That is, it cap-
tures unexpected permanent changes in output and therefore in the gov-
ernment’s ability to raise tax revenues at a constant tax rate. Similarly,
Σj�0� jĝt�1�j is the present value of innovations in government spending rel-
ative to output, where ĝt�1�j � (Et�1Gt�1�j – EtGt�1�j ) /Yt . The ratio of secu-
rity k debt to output is denoted by dt,k .
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15. See Appendix 7.A for derivation of the first-order conditions.

�



The intuition behind equation (7) is that the present value of tax rev-
enues must cover initial debt plus the present value of government spend-
ing. That is, tax rates will need to adjust whenever there are unexpected

changes in the value of government debt, government spending, or output
growth. For a government that is already optimally managing the balance
sheet, the current tax rate already incorporates anticipated obligations.

Substituting the previous into equation (6) gives the optimality condi-
tion for each government security:

(8) ∑
l

covt(r̂t�1,k, r̂t�1,l)dt,l � covt(r̂t�1,k, ∑
j�0

� jĝt�1�j) 

� wtcovt(r̂t�1,k, ∑
j�0


 jŷt�1�j) � 0

where wt � [ey�/(1 – 
)]�t is a weighting factor.16

That is, the government can smooth taxes to offset unexpected shocks in
the present value of government spending and output through the issuance
or purchase of state-contingent securities.

As the paper focuses on shocks that affect the present value of output
growth, we assume that the covariance between innovations in the present
value of government spending and returns on assets (the second term in
equation [8]), is zero. The following equation provides us with a solution to
the government’s optimal portfolio:17

(9) dt � wt∑
�1

r

� ∑
y,r

where Σr is the variance-covariance matrix of returns (assumed to be non-
singular) and Σy,r is the covariance vector matrix between returns and the
present value of unexpected innovations in real output growth.

Methodology

In order to solve equation (9) and evaluate the optimality of various
portfolios of government assets, we need to calculate innovations in re-
turns and the present value of future rates of growth in real output.

We limit our analysis to a bivariate comparison. For our first analysis we
are interested in the optimal share of long-term domestic debt and long-
term foreign debt. We then extend this analysis to consider alternative as-
set classes, such as equities.

The real return on long-term domestic debt, rt�1,d , is influenced by the
domestic nominal long-term interest rate lt�1, changes in the current long-
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16. For the purposes of the empirical analysis, we assume a discount factor of 0.98 (which
equates to a 2 percent per quarter discount), an average tax rate of 24 percent, and an aver-
age real growth rate of 0.75 percent per quarter. The value of the weighting factor does not
affect any of the qualitative conclusions.

17. For derivation of equation (9) see Appendix 7.B.



term market interest rate (which is used as an approximation of the capital
gain component), and domestic inflation, �t�1.

18 Foreign long-term debt
returns, rt�l, f , will in addition be influenced by the change in the exchange
rate st�1. Innovations in returns are therefore given by:

r̂t�1,d � �(�t�1,d � Et�t�1,d) � (�t�1 � Et�t�1)

r̂t�1, f � �(�t�1,f � Et�t�1, f) � (�t�1 � Et�t�1) � (st�1 � Etst�1)

To calculate these innovations in real returns, vector autoregressions
(VARs) are used to formulate expectations for the inflation rate, the per-
centage change in the exchange rate, the long-term domestic interest rate,
and the long-term foreign interest rate. Following Hawkesby and Wright
(1997), expectations are formed for each variable (yt�1, �t�1, lt�1,d , st�1,
lt�l, f) by regressing that variable on a constant and one lag of the variable,
together with long lag of all other variables.19 As expectations at time t de-
pend only on information available up to time t, we must run a new VAR
for each time period.20

The same method is used to calculate innovations in the growth of real
output: ŷt�1�j � Et�1yt�1�j – Et yt�1�j . Expectations for real output growth
need to be formed at each time period for rates of growth in all future time
periods. That is an expectation that is formed at time t, for (yt�1, yt�2, . . .
yt�n) and at time t � 1 for (yt�1, yt�2, . . . yt�n) given the additional informa-
tion. The differences in expectations are then discounted at a rate, 
 (as-
sumed to be 0.98).21 This process is repeated for each time period to derive
a time series for innovations in the present value of output.

The methodology used to derive innovations in equity returns and out-
put is the same as that outlined previously, with innovations in equity re-
turns given by:

r̂t�1,e � ( pt�1, f � Etpt�1, f) � (�t�1 � Et�t�1) � (st�1 � Etst�1)

where p̂t�1 � (p∗
t�1 – Et p∗

t�1) is the unanticipated component of capital gains.
Capital gains are calculated using accumulation share indices for each
country, which incorporate both share price growth and dividend growth.
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18. The proxy used for capital gains may lead to an understatement of this component in
the innovation of real returns since it does not take into account the time to maturity. The
longer the time to maturity the larger will be the capital gain (or loss) associated with changes
in interest rates.

19. The lag specification was chosen based on the lag length that minimized the Akaike and
Schwarz information criteria. The estimated model does not capture the full range of vari-
ables that could be expected to determine output and inflation. For a more complete model
of the Australian economy see Dungey and pagan (2000).

20. This essentially involves growing the sample size with each estimation. We also investi-
gated an alternative approach of rolling the sample, thereby keeping the sample size constant.
However, this did not have a material impact on the results.

21. We also estimated the results using a lower discount factor, which did not change our
broad conclusions. However, the case for investing abroad was slightly weaker under this sce-
nario.



Data

All data are quarterly data for the post-float period 1983:4 to 2004:3.
Long-term interest rates are the long-term government bond yields con-
verted into quarterly returns. We take the first difference in bond yields, 
as we cannot reject nonstationarity over the sample period (based on the
Augmented Dickey-Fuller and Phillips-Perron tests). Expectations for bond
yields are then derived from summing the expectations of the first differ-
ence. Equity returns are derived using accumulation indices when these 
are available and for the periods when they are not, capital weighted share
indices are used (this effectively assumes that dividend growth is constant
over this period). The exchange-rate data are the log difference of the spot
exchange rate expressed as the Australian dollar price of foreign currency.
Inflation is estimated by taking the log difference of the GDP deflator.
Growth rates in output are the log differences of real GDP.

Results

Table 7.2 shows the variance-covariance matrix for innovations series
using domestic and foreign debt. The results show that innovations in do-
mestic returns and foreign returns vary negatively with innovations in out-
put. This suggests that it is optimal for the Australian government to pur-
chase securities denominated in both domestic and foreign currency. These
results are consistent with the findings of Hawkesby and Wright (1997) and
Missale (1999).

We also report the optimal portfolio of domestic and foreign debt as a
ratio to quarterly GDP, calculated by solving equation (9). These shares
should be interpreted with some caution, as the magnitudes are sensitive to
the estimation methodology. We discuss some of the key qualifications in
detail in the following. With this in mind, the results show that it is optimal
for the government to invest a relatively larger amount in domestic rather
than foreign debt. This is largely driven by the volatility in the exchange
rate, which acts as a penalty on foreign investment. Volatility in the ex-
change rate (and therefore in foreign returns) is not necessarily bad, pro-
vided innovations in the exchange vary negatively with innovations in 
output. While this is the case for Japan and Germany, our results show a
positive covariance between innovations in the exchange rate and output
for the United States.22

The previous results can be disaggregated into the various elements that
make up innovations (or unexpected changes) in returns (see Appendix
7.C). Doing so reveals that there is a positive covariance between innova-
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22. The volatility in the exchange may be partly driven by the method used to derive ex-
change rate innovations. Meese and Rogoff (1983) have shown that models used to explain
exchange rate movements over short intervals generally perform worse than a simple random
walk.



tions in output and inflation, which is a key driver of our results. This im-
plies that periods of unexpectedly low inflation (and therefore high re-
turns) have tended to occur during periods of unexpectedly low output.
This may largely result from the early 1990s recession, when inflation and
domestic interest rates fell substantially.

Turning now to equities, a priori, we might expect that it would be un-
likely that domestic equity investment would provide an effective hedge
against macroeconomic shocks, given the high correlation between com-
pany profits and output. This is confirmed by our results, which show that
the covariance between innovations in domestic equities and output is pos-
itive (table 7.3).

In contrast, the covariance between innovations in foreign equities and
output is negative, suggesting that an optimal portfolio would include
some investment in foreign equities for the countries considered.

7.3.4 Qualifications

There are some significant qualifications to our results that require fur-
ther investigative effort. First, the paper focuses on unconstrained portfo-
lios for only a select number of countries. Further work to determine the
optimal constrained portfolio involving multivariate financial assets needs
to be undertaken before using the model for policy purposes. For example,
the optimal portfolio suggests that 2 percent of quarterly GDP should be
invested in German shares. This is clearly unrealistic. However, in the ab-
sence of obvious constraints on the portfolio at the time of writing this pa-
per, we decided to report the unconstrained case only. Similarly, Japan,
Germany, and the United States were chosen since they represent the
largest economies in their respective geographical regions of Asia, Europe,
and the Americas.
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Table 7.2 Variance-covariance matrix for innovations series: Debt securities

U.S. Japan Germany

Variance-covariance matrix
Var(rd) 0.32 0.37 0.37
Var(rt) 10.11 41.81 36.95
Cov(rd, rf) –0.21 0.28 0.11
Cov(rd, y) –0.12 –0.10 –0.04
Cov(rf, y) –0.02 –0.38 –0.26

Optimal portfolios
Domestic –4.59 –3.17 –1.22
Foreign –0.12 –0.09 –0.08

Notes: The results are for pair-wise comparisons between Australia and the reported country.
This means that a separate VAR is calculated for each country including five variables: out-
put, inflation, nominal domestic bond yield, nominal foreign bond yield, and the percentage
change in the exchange rate.



Second, we have ignored the relationship between innovations in output
and government spending. That is, government expenditure is also likely to
be linked to macroeconomic shocks and potentially able to be offset by
government financial investment policy. It is likely that the effects of a
macroeconomic shock on spending reinforce the impact on taxation.
However, Bohn (1990) suggests that this impact is likely to be small and in-
significant. In theory it should be possible to determine the present value
risk characteristics associated with major expense obligations (such as
health care) and invest in assets to offset these risks.

Third, the results are based on agents forming expectations on future fi-
nancial risks based on past financial events. This expectations formulation
defies the rational expectations (Lucas) critique that economic agents
should use all available information when forming expectations—past re-
turns (or risks) are no guide to future returns (or risks) in the presence of
significant policy change (Lucas 1976). In particular, Australia has been
subject to significant economic reforms over the past two decades, which
may make relying on certain systematic relationships to form expectations
difficult. However, nearly all financial models in regular use rely on past
data to measure risks (for example, the capital asset pricing model). Fur-
ther, our results use data from 1983, after the floating of the Australian dol-
lar, which was perhaps the largest structural change in the financial sector.

Finally, the model does not explicitly incorporate the existing stock of
assets and liabilities held by other levels of government and by the private
sector. In Australia, the state governments are in net asset positions (2 per-
cent of GDP in 2004 to 2005), however the private sector has significant net
external debt (48 percent of GDP in 2004 to 2005). The current model as-
sumes that the obligations of the private sector and other governments are
independent of the fiscal position of the Australian government. By focus-
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Table 7.3 Variance-covariance matrix for innovations series: Equities

Australia U.S. Japan Germany

Variance-covariance matrix
Var(rd) 0.31 0.32 0.34 0.33
Var(re) 206.98 60.30 91.40 204.61
Cov(rd, re) 0.56 0.35 0.50 –0.10
Cov(rd, y) –0.04 –0.07 –0.08 –0.05
Cov(re, y) 0.21 –0.10 –0.18 –0.25

Optimal portfolios
Domestic debt –1.52 –2.49 –2.85 –1.75
Equities 0.02 –0.01 –0.01 –0.02

Notes: The results are for pair-wise comparisons between domestic debt securities and equi-
ties in the reported country. This means that a separate VAR is calculated for each country in-
cluding five variables: output, inflation, nominal domestic bond yield, equity prices (to proxy
capital gains), and the percentage change in the exchange rate.



ing only on the explicit assets and liabilities of the central government (i.e.,
rights or obligations established by law or contract), the paper ignores
those that may be implicit (i.e., rights or obligations dependent on moral
suasion). For example, the community may expect the government to take
over some of the financial obligations of large financial institutions that
would otherwise be subject to failure. These expectations make the dis-
tinction between private- and public-sector debt in the paper (and by in-
vestors) less clear.

One potential way around this caveat is to include the net external obli-
gations of the private sector when determining the optimal government
portfolio.23 For example, roughly half of net Australian private-sector debt
is held in U.S. dollars, implying that an optimal portfolio would hold less
of these liabilities if the government were also considering implicit risks on
the government balance sheet. Of course, there may be significant moral
hazard type problems for any government that makes this an explicit port-
folio objective (see the discussion on policy endogeneity in section 7.4).

7.4 Discussion

7.4.1 Policy Implications

The key conclusion from the debt management literature is that the op-
timal financial investment strategy depends on the types of shocks affect-
ing the macroeconomy. That is, the optimal way to structure debt (short or
long, nominal or price-indexed, domestic or foreign currency) or invest in
financial assets is an empirical question. Hansen (2003; following Missale
1997) summarized the main results from this literature:

1. Buy (short-sell) assets whose returns have a positive (negative) cor-
relation to public spending and negative (positive) correlation to the tax
base; and

2. Issue
• nominal debt for government spending and productivity shocks;
• price-indexed debt for monetary and real demand shocks causing

inflation;
• foreign currency debt when output and inflation shocks are corre-

lated internationally;
• maturity structure of debt to match structure of planned fiscal sur-

pluses; and
• short maturity debt when positive correlation between output and

real interest rates.
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23. The model incorporates implicit liabilities to the extent they are incorporated in Gt .
Managing the government balance sheet against implicit obligations is problematic for the
moral hazard reasons discussed in section 7.4.2.1.



Our results suggest that the Australian economy has been subject to
more demand shocks than supply-side shocks over the sample period. If
this were to continue to be the case going forward, then the tax-smoothing
framework adopted in this paper suggests that the government should pur-
chase domestic nominal bonds. During high-output periods in Australia,
inflation and tax revenues would increase offset by lower real returns on
domestic nominal bonds, such as government (including state government
debt) or high-grade corporate debt. However, during low-output periods,
inflation and tax revenues will fall and be offset by higher real returns to
domestic nominal bonds. These results support the government’s policy of
reducing net debt—both by reducing the size of gross debt issuance and in-
vesting in debt assets. The results also suggest that balance sheet risk could
be further reduced by issuing price-indexed bonds (such as treasury in-
dexed bonds), rather than nominal bonds.

Our results also suggest that investing in foreign equities is likely to re-
duce overall balance sheet risk. In effect, the government already has a sig-
nificant stake in Australian equities because of the tax revenue earned from
domestic capital income (not to mention the presumably highly correlated
flow on effects through taxation of domestic labor income). Auerbach
(2004) notes that, even though the U.S. government does not hold much eq-
uity directly, it has significant exposure to variations in stock prices through
its claims to future tax revenues. Indeed, Auerbach argues that the U.S.
government’s implicit equity position is larger than the stock market itself,
consistent with the fact that revenues from all sources are responsive to
stock market returns.

7.4.2 Potential Criticisms

Policy Endogeneity

There are some important criticisms of the tax-smoothing approach that
can affect our policy conclusions. First, there is the potential problem of
policy endogeneity. If the government’s improved financial asset perfor-
mance encourages greater government spending then the independence
between government spending and taxing is violated. Similarly, there may
be risks that if the government takes a controlling interest in a domestic
company, some sections of the community may expect increased assistance
for that company. In such circumstances, the optimal balance sheet strat-
egy for government might be to avoid accruing a financial asset portfolio
altogether and simply eliminate all risk, balancing the budget through the
cycle (see Pinfield 1998). Another potential solution is to restrict the de-
gree of controlling interest a government investment fund can maintain in
specific domestic companies. Further, it is unlikely that the Future Fund
will increase the incentive of future governments to spend more on public-
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sector superannuation expenses. The bulk of the super liability relates to
previously accrued entitlements that are reasonably well defined. Finally,
the government reports its underlying cash surplus exclusive of fund earn-
ings so that they cannot be used for recurrent expenditure.

Moral hazard is a particularly severe form of policy endogeneity that ap-
pears to have limited the use of some financial instruments to manage gov-
ernment balance sheets. Traditionally, the economics literature on optimal
debt management has focused on state-contingent debt. As early as 1941, in-
flation-indexed bonds were seen as a means for removing the incentive of
governments to inflate the economy and reduce the real value of their obli-
gations (Bach and Musgrave 1941). However, in the real world there is little
evidence of state-contingent debt instruments being issued by govern-
ments.24 This may primarily be due to some state-contingent debt instru-
ments being subject to moral hazard problems (sometimes referred to as
time inconsistency) if governments can affect the states (Calvo and Guidotti
1990; Bohn 1990). For example, bond returns that fall when an index of gov-
ernment expenditure rises would hedge the balance sheet against economic
downturns. However, governments would also have an incentive to increase
expenditure. This risk would then be priced in the value of such bonds, mak-
ing them unattractive even for well-intentioned governments to issue.

More recently, the literature has focused on hedging the balance sheet by
optimal design of the maturity and denomination of conventional debt se-
curities. For example, a shorter average debt maturity increases the expo-
sure to short-term interest rate rises. Long maturities can avoid exposure
to roll-over (Barro 1995). It is not necessary, as our results show, to issue
state-contingent debt to offset specific balance sheet risks. Investing in a
broad and diverse range of financial assets effectively eliminates moral haz-
ard type problems.

Agency Costs

Second, there are significant agency costs associated with government
management of financial assets. In the tax-smoothing model, the govern-
ment is assumed to maximize the welfare of all individuals in the commu-
nity. However, in practice the incentives of government and the agents used
by government may not be so aligned. This can lead to poor investment de-
cisions. The solution to the agency cost problem is to ensure that the gover-
nance of the Future Fund is clear and transparent and investments are
made on a commercial basis within the investment guidelines set by gov-
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24. Real-world examples include Mexico issuing bonds tied to oil prices and Costa Rica,
Bulgaria, and Bosnia issuing bonds containing an element of indexation to GDP (Boren-
sztein and Mauro 2002). Even in Australia, the pool of inflation-indexed bonds is relatively
small, with outstanding Treasury Indexed Bonds around 10 percent (or $6.4 billion) of total
Commonwealth debt (Commonwealth of Australia 2002b).



ernment. Indeed, applying best corporate practice would allow individual
government financial entities to set their own strategic asset allocation, af-
ter taking into account the nature of their liabilities (Grimes 2001). This is
likely to improve governance, accountability, and entity performance. In
the case of the Future Fund, this would involve directing the Fund to invest
in assets of a similar risk to the government’s superannuation liabilities.

In dealing with agency costs, the government imposes constraints on the
optimal portfolio. The significance of these constraints has been high-
lighted by the results of Fowlie and Wright (1997) for New Zealand. They
found that the optimal financial portfolio incorporated foreign-currency
denominated debt when taxes are included, but only domestic debt when
taxes are excluded. This means that a narrow focus only on balance sheet
assets can lead to financial investments that increase the chances of volatile
tax changes.

However, this does not mean that financial investment decisions should
not be decentralized (down to an agency level) or linked to narrow portfo-
lio benchmarks (such as matching financial assets to future superannuation
liabilities). Rather, a single central agency needs to be aware of how indi-
vidual elements of the balance sheet interact with each other during macro-
economic shocks. Some commentators see the centralization of broader
balance sheet risk management with debt management as a logical step

(Currie and Velandia-Rubiano 2002). For example, the Swedish Debt Man-
agement Office advises government on the costs of contingent liabilities
and the government debt portfolio (Hörngren 2003).25 Such a structure al-
lows natural hedges in the balance sheet to be identified, reducing the need
(and costs) from individual agencies hedging. Alternatively, such a balance
sheet perspective allows for large cumulative risks to be identified and
brought to the attention of government (Wheeler 2004:67).

Imperfect Capital Markets

The model discussed in this paper assumes that capital markets are not
perfect; or at least that certain restrictions exist that stop governments
from using financial instruments to perfectly hedge balance sheet risk.
While governments can use some existing financial instruments to reduce
balance sheet risk, certain types of risks are still likely to remain unhedged.
In particular, incomplete capital markets may mean governments are un-
able to hedge against certain types of risks (such as catastrophic risk).
There may be no private sector substitutes for government bonds (Arrow
and Lind 1970, Stiglitz 1983). If capital markets are incomplete, there may
be gains from governments issuing standardized products that can out-
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25. Other countries where debt managers are integrated with contingent liability manage-
ment include New Zealand, South Africa, and Colombia (Wheeler 2004:24).



weigh benefits from state-contingent products (Missale 1997). Alterna-
tively, governments may have other policy objectives, such as maintaining
some debt to allow the development of important financial products
(Comley and Turvey 2005). There may also be other reasons for investing
domestically. For example, informational, governance, or tax advantages
may lead to a home country bias for equities (for a review, see Karolyi and
Stulz 2002). Such constraints can limit the ability of government’s move-
ment toward the optimal portfolio outlined in this paper.

Even if capital markets are imperfect, governments can still invest in fi-
nancial assets to the fullest extent possible using available securities. For
the remnant unhedged risks, the government should consider building and
maintaining a positive balance of net worth as self-insurance against large
rare events.26

7.5 Conclusion

The economics literature relating to balance sheet management suggests
that the government’s financial portfolio should be structured to reduce
the budget impacts of macroeconomic shocks. More specifically, an opti-
mally structured balance sheet can reduce the risk that a major macroeco-
nomic shock will see large changes in tax rates. This not only reduces the
distortions caused by volatile tax rates, but increases the flexibility of gov-
ernments to respond to unexpected fiscal pressures. A government that in-
vests well has less need to significantly raise taxes or cut spending to finance
itself. In most countries, this has meant structuring the debt portfolio so
that liabilities do not become overly burdensome during recessions. How-
ever, Australia is amongst a small number of countries determining how
best to structure a financial portfolio that includes positive net financial
assets.27

This paper has shown that it is not only the budget position that is im-
portant for sustainability, but how the financial assets and liabilities of gov-
ernment are allocated. Our results support the Future Fund investing in a
broad range of financial assets that includes nominal domestic debt and
equities from selected countries. Indeed, by investing optimally the govern-
ment is likely to reduce risks on the budget and improve growth prospects.
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26. Hansen (2003:11) notes that building a precautionary balance is worthwhile if and only
if the unhedged risks would otherwise result in a negative correlation between tax rates and
consumption.

27. Other OECD countries with significant financial asset funds (including pension funds)
are New Zealand, Norway, Ireland, Finland, and Denmark (see Comley and McKissack
2005).



Appendix A

Derivation of First-Order Conditions

The government chooses taxes and debt to maximize the individual objec-
tive function (A1) subject to its budget constraint (A2).

(7.A1) Ut � Et ∑
j�0

� j{Yt�j [1 � h(�t�j)]} 

� EtYt [1 � h(�t)] � �Et{Yt�1[1 � h(�t�1)]} � . . . 

(7.A2) �tYt � ∑
k

pt,kBt,k � Gt � ∑
k

( pt,k � ft,k )Bt�1,k

From the budget constraint, we can solve for �1, �t�1, and so on, and sub-
stitute into the objective function, Ut, which can then be maximized with
respect to Bt,k, Bt�1,k, and so on.

The first-order condition with respect to Bt,k is:

(7.A3) � Et�Yt��h�(�t) �� � �Et�Yt�1�h�(�t�1) �� � 0

Now, from the constraints:

(7.A4) � � and, �

Substituting into equation (A3) gives:

Et[�h�(�t)pt,k ] � �Et[h�(�t�1)( pt�1,k � ft�1,k)] � 0

Since pt,k is known at time t, and �t is chosen at time t, equation (A4) can be
written as:

h�(�t) � �Et� �
Recalling that rt�1,k � ( pt�1,k � ft�1,k )/pt,k – 1, and noting also that the con-

dition that expected returns must be equal implies that for the risk-free as-
set (defined as k � 0), r 	 1/� – 1, then the previous expression will yield the
first-order condition obtained in equation (5) of section 7.3.

h�(�t�1)( pt�1,k � ft�1,k)
���

pt,k

( pt�1,k � ft�1,k)
��

Yt�1

∂�t�1
�
∂Bt,k

pt,k
�
Yt

∂�t
�
∂Bt,k

∂�t�1
�
∂Bt,k

∂�t
�
∂Bt,k

∂Ut
�
∂Bt,k
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Appendix B

Derivation of Equation (9)

The optimality condition for each government security k (k � 1, . . . , K )
given in equation (8) is:

(7.B1) ∑
l

covt(r̂t�1,k, r̂t�1,l)dt,l � covt(r̂t�1,k, ∑
j�0

p jĝt�1�j) 

� wtcovt(r̂t�1,k, ∑
j�0


 jŷt�1�j) � 0

As discussed in section 7.3 we assume that the second term is equal to
zero and so the previous equation can be reduced to:

(7.B2) ∑
l

covt(r̂t�1,k, r̂t�1,l)dt,l � wtcovt(r̂t�1,k, ∑
j�0


 jŷt�1�j) � 0

(7.B3) � � � �

� wt� �
Rearranging this gives:

(7.B4) � �� wt� �
–1

� � �covt�r̂t�1,l, ∑
j�0


 jŷt�1�j�
..
.

covt�r̂t�1,K, ∑
j�0


 jŷt�1�j�

covt(r̂t�1,l, r̂t�1,l) . . . covt(r̂t�1,l, r̂t�1,l)

..

. ... ..
.

covt(r̂t�1,K, r̂t�1,l) . . . covt(r̂t�1,K, r̂t�1,l)

dt,1

..

.

dt,l

covt�r̂t�1,l, ∑
j�0


 jŷt�1�j�
..
.

covt�r̂t�1,K, ∑
j�0


 jŷt�1�j�

dt,1

..

.

dt,l

covt(r̂t�1,l, r̂t�1,l) . . . covt(r̂t�1,l, r̂t�1,l)

..

. ... ..
.

covt(r̂t�1,k, r̂t�1,l) . . . covt(r̂t�1,K, r̂t�1,l)
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This can be simplified with the following notation:

(7.B5) d � wt ∑
�1

r

� ∑
y,r

In our first estimations, we restrict ourselves to the analysis of domestic
and foreign currency debt.

(7.B6) � � � � �

� �
where

 � ⏐ ⏐
We recall that the domestic and foreign innovation of returns is given by

the following equations

r̂t�1,d � �(�t�1 � Et�t�1) � (�t�1 � Et�t�1)

r̂t�1, f � �(�∗
t�1 � Et�∗

t�1) � (�t�1 � Et�t�1) � (st�1 � Etst�1)

and define s � st�1 – Etst�1, � � �t�1 – Et�t�1, l � lt�1 – Etlt�1, y �
Σj�0


jŷt�1�j and denote Cov(x, y) � c(x, y) and Var(x) � v(x). Expanding
equation (B6) we get:

� � �

� �v(s � l∗ � �)c(�l � �, y) � c(s � l∗ � �, �l � �)c(s � l∗ � �, y)

v(�l � �)c(s � l∗ � �, y) � c(�l � �, s � l∗ � �)c (�l � �, y)

wt
�


dd

df

cov(r̂t�1,l, r̂t�1,l) cov(r̂t�1,2, r̂t�1,l)

cov(r̂t�1,l, r̂t�1,2) cov(r̂t�1,2, r̂t�1,2)

cov�r̂t�1,l, ∑
j�0


 jŷt�1�j�
cov�r̂t�1,2, ∑

j�0


 jŷt�1�j�

cov(r̂t�1,2, r̂t�1,2) �cov(r̂t�1,2, r̂t�1,l)

�cov(r̂t�1,l, r̂t�1,2) cov(r̂t�1,l, r̂t�1,l)

wt
�


dd

df
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Appendix C

Disaggregated Variance-Covariance Matrix of Innovations

Table 7C.1 Variance-covariance matrix: U.S. and domestic currency debt securities

Y � ld s le re rd

Y 0.873
� 0.108 0.330
ld 0.013 –0.014 0.020
s 0.089 0.635 –0.106 10.895
le 0.004 –0.006 0.010 –0.078 0.008
re –0.022 0.311 –0.101 10.338 –0.080 10.106
rd –0.120 –0.317 –0.006 –0.529 –0.003 –0.210 0.322

Table 7C.2 Variance-covariance matrix: Japan and domestic currency debt securities

Y � ld s le re rd

Y 0.510
� 0.072 0.362
ld 0.028 –0.006 0.022
s –0.326 0.181 –0.109 41.692
le –0.016 –0.010 0.004 –0.063 0.006
re –0.381 –0.171 –0.107 41.574 –0.060 41.805
rd –0.100 –0.356 –0.017 –0.072 0.006 0.279 0.373

Table 7C.3 Variance-covariance matrix: Germany and domestic currency 
debt securities

Y � ld s le re rd

Y 0.298
� 0.009 0.365
ld 0.029 –0.010 0.022
s –0.259 0.529 –0.258 37.293
le –0.003 0.014 0.007 –0.155 0.008
re –0.264 0.150 –0.255 36.918 –0.177 36.946
rd –0.038 –0.355 –0.012 –0.271 –0.021 0.106 0.367



Table 7C.4 Variance-covariance matrix: Domestic debt and domestic equities

Y � ld s le re rd

Y 0.873
� 0.108 0.309
ld 0.013 –0.014 0.021
s 0.089 0.635 –0.106 10.895
le 0.004 –0.006 0.010 –0.078 0.008
re –0.022 0.311 –0.101 10.338 –0.080 10.320
rd –0.120 –0.317 –0.006 –0.529 –0.003 –0.210 0.314

Table 7C.5 Variance-covariance matrix: Domestic debt and U.S. equities

Y � ld s le re rd

Y 0.298
� 0.046 0.329
ld 0.019 –0.016 0.020
s –0.104 0.750 –0.103 10.882
le 0.052 –0.680 –0.006 –4.939 59.111
re –0.098 –0.259 –0.093 5.193 54.851 60.304
rd –0.065 –0.313 –0.004 –0.647 0.686 0.352 0.317

Table 7C.6 Variance-covariance matrix: Domestic debt and Japanese equities

Y � ld s le re rd

Y 0.319
� 0.057 0.337
ld 0.023 –0.011 0.022
s –0.410 –0.113 –0.136 40.406
le 0.290 –0.160 0.231 –8.798 67.711
re –0.178 –0.609 0.106 31.720 59.072 91.402
rd –0.080 –0.326 –0.011 0.250 –0.072 0.504 0.337

Table 7C.7 Variance-covariance matrix: Domestic debt and German equities

Y � ld s le re rd

Y 0.328
� 0.014 0.323
ld 0.033 –0.010 0.022
s –0.540 0.809 –0.235 31.201
le 0.303 –0.074 –0.087 –37.678 249.916
re –0.252 0.413 –0.312 –7.286 212.312 204.613
rd –0.047 –0.313 –0.013 –0.574 0.160 –0.101 0.326



References

Arrow, K., and R. Lind. 1970. Uncertainty and the evaluation of public investment
decisions. American Economic Review 60 (2): 364–78.

Auerbach, A. J. 2004. How much equity does the government hold? NBER Working
Paper no. 10291. Cambridge, MA: National Bureau of Economic Research.

Australian National Audit Office. 2003. Management of Commonwealth guaran-
tees, warranties and letters of comfort. Audit Report No. 27, 2002-03, Perfor-
mance Audit.

Barnhill, T., and G. Kopits. 2003. Assessing fiscal sustainability under uncertainty.
IMF Working Paper no. WP/03/79.

Bach, G. L., and R. A. Musgrave. 1941. A stable purchasing power bond. Ameri-
can Economic Review 31:823–25.

Barro, R. J. 1979. On the determination of the public debt. Journal of Political
Economy 87 (5): 940–71.

———. 1995. Optimal debt management. NBER Working Paper no. 5327 Cam-
bridge, MA: National Bureau of Economic Research, October.

Bohn, H. 1990. Tax smoothing with financial instruments. The American Economic
Review 80 (5): 1217–30.

Borensztein, E., and P. Mauro. 2002. Reviving the case for GDP-indexed bonds. IMF
Policy discussion paper No. 02/10. Washington, DC: International Monetary
Fund, September.

Bradbury, S., J. Brumby, and D. Skilling. 1999. Sovereign net worth: An analytical
framework. New Zealand Treasury Working Paper 99/3.

Calvo, G. A., and P. E. Guidotti. 1990. Credibility and nominal debt. IMF Staff pa-
pers 37 (September).

Comley, B., and A. McKissack. 2005. Expenditure growth, fiscal sustainability and
pre-funding strategies in OECD countries. Paper prepared for the Bank D’Italia
Conference on Public Finance, Perugia, forthcoming.

Comley, B., and D. Turvey. 2005. Debt management in a low debt environment. Aus-
tralian Treasury, Treasury Working Paper 2005–2002. Retrieved from http://
www.treasury.gov.au/contenitem.asp?NavId�049&ContentID�957.

Commonwealth of Australia. 1996. National commission of audit: Report to the
commonwealth government. Canberra: AGPS. Retrieved from http://www
.finance.gov.au/pubs/ncoa/coaintro.htm.

———. 2002a. Intergenerational report 2002–03. Canberra: AGPS. Retrieved from
www.budget.gov.au.

———. 2002b. Review of the commonwealth government securities market: Discus-
sion paper. Canberra: AGPS. Retrieved from http://debtreview.treasury.gov.au/
content/discussion/html/CCSMReview.asp.

Currie, E., and A. Velandia-Rubiano. 2002. Risk management of contingent liabili-
ties within a sovereign asset-liability framework. Retrieved from http://treasury
.worldbank.org/web/pdf/currie_velandia_cl.pdf.

Davis, N. 2001. Does crown financial portfolio composition matter? New Zealand
Treasury, Treasury Working Paper 01/34.

Dungey, M., and A. Pagan. 2000. A structural VAR model of the Australian econ-
omy. Economic Record 76 (235): 321–42.

Fowlie, K., and J. Wright. 1997. Optimal currency denomination of public debt in
New Zealand. New Zealand Economic Papers 31(2): 137–51.

Grimes, A. 2001. Crown financial asset management: Objectives and practice. New
Zealand Treasury Working paper 01/12.

Hagelin, N., and M. Thor. 2003. Pricing of state guarantees in practice. In Central

Australian Government Balance Sheet Management 251



government borrowing: Forecast and analysis. Stockholm: Swedish National Debt
Office.

Hansen, E. 2003. Objectives, targets and instruments for crown financial policy. New
Zealand Treasury working paper 2003/21.

Hawkesby, C., and J. Wright. 1997. The optimal public debt portfolios for nine
OECD countries: A tax smoothing approach. Mimeo. New Zealand: University
of Canterbury.

Hörngren, L. 2003. Contingent liabilities in debt management. Paper for the Work-
ing Party on Government Debt Management, Ministère de l’Economie, des Fi-
nances et de l’Industrie, 139 rue de Bercy, Paris 75012 (23-24 October).

International Monetary Fund. 2001. Government finance statistics manual 2001.
Retrieved from http://www.imf.org/external/pubs/ft/gfs/manual/pdf/all.pdf.

———. 2003. Public debt in emerging markets. World Economic Outlook Septem-
ber 2003. Washington, D.C.: International Monetary Fund.

Karolyi, A., and R. Stulz. 2002. Are financial assets priced locally or globally? NBER
Working Paper 8994. Cambridge, MA: National Bureau of Economic Research.

Kharas, H., and D. Mishra. 2001. Fiscal policy, hidden deficits, and currency crises.
In World Bank Economists’ Forum, ed. S. Devarajan, F. H. Rogers, and L. Squire,
31–48. Washington, DC: World Bank.

Lucas, R. E. 1976. Econometric policy evaluation: A critique. Journal of Monetary
Economics Supplementary Series 1(2): 19–46.

Meese, R., and K. Rogoff. 1983. Empirical exchange rate models of the seventies:
Do they fit out of sample? Journal of Monetary Economics 14:3–24.

Missale, A. 1997. Managing the public debt: The optimal taxation approach. Jour-
nal of Economic Surveys 11 (3): 235–65.

———. 1999. Public debt management. Oxford and New York: Oxford University
Press.

Pinfield, C. 1998. Tax smoothing and expenditure creep. Treasury Working Paper 98/
9. New Zealand.

Schick, A. 2002. Budgeting for fiscal risk. In Government at risk, ed. H. Polackova
Brixi and A. Schick, 79–98. The International Bank for Reconstruction and De-
velopment/The World Bank.

Stiglitz, J. 1983. On the relevance or irrelevance of public financial policy. NBER
Working Paper No. 1057. Cambridge, MA: National Bureau of Economic Re-
search.

World Bank. 1993. East Asian miracle: Economic growth and public policy. Wash-
ington, DC: World Bank.

Wheeler, G. 2004. Sound practice in government debt management. Washington,
DC: The International Bank for Reconstruction and Development/The World
Bank.

Comment Youngsun Koh

This paper discusses a framework for optimal balance sheet management
from the tax-smoothing perspective and concludes that the Future Fund

252 Wilson Au-Yeung, Jason McDonald, and Amanda Sayegh

Youngsun Koh is senior research fellow, director of Macroeconomic and Financial Poli-
cies, and head of Programs Evaluation Division at the Korea Development Institute.



of the Australian government should be invested in a broad range of fi-
nancial assets that includes nominal domestic debts and foreign equities.
The optimal portfolios derived through numerical exercises are not suffi-
ciently credible in quantitative terms, but they give strong qualitative im-
plications that are based on a sound economic reasoning and match our in-
tuitions.

Korea is another country that is accumulating a large amount of gov-
ernment assets. The National Pension Scheme (NPS) that was introduced
in 1988 requires a minimum 10 years of contribution for full old-age pen-
sion benefits. For now, there exists a far larger number of contributors than
beneficiaries, and the annual surplus amounts to 3 to 4 percent of GDP. At
its peak, the stock of assets is expected to exceed 100 percent of GDP, and
then fall as benefit payments increase rapidly.

The NPS fund is invested mostly in domestic fixed-income assets, and
none in foreign assets. There are talks of increasing the share of equities,
and also of investing in foreign assets. Without such diversification, NPS 
is likely to have distortionary effects on domestic financial markets. The
framework suggested in the paper provides a good starting point for the di-
versification of NPS assets. It would be interesting to check whether a sim-
ilar numerical exercise leads to a similar optimal portfolio including nom-
inal domestic debts and foreign equities.

Still, this approach will entail several problems when applied to the Ko-
rean NPS. Most serious is the rapidly changing economic environment in
Korea. The annual growth rate, recorded at over 8 percent in past decades,
declined to around 5 percent after the recent economic crisis, and further
deceleration is expected in the future with the rapid population aging and
the technological catch-up with advanced countries. It would be very naïve
to believe that the variance-covariance matrix remains unchanged in this
changing environment.

An equally important question concerns the parameter endogeneity
(not policy endogeneity as discussed in the paper). Due to its very large vol-
ume, the portfolio selection of NPS can affect the market returns and the
variance-covariance matrix; NPS may not be a price-taker but a price-
setter. Similarly, its foreign investment can affect the exchange rate and the
rate of return in terms of domestic currencies.

Despite these limitations, however, the framework suggested in the paper
provides a very useful benchmark on which modifications can be made to
reflect the realities more closely. Future works in this direction are called for.
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Comment Corrinne Ho

This paper deals with the question of how best to structure the govern-
ment’s balance sheet (i.e., the mix of assets and liabilities) in order to safe-
guard against contingent risks. The paper approaches this timely question
for the case of Australia by applying the Bohn (1990) model to data from
the floating exchange rate regime period (1983 Q4 to 2004 Q3).

Bohn’s model is basically an optimization problem in which the govern-
ment chooses the tax rate and portfolio mix to maximize the utility of the
individual, subject to the usual intertemporal budget constraints. A key
feature here is the assumption that changes in the tax rate are distortionary,
thus resulting in the preference for tax smoothing. Accordingly, the model
suggests that the optimal government portfolio depends on the covari-
ances between the innovations in returns and those in output (and, in prin-
ciple, government spending). The main empirical findings are:

• There are more demand shocks than supply shocks in the sample pe-
riod, suggesting it is optimal for the government portfolio to be net
long on domestic nominal bonds.

• When given a choice of both domestic and foreign debt securities,
there is some scope to be net long in foreign securities.

• When given a choice of debt securities (domestic) and equities (do-
mestic and foreign), domestic equities are found to provide no hedge
against output shocks, as expected, and there is some scope to be net
long in foreign equities.

In short, there is evidence to support portfolio diversification across cur-
rencies and asset classes, at least based on past macro data and returns of
the set of assets included.

As with most policy-oriented research work, this paper faces some
usual—though not insurmountable—challenges. For instance, the valid-
ity of some technical details or assumptions (e.g., tax smoothing) of Bohn’s
model may be subject to debate. I shall not hold the authors responsible for
Bohn’s model, but I would suggest that they could preempt such criticisms
by clearly stating up front that their paper is only a straight application of
Bohn (1990). As it stands, the paper seems to sound like it is developing its
own framework that is drawn on Bohn (1990). But anyone who has read the
original Bohn article would have noticed that the model is actually the
same. Perhaps it is only a matter of drafting, but truth in advertising could
help limit the authors’ liability.

That said, however, I do want to hold the authors accountable for their
choice of this particular model to address Australia’s particular problem
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and their presentation thereof. On choice, it is not immediately clear from
the text why the Bohn (1990) model straight out of the box is the best tool
for analysis. Perhaps the rationale is obvious for people who are familiar
with the literature, but not necessarily so for others. It would be useful if the
authors could briefly explain and defend their choice in section 7.3.1, at
least for the benefit of those readers who are not experts in this field. And,
not to mention, it could make the paper more authoritative and convincing.

On presentation, I sense a kind of mismatch or disconnect between the
rich institutional background in section 7.2 and the more abstract analytics
in section 7.3. Bohn’s article, which features exactly the same analytical
framework, does not have this disconnect because its introductory section 
is relatively brief. This allows the paper to get to the main feature (the model)
quickly. The reader can thus focus squarely on the theoretical and empirical
analyses and take them for their own worth. So, while Bohn’s article may not
be as rich in institutional background, it has a cleaner presentation that ul-
timately makes for more satisfying reading. For the present paper, I would
suggest tightening up the connection between sections 7.2 and 7.3 by cut-
ting down on (or moving to footnotes) those details and diversions that slow
down the flow from background to analytics, and by making more cross ref-
erences throughout the text to link Australia’s situation to the model and
vice versa. This should help to keep the reader’s train of thought on track
from the first page to the last.

Finally, beyond the immediate confines of the present paper, I see po-
tential for extensions and further research. Perhaps one can ask if there are
any modifications one can make to Bohn (1990), which deals with a (U.S.
case-inspired) generic government debt structure problem, to make it more
specific to the current Australian situation. For instance, the authors men-
tion the government’s conscious effort to maintain a certain stock of gov-
ernment bonds—can this and other potential portfolio choice constraints
be built into the model to make it more Australia-specific? Alternatively,
can Australia’s government balance sheet management problem be ad-
dressed by other models or approaches? Further afield, perhaps one can
investigate the political economy of government asset and liability man-
agement, or the implications of reform for fiscal policy, monetary policy,
and the financial markets. It could also be interesting to consider what sim-
ilarities and difference there are between the government’s portfolio choice
problem and the central bank’s reserve management problem. The possi-
bilities are vast, and this paper is a good start.
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8.1 Introduction

In recognition of the significant role the private sector can play in the
provision, financing, and implementation of infrastructure projects, the
Philippine government has adopted specific measures to encourage private-
sector participation in infrastructure. The acute budgetary constraints fac-
ing the Philippine government motivated the entry of the private sector in
the provision of certain infrastructure services, which can be priced ac-
cordingly, thus making it possible to exclude nonpayers from the service.
Through user charges, the private investors can recover their investments
and generate profits.

The passage of Republic Act 6957 or the Build-Operate-Transfer (BOT)
Law in 1990, as amended by Republic Act 7718, provides the avenue for
tapping private-sector expertise and resources in infrastructure.1 The BOT
law provides the legal framework governing financing, construction, and
operation of an infrastructure project that the government delegates to a
private proponent. The amended BOT law has increased the scope of
private-sector participation, providing for direct negotiation of contracts
and investment incentives in certain cases, and addressing the problem of
unsolicited proposals.2 Executive Order No. 215, issued in 1987, allowed
the private sector to invest in power generation. The Electric Power Indus-
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try Reform Act (EPIRA) enacted in 2002, paved the way for greater
private-sector participation in the electric power industry. It laid down the
basis for competition in power generation and supply segments of the in-
dustry. Distribution and transmission of electricity have continued to be
monopolies. A newly created Energy Regulatory Commission was created
to regulate the price of transmission and distribution of electricity. The law
also created a National Transmission Company that will be initially set up
as a state monopoly but that will eventually be privatized.

Thus, the creation of a new infrastructure policy environment has been
rewarded by a surge in private investor interest and investments in various
infrastructure projects. In 1998 President Ramos reported that the BOT
law enabled government to enforce power projects on scale and speed that
was unprecedented worldwide. In one year alone (1996), the government
added 1,000 megawatts of capacity through BOT power plants. By the end
of 1993, the ten-hour power outage affecting many metropolitan areas and
manufacturing establishments in 1990 to 1992 was eliminated.

To encourage private-sector participation in infrastructure, the Philip-
pine government has invariably provided state guarantees. This chapter
draws the attention of policymakers and legislators to the fiscal risk
brought by contingent liabilities arising from government guarantees given
to privately driven infrastructure projects. The unmitigated provision of
government guarantees has given rise to large amounts of contingent lia-
bilities that has created a serious fiscal risk for the government. The chap-
ter discusses the current attempt of the Philippine government to address
this outstanding issue. Drawing from existing literature (Lewis and Mody
1997, Mody and Patro 1996, Irwin et al. 1997, Mody 2000) the chapter
sketches how the Philippine government may organize a management
framework for contingent liabilities. It concludes by pointing out the need
for the government to develop credible regulatory and competition policy
frameworks to minimize the demand for guarantees in the future.

8.2 Demand for State Guarantees

Private proponents faced the daunting problem of entering highly regu-
lated and distorted markets for infrastructure, where political patronage
and intervention present grave constraints to efficient operation. Con-
fronted with the problem of providing services in a highly politically
charged environment, private providers seek state guarantees on a wide va-
riety of perceived risks. Economic and political uncertainties increase the
cost of investing in a country. Mody (2000) explains the provision of gov-
ernment guarantees as a necessary step in view of the fact that the transi-
tion from government infrastructure monopoly to multiple private infra-
structure providers would require significant investments in regulatory
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capacity and since such capacity cannot be built overnight, contractually
specified public-private partnerships are necessary intermediate steps in a
rapid infrastructure development strategy. Government guarantees serve
as second-best instruments in the absence of a stable political environment,
effective regulatory bodies, independent judicial systems, and an overall
competitive climate.3 Thus, a crucial condition of an effective public-
private partnership in infrastructure projects is the provision of state guar-
antees.

The fiscally challenged Philippine government realizes it has a duty to
provide its citizens adequate and better infrastructure services. It has
turned to the private sector to fill the huge gap in infrastructure services
that the government felt impossible to address given a debilitating fiscal
deficit. To encourage private investments in infrastructure services, private
proponents or investors should be able to recover costs and generate nor-
mal profits from the endeavor. It would be critical to allow the private in-
vestor the freedom to set tariffs or user charges that would adequately
cover costs as well as generate profits. Since they were bringing risk capital
to the project, the private investors wanted an assurance of adequate return
to their investments and recovery of invested capital. Awareness of the
difficulty of charging cost-recovering tariffs or user charges in heavily
politicized environments, unfamiliarity with the Philippines and weak-
nesses in the regulatory framework only whetted their appetite for govern-
ment guarantees.

Government guarantees create contingent liabilities that could spell fi-
nancial trouble for the government if not properly managed. In the drive to
motivate private-sector participation in infrastructure, especially in the en-
ergy sector, the Philippine government provided guarantees that covered a
wide variety of project-specific and general risks (Llanto and Soriano
1997). The expectation was that high Philippine economic growth could be
sustained in the future, which would somehow avert guarantee calls.

8.3 Experience with Government Guarantees to BOT Projects

The BOT scheme is a contractual arrangement between the government
and the private proponent that obligates the latter to finance and construct
an infrastructure project for the government, and operate and maintain the
facility during the cooperation period established in a contract. During the
cooperation period, the proponent can charge rent, user charges, and toll
fees to recover his or her investment outlay and generate a reasonable re-
turn to investment. The private sector brings not only financing for the
project but also cost efficiencies together with operating know-how and
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technical advantage.4 Thus, the government used the BOT schemes to ad-
dress the power crisis and, more recently, to move other infrastructure,
such as the Manila Skyway Project, the light railway system along Metro
Manila’s main highway (EDSA MRT III), and others, from the drawing
tables to the project-implementation stage.

8.3.1 Private Power Generation

The government has privatized power generation in a bid to provide
greater efficiency in the power sector after the government realized the in-
adequacies of state provision of power and the regulatory and clearance
procedures in that sector. The first successful project was the 200 megawatt
(MW) Hopewell Navotas I, which began operation and was synchronized
with the National Power Corporation (NPC) grid in 1991. The Ramos gov-
ernment extensively used BOT arrangements to lick the power crisis, be-
lieving that private-sector participation was the best way to increase power
generation capacity in the shortest possible time. The government and
NPC launched a fast track program with some 10 suppliers for additional
power-generation capacity of about 1,000 MW within 18 months. By the
end of 1993, the power crisis was history after the private sector responded
positively to its new-found role. Between 1992 and mid-1994, the govern-
ment and NPC had about 24 more BOT contracts. Initially, the arrange-
ments were done on a transaction by transaction basis with individual
project sponsors because of the urgency of the situation and the lack of ex-
perience with BOT schemes in the country. The resultant contractual
agreements called for the implementation of those projects on a cost plus
or a minimum rate of return basis. As the economy recovered and private
capital regained confidence in the country, the government awarded more
recent contracts on a competitive basis.

As of 1994, more than 35 power plants accounting for some 5,000 MW
were either already in production or under active development/construction
with a total cost of U.S. $5 billion. According to the Department of Energy,
except for hydro and geothermal power, all future power-generation ca-
pacity will be with the private sector.

Because the power crisis was the single most important constraint to
economic recovery and growth in the early 1990s, the government accepted
the installation of peak-load power plants that provided the much needed
power but at a relatively higher cost to the consumer. After the power cri-
sis eased up, the government sought less expensive power projects.

During the fast track period of installing more power capacity through
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4. Private power projects were completed at lower costs and used 25 percent to 30 percent
less time than public projects. In Argentina, Chile, Malaysia, and Macau, private conces-
sionaires of water supply projects have reduced unaccounted water from 50 percent to 60 per-
cent of the total to 15 percent to 25 percent and staffing costs by 30 percent to 50 percent
(Kohli 1995).



the BOT schemes, independent power producers (IPPs) required compre-
hensive government guarantees to cover sovereign, foreign exchange con-
vertibility, market, and credit risks. The private proponents required com-
prehensive guarantee coverage in exchange for a commitment to install in
the shortest possible time much-needed generation capability. In view of its
inability to finance and install the required generation capability because
of severe budgetary constraints and very limited access to the capital mar-
kets, the government had no choice but to grant guarantees sought by
private proponents, including guarantees for National Power Corporation’s
(NPC) obligations, take or pay undertakings. The government through NPC
and the private proponents agreed to have Purchased Power Agreements
(PPAs), which required the government to pay for the building of capacity
or power plants needed to ensure there is adequate supply of electricity,
and reserve electricity in case a few power plants bog down.

Ideally, the government should have provided guarantees only to funda-

mental risks, such as sovereign and political risks. Subsequent BOT proj-
ects seemed to indicate the country’s progress in attaining an improved
credit standing in the international capital markets, which enabled govern-
ment to provide less comprehensive risk coverage. This is seen in BOT ar-
rangements in toll road construction and in urban mass transit system.

8.3.2 Tollways Construction

The project was the construction of a 25.5 kilometer toll road costing
U.S. $500 million connecting Metro Manila to Cavite province.5 The gov-
ernment awarded a 35-year BOT concession to a joint venture between a
private-sector consortium and the government’s Public Estates Authority.
The government’s guarantee cover was limited to political and sovereign
risks, including right of way, force majeure during construction and oper-
ation, and cost escalation arising from variations in design. A guarantee on
the adjustment of toll rates assured the proponents compensation for any
shortfall in toll revenues arising from the nonimplementation of an agreed-
upon parametric adjustment of toll rates. While the government took the
tariff risks, all other commercial and market risks (e.g., the volume of
traffic that will actually use the toll road) were absorbed by the private in-
vestors and lenders.

8.3.3 Light Railway System

This involved the construction of a 17-kilometer light railway system tra-
versing Epifanio de los Santos Avenue (EDSA). The U.S. $650 million
project was awarded to the private sector on a 25-year build-lease-transfer
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5. Drawn from the speech of Secretary of Finance, Roberto de Ocampo, in the High Level
Conference on Frontiers of the Public-Private Interface in East Asia’s Infrastructure, Jakarta,
Indonesia, September 3, 1996.



arrangement. The original plan was to finance the project from commer-
cial borrowing from foreign capital markets with the government provid-
ing only fundamental guarantees. However, government, through the
Department of Transportation and Communication (DOTC) and the De-
partment of Finance (DOF), took the initiative of helping the private-sector
consortium negotiate for lower financing costs with the senior lenders of the
projects. The government guaranteed the lease payments of DOTC to the
proponents with confirmation from DOF that the obligations carry the full
faith and credit of the Republic of the Philippines. With this performance
undertaking, the interest rate to investors was brought down from 20 per-
cent to 15 percent. The project was also made more commercially attractive
to the private-sector consortium by awarding them the right to commercial
development in the depot and stations. The private-sector consortium
would have to pay lease to the government. Thus, the fare revenues will be
supplemented by revenues from commercial developments.

8.4 Contingent Liabilities in Infrastructure Projects

In the Philippines, Llanto and Soriano (1997) first raised the problem of
the fiscal risk of contingent liabilities arising from the provision of govern-
ment guarantees to infrastructure projects. The provision of comprehen-
sive guarantees to infrastructure projects has generated huge contingent
liabilities that must be managed well; otherwise the government will be
exposed to substantial payment burdens once a guarantee call is triggered.
Subsequent studies (Llanto et al. 1999; Bernardo et al. 2004) confirmed
this as a potentially very serious fiscal problem if not properly managed by
the government. Table 8.1 shows project-specific risks in certain sectors
that impelled private proponents to ask for government guarantees.

8.5 Risks Most Commonly Shouldered by Government

The most often shouldered risks by the national government in BOT-
type projects are the following:

• Site availability. The government guarantees right-of-way for the proj-
ect. This involves purchasing the site for the project as well as relocat-
ing people who will be affected by the project;

• Market risk. If the buyer of the service is a government entity, the gov-
ernment typically agrees to minimum off-take contract purchases and
prices (take or pay arrangements). These have the effect of guarantee-
ing a market for the output of the proponent (e.g., power, water);

• Payment risk. If the buyer of the service is a government entity, the
government guarantees contractual performance;
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Table 8.1 Selected project-specific risks and sectoral examples

Type of project-specific risks Sectoral examples

Project-performance risks Power—Power purchase agreements refer to minimum power plan 
High cost of service performance criteria that the proponent has to satisfy.
Bad/inefficient service Water—MWSS concession agreement states the minimum criteria 

for project performance to be satisfied by the proponent. The 
concessionaires would bear the risk of poor project performance if 
they are penalized by the MWSS Regulatory Office.

Transport—Most toll road concession agreements state the minimum 
criteria for project performance to be satisfied by the proponent.

Project-completion risks Power—NPC normally guarantees right-of-way and site availability 
Delays for power projects.
Cost overruns Water—The MWSS concession agreement stipulates that cost 
Site availability overruns in projects may be passed onto consumers provided they 

are covered in grounds for extraordinary price adjustments (EPAs). 
Otherwise, such costs are borne by the concessionaires.

Transport—Responsibility for constructing access and feeder roads 
necessary for ensuring the viability of many toll roads are assumed 
by the government.

Fuel and other inputs risk Power—In many instances, power purchase agreements include 
Fuel availability commitments by National Power Corporation (also the off-taker) 
Skilled labor to guarantee the supply of fuel inputs for independent power

producers.
Water—The MWSS concession agreement transfers input risk to the 

concessionaire, unless there are grounds for extraordinary price 
adjustments.

Transport—Inputs for road and bridge construction are usually
carried by the contractor.

Market risk Power—At the height of the power crisis, the government agreed to 
User demand for services bear significant market risks by adopting minimum off-take 

contracts with independent power producers.
Water—The MWSS concession agreement transfers market risk to the 

concessionaire. However, a number of bulk water service contracts 
with pending approvals have minimum off-take provisions with 
government-owned off-takers.

Transport—The MRT-3 contract includes a stipulation of minimum 
ridership levels, below which government must compensate the 
contractor.

Payment risk Power—All power purchase agreements stipulate that NPC’s 
Creditworthiness of commitments carry a full government guarantee for minimum 

buyers of output off-take amounts. Thus, the relevant credit risk is that of NPC 
and government.

All PPAs carry a buyout clause the IPP may invoke in case NPC 
commits a breach of contract or fails to make required payments 
to IPPs.

Water—Many proposed service contracts between bulk water 
providers and off-takers, usually municipal water districts, carry \
guarantees of payment from the latter. Thus, the relevant credit risk 
is of the municipal water districts or the municipal government.

Transport—There is no off-taker in most transport projects.
(continued)



Financial risk Power—All PPAs carry a buyout clause the IPP may invoke in case 
Debt service coverage there is a change in circumstance that materially reduces or 
Security prejudices the IPP return and the parties are unable to agree to a 
On-going compliance change in the contract after a defined period (guaranteed rate of

return risk). In addition, most capacity payments are tailored to cover
the project sponsor’s debt services plus a fair rate of return.

Water—In the MWSS Concession Agreement, the government does 
not assume financial risk. This is instead passed onto the
concessionaires.

Transport—Debt service coverage is a risk assumed by private 
operators in the case of toll roads.

Country environment risk Power—All PPAs carry a buyout clause the IPP may invoke in case 
Expropriation there is a change in law or regulations, and if compliance with such 
Regulatory interference laws results in:
Concession revoked 1. The power station being unable to operate; or
Legal framework 2. The interest of the operator in the project and the operator’s 
Environmental approval expectation of its return on investment being materially and 
Foreign exchange adversely affected,

and the parties are unable to agree to an amendment of the PPA 
after the defined period of negotiation (legal framework risk).

All PPAs carry a buyout clause the IPP may invoke in case there is a 
force majeure event that is within the reasonable control of the 
government or NPC that lasts for a defined period and the parties 
are unable to agree to a contract revision. In a few cases, this applies 
to all force majeure events (force majeure risk).

Many PPAs carry a buyout clause the IPP may invoke in case the NPC 
is privatized and this effectively results in a real or purported
assignment of rights or assumption of obligations under this
agreement or materially and adversely changes its net assets,
projected profits, projected net cash flow from operations, or
otherwise would prompt a reasonable person to conclude that the
ability of NPC or its successor entity to duly perform its obligations
under the PPA on a timely basis has been materially and adversely
affected.

Water—In setting the concession fee equivalent to the annual debt 
amortization payments of MWSS, the MWSS concession agreement
effectively transfers the responsibility for paying MWSS loans to the
concessionaires. Since these loans have been contracted in foreign
currency, the concessionaires bear the risk. However, the
concessionaires have cited the devaluation of the peso in their latest
petition for EPA before the MWSS Appeals Board. There are no
automatic adjustment mechanisms for passing these risks to
consumers.

Transport—In toll road agreements, most of the country environment 
risks are assumed by the government.

Source: Llanto et al. (1999).
Note: The Philippines no longer guarantees foreign exchange rates at the time of conversion. What is
more prevalent is a guarantee of convertibility of domestic currency into foreign exchange.

Table 8.1 (continued)
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• Change in law risk. The government assures proponents that changes
in the legal framework will not affect contractual agreements;

• Foreign exchange risk. The government/central bank agrees to provide
forward cover for the proponent. This will entail either: (a) ensuring
that foreign exchange is made available for the project; or that (b) for-
eign exchange may be purchased through a forward contract for de-
livery at a later date. A common problem is the currency mismatch
where project revenues are peso-denominated while debt repayments
are in foreign currency. The failure to have cost-recovering tariffs 
will prevent raising the necessary peso amounts to cover a foreign-
currency denominated debt; and

• Regulatory and political risk. Regulatory risk concerns the implemen-
tation of regulation that would have adverse impact on the financial
viability of the project. For example, in toll road projects, the govern-
ment through the Toll Regulatory Board guarantees that toll adjust-
ment shall be in accordance with a parametric formula determined for
the project. Political risks may include changes in law, war, hostilities,
belligerence, revolution, insurrection, riot, public disorders, or terror-
ist acts.

Of the previous risks mentioned, the provision of guarantees to cover
market risks and buyouts in the event of project termination contribute the
greatest share to increases in the contingent liabilities of government (table
8.2). The amount of uncertainty inherent in the transition period—from a
state of direct government provision to a state of privatization and the long
gestation period of infrastructure projects—implies that when such guar-
antees are provided, the government shoulders a larger proportion of the
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Table 8.2 Largest sources of contingent liabilities

Item guaranteed Cost

Power sector

1. Buyout clause or termination Buyout or termination price
2. Force Majeure Buyout or termination price

Transport sector

1. Toll changes; automatic toll adjustment Costs of inability to implement toll 
formula adjustments

Water sector (MWSS)

1. MWSS to assume loans being paid by Cost of principal and interest on old 
concessionaire MWSS loans

2. MWSS to pay early termination fee Early termination amount
3. Lower of appeal to pay total cost of Cost of appeals process

appeal process for both parties
4. Force Majeure Early termination amount



risk of insufficient market demand, adverse exchange rate fluctuations, and
other negative shocks.

8.6 Contingent Liabilities of the Philippine Government

Total estimated contingent liabilities as of 2003 was P1,672 billion (U.S.
$30.4 billion; see table 8.3).6 Accounting for liabilities that have become ac-
tual, total liabilities amount to P1,455 billion. The total estimated value,
however, does not include exposures from unfunded liabilities of the social
security institutions and implicit contingent liabilities that may arise from
defaults on nonguaranteed debts and collapse due to capital outflows. A
2003 report of the Commission on Audit on the Government Service In-
surance System (GSIS) reported the institution’s actuarial reserve defi-
ciency at P5.24 billion. On the other hand, the Social Security System
(SSS) valuation report in 1999 revealed that a portion of its assets would be
used for benefit payments by 2008 and the fund would last until 2015 as-
suming there would be no across-the-board increases in benefits. If there
would be annual across-the-board increases, assets would be used starting
2004 and the fund would last till 2012. SSS is currently updating its actu-
arial valuations.

The contingent liabilities of the infrastructure sector comprised 54 per-
cent of total contingent liabilities estimated by the Department of Finance.
BOT projects had a share of 18.5 percent while buy-out costs of indepen-
dent power producers (IPPs) made up 35 percent. Guarantees on projects
and activities of government-owned-and-controlled corporations (GOCCs)
and government financial institutions (GFI) loans were 43 percent of the
total estimate. Guarantee institutions had 3 percent of the total estimate.

Table 8.4 lists the government corporations and financial institutions
that have provided government guarantees. The charters of some of those
government corporations allow them to issue sovereign guarantee. Once
the guarantee is called upon by the private investor, the national govern-
ment becomes liable for payment. The table also rates the likelihood of
these guarantees to be called, with the Light Rail Transit Authority, Na-
tional Food Authority, and Philippine National Railways having the high-
est likelihood of being called. Guarantees on the National Power Corpo-
ration (NPC) and Technology Livelihood Resource Center equivalent to
P200 billion and P0.32 billion, respectively, are already to be assumed by
the national government. Among the GOCCs, NPC presents the highest
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6. The estimates for contingent liabilities were based on reports of several key government
agencies and external consultants. The report was compiled from the monitoring activities of
the Department of Finance (DOF) on the cash flows of GOCCs as well as IPP reports from
the National Power Corporation (NPC). Consultants were contracted in 2003 to quantify the
contingent liabilities in BOT projects. As the central finance management office, DOF main-
tains information and annually updates the financial positions of GOCCs.



risk both in likelihood and cost. The government should review the con-
tracts entered upon by those GOCCs and monitor the guarantees and the
concomitant contingent liabilities arising from those contracts. Off-budget
obligations such as guarantees provided by GOCC may give rise to a fiscal
shock unless monitored and budgeted by the national government.

Republic Act 4860 sets a ceiling of U.S. $7.5 million on outstanding
guarantees of foreign loans of GOCCs. However, some corporations have
been exempted from the guarantee ceiling: Light Rail Transit Authority,
Metropolitan Waterworks and Sewerage System, National Development
Corporation, National Electrification Administration, National Irrigation
Administration, Philippine National Oil Company, and Philippine Na-
tional Railways. The national government charges a fixed annual guaran-
tee fee of 1 percent regardless of the risk profile of the guaranteed loan or
the institution. However, because the accounting system is still cash based,
the fees collected are treated as part of the general revenues and are not
kept in separate accounts to fund potential guarantee calls.7

Table 8.5 shows the maximum estimated exposure from independent
power producers (IPPs). Liability exposures from private-sector participa-
tion in infrastructure projects are itemized in table 8.6. As of year-end
2003, the national government has made payments of P11,572 million and
P5,258 million on behalf of MRT3 Project and Casecnan, respectively, for
a total of P16,831 million. In this case, the contingent liabilities have be-
come actual liabilities.
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7. See Bernardo and Tang 2001.

Table 8.3 Estimated contingent liabilities as of December 31, 2003

Amount Amount
Types of contingent liabilities Php billion U.S.$ billion

Guarantee on GOCC/GFI loansa 723.90 13.16
Guarantee Institutionsb 51.50 0.94
Guarantee on PSP (BOT) projects 308.85 5.62
Buyout of IPPsc 587.l40 10.68

Total 1,671.65 30.40

Source: DOF.
aExcludes NG loans relent to GOCCs amounting to U.S.$2,05 billion or Php112.77 billion.
Pertains to outstanding principal balance only.
bGuarantees on deposit insurance was not included because there are no provisions in the
PDIC Charter that provides for NG guarantee on its obligations.
cBeginning January 2005.
dExcludes potential NG exposure for the social security institutions.
eExchange rate Php55 = U.S.$1.
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8.7 Attempts to Manage Contingent Liabilities

The Department of Finance (DOF) is in charge of overall monitoring of
contingent liabilities. Two interagency committees (namely, [a] the Devel-
opment Budget Coordinating Committee (DBCC) composed of the De-
partment of Finance, National Economic and Development Authority, 
the Department of Budget and Management, and other agencies; and [b]
the NEDA Investment Coordinating Committee [ICC]) both work with
DOF at monitoring contingent liabilities. The DBCC regularly deliberates
on possible claims arising from contingent liabilities and factors these in the
budget program. The national government has required all government
agencies and GOCCs to seek the approval of the DOF prior to entering into
negotiations for foreign loans through Administrative Order 19 in October
2002. A more recent effort was the setting up of a taskforce on Debt and
Risk Management within DOF in December 2004, which will be the pri-
mary unit responsible for monitoring and managing contingent liabilities.

A contingent liability becomes an assumed liability of the national gov-
ernment only after getting the recommendation of DBCC to absorb the li-
ability. When this happens, the Department of Budget and Management
prepares to service the liability, using as legal basis the automatic appro-
priations provision under the General Appropriations Act. A recent devel-
opment is the preparation by the Department of Budget and Management
of a draft bill entitled the Fiscal Responsibility Act, which has been sub-
mitted and is currently being studied by the Senate. One of the salient
points of the draft bill is the repeal of the automatic guarantees that certain
government-owned and -controlled corporations can provide under their
respective charters. This will free the national government of an obligatory
financial burden arising from calls on guarantees provided by GOCCs,
thus, mitigating fiscal risk. The draft also calls for greater transparency and
accountability in the public sector.

The Philippines is still in the process of defining an effective strategy for
managing contingent liabilities. Apart from setting a debt cap, charging a
uniform 1 percent annual guarantee fee, and the automatic appropriations
once the guarantee is called, the government has yet to come up with a
more efficient system of budgeting for the contingent liabilities. A direction
for reform suggested by Brixi and Mody (2002) is accrual-based budgeting
that is built upon an accrual-based accounting platform. Under this system
of budgeting, the net present fiscal cost of contingent liabilities will be in-
cluded in budget documents. The government may be able to analyze the
fiscal impact of contingent liabilities sooner than when they become actual
liabilities. Thus, this helps the government to more effectively manage
them. This would include proper accounting of all contingent liabilities in
their net present values. The government will be able to include anticipated
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contingent liabilities in the regular budget that is submitted for congres-
sional appropriation.

There is now an urgent need to set up a management framework that
would take into account the screening, accounting, budgeting, and provi-
sioning of contingent liabilities.

8.8 Toward a Management Framework

This leads to several issues that the Philippine government must work
on:8 (a) an improved framework for the grant of guarantees; (b) account-
ing, budgeting, monitoring, and management of contingent liabilities; (c)
policies that reduce risks including the promotion of competition and de-
veloping efficient regulatory frameworks; and (d) maintaining a sound
macroeconomic environment.

8.8.1 Framework for Providing Guarantees

The government should recognize that a guarantee cover is not a free re-
source that government can grant at will. It represents actual claims on
government’s fiscal resources once certain future events trigger a guaran-
tee call. Without an efficient allocation of this resource, the government
could find itself in a fiscal shock once private investors call on guarantees
that have been given without regard for efficient allocation principles.

Correct pricing of the guarantee may help ensure an efficient allocation.
This means that pricing the guarantee should consider market conditions
and relative project risks. A first approximation may relate the guarantee
fee to the market price of a long-term government security or bond in the
absence of a history or pattern of guarantee calls. The guarantee cover
could be seen as a form of insurance made available by the government to
the project proponent, which will be paid once a guarantee trigger brings
about the call. Since the insurance cover constitutes an allocation of gov-
ernment resources to the project, the premium or fee should be based on
the opportunity cost of the allocated resource. There is also a great advan-
tage in calibrating the guarantee fee according to the relative risks in in-
frastructure projects. Thus, government should identify all the possible
risks that can affect the project, rank them according to their weight and
likelihood of occurrence, and determine what specific risks the government
is willing to cover. Risk-adjusted and market-based guarantee fee will cre-
ate the proper incentives for private demand for that cover, thereby ensur-
ing allocation efficiency.
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A nonprice-allocation mechanism for guarantee cover is the govern-
ment’s ranking of infrastructure projects that would be given such cover.
This will require a thorough evaluation of the projects’ relative social ben-
efits and costs and of the different projects’ contribution to the attainment
of desired development outcomes. Reference to the Medium-Term Public
Investment Program as well as the budgetary deliberations of the Devel-
opment Budget Coordinating Committee could provide guidance on the
relative ranking of projects. On the other hand, it is not inconceivable that
political interests may influence the ranking of infrastructure projects. The
reality is that decisions by policymakers are influenced by technical, eco-
nomic, and political considerations. It will be very important to ensure
transparency of the policy debates, the arguments given, and the ultimate
choices made by policymakers.

The government should determine the amount of guarantee cover it can
prudently provide in any given year. This amount should include not only
those granted to infrastructure projects but also to other guarantee pro-
grams implemented by various government agencies, especially those that
have the nature of sovereign guarantees. In some instances, the national
government gives only an indirect guarantee, since the first recourse of the
private investor is the balance sheet of the sponsoring government agency.
However, this also exposes the government to contingent liabilities and
thus indirect guarantees should be considered in the overall appreciation
of how much guarantee the government can provide at any given time.

Contingent liabilities should compete on equal footing (e.g., in budget-
ary terms) with other forms of financial support, such as direct subsidies,
tax exemptions, loans, and so on, so that the choice for more contingent li-
abilities does not lessen public finance efficiency.9

A vital principle is to unbundle and assign risks to the party most ca-
pable of managing them, or whose actions have a direct bearing on their
outcome. Thus, a risk-sharing arrangement with private parties shall re-
duce demand for government guarantee and minimize government’s expo-
sure to contingent liabilities. The sharing of risks has to be reflected in the
contracts to be executed between the contracting parties. One advantage of
a risk-sharing arrangement is the minimization of moral hazard in imple-
menting projects.

The provision only of a set of core guarantees to BOT projects, which
should also be extended to concession arrangements, merits serious con-
sideration. The core guarantees should cover only (a) fundamental risks, for
example, uninsurable political risks; (b) fundamental rights, for example,
repatriation of profits; and (c) foreign exchange convertibility. Fundamen-
tal rights bind the BOT proponent to undertake the project in full accor-
dance with the terms of the contract. These require government to grant
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the exclusive right to the project to the BOT proponent and to guarantee
against direct or indirect government takeover unless agreed upon based
on a termination or buyout provision of the project contract. Foreign ex-
change convertibility guarantees the BOT proponent’s right to (a) pur-
chase foreign exchange in the open market; (b) transfer its foreign currency
funds abroad; and (c) maintain foreign currency bank accounts in the
Philippines or abroad. To be neutral, the core guarantees will be applicable
to all sectors and are impartial to all types of projects.10

Related to this is the recommendation for government to adopt a selec-
tive and reasonable set of performance undertakings that are subject to a
fall-away clause. More specifically, there should be no guarantee cover for
commercial and market risks that appropriately belong to the private sec-
tor. The introduction of fall-away clauses in certain performance under-
takings will enable the national government to minimize its contingent lia-
bility exposure. Fall-away clauses were included in the 1200-MW Ilijan
Natural Gas Power Plant and San Pascual Cogeneration Power Plant proj-
ect agreements. For the Ilijan plant, the performance undertaking for the
availability fees shall fall away when the Philippines achieves consecutively
for two years an investment grade rating for its Philippine peso debt from
Standard and Poor, Moody’s, or other internationally recognized rating
agency of comparable standing.

The framework for giving guarantees should include an explicit exit
strategy for government guarantee. This will minimize government’s risk
exposure and potential burden on its fiscal position. The exit strategy will
prevent perverse incentives and moral hazard in project management and
implementation. For example, the government could design a contract that
provides for a fall-away of government guarantee for foreign exchange
convertibility once the country attains investment-grade rating in interna-
tional capital markets.11

The duration of the guarantee cover or the period of cooperation be-
tween the sponsoring agency/national government and the project propo-
nent is another crucial factor in providing guarantees. IPPs’ experience in
the power sector seems to show that the lengthier the time period within
which the guarantee call can be exercised, the more likely it will be exer-
cised by the project proponent. Thus, a higher guarantee fee or premium
could be required. The guarantee fee should also be reviewed annually by
DOF, the sponsoring agency, and the project proponent to account for
changes in business circumstances and, more generally, to give the depart-
ment the flexibility to determine guarantee fees. The market is very dy-
namic and circumstances affecting the infrastructure project change. Thus,
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there is a need for a regular review of project performance and a reassess-
ment of the guarantee cover provided to the project.

In summary, the suggested framework for government guarantee has the
following components:

• treatment of guarantee cover as a scarce resource that should be effi-
ciently allocated

• determination of the annual amount of guarantee cover that govern-
ment can provide

• pricing of a guarantee according to market conditions and relative
risks

• risk sharing between project proponent and government
• core guarantees for selected risks
• core guarantees to be applicable to all sectors and all projects
• exit strategy or fall-away clause in guarantee contracts
• guarantee fee based on cooperation period
• annual review of project performance and required guarantee cover

8.8.2 Programming and Allocation of Guarantees

Together with monitoring, the programming and allocation of govern-
ment guarantee will provide government useful information on the value
of contingent liabilities and the amount of guarantee ex ante that can be
reasonably provided without unduly exposing the government to unman-
ageable fiscal risk. In this respect, there is a need for a system of ranking or
prioritizing access to the government’s guarantee. At the moment, there
are no internally consistent programming and allocation rules, much less
provisioning for potential guarantee calls. An unanticipated call will pro-
duce a fiscal shock, forcing government to tap the debt market at a high
cost in order to pay the claims of the affected party.

8.8.3 Accounting, Budgeting, Monitoring, and Management of
Contingent Liabilities

The governments do not usually account for contingent liabilities be-
cause they follow cash-based budgeting. Thus, a government loan is actu-
ally recorded as an outflow but the government guarantee is not recorded
because nothing has been spent during the accounting period. The cost of
the guarantee is accounted for only when a guarantee call and the ensuing
guarantee payment occur. This is myopic. For fiscal prudence, there is thus
a need for an accounting and budgeting system that will take into consid-
eration contingent liabilities. Lewis and Mody (1997) note that cash-based
budgeting misrepresents and masks the aggregate exposure associated
with loan guarantees and government insurance programs and creates per-
verse incentives for selecting one form of financing assistance over another.
The failure to account for the true cost of guarantees leads to the expan-
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sion of guarantee cover for various activities and infrastructure projects
without requiring the government to reserve for future claims or losses.

The Philippine government has to introduce reforms into its budgetary
system and processes and, in this case, scrutinize the budgetary impact of
direct and indirect guarantees. Monitoring the cost of the guarantee claims
and appropriating funds to service those claims only when those claims are
submitted encourage the extension of guarantees without having to con-
sider the costs, leaving future administrations vulnerable to huge claims.
Lewis and Mody (1997) emphasize that only by enforcing budgetary con-
trol at the time the financial assistance (that is, in this case, the guarantee) is
committed can the appropriate budgetary incentives be realigned to elimi-
nate this moral hazard. A useful example of dealing with this situation is the
Federal Credit Reform Act of 1990 in the United States (see table 8.7).

The contingent liabilities generated by the provision of guarantees
should be carefully managed to minimize the costs of actual calls on the
government. An appropriate contingent liabilities management frame-
work could inform government’s decision on providing guarantees, expec-
tation of guarantee calls in the future, and the setting of reserves for the
contingent event. The underlying rule is, first, to identify the different types
of risks and, second, to determine the best way to improve their manage-
ment, whether by insuring, transferring, mitigating, or retaining the risk.
This approach, when adopted by the public sector, should take into ac-
count the government’s budgetary processes, the legal environment, and
the type of risks being evaluated.

The Philippine government has recognized the seriousness of the fiscal
risk created by contingent liabilities. Thus, the Department of Budget and
Management has included in the budget submitted to congress for appro-
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Table 8.7 The Federal Credit Reform Act of 1990

A systematic accounting, monitoring, budgeting, and reporting of contingent liabilities
are important to serve as early warning to the government of potential guarantee calls and
the amount of government exposure. A good example of this practice is the requirement
under the U.S. Federal Credit Reform Act of 1990 for the budget to reflect the outlays
required to cover loan guarantees. Direct loans, guarantees, and grants are valued using a
financially equivalent metric—the expected present value of future costs.

Each federal agency that administers credit programs has five accounts: a credit program
account, a financing account, a liquidating account, a noncredit account, and a receipts
account. There are separate financing accounts for loans and guarantees. In their annual
requests for budgets, agencies have to include estimates of the subsidy costs for new loans
and guarantees. If an agency exhausts its subsidy appropriations in a given year, it cannot
provide further credit assistance in that year. Funding to cover the expected present value of
future costs is charged against the appropriation for an agency when the direct loan or loan
guarantee is issued and the government’s commitment is extended. These costs or subsidies
must compete for budgetary resources on the same basis as other government spending.

Source: Lewis and Mody (1997).



priation a line-item budget that is allocated for payment of contingent lia-
bilities that have turned to be actual liabilities following certain triggering
events. The Philippine government is also considering the establishment of
a debt and risk management office at the Department of Finance, which
shall monitor contingent liabilities and advise government on appropriate
action, among other responsibilities. However, the attempt to budget and
monitor is still in a rudimentary stage and the government still has to de-
velop its capacity for management of contingent liabilities.

8.8.4 Developing Efficient Regulatory Frameworks and
Promoting Competition

There is a need for policies that reduce risks and raise expected returns
and can help attract private investments that do not depend on government
guarantees (Irwin et al. 1997).12 An important component of those policies
is a credible regulatory and legal framework for the provision of infra-
structure services. Private investors have repeatedly indicated the weak
regulatory framework of the Philippines as a major factor deterring foreign
investments. For instance, in the water sector, certain consumer groups
such as NGOs have accused the lack of independence of the Regulatory
Office as responsible for the high water tariffs. On the other hand, private
business has rued their inability to charge cost-recovering tariffs because of
political intervention and, thus, the tendency of private proponents is to
ask for guarantees that cover this risk.

It is important to note that government risk-bearing is not necessarily
required by private investments in infrastructure. Irwin and others (1997)
call attention to the experience of the United Kingdom in attracting large
amounts of private investments despite its policy of not bearing even regu-
latory risks except where they relate specifically to a project. In Chile, pri-
vate investments in telecommunications, gas, and power were made with-
out government guarantees. In Argentina, reforms in the power industry
made it possible to get private investment without the government assum-
ing major risks (Klein 1996).13

The most important policy measure is to expose infrastructure service to
competition whenever possible. When monopolies are unavoidable, it is
important for government to establish laws and regulations that protect
property rights and to enforce them fairly and consistently (Irwin et al.
1997). Table 8.8 provides policies that reduce risks and increase expected
returns.

Privatization, deregulation, and liberalization in the infrastructure sec-
tor do not necessarily lead to unadulterated economic benefits to the con-
sumer. As Joskow (1998) points out, there could still be segments of the in-
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frastructure sector that are natural monopolies for which continuing regu-
lation would be needed to safeguard consumer welfare. At the same time,
an effective regulatory presence is needed to ensure that potential com-
petitors are not barred from entry into the competitive segment of infra-
structure sectors. The Philippine government should recognize this as a
crucial component of its overall infrastructure policy and strategy for
private participation in infrastructure.

Effective regulation would be necessary to ensure consumer welfare, es-
pecially where there are segments of the infrastructure sector that are nat-
ural monopolies.14 In the case of the electric power industry, the EPIRA
(RA 9136) created the Energy Regulatory Commission to promote com-
petition; safeguard consumer welfare; ensure performance and compli-
ance with health, safety, and environmental standards; and punish abuse
of market power. Prohibition against cross-ownership between subindus-
tries, concentration of ownership, and sourcing of power from bilateral
supply contracts is provided for under the EPIRA and its Implementing
Rules and Regulations.

Regulatory agencies should be independent and accountable. One of the
dangers of not having an independent and accountable agency is to have
pricing policies that can become highly politicized. This will prevent
private investors from recovering their costs and generating profits, creat-
ing uncertainty about future income streams and magnifying the risks per-
ceived by private investors. Accountability is another hallmark of a good
regulatory agency. This will discourage arbitrariness in decision making
and potential abuse of regulatory power. Campos (1998) cites the need for
a judiciary environment that must be trusted by private investors and an
effective and credible arrangement for appealing agency decisions to en-
sure accountability in a regulatory agency.15

All these point to the need to install a regulatory framework for the in-
frastructure sector that is clear, predictable, competent, and independent.
Such a regulatory framework will help minimize uncertainty and risks
faced by private investors and consumers alike and, thus, the need for gov-

Dealing with Contingent Liabilities: The Philippines 281

Table 8.8 Economy-wide options to reduce risks

• Establish expert and independent regulatory agencies
• Reform the constitution to impose limits on the power of the executive to act arbitrarily
• Strengthen the independence and quality of the judiciary
• Sign international treaties
• Agree to be bound by international arbitration

Source: Irwin et al. (1997).

14. See Joskow 1998.
15. See Campos 1998.



ernment guarantees against certain risks. Clarity of procedures for bid and
award and dealing with disputes and unforeseen events in an infrastructure
sector are indispensable to private participation in the infrastructure sec-
tor. Certainty about government’s role in implementing commitments
(e.g., tariff adjustment) gives private investors a measure of comfort and,
finally, a competitive environment assures the private proponent that it will
be able to charge tariffs or user charges that will enable it to recover costs
and generate profits. This will also help minimize the need for guarantees
against market-related risks.

8.8.5 Sharing the Risks with the Private Sector

Public infrastructure projects carry various risks that may discourage
private sector financing, construction, or operation. Unless the govern-
ment assumes some or all of the risks associated with the project, the econ-
omy will tend to underprovide it. The underlying rationale of the govern-
ment’s absorption of risks in public infrastructure projects is that the
project’s social return exceeds its private returns and that society will be
better off having the project than doing without it. Thus, a government
guarantee is given to project lenders and/or sponsors to minimize the at-
tendant risks of an infrastructure project and thereby, encourage private-
sector participation.

A practical approach in dealing with this problem of underprovision is
to identify and break down the risks associated with the infrastructure
project into several components and assign the component risks to the par-
ties that should absorb them. The key activities are:

• the optimal assignment of risks to the parties that should absorb them
• the minimization of the component risks through efficient risk man-

agement

To encourage private-sector participation and performance in public in-
frastructure projects, the government and the private sector may agree on
the assignment of the component risks and the determination of the extent
of risk sharing. For instance, the government can guarantee the debt ex-
posure of private sector investors for a limited period of time.

The critical action to take then is to determine which risks are transfer-
able to the private sector and encourage greater private-sector share of
those risks. The delineation and sharing of component risks are necessary
to prevent perverse incentives that lead to project mismanagement, and to
avoid moral hazard problems such as relaxing on project monitoring and
concentrating on fund diversion. By taking on the full extent of the risk of
defaults, the government may end up holding the proverbial empty bag as
private lenders and sponsors take strategic action to capture rents at the ex-
pense of the government. The satisfactory allocation of risks between the

282 Gilberto M. Llanto



government and the private sector is essential to the successful implemen-
tation of infrastructure projects.

8.8.6 Maintaining a Sound Macroeconomic Environment

Macroeconomic stability characterized by low inflation and low interest
rates will enable projects to have more certain cash streams and a positive
rate of return on investments. This will minimize the risks of guarantee
calls, especially in those instances when the government has been exposed
to buy-out clauses.

To build the confidence of private investors in infrastructure, the Philip-
pine government needs to maintain a stable macroeconomic environment
and continue with economic and financial reforms that will deepen the fi-
nancial and capital markets. Infrastructure projects are vulnerable to cur-
rency and maturity risks, a source of uneasiness to the private investor. The
maturity structure of bank liabilities cannot simply match the long gesta-
tion of infrastructure projects. Hence there is a need to develop long-term
peso debt finance. This will also take care of currency risks that arise be-
cause the infrastructure project generates revenues in pesos while the loan
exposure is denominated in foreign currency.
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Comment Jason McDonald

The issue of how governments should manage their contingent liabilities is
receiving increasing attention internationally (see Polackova-Brixi and
Schick 2002). Dr. Llanto’s chapter contributes to this burgeoning literature
with a valuable examination of government-contingent liabilities in the
Philippines. The chapter analyzes the fiscal risks associated with contin-
gent liabilities, many of which are associated with private financing ar-
rangements of public infrastructure, and proposes some possible manage-
ment solutions.

This increasing attention appears to be driven by two fiscal problems as-
sociated with governments using contingent liabilities. The first is the pos-
sibility of increasing the adverse implications of macroeconomic risks.
Where such risks are not transparent, investors face increased uncertainty
as to the true extent of a government’s fiscal liabilities. Further, the fiscal
risks inherent in contingent liabilities may be systematically related—for
example, guarantees over exchange rate values in different contracts can
easily crystallize at the same time. Finally, contingent liabilities have no
overt budgetary constraint (unlike traditional spending) that can hinder
macroeconomic control.

The second fiscal problem is the potential microeconomic distortions
from government’s using contingent liabilities where no market failures ex-
ist. In such cases, contingent liabilities contain an implicit subsidy (equal
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to the market value of the contingent liability less the present value of any
expected cash flows to government). This subsidy occurs regardless of
whether the contingent liability is called upon and becomes an outlay. The
subsidy is also substitutable with other forms of government assistance—
such as tax concessions or direct outlays. Governments could, for example,
pay other financial institutions to take on many fiscal risks contained in
contingent liabilities rather than retaining the risk themselves. All risk has
its price.

However, contingent liabilities tend to be more costly policy instruments
for meeting government objectives compared to traditional spending, par-
ticularly because they are less transparent. Neither of the international fi-
nancial reporting standards—the International Monetary Fund’s Gov-
ernment Finance Statistics or the Generally Accepted Accounting
Principles—provide users of government financial reports with much as-
sistance in properly valuing contingent liabilities. Since they are less trans-
parent, governments have an incentive to provide them over traditional ex-
penditures. Contingent liabilities are also very often difficult to measure,
making them hard to rank for budgetary purposes. Sometimes they require
highly specialized and costly skills to evaluate—resources likely to be
scarce in the public sector of even highly developed economies. Contingent
liabilities should be seen as a form of financing for government activities,
like traditional debt. However, they are significantly less liquid and subject
to information problems compared to debt. Contingent liabilities are
worth more to a more risky recipient, leading to a severe adverse selection
problem. They also have clear moral hazard problems since recipients are
absolved from the responsibility of managing the risks covered by the con-
tingent liability.

What is to be done about contingent liabilities? The chapter outlines
some best-practice management practices that can be usefully adopted. In-
tegration of debt and contingent liability management—effectively in-
creasing central agency control of expenditure—has been persuasively
suggested in other papers (for example, Currie and Velandia-Rubiano
2002). Debt managers are more likely to have the financial skills for as-
sessing and pricing contingent liabilities (see, for example, Hagelin and
Thor 2003). Improved budgetary reforms—such as provisioning and
charging agencies for supplying contingent liabilities—can also change the
incentives facing government agencies. Such steps can improve the infor-
mation provided to government for decision making.

However, it is questionable whether many governments face sufficient in-
centive to reduce the use of contingent liabilities, even if they were provided
with the correct financial information. Therefore a key to improved man-
agement of contingent liabilities by governments must include increased
disclosure. While the chapter tends to focus on improving competition and
regulation in order to reduce demand by businesses for contingent liabili-
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ties, increased transparency has the potential to reduce their supply by gov-
ernment.

Finally, the chapter raises an interesting question about the efficient ex-
tent of contingent liabilities provided by government. For efficiency, risks
need to be distributed to those best able to manage them. Governments
may be better at managing risks when they have better information. As
noted in the chapter, this implies that governments should at least bear sov-

ereign risks, such as those associated with governments changing policy to
reap rents from large infrastructure projects. However, there is an interest-
ing question about how much sovereign risk the government should be ex-
pected to bear if private investors choose to invest in countries with gener-

ally risky regulatory environments. In such cases, general regulation failure
acts like a general tariff—and it is by no means certain that selective tariff
exemptions (or regulatory guarantees) for specific projects will improve
economic efficiency.

Overall the chapter provides an excellent benchmark for similar studies
of other countries—although, while reading the chapter I wondered why
so much of the information it contained was not routinely issued by all gov-
ernments.
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Comment Shigeki Kunieda

Contingent liability is recognized as one of the important causes of fiscal
instability in developing countries. Various measures to manage contin-
gent liability and fiscal risk are actively discussed by international financial
institutions and academic researchers (Brixi and Schick 2002).

The Llanto chapter provides a valuable survey on the Philippine
contingent-liability problem (especially its depth and seriousness). The pol-
icy proposals discussed in the chapter are comprehensive and consistent

286 Gilberto M. Llanto

Shigeki Kunieda is an associate professor of economics at Hitotsubashi University.



with the recommendations of the recent research. I agree with the general
directions of the proposals of this chapter. Here I would like to point out
two issues that might be relevant in future discussions of the Philippine
contingent-liability problem.

Limits of Risk Sharing by Governments

The previous argument of government’s guarantee provision implicitly
assumes that the government can share very large risk even if private mar-
kets cannot share the same risk. (We can call it a deep pockets view of the
government.) However, as Bulow and Summers (1984) stress in the case of
risk sharing through capital gains tax, the risk shared by the government
will be ultimately shared by its taxpayers. Then, the limits of guarantee pro-
vision by government should be determined based on the taxpayers’ capa-
bility of risk sharing. For example, while idiosyncratic risks can be spread
efficiently among current taxpayers, economy-wide risks are difficult to be
shared among current taxpayers, since every taxpayer suffers the same
shocks. In some cases, temporary risks can be spread over generations by
the government, since the government has special ability to impose tax on
future generations. However, permanent risks are difficult to be shared
even with different generations, since every generation suffers the same
shocks. While the limits of risk sharing by governments are not so deeply
discussed in this chapter and the other research, I would like to stress that
we should take not only markets’ capability of accepting risks but also the
taxpayers’ capability of accepting risks into consideration when we discuss
the government guarantee in the Philippines or other countries.

More Active Use of Global Market Solutions

With the recent rapid development of global capital, insurance, and
commodity markets, even very large risk can be shared through private
markets now. For example, the risk surrounding the price volatility and
availability of fuel can be shared relatively easily in international markets.
With these alternative private ways for efficient risk sharing, as the core

guarantee proposal in the chapter suggests, the Philippine government
should not newly guarantee fuel and other input risk. Further, while the
chapter focuses on the restrictions on new provisions of the government
guarantee, the government itself can transfer the already existing risks
guaranteed by it to private markets through some derivative and insurance
products. In order to reduce the total risk guaranteed by the Philippine
government, the transfer of the exiting risks to private markets should be
considered seriously.

However, for shifting the risk of projects themselves to global investors
directly, appropriate governance structure of the projects and sufficient
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legal protection of investors are necessary. Without these conditions,
private investors prefer debt or debtlike investment supported by sufficient
guarantee or collateral. Thus, the importance of the establishment of the
legal and other environment providing good governance structure of proj-
ects and sufficient legal protection of investors should be stressed more in
the discussion of the contingent liability in the Philippines or other devel-
oping countries.
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9.1 Introduction

The Korean government has maintained a strong fiscal discipline since
the early 1980s, keeping its budget more or less in balance and its debt at
low levels. The fiscal balance showed large deficits after the economic cri-
sis of 1997, but returned to surplus in 2000 thanks to the buoyant economy
and the resumed consolidation efforts. The surplus has continued since
then.

Fiscal soundness is a characteristic common to many East-Asian coun-
tries. Little has been known, however, about the working mechanism of
fiscal policies in these countries. Korea is an interesting case in this regard
because there is an indication that its fiscal discipline, which was firmly es-
tablished under the authoritarian government of the early 1980s, is weak-
ening these days with the democratization of Korean politics.

In addition, the Korean government is faced with various risks that can
adversely affect its financial position. The aging population and the tech-
nological catch-up with the advanced economies imply a much slower eco-
nomic growth in the decades ahead. While the revenue growth slows down,
the demand for public expenditure is increasing rapidly. The financial sec-
tor restructuring in the wake of economic crisis has left irretrievable debts
of 69 trillion won (9 percent of 2004 GDP) in the public sector, and the bur-
den is expected to fall mostly on taxpayers. All public pension schemes
have structural problems due to the imbalance between contributions and
benefits. Some of them (those for civil servants and military personnel) are
already in serious trouble. The economic cooperation with North Korea
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will demand more and more government support in the future. The spend-
ing on social welfare programs has increased substantially after the crisis,
and is set to increase further.

The government expenditure has stabilized since 2001 at around 25 per-
cent of GDP after rising rapidly in the 1990s, but it may resume its growth
and result in worsening fiscal balances when these risk factors materialize.
The Korean government embarked on an ambitious reform agenda to cope
with these challenges and to modernize its system of financial manage-
ment. Its efforts have been concentrated on (a) introducing a medium-term
expenditure framework as embodied in the yearly National Fiscal Man-

agement Plans that cover five years on a rolling basis; (b) moving away from
a bottom-up to a top-down approach in budgeting; (c) strengthening per-
formance management; and (d) introducing program budgeting, that is, re-
organizing budget accounts around a program structure.

This chapter aims to (a) overview the development of public finance in
Korea since the 1970s and analyze its current status; (b) explain the Korean
fiscal management system and outline the recent reform efforts; and (c)
propose ways to improve on these reforms. It is too early to tell to what ex-
tent the newly introduced systems are contributing toward stronger aggre-
gate fiscal discipline and greater allocative and operational efficiency. At a
more fundamental level, fiscal outcomes depend on the political, social,
and economic context of a nation as well as its fiscal management system.
In particular, the democratization of Korean politics and the rapid popu-
lation aging will play a dominant role in shaping fiscal outcomes in the fu-
ture. The discussions in this chapter will hopefully help readers understand
the challenges we are facing and gauge the probability of successful imple-
mentation of reforms.

9.2 Korean Public Finance in the Last Three Decades

9.2.1 Large Deficits in the 1970s

In the 1970s and into the early 1980s, the Korean government ran a per-
sistent budget deficit (see figure 9.1). The deficit of the consolidated central
government averaged about 3 percent of GDP in this period. Income
transfer to the agricultural sector, heavy investment in social infrastruc-
ture, and various subsidies to promote heavy and chemical industries re-
quired large amounts of public money. But rapid economic growth helped
contain the spending at around 20 percent of GDP (see figure 9.2).

9.2.2 Fiscal Tightening in the 1980s

A major change in policy stance took place in the early 1980s. The sec-
ond oil shock together with political instability left Korea with spiraling in-
flation and negative income growth in 1980. The new government that
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came into office in 1981 tightened monetary and fiscal policies rather dras-
tically.1
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Fig. 9.1 Budget surplus/deficit of the central government
Source: Ministry of Finance and Economy.

Fig. 9.2 Central government spending
Source: Ministry of Finance and Economy.

1. The new government recognized the intrinsic problems of the government-led growth
strategy, especially those coming from the promotion of capital-intensive industries. This
strategy distorted the efficient allocation of resources, helped the formation of large business



On the monetary front, the annual growth rate of M2 was halved by the
middle of the 1980s. On the fiscal front, consolidation took the form of re-
duced expenditure. The growth of real government spending was –3 per-
cent in 1983, and remained at low levels until 1987 (see figure 9.3). These
changes coincided with a substantial reduction in inflation. Overall, the
economy grew at a healthy pace up until the recent economic crisis (see fig-
ure 9.4).

One important principle in fiscal management was established in this pe-
riod. It was the principle of Expenditure within Revenue or the balanced
budget principle. While not formalized in a law or a regulation, it acted as
self-discipline imposed on the budget authorities against imprudent man-
agement of the tax money.2

In fact, the strong economic growth and the moderate-to-high inflation
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conglomerates (the so-called chaebol), aggravated income inequalities, and produced macro-
economic instability. Consequently, the new government adopted “liberalization and stabi-
lization” as its slogan for economic policy. While the stabilization policy was carried out suc-
cessfully as explained in the text, the liberalization policy did not induce sufficient structural
reforms in the economy. Many people think that this sowed the seed for the economic crisis
of 1997.

2. One innovation during this period is worthy of note. The Budget Review Committee
(BRC) was set up within the budget office in 1982 (Bahn 2003). BRC is composed of senior
management of the budget office. The recommendations of budget examiners regarding the
ministerial budget requests are reviewed by the BRC and then final decisions are made in ses-
sions closed to outsiders. When faced with lobbies from line ministries and other interested
parties, budget examiners find it convenient to pass the burden of budget cuts to the BRC. The
BRC has been very effective in containing the spending increase and establishing fiscal disci-
pline.

Fig. 9.3 Growth of real spending and revenue of the central government
Note: Real values were obtained by deflating nominal values with GDP deflator.
Source: Ministry of Finance and Economy.



produced larger-than-expected tax revenues in most years. This in turn
made it relatively easy to keep the budget in balance. The National Pension
Scheme (NPS) that was introduced in 1988 also contributed to the total
revenue by 1 to 3 percent of GDP each year.3

The balanced budget principle kept the public debt to a minimal level. In
1996, the year before the crisis, the gross debt of the central government
was less than 10 percent of GDP, and the net debt was negative; that is, the
central government was a net creditor to the other sectors in the economy.4

The local governments were generally in good shape as well.
Of course, there were costs as well as benefits associated with the bal-

anced budget principle. Some argue that the counter-cyclical role of fiscal
policy was constrained, and essential investment in social infrastructure
was often postponed to contain the overall spending growth. But the Ko-
rean economy was able to achieve strong growth without much cyclical
fluctuation in the decades following the adoption of the balanced budget
principle.5
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3. But the long-term prospect of the NPS is quite bleak. To finance the system, the contri-
bution rate that stands currently at 9 percent will have to rise substantially in the future.

4. There are doubts, however, about the quality of government assets, which are mostly
loans to private entities and local governments.

5. Specifically, the average growth rate was 7.2 percent (with a standard deviation of 3.5
percent) during 1971 to 1982 and 7.0 percent (with a standard deviation of 3.9 percent) dur-
ing 1983 to 2004. The growth performance does not appear fundamentally different in these
two periods. In addition, following the estimation method suggested by Bayoumi and Eichen-
green (1995), a formal test can be carried out to see whether the cyclical response of the fiscal
policy was weakened in the latter period. I could find no evidence for such claims.

Fig. 9.4 Output growth and inflation
Source: Bank of Korea (2001).



Most importantly, strict application of the principle enabled the Korean
government to keep the size of government debt at a manageable level, and
provided it with room for maneuver when the crisis hit the economy. With-
out too much worry about the rapid explosion of the budget deficit and
public debt, the Korean government could plan massive fiscal supports to
troubled financial institutions. It also expanded the welfare programs for
the poor and the unemployed substantially.

9.2.3 Economic Crisis and Ballooning Budget Deficit

The fiscal support to financial sector restructuring primarily took the
form of loans to two public corporations—the Korean Deposit Insurance
Corporation (KDIC) and the Korea Asset Management Corporation
(KAMCO).6 The loans were spent on repaying the interest on the restruc-
turing bonds issued by these corporations. The total outstanding stock of
restructuring bonds stood at 102 trillion won (21 percent of 1998 GDP).

Social welfare expenditure also increased significantly after the crisis.
The unemployment rate surged from less than 3 percent in 1997 to 7 per-
cent in 1998, with an accompanying deterioration in income distribution
and an increase in poverty (see figures 9.5, 9.6, and 9.7). In response to
these developments, public assistance to the poor was almost doubled.7

The unemployment insurance scheme, which had been introduced in 1995,
rapidly enlarged its coverage and increased its benefit level.

These developments left an unmistakable mark on the government fi-
nance. The consolidated budget, which remained more or less in balance
before the crisis, dipped into deficit in 1998 of 4 percent of GDP. The ratio
of government debt to GDP rose from 8 percent in 1996 to 15 percent in
1998 (see figure 9.8). When government debt-guarantees were included, the
total public burden climbed to 30 percent of GDP. The bonds issued by the
KAMCO and KDIC constitute most of these government guarantees.

Beginning in 1999, the Korean government resumed its efforts to con-
tain the expenditure growth (see figures 9.1, 9.2, and 9.3). Aided by the dra-
matic rebound of the economy (see figure 9.4) and the rapid growth in rev-
enues, the budget recorded a surplus of 1.1 percent of GDP in 2000. It
remained in surplus in following years.

On the other hand, the debt-to-GDP ratio kept rising despite surpluses
since 2000. This anomaly is due to the fact that these surpluses came mostly
from the National Pension Fund (NPF). The surplus in NPF was 2.6 percent
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6. The KDIC was responsible for recapitalizing underfunded institutions and paying out
the deposits in closed institutions. The KAMCO sold the assets purchased from troubled fi-
nancial institutions in return for the KAMCO bonds.

7. But these expenditures still take up only a small portion of the total budget compared to
western countries, as the social welfare system in Korea is in its early stage of development.
In the future, however, public pension benefits and other welfare spending are certain to drive
up the social welfare expenditures to a level that is comparable to those in western countries.



Fig. 9.5 Labor market indicators
Note: The employment rate refers to persons aged 15 and over who are employed divided by
the working age population.
Source: National Statistical Office.

Fig. 9.6 Gini coefficient
Source: Yoo (2003).



Fig. 9.7 Relative poverty
Note: The relative poverty refers to the households with incomes below 40 percent of the me-
dian household income divided by the total households.
Source: Yoo (2003).

Fig. 9.8 Debt/GDP ratio
Source: 1953–90, Korea Development Institute (1991); 1991–2004, Ministry of Finance and
Economy.



of GDP in 2004. Most of the surpluses are used to buy assets in the finan-
cial market. These assets will be liquidated later to pay pension benefits to
eligible retirees. When we exclude NPF from the consolidated budget, the
government has consistently run budget deficits since 1989, except in 2002
(see figure 9.9).

9.3 Current State of Public Finance

9.3.1 Financial Balance

As shown in figure 9.9, the consolidated central government budget bal-
ance is overstated due to the surpluses in the NPF. To better assess the fi-
nancial soundness of the government, we need to exclude the NPF from the
consolidated balance. There are two more factors to consider in addition
to the NPF in this regard. One is the net lending and the other is the re-
payment of restructuring bonds by the government.

The large amount of net lending has been a major factor behind large
deficits in 1998 and 1999. In fact, the government lending activity has been
quite extensive since the early days of government-led economic growth
(see figure 9.10). The official statistics show that the default rate on gov-
ernment loans is close to 0 percent.8 If this is true, loans do not reflect any
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Fig. 9.9 Budget balance excluding the national pension fund
Source: Ministry of Finance and Economy.

8. But it should be noted that the actual deficit rate may be higher. After all, the government
has frequently introduced rescheduling programs for agricultural loans.



deterioration of the government asset position, and we should disregard
the net lending when assessing the financial health of the government.9

One exception is the government loans made to the KDIC and KAMCO.
In 2002, the government announced a plan to exempt the KDIC and
KAMCO from repaying the loans to the government. This decision essen-
tially converted the loans into direct spending in the years they were made.
The total amount exempted was 22 trillion won. We include these loans in
the consolidated budget balance in the following discussion.

In addition to the loan cancellation, the government is sharing with the
KDIC and KAMCO the obligation on restructuring bonds. According to
the government estimates, the irretrievable loss incurred during financial
sector restructuring would amount to 69 trillion won. The government an-
nounced that it would take up a total of 49 trillion won of restructuring
bonds, repaying their interest and principal. In 2003, 13 trillion won was
spent on transforming part of these bonds into government bonds. The fig-
ure for 2004 to 2006 is 12 trillion won each year. As these expenditures mir-
ror the results of past restructuring activities, we exclude them from the
consolidated balance in 2003 to 2006 and include them in 1997 to 2002.

Table 9.1 shows the results of these adjustments. The adjusted balance is
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Fig. 9.10 Central government loans
Source: Ministry of Finance and Economy.
Note: Net lending equals new loans minus repayments.

9. To be precise, the subsidy cost of loans emerging from the disparity between market in-
terest rates and concessional lending rates should be included in government expenditures.
With no reliable estimates on the subsidy cost, however, I decided to simply ignore it.



close to the consolidated balance in 1998 to 2000 but much lower than in
2001 to 2005. For example, in 2004, the balance declines from 5.6 trillion
(0.7 percent of GDP) to –1.1 trillion won (–0.2 percent of GDP) after the
adjustment. But they have been within �0.5 percent of GDP since 2001,
and we can still say that the financial soundness of the government is not a
very serious problem at this stage.

9.3.2 Government Liabilities

Another indicator for the soundness of public finance is government li-
abilities. The debt-to-GDP ratio amounted to 25 percent at the end of 2004
(see figure 9.5). When government guarantees are included, it rises to 34 per-
cent. The transformation of restructuring bonds is reducing the amount 
of guarantees at the expense of direct liabilities. But with the adjusted bal-

ance remaining close to zero, the total public burden including direct lia-
bilities and guarantees is stabilizing at 33 to 34 percent of GDP. If an ap-
propriate amount of control is exercised on the spending growth, the total
burden will remain at the current level in the years ahead.

9.3.3 The Size of Government Expenditure

Of course, it is not certain at all whether we would be able to contain the
spending growth successfully in the future. Figure 9.11 shows the consoli-
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Table 9.1 Consolidated budget balance and its adjustment

1998 1999 2000 2001 2002 2003 2004 2005a

Consolidated balance –18.8 –13.1 6.5 7.3 22.7 7.6 5.6 5.6
(–3.9) (–2.5) (1.1) (1.2) (3.3) (1.1) (0.7) (0.7)

NPF balance 6.7 6.5 11.2 13.3 15.6 18.5 20.2 24.4
(1.4) (1.2) (1.9) (2.1) (2.3) (2.6) (2.6) (2.9)

Net lending 24.4 19.8 19.8 10.1 0.4 –2.5 1.4 6.4
Loans to KDIC and 

KAMCO 1.3 4.0 5.6 6.0 6.9
Issuance of 

restructuring bondsb 15.8 9.8 4.6 16.0 1.9
Assumption of 

restructuring bonds 13.0 12.0 12.0

Adjusted balancec –18.2 –13.6 5.0 –18.0 –1.3 –0.4 –1.1 0.3
(–3.8) (–2.6) (0.9) (–2.9) (–0.2) (–0.1) (–0.2) (0.0)

Note: Numbers in parentheses are a percentage of GDP. All other numbers are in trillions of won.
aThe figures for 2005 are based on budget.
bIssuance of restructuring bonds is based on the assumption that out of 49 trillion won, 2.1 percent was
issued in 1997, 32.2 in 1998, 19.9 in 1999, 9.4 in 2000, 32.6 in 2001, and 3.8 in 2002, which are the shares
of total restructuring bonds issued in 1997 to 2002.
cAdjusted balance = consolidated balance – NPF balance + net lending – loans to KDIC and KAMCO
– issuance of restructuring bonds + assumption of restructuring bonds.



dated central government expenditure and the adjusted expenditure. Here
the adjustment was made in the same way as in table 9.1 (subtracting the
NPF expenditure, moving forward the repayment of restructuring bonds
to earlier years, and adding the loans to the KDIC and KAMCO). The
consolidated expenditure has been increasing rapidly since the mid-1990s.
Unless conscious efforts are made to contain it, the spending growth is
likely to produce persistent deficits and rising government liabilities in the
future.

Of particular importance are the public pension schemes such as the Na-
tional Pension Scheme (NPS), the Government Employees’ Pension Scheme
(GPES), the Private School Teachers’ Pension Scheme (PSTPS), and the
Military Personnel Pension Scheme (MPPS). These pension schemes share
one common feature—too generous benefits in relation to contributions.
With rapidly aging population (see figure 9.12), this imbalance has produced
and will continue to produce devastating effects on their finance.10

In addition to pensions, health spending will increase rapidly with the
aging population. All in all, the age-related spending will rise from 5 per-
cent of GDP in 2004 to 25 to 30 percent in 2070 according to a projection
by the Korean Institute of Public Finance (see figure 9.13).

Increased spending on pensions and other age-related spending will
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Fig. 9.11 Adjusted revenue and expenditure
Source: Ministry of Finance and Economy.

10. MPPS has been in deficits over 10 years and requires government supports of about 1
trillion won each year. GPES entered into deficit in 2001, and the deficit is expected to grow
exponentially in coming years. PSTPS has basically the same problem but will experience
difficulties in later years. NPS, with its huge coverage, can become a major drain on govern-
ment budget.



drive up the total size of government expenditure. Table 9.2 compares the
general government spending across six countries including Korea. In
2000, the spending-to-GDP ratio was 23.0 percent in Korea and ranged be-
tween 30 and 50 percent in other countries. But when income transfers are
excluded, the ratio declines to 19.4 percent in Korean and 20 to 30 percent
in other countries. In particular, the United States has a lower ratio than
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Fig. 9.12 Population aging
Source: United Nations.

Fig. 9.13 Projected age-related spending
Source: Korea Institute of Public Finance (2005).



Korea. With the increase in age-related expenditures in Korea, the gap be-
tween Korea and other countries will diminish in the future.11

Containing the spending growth is critical in attaining fiscal sustainabil-
ity. It will gain greater importance in the future as the growth potential of
the Korean economy declines. Han and others (2002) forecast the poten-
tial income to grow at a much slower rate in coming years (see table 9.3). Its
growth rate already declined from 7.7 percent in the 1970s to 5.6 percent in
the 1990s, and will decline further to 5.1 percent in 2000 to 2005 and to 4.2
percent in 2005 to 2010, primarily due to the slower growth of labor force.
In fact, the total population is expected to shrink in absolute numbers be-
ginning in around 2030.

The slower economic growth will imply a slower growth in tax revenue.
Expanding government expenditures at the same rate as in previous years
is likely to produce widening deficits, accelerate the decline in national sav-
ing, hamper the fixed capital formation, and further reduce the growth po-
tential.

9.3.4 Functional Classification of Expenditures

Government expenditures can be classified in various ways. Table 9.4
shows the functional classification of the central government expenditure
and net lending in Korea. Defense spending declined rapidly in the 1980s
and 1990s and now corresponds to 11.4 percent of total spending. Educa-
tion has traditionally taken up a large share (15 to 17 percent) of total
spending, but an even larger share has been allocated to economic affairs
(20 to 28 percent). Among the economic affairs, agriculture and trans-
portation have been the major items of spending. On the other hand, social
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11. It is interesting to note in table 9.2 the relatively small size of government consumption
in Korea. It stands at 10.1 percent of GDP. This seems mainly due to the small size of public
employment in Korea. On the other hand, government investment as a percentage of GDP is
larger in Korea than in other countries except Japan.

Table 9.2 General government expenditures (% of GDP)

U.S. Japan Germany France U.K. Korea

Consumption 15.1 16.8 19.0 23.3 19.4 10.1
Net capital outlays 0.9 6.0 3.0 3.3 2.2 8.3
Income transfers 13.7 10.0 18.9 17.8 13.7 3.6
Subsidies 0.5 0.9 1.6 1.2 0.5 0.3
Interest payments 3.4 3.3 3.3 3.2 2.4 0.7

Total 31.2 37.0 45.7 48.8 38.2 23.0
Excluding income transfers (17.5) (27.0) (26.8) (31.0) (24.5) (19.4)

Source: OECD (2003).
Note: The data for Japan and Korea refer to year 2000. Others refer to year 2001.



protection has received relatively little attention in budgetary spending
though its share is growing rapidly in recent years.

The concentration of spending on economic affairs may reflect the less-
developed-country status of Korea. Perhaps we still need large investment
in roads, ports, and railways. Perhaps we still need to provide large gov-
ernment loans to the agricultural, manufacturing, and construction sec-
tors because the financial market is not yet fully developed. But there are
strong doubts about these assumptions.

First, the rapid increase in spending on social infrastructure during the
1990s need not be sustained in the future. Many (but certainly not all) ex-
perts in this area agree that, with the ever-stringent budget constraint and
the completion of major road-building programs, it is time to reorganize
the overall investment strategy. In particular, we should pay more atten-
tion to the demand-management (e.g., through an increased use of user-
charging) and the proper maintenance of existing stocks of infrastructure.

Second, the Korean financial market has undergone a rapid change
since the 1980s and especially after the economic crisis. Banks are rapidly
expanding their lending to households and small- and medium-sized en-
terprises, and large corporations are turning ever more to capital (stock
and bond) markets. The government appears to be playing a substitutive,
rather than complementary, role to commercial banks in many cases. It is
now generally believed that the government should reduce its role as a
provider of financial resources for businesses. The reduced government
role in this area will not only help restrain the growth of public spending
but also promote the development of private financial markets and reduce
the distortion in resource allocation.

On the other hand, the government should increase its effort in the pro-
vision of basic public service such as security and safety, fire-fighting,
judicial services, promotion of competitive business practices, prudential
regulation of financial institutions, statistical services, environmental pro-
tection, and so on. These services are vital for the long-term economic
growth and social development. Unfortunately, their importance has been
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Table 9.3 Forecasts of national income (%)

1963–70 1970–79 1979–90 1990–2000 2000–05 2005–10

Growth in national income 8.94 7.67 7.29 5.61 5.14 4.17
Contributions from:

Inputs 4.35 4.23 4.80 3.00 2.85 2.06
Labor 3.67 3.06 2.90 1.60 1.28 0.89

Workers 3.44 2.90 2.39 1.28 1.21 0.82
Capital 0.68 1.17 1.90 1.40 1.57 1.17

Total factor productivity 4.59 3.44 2.49 2.61 2.29 2.11

Source: Han et al. (2002).
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generally understated to this day in Korea. For example, competition pol-
icy is still at its early stage of development. Statistical services also have
large room for improvement, as illustrated by the lack of reliable data on
gross regional product even though the government has historically em-
phasized the importance of mitigating regional disparities.

At the same time, more efforts are needed to reduce the outstanding
stock of government loans. Figure 9.14 shows that in 1997 to 1999, gov-
ernment loans grew by about the same amount as government liabilities.
That is, the government issued bonds and other debt instruments and used
the proceeds to extend loans to the private sector. The trend was reversed
in recent years, but the outstanding stock of loans still stood at 13 percent
of GDP at the end of 2004.

Government loans typically have maturity of 5 to 10 years while most of
government bonds have maturity of less than 5 years. The interest rates on
loans are lower than those on government bonds. Such differences in matu-
rities and interest rates impose a financial burden on the government over
longer terms.

9.4 Institutional Setup and Reform Efforts in Korea

9.4.1 The Structure of the Budget

General Accounts, Special Accounts, and Funds

The budget of the central government as voted on in the National As-
sembly is comprised of one general account and various special accounts.
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Fig. 9.14 Government assets and liabilities
Source: Ministry of Finance and Economy.



There were a total of 23 special accounts in the fiscal year 2005 budget 
(see table 9.5). Revenue sources for the general account include general-
purpose (not ear-marked) taxes and nontax revenues. On the other hand,
many special accounts have their own special ear-marked taxes or quasi-
taxes (i.e., fees, charges, and other mandatory contributions). Transfers
from the general account also make up a large portion of resources for spe-
cial accounts.

On a consolidated basis, the central government budget includes, in ad-
dition to the general and special accounts, numerous funds. There were 57
funds in 2005 including the National Pension Fund, the Employment In-
surance Fund, and the Foreign Exchange Stabilization Fund. These funds
were established much like special accounts to achieve specific policy ob-
jectives, and many of them have their own revenue sources including quasi-
taxes.12

The difference between the funds and the general and special accounts
lies in the managerial flexibility allowed for the former. Ministries can
freely change fund expenditures within 30 percent of the planned amount
without notice to the budget authorities and the National Assembly (see
table 9.6). The line items in the operational plans of funds are much less de-
tailed than those in the general and special accounts. Their cash flows are
managed independently by line ministries and do not pass through the
treasury single account held in the Bank of Korea.

The general account, special accounts, and funds form the consolidated
central government budget (see figure 9.15). The share of general account
in the total consolidated expenditure and net lending stood at 55 percent
in 2004, and those for special accounts and funds at 16 percent and 29 per-
cent, respectively.13

Drawbacks

The highly complex structure of the budget has been criticized in many
aspects.14 First, it limits the ability of the budget authorities to centralize
all national resources and then allocate them based on national priority. As
mentioned previously, special accounts and various funds have their own
sources of revenue, which are not easily transferable to the general account
or any other special accounts and funds in response to changing circum-
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12. There were 101 quasi-taxes for special accounts and funds at the end of 2001 and their
total revenue was estimated to be around 1 percent of GDP (OECD 2003).

13. The U.S. federal government also has a large number of trust funds, special funds, and
public enterprise funds in addition to the general fund (U.S. GAO 2001). In 1999, the spend-
ing of the funds other than the general fund corresponded to around 55 percent of total fed-
eral spending. But most of them (33 out of 55 percent) represented long-term commitments
such as social security. In the case of Korea, long-term commitments occupy only about 10 per-
cent of total spending.

14. There is much similarity between the Korean and the Japanese budget system. See Bay-
oumi (1998) for the Japanese system.



stances. This compartmentalization and fragmentation of resources re-
duces the allocative efficiency of the budget.

Second, fiscal transparency and program efficiency are also undermined
by the complicated budget structure. Various accounts and funds are intri-
cately interrelated through complicated flow of grants and loans. It is diffi-
cult to see how much funding is being allocated to various spending areas.
The functional classification of spending is not reported for the consoli-
dated budget, and it is reported only for the previous year’s outturns with

Reforming the Fiscal Management System in Korea 307

Table 9.5 Special accounts

Fiscal financing Environmental reconstruction
National property management National medical center management
Agriculture and fisheries structural Land management and balanced regional 

adjustment development
Rural development tax management Postal insurance service
Transportation facilities Automobile traffic management
Registration Patent management
Management of funds transferred to Balanced national development

local governments Grain management 
Prison operation Agency
Military personnel pension National railroad
Management of funds transferred to local Communication service

educational agencies Government procurement
Energy and resources

Table 9.6 Characteristics of the general account, special accounts, and funds

General account Special accounts Funds

Objective Supporting general Supporting specific Supporting specific 
fiscal activities. programs. programs.

Revenues General-purpose Ear-marked taxes, Mandatory 
taxes and nontax mandatory contributions, contributions, transfers 
revenues. transfers from other from other accounts 

accounts and funds, etc. and funds, etc.
Expenditures Unrequited expenditures. Unrequited expenditures Unrequited expenditures 

and loans. and loans.
Linkages between None. Clear linkages. Clear linkages.

revenues and 
expenditures

Authorization Voted on in the National Same as general account. Same as general 
and execution Assembly. Controlled account but larger 
of expenditure and monitored during flexibility guaranteed
plans execution as mandated in implementation.a

by the Constitution.

aMinistries can change fund expenditures within 30 percent of the planned amount without notice to the
budget authorities and the National Assembly. Cash flows are managed independently by the ministries
in charge and do not go through the treasury single account held in the Bank of Korea. Unlimited carry-
overs of unused cash are allowed.



a considerable time-lag of more than a year. We can find many programs
with similar policy objectives and tools but under different accounts and
funds. Consolidating similar programs would contribute to greater alloca-
tive and technical efficiency with increased transparency.

Government Efforts

The government is making efforts to simplify the budget structure and
strengthen transparency and accountability. The most important change
occurred with the revision of the Fund Management Act and the National
Assembly Act in 2001. Previously, there were two types of funds—“public
funds” and “other funds.” The operational plans of “public funds” were
prepared by responsible ministries and reported to the National Assembly
but did not require the latter’s approval. Those of “other funds” were not
even reported to the National Assembly. In this sense, public and other
funds were off-budget accounts.

In 2001, they were regrouped into “funds” and “financial funds.” “Funds”
include all of the previous “public funds” and some of “other funds.”
“Funds” were moved from off-budget to on-budget: the operational plans
of “funds” now require the approval by the National Assembly and their fi-
nancial reports are submitted to the latter, just like the general account and
special accounts.15 In 2004, further changes were made to move “financial
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Fig. 9.15 Expenditure and net lending by accounts and funds
Source: Ministry of Finance and Economy.

15. This change in typology produced discontinuity in the time series of fiscal data. Before
2001, the consolidated spending and revenue data included “public funds” and excluded
“other funds.” After 2001, they include “funds” and exclude “financial funds.” As a result,
several important funds such as the Teachers’ Pension Fund are now included in the consol-



funds” from off-budget to on-budget and subject them to the same degree
of control by the National Assembly.

The government also introduced a review process in the Fund Manage-
ment Act to abolish obsolete funds and consolidate those with similar
objectives. The first such review was conducted in 2004 and subsequent re-
views are scheduled every three years in the future.16 In addition, a sepa-
rate, ad hoc review was conducted on special accounts in 2004. The results
of these two reviews were presented to the president in May 2005 in a com-
bined report and received his approval. The government is in the process of
revising various laws that provide legal bases for individual special ac-
counts and funds. It remains to be seen how many of the recommendations
will survive the opposition from diverse interest groups and succeed in the
revision of relevant laws.

The past experience does not offer a very good prospect. The number of
funds declined from 114 in 1994 to 53 in 2002 but since then has stayed at
around 55 (see table 9.7) despite the government’s effort to reduce it fur-
ther. A few special accounts were to be closed down in past years (the
Transportation and the Registration Special Accounts in 2003 and the Ru-
ral Development Tax Management Special Account in 2004). But the pres-
sure from interest groups saved their lives and none were closed down.

On the other hand, a series of new initiatives that are recently being in-
troduced—the medium-term expenditure framework, top-down budget-
ing, performance management, and program budgeting—are expected to
reduce the line ministries’ incentives to secure funding through special ac-
counts and funds and to help MPB in improving the allocative and opera-
tional efficiency of spending. More will be discussed in the following on
these initiatives.

9.4.2 Major Players and the Fiscal Discipline

Major Players

Major players in the budget process include the Ministry of Planning
and Budget (MPB), the Ministry of Finance and Economy (MOFE), and
the Board of Audit and Inspection (BAI, see table 9.8). MPB is responsible
for preparing the draft budget with the help of the Tax and Customs Office
in MOFE that provides revenue forecasts. When the budget is authorized
by the National Assembly, MPB prepares the quarterly budget implemen-
tation plans usually within a month and allocates funds to line ministries.
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idated financial statistics. But no attempt has been made to revise previous data to eliminate
discontinuity.

16. These reviews are called Retention Reviews. Apart from the Retention Review, the gov-
ernment has also been conducting annual Management Reviews since 1999. Management Re-
views look at the operational efficiency of funds, including the adequacy of their asset man-
agement practices.



Table 9.7 Number of funds

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

At the start of 
the year 114 106 99 76 75 76 75 62 53 58 59

Established 
during the year 6 4 4 3 3 2 2 1 8 3 2 57

Closed during 
the year –14 –11 –27 –4 –2 –3 –16 –8 –4 –2 –4

At the end of 
the year 106 99 76 75 76 75 61 53 58 59 57

Source: Ministry of Planning and Budget (2005).
Note: Includes public and other funds before 2002 and funds and financial funds since then.

Table 9.8 Major players in Korea’s budget process

Players Roles

Ministry of Planning • Compiles budget bids and prepares the draft budget.
and Budget (MPB) • Allocates funds to spending ministries (apportionment).

• Approves the transfers of funds between line items (virements).
Treasury Bureau of the • Releases cash to spending ministries.

Ministry of Finance and • Manages the treasury single account held in the Bank of Korea.
Economy (MOFE) • Issues treasury bonds and manages assets and liabilities.

• Collects ministerial financial reports, prepares the whole-of-
government financial reports, and sends them to the BAI.

• Produces the government financial statistics.
Tax and Customs Office • In charge of tax policy.

of MOFE • Prepares revenue forecasts.
• Oversees the National Tax Service and the Customs Service.

Ministry of Government • In charge of local government tax and spending policies.
Administration and Home • Allocates the Local Shared Taxes (a formula-based block grant)
Affairs (MOGAHA) • to local governments.

• Coordinates the central government subsidies to local
governments.

• Approves the borrowing by individual local governments.
Board of Audit and • The supreme audit institution in Korea, whose head is nominated 

Inspection (BAI) • by and reports to the president. The National Assembly can also 
• request audits on specific issues to the BAI.
• Checks the regularity of ministerial activities.
• Prepares and tables the financial report to the National Assembly.

National Assembly • Deliberates and votes on the budget.
• Approves the transfers of funds between programs.
• Reviews and approves audit reports.

Spending ministries • Execute the budget and prepare financial reports.



The Treasury Bureau of MOFE then prepares the monthly cash plans and
releases cash to line ministries. The Treasury Bureau keeps track of cash
flows into and from the treasury single account held in the Bank of Korea.
It is also responsible for issuing government bonds and managing govern-
ment assets and liabilities.

An important issue concerning the interplay among various players is
that of fiscal discipline. The budget process in Korea has generally taken a
highly centralized, strategic dominance-based approach in the terminol-
ogy of von Hagen and Harden (1996). These authors distinguish between
two approaches in budgeting. Under a target-based approach, the govern-
ment collectively negotiates a set of binding, numerical targets for the bud-
get. The budget process starts with negotiations among concerned parties
over binding limits on the spending total or budget deficits. Once these lim-
its have been agreed upon, they must be observed during the remainder of
the budget process. On the other hand, under a strategic dominance-based

approach, the budget process vests the budget authorities with special stra-
tegic powers. Often the main budgeting decisions are made in bilateral ne-
gotiations between the budget authorities and spending ministries.

The 1970s and 1980s

In the 1970s and 1980s, the Economic Planning Board (EPB) played a
central role in budgeting as well as in preparing and implementing eco-
nomic development plans. EPB was the leading ministry within govern-
ment, as reflected in the title of the head of EPB as deputy prime minister.
Negotiations over spending bids were conducted bilaterally between the dep-
uty prime minister and spending ministers. Little reconciliation occurred
in the cabinet regarding the draft budget prepared by the deputy prime
minister.

The authoritarian nature of previous governments also limited the role
of the National Assembly in the deliberation of draft budget. The National
Assembly has been traditionally dominated by the party of the president.
Insofar as the government had already consulted the ruling party before
presenting the draft budget to the National Assembly, amendments typi-
cally entailed minor changes in the budget (see figure 9.16). In addition, the
constitution prohibits the National Assembly from increasing the total
spending or introducing new spending items unless agreed on by the gov-
ernment.

EPB also exercised tight control on expenditures in the implementation
stage. Ministries were required to spend within the limits set in the quar-
terly budget implementation plan. EPB could postpone or block part of
the expenditures (those classified as discretionary allocation items) when
deemed necessary. All limits on expenditures were imposed in cash terms.
Transfers across appropriation accounts (virements) were prohibited un-
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less authorized by the National Assembly or by EPB. In addition, supple-
mentary budgets were normally introduced only once a year.

The Treasury Bureau of MOFE also had a tight grip on cash outflow. All
cash disbursements were made strictly within the limits set in the monthly
cash plans. Before the crisis of 1997, it was not uncommon for the Treasury
Bureau to delay disbursements to line ministries when there was not
enough cash left in the treasury account due to the seasonality in tax col-
lection. This was in spite of the fact that they could issue short-term debt
instruments within the limit set by the National Assembly to bridge the gap
between tax collection and cash needs. In addition, the revenue forecasts
prepared by the Tax and Customs Office were often very conservative with
the actual tax collection overshooting the forecast by substantial margins.

The 1990s and After

Most of these characteristics carried over until recently. In the early 1990s,
EPB and the Ministry of Finance were merged into the Ministry of Finance
and Economy (MOFE), and the deputy prime minister-ship was handed
over to the head of the MOFE.17 The latter exercised the same degree of cen-
tralizing power in budgeting as the head of the EPB (see figure 9.17).

But the recent reorganization in government resulted in a subtle change
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Fig. 9.16 Budget amendments
Source: Ministry of Planning and Budget (2005).

17. This merger signaled the official closing of the planning-based development era. At the
same time, the newly established Korea Fair Trade Commission took charge of competition
policies in place of EPB, and the evaluation function of EPB was moved to the prime minis-
ter’s office.



in the budget process. After the economic crisis, the budgeting function
was separated from MOFE and moved to the newly created MPB.18 Previ-
ously, the EPB and then the MOFE had the formal role in setting the over-
all policy agenda and coordinating activities across the government. After
the reorganization, the coordination role together with the prime minister-
ship was kept in the MOFE, and the MPB was devoid of such functions.19

All these factors can act to reduce the centralizing power of MPB. In addi-
tion, the balance of power between the executive branch and the legislature
is tipping toward the latter with the democratization of Korean politics.

Assessment

There is not yet a visible sign that these changes have weakened the cen-
tralizing power of MPB and the fiscal discipline substantially. But the risk
is increasing, as illustrated for example in the increasing number of annual
supplementary budgets after the crisis (see figure 9.18). In most cases, the
supplementary budgets were introduced to stimulate the economy.

We also observe some changes in the cash management and revenue
forecast practices in the post-crisis period. To bridge the gap between tax
collection and cash needs, and to finance the front-loading20 of annual
spending that has been popular since 1999, MOFE is resorting more and
more to short-term debt issues. The downward bias in revenue forecasts is
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Fig. 9.17 Organizational change in the budgeting function

18. Before the separation, MOFE was a super-ministry in charge of general economic pol-
icy coordination, macroeconomic policies, budget preparation, tax policies, financial market
policies, external economic relations, and treasury function. Many believed that the lack of
check-and-balance as seen in the previous periods between EPB and MOF, together with the
unmanageably large span of control of the Minister for Finance and Economy, veered eco-
nomic policy-making off the right track, and contributed to the outbreak of financial crisis.
The focus of criticism was laid on the bureau of financial market policies within MOFE,
which was subsequently reduced in size and whose regulatory function was transferred to the
newly created Financial Supervisory Commission. In addition, the Bank of Korea was
granted instrumental independence from MOFE.

19. Compared to EPB’s responsibilities, MPB’s exclude economic policy coordination, ex-
ternal economic relations, and competition policies.

20. In front-loading exercises, MPB would allocate more funds than usual to the first half
of the year, and urge line ministries to spend the allocated funds as early as possible. When
necessary, that is when the growth is slower than expected despite front-loading, MPB would
consider introducing a supplementary budget in the latter half of the year.



also being reduced. In 2004, we actually had a large shortfall in tax collec-
tion, which was partly blamed on an overly optimistic assumption on the
economic growth, which was in turn claimed by some to have been politi-
cally motivated.

Part of these changes look inevitable. The democratization of the Ko-
rean politics and the devolution of budgetary power to line ministries are
an unavoidable trend. The separation of budgeting function from policy
coordination function was intended to reduce the concentration of powers
in one large dinosaur ministry (Ministry of Finance and Economy) that is
believed to have contributed to the outbreak of the financial crisis. Utiliz-
ing short-term debt instruments to neutralize the impact of seasonality in
tax collection is in itself a desirable practice.

But it is also true that there is an increasing risk of overspending and
weakened fiscal discipline. We are in need of a new system of expenditure
management that can cope with such a risk, for example by gradually 
moving away from strategic-dominance approach toward target-based ap-
proach. The medium-term expenditure framework (MTEF) is one such
option. Under MTEF, the budget authorities prepare annual budgets with
a medium-term perspective in a top-down way. More will be discussed in
the following on the MTEF.
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Fig. 9.18 Number of supplementary budgets introduced
Source: Ministry of Planning and Budget (2005).



9.4.3 The Budget Process

Before the Introduction of the MTEF

The budget process in the Korean central government has undergone a
significant change in recent years. The government introduced the MTEF
together with a top-down budgeting in 2004 for fiscal year 2005.21 The bud-
get process before the change is summarized in table 9.9.

The recent reform was intended to address several defects found in the
previous budgeting practice. First, prior to the introduction of the MTEF,
budgeting was centered on the next single budget year, lacking a medium-
term perspective. MPB and the National Assembly gave little considera-
tion to the out-years beyond the budget year. Line ministries had little in-
formation on how much resource would be available to them in the future,
and their medium- to long-term planning function was severely limited.
Limited planning function in turn reduced the effectiveness and efficiency
of overall public spending.

It was also difficult for MPB to identify and cope with the trend increase
in spending. Without a long-term view on the appropriate level of tax bur-
den, MPB would simply allow an ever-increasing public spending to ac-
commodate rising demands from various sectors. The focus on a single
budget year also fostered incrementalism in budgeting and hindered a
strategic reprioritization of spending.

In addition, the counter-cyclical role of fiscal policy could be constrained
when the attention was focused on a single year. The principle of balanced

budget in each year had the potential to produce a procyclical fluctuation
in spending as illustrated in panel (a) of figure 9.19. If, on the other hand,
spending increases at a constant rate as in panel (b) and the balanced bud-
get is pursued on average over the business cycle, the so-called automatic

stabilizer can be given a full force.
Second, before the introduction of the top-down process, budgeting re-

lied excessively on a bottom-up approach. At the initial stage of budget
preparation, MPB made rough estimates of the total size and the sectoral
allocation of the next year’s budget. But the estimates were not transmitted
to line ministries and therefore could not guide line ministries in preparing
their budget requests. When reviewing their budget requests, MPB focused
on the microscopic spending control of individual programs. The sectoral
allocation and the total size of the budget were determined at the last stage
of budget preparation by aggregating the expenditures on individual pro-
grams.

As a result, the control of inputs assumed a major significance in budget
discussions and little attention was paid to outputs or outcomes. Absorbed
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21. Potter and Diamond (1999), Schiavo-Campo and Tommasi (1999), and World Bank
(1998) provide a useful guide on the reform in this direction.



in details, MPB had little time to review and analyze important policy is-
sues, and the linkage between budgeting and policy making was very weak.
The budget negotiation between MPB and line ministries was a very time-
consuming process for both parties. The accountability and autonomy of
line ministries in preparing and managing their budget were also severely
limited. Line ministries usually requested an unrealistically large amount
of budget, and massive cuts by MPB were inevitable.

A third characteristic of the previous budgeting practice was the central
stage accorded to the general account. MPB spent most of its efforts on re-
viewing and preparing the budget of the general account and paid less at-
tention to special accounts and funds.

The previous approach had certain merits. The budget authorities had
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Table 9.9 Key steps of the budget process before the introduction of the MTEF

Action

January • The fiscal year starts on January 1st.
March • The Ministry of Planning and Budget (MPB) sends the Guide to

Budget Compilation to spending ministries.
May • Ministries send budget bids to MPB by the end of May.
June–July • MPB compiles the budget bids and prepares a preliminary budget

proposal.
August–September • MPB goes through bilateral negotiations with spending ministries

between mid-August and mid-September.
• MPB discusses the budget proposal with the ruling party.

October • Authorized by the cabinet and the president, the draft budget is sent
to the National Assembly by October 2nd.

• In mid-October, the Committee on Budget and Accounts begins
deliberation on the draft budget. Ministries are typically requested 
to testify at committee meetings. Meetings are normally open to the
public.

December • The draft budget is modified and approved by the Committee on
Budget and Accounts and finally by the National Assembly by
December 2nd.

Fig. 9.19 Management of spending over the business cycles



large discretion over the annual spending and used their power to contain
the spending growth and adjust it to changing revenue conditions. To some
degree, such short-termism was inevitable in Korea where the socioeco-
nomic environment changes quite rapidly and unexpectedly. In addition,
by emphasizing the input control and the regularity of budget execution,
the abuse or misuse of tax money could be minimized. But the growing size
and complexity of budget is making it necessary for MPB to deregulate the
budgeting process, enhance autonomy and accountability of line min-
istries, and focus on the strategic management of public finance.

After the Introduction of the MTEF

With the introduction of the MTEF and the top-down budgeting, all
these practices are changing. Now the annual budgeting exercise starts
with a discussion on fiscal policy over a five-year period including the cur-
rent year, the budget year, and three out-years. Following this discussion,
MPB transmits spending ceilings for sectors and programs to line min-
istries.22 These ceilings encompass the general and special accounts and
funds. Line ministries are asked to prepare their budget requests within
these ceilings. When reviewing the ministerial budget requests, MPB places
less emphasis on the microscopic control of line items and more on the
strategic alignment of budget requests with overall policy directions.

Key steps of the new budget process are explained in table 9.10. The bud-
get cycle starts in January, earlier than in previous years. The workload of
budget examiners are accordingly spread out over a year rather than concen-
trated in July and August. This is deemed another merit of the new system.

The new system is already producing tangible results. In fiscal year 2005,
the budget requests by line ministries represented an increase of 11.7 per-
cent over the previous year’s budget. This was much smaller than the 30.8
percent increase in fiscal year 2004. Line ministries also voluntarily shuffled
a larger portion of their spending across programs, cutting back 2.7 trillion
won on existing ones and introducing new ones worth 3.0 trillion won. The
corresponding figures for fiscal year 2004 were 1.6 and 1.5 trillion won, re-
spectively.

Room to Improve

There is of course room to improve. The first three points explained in the
following concern the behavioral changes that are needed in MPB and 
line ministries over the medium term. The next seven points concern the
changes in the budgetary system and MTEF that need immediate attention.
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22. Ceilings are set for 14 spending areas such as social infrastructure, agriculture, educa-
tion, and environment and then disaggregated into 56 programs. For example, social infra-
structure has 7 programs, including roads, railways, subways, seaports, airports, housing, and
water resources. Separate ceilings are also set within each program for the general account
and various special accounts and funds.



First, performance management in line ministries should be strength-
ened. In the discussion on policy directions and resource allocation, per-
formance information can provide a valuable guide. There have been
efforts in this direction, but none of them have yet succeeded in instilling
performance orientation in line ministries. Details on the current reform
efforts will be given in the next subsection.

Second, the planning and priority-setting capacity in line ministries
should be enhanced. For example, line ministries should be required to
publish long-term strategic plans, annual business plans, and annual per-
formance reports. The planning and budget divisions of individual line
ministries should play a greater role in the coordination of ministerial poli-
cies and budget requests unlike in previous years when they would simply
compile budget requests from program divisions and send them to MPB
with little modification.

Third, the role of MPB should also be changed. As a central coordina-
tor of government policies, MPB should strengthen its capacity for policy
analysis and long-term forecasts. It should stress less on input control and
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Table 9.10 Key steps of the budget process after the introduction of the MTEF

Action

December • The Ministry of Planning and Budget (MPB) sends to line ministries
standard assumptions on macro-variables such as inflation, interest
rates, exchange rates, etc.

• Sectoral task forces are organized. They are composed of private-
sector experts and government officials from MPB and relevant
ministries.

January–April • Line ministries submit to MPB their estimates of spending needs
over the next 5 years by the end of January.

• Sectoral task forces discuss major policy issues and present their
recommendations in a series of public hearings held in March and
April.

• By the end of April, MPB prepares a draft National Fiscal
Management Plan (NFMP) through discussions with line ministries.
The draft NFMP contains major policy directions and fiscal
aggregates (total spending, deficits, debts, etc.) for the next 5 years
and tentative spending ceilings on sectors and programs for the
budget year.

Cabinet meeting • At the end of April, a cabinet meeting, chaired by the president, is
held in a secluded place to discuss and finalize the ceilings.

• Following the meeting, the ceilings are transmitted to line ministries
in the Guide to Budget Preparation.

May–June • Line ministries prepare their budget requests and send them to MPB.
July–August • MPB prepares the draft budget. Less emphasis is placed on the

microscopic control of line items and more on the strategic alignment
of budget requests with overall policy directions.

August–December • Goes through the same process as before the introduction of MTEF.



pay more attention to outputs and outcomes. It should act as a consultant
for line ministries to enhance their program performance and strive to
build mutual trust in a collective action game.

Fourth, the medium-term targets in the MTEF should be clarified.
Presently, it is not clear which variable the government is targeting at in the
medium term—the budget balance, the total spending, or the debt-to-GDP
ratio. They are presented in NFMP merely as “projections” rather than as
“targets.” An ideal strategy would be targeting at a balanced budget over the
business cycle.23 Deficits are allowed in a period of slow growths but they are
subsequently offset by surpluses in a period of high growths, and the accu-
mulation of debt is held down over the cycle. The debt-to-GDP ratio de-
clines slowly as the GDP expands. Examples of this strategy can be found
in the Growth and Stability Pact (GSP) of the European Economic and
Monetary Union (EMU), the golden rule of the British government, and the
2-percent structural surplus rule of the Swedish government.24

Fifth, it is necessary to set out the annual operational targets that can
guarantee the achievement of the medium-term targets. There are two
types of operational targets commonly employed, namely budget balance

and total spending. A prime example of the former is the 3-percent deficit
rule of the EMU. In contrast, the Swedish government imposes an expen-
diture ceiling on each of the three years ahead. The United Kingdom has
adopted similar practices for expenditure control. The U.S. federal gov-
ernment experimented with both types of targets in the 1980s and 1990s
(see box).

Between these types of targets, total spending is a superior choice be-
cause (a) it is less influenced by the cyclical position of the economy and
therefore easier to control; and (b) it assists in a counter-cyclical manage-
ment of fiscal policy by leaving the balance to fluctuate flexibly over the
cycle. Presently, the Korean government intends to keep the annual spend-
ing totals unchanged in successive NFMPs, and thus appears to have the
total spending as annual targets. But this point needs to be clearly com-
municated to the public.25

Sixth, it is desirable to introduce various risk analyses in the National
Fiscal Management Plan. Such analyses would address such issues as (a)
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23. Given the low level of debt-to-GDP ratio in Korea, it seems unnecessary to target at sur-
pluses over the cycles.

24. The GSP commits the member countries to achieve and maintain a budget position of
close to balance or in surplus over the cycle. The golden rule allows the British government to
borrow only to invest and not to fund current spending over the cycle. The current Swedish
government is targeting at an average surplus of 2 percent of GDP over the cycle (Gustafsson
2004).

25. With a fixed total spending, it may be difficult to cope with an unexpected surge of
spending needs, for example in times of economic hardship. An escape clause may be needed
that is not too lax to undermine fiscal discipline or too stringent to accommodate reasonable
demands for increased spending.



the deviation of medium-term growth rates and other macroeconomic
variables from their projected levels; (b) explicit and implicit contingent li-
abilities of the government coming from loan guarantees, public corpora-
tions, local governments, and others; and (c) population aging.

Seventh, a mechanism for baseline projections should be established.
MPB currently provides line ministries with standard assumptions on key
macrovariables such as wage and price inflation. Based on these assump-
tions, line ministries project their spending needs for the next five years.
But they should go further and distinguish between spending on existing
programs (baselines), costs of new policy initiatives, and savings options.

MPB would check the validity of ministerial projections and aggregate
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Experience of the U.S. Federal Government on Deficit Control

The United States experimented with both types of annual operational targets explained
in the text. In the 1980s, targets were set up for budget deficits. The Gramm-Rudman-
Hollings Act of 1985 (GRH I) prescribed deficit ceilings in nominal dollars for the next
five years. The strategy, however, did not work. The actual deficits exceeded the stipulated
ceilings in all years covered by GRH I. In 1987, GRH II was enacted and the deficit ceil-
ings were adjusted upward to accommodate this reality. But it did not take long before
GRH II also proved to be a failure.

In 1990, a new strategy was adopted with the enactment of the Budget Enforcement
Act (BEA). Instead of setting limits on deficits, the congress introduced separate rules
for discretionary spending and mandatory spending. On discretionary spending, cash
limits were imposed for the next five years. Except in special circumstances, these limits
were not to be breached. For mandatory spending (interest payments, social security
benefits, etc.), which depend on exogenous variables such as interest rates and the num-
ber of the elderly, the so-called “pay-as-you-go (PAYGO)” principle was introduced. In
PAYGO, any increase in deficits resulting from policy changes should be offset by corre-
sponding changes in revenues or mandatory spending.

The new strategy worked well. It was renewed in 1993 and 1997. Actual spending on
discretionary programs turned out to be larger than stipulated in the law every year ex-
cept in 1996 (see table 9.11). But the excess was always less than 1 percent of the stipu-
lated amounts, and was mostly due to exception events such as the Gulf war and natural
disasters.

Helped by the strong economy, the United States could attain budget surplus in 1999
for the first time since the mankind set foot on the moon. The unusually long period of
boom in the 1990s boosted revenues above and contained the mandatory spending be-
low the levels expected at the beginning. But it would be unfair to say that all surpluses
were due to the strong economy. The rules introduced by BEA appear to have been quite
effective in controlling expenditures and thereby reducing budget deficits.

First of all, these rules were aimed at controlling what could actually be controlled.
Discretionary spending is by definition amenable to annual controls by the congress.
Mandatory spending can also be controlled through the PAYGO rule by changing rele-
vant laws. On the other hand, budget deficits are difficult to control because they are af-
fected by business cycles as well as by government policies. When a target cannot be
directly controlled by the authorities in charge, it is difficult to hold them responsible for
the results, and we cannot be sure that they will make their best effort to achieve the
target.



them to arrive at the government-wide baselines, costs of new policy ini-
tiatives, and savings options. Only then can the annual budgeting be closely
linked with the National Fiscal Management Plan.

Eighth, a reconciliation process should be put in place to analyze the
difference between projected levels of revenue, spending, balance, and debt
and their outturns. This is a critical step to secure accountability and trans-
parency of macrofiscal management. In case of the U.S. federal govern-
ment, the deviation is decomposed into economic, policy, and technical
factors.

Ninth, the internal auditing within line ministries and government agen-
cies should be strengthened. An increased autonomy in financial manage-
ment should be accompanied by an increased awareness of the possibility
of fraud, waste, and abuse. In this regard, we can refer to the case of the
U.S. federal government, where the independence of internal auditors is
guaranteed by the inspector general system, and consider introducing a
similar system.26

Tenth, program budgeting needs to be introduced. The Korean govern-
ment is currently redesigning the structure of its budget accounts around
functions, administrations, and programs. The effort is spearheaded by the
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Table 9.11 Expenditures and revenues of the U.S. federal government (in billions of dollars)

1994 1995 1996 1997 1998

Total spending BEA estimates 1,523 1,578 1,645 1,745 1,843
Actuals 1,462 1,516 1,561 1,601 1,653

Discretionary BEA limits 537 539 547 547 548
spending Actuals 544 545 534 549 555

Mandatory BEA estimates 765 795 843 920 996
spending Actuals 715 738 785 809 855

Revenues BEA estimates 1,230 1,306 1,379 1,440 1,523
Actuals 1,259 1,352 1,453 1,579 1,723

Deficits/surpluses BEA estimates –270 –230 –266 –305 –320
Actuals –203 –164 –107 –22 70

Source: OECD (1999).

26. Under the Inspector General Act of 1978, the president appoints inspectors general
(IGs) for certain specified federal establishments, by and with the consent of the Senate, with-
out regard to political affiliation and solely on each individual’s experience in specified areas.
Under the Inspector General Amendments of 1988, the heads of designated federal entities
appoint IGs, without the necessity of Senate confirmation. The IG Act identifies 26 federal
establishments that are to have an IG appointed by the president with Senate confirmation
and 30 designated federal entities that are to have an IG appointed by their agency heads. The
IGs perform audits in accordance with generally accepted government auditing standards
and report suspected violation of criminal law to the Attorney General. Each IG must pre-
pare semiannual reports that summarize the IG’s activities. The head of each agency trans-
mits these reports unaltered to Congress and subsequently makes them available to the public
(U.S. GAO 1998).



Budget and Accounting Reinvention Office (BARO).27 The resulting pro-
gram structure will make it easier to allocate resources according to the na-
tional priorities and set ceilings on sectoral spending. Programs will also
act as the basic units of performance management in the future. More will
be discussed on program budgeting shortly.

9.4.4 Performance Management

Overview

As noted previously, budgeting in Korea has traditionally been focused
on the ex ante control of inputs. The authorities have little experience in
performance management by such tools as performance monitoring and
program evaluation. There is no established feedback mechanism that sup-
plies performance information to those in charge of budget preparation
and execution, which partly explains the continuation of some ineffective
and inefficient programs.

Performance management becomes more important with the introduc-
tion of the MTEF and top-down budgeting. These changes will allow
greater autonomy to line ministries and can lead to greater inefficiency un-
less complemented by a new mechanism to secure accountability on the
part of line ministries.

Figure 9.20 describes the basic framework of performance management.
Starting from the mission of an organization, we set up strategic goals, per-
formance goals, and performance indicators (see table 9.12). Actual per-
formance is assessed through performance monitoring, program evalua-
tion, or program review. These works are documented in strategic plans,
annual performance plans, and annual performance reports. Table 9.13
compares the three tools for performance assessment—monitoring, eval-
uation, and review. Key differences between evaluation and monitoring are
listed in table 9.14.

In recent years, diverse efforts have been made to strengthen perfor-
mance management in government. Some of them are listed in table 9.15.
In the following, detailed explanation will be given on Performance Man-
agement of Budgetary Programs (PMBP), Self-Assessment of Budgetary
Programs (SABP), and Evaluation of Budgetary Programs (EBP).

Performance Management of Budgetary Programs (PMBP)

Performance Management of Budgetary Programs corresponds to per-
formance monitoring in the previous discussion. It is led by MPB, and its
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27. BARO is a special task force organized in 2004 to lead reforms in the area of program
budgeting, financial reporting, government financial statistics, and the IT system. It is offi-
cially part of MPB but composed of secondees from various organizations including MPB,
MOFE, MOGAHA, and BAI.



Fig. 9.20 Framework of performance management

Table 9.12 Meanings and requirements

Term Meanings and requirements

Mission Means . . . 
• Major results sought by the program or the organization as a whole.
• Starting point for identifying the specific outcomes to be measured and

the specific performance indicators that are needed.
Should . . . 
• Focus on the program effect on customers and the public.

Strategic goals Means . . . 
• Major policy goals that the organization pursues to complete its mission.
Should . . . 
• Be value-free and avoid general or aspirational expressions.
• Be stated clearly and succinctly.
• Be minimal in number.
• Be focused on the final results that the organization pursues.

Performance Means . . . 
goals • Concrete goals that the organization pursues to attain its strategic goals

Should . . . 
• Be specific enough to ascertain, with the help of performance indicators,

whether the performance objectives have been achieved.



design follows the framework of the Government Performance and Results
Act (GPRA) of the U.S. federal government. It is based on the pilot proj-
ect on performance budgeting carried out in 1999 to 2002, which was not
very successful in instilling performance orientation either in line min-
istries or in MPB.28 Performance Management of Budgetary Programs re-
quires line ministries to (a) set up performance goals and indicators, (b)
prepare annual performance plans and reports, and (c) submit them to
MPB at the start of the annual budget cycle (see figure 9.21).

A major drawback of PMBP lies in the fact that it covers only part of
ministerial activities. Those activities not involving large sums of expendi-
ture (such as pure policy making) are excluded from performance moni-
toring. Also, activities for which the benefits of performance monitoring
are expected to be small (such as wages and salaries, basic program expen-
ditures, and general administrative expenses) are excluded as well. This has
the potential to lead line ministries to disregard those activities that are
critical in achieving their overall mission but involve small expenditures or
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Table 9.13 Tools of performance assessment

Tool Main characteristics

Performance • Measures the program performance with a predetermined set of 
monitoring • indicators.

• Can produce information on outputs and outcomes in a frequent
and timely manner at relatively low costs.

• By itself, can rarely explain the causality between inputs and
outputs or outcomes.

Program evaluation • Addresses the question of why and how the program produced
certain outputs and outcomes.

• Employs analytical tools with varying degrees of sophistication.
• Usually requires large amounts of money and time, and cannot be

performed on all programs.
Program review • Assesses the performance and other aspects of a given program with

an explicit aim of helping budgetary decision-making.
• Relies on information from various sources including monitoring

and evaluation.
• Is usually led by the central budget office (e.g., Ministry of Finance).
• Requires a medium level of effort (in between monitoring and

evaluation).

28. In 2001, 39 organizations participated in the pilot. A survey of the pilot (Jun and Park
2002) found that over half of the indicators proposed in the performance reports were based
on outputs and only one-fifth on outcomes. The rest were input indicators, and about two-
thirds of all indicators were nonquantitative ones. The survey also found that many indicators
changed from one year to another, making it difficult to trace program performance over time
consistently. It subsequently proposed the government to applying performance indicators
only to major large-sized expenditure programs for which quantitative indicators are easy to
construct.



Table 9.14 Key differences between evaluation and monitoring

Monitoring Evaluation

• Periodic • Usually episodic
• Assumes appropriateness of program, • Can address a wide range of potential 
• activities, and indicators • questions about a policy, program, or 
• Tracks progress against small number of • project
• indicators • Can identify what has happened as a result
• Usually quantitative • of an intervention and provide guidance 
• Use data routinely gathered or readily • for future directions
• available • Can address “how” and “why” questions
• Cannot indicate causality • Wide range of quantitative and qualitative 
• Difficult to use for impact assessment • research methods possible
• Usually internal • Can use data from different sources

• Can identify unintended as well as planned
impacts and effects

• Can involve internal, external, or self
evaluation

Source: Perrin (2002).

Table 9.15 Diverse initiatives for performance management

Performance management initiatives Organizations in charge

Performance Management of Budgetary Ministry of Planning and Budget (MPB)
Programs (PMBP)

Self-Assessment of Budgetary Programs (SABP) MPB
Evaluation of Budgetary Programs (EBP) MPB
Government Operations Assessment System Office of Government Policy Coordination (OGPC)

(GOAS)
Management by Objectives (MBO) MOGAHA
Performance Audit BAI

Fig. 9.21 Structure of PMBP



only wages and salaries, and to lose sight of the linkage between the over-
all mission, strategies, and performance goals.

Unlike GPRA, PMBP does not require strategic planning on the part of
line ministries. This is understandable given the position of MPB within
the government. MPB is only one of many ministries under the prime min-
ister’s office and cannot impose such a broad requirement as strategic plan-
ning on line ministries. But the lack of strategic planning renders it difficult
to focus performance management exercises on the core values of the min-
istries and to derive performance indicators from ministerial missions in a
systematic fashion.

Performance Management of Budgetary Programs, like its pilot project,
has not been very successful. There appears to exist only a lukewarm sup-
port from the top management in MPB. Line ministries are also showing
little enthusiasm for the PMBP. Most importantly, performance reports
are not open to the public, giving little incentive for line ministries to think
seriously about the exercise.

The general failure of PMBP can be explained in several ways. First, it
has been and will be very difficult to set up quantitative indicators for many
government activities, especially when the activity has diverse (and some-
times conflicting) objectives, takes many years to attain the desired objec-
tives, is only one of many factors affecting the outcome, or does not lend
its performance to quantitative measurement by its own nature. Second,
and more importantly, PMBP is not attracting sufficient attention from
major stakeholders such as the budget examiners in MPB, managers in line
ministries, parliamentarians, and the general public. Performance infor-
mation provided by PMBP is not detailed enough for budget examiners in
MPB and parliamentarians involved in funding decisions on individual
programs. Managers in line ministries do not find the information useful in
managing their programs. And the general public cannot even access the
information because the reports are not open to them. In short, it is hard
to find real demands for PMBP.

Fortunately, efforts are being made to repair PMBP. According to MPB,
from this year on, all activities (budgetary and nonbudgetary) will be cov-
ered by PMBP, and reports will be open to the public. Real demands for
performance information are being created through SABP and EBP as will
be explained in the following. But still there is no requirement for strategic
planning. So long as strategic plans provide an overarching framework for
results-oriented management, including PMBP, SABP, and EBP, the Ko-
rean government (to be specific, MPB in coordination with the prime min-
ister’s office) should seriously consider introducing strategic planning in
ministries.

In the United States, federal agencies should prepare strategic plans,
performance plans, and performance reports under the GPRA. Following
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these examples, prescribing more detailed requirements in Korea would
help enrich the performance plans and reports prepared by line ministries.
MPB or any other central agency29 can also review them periodically, rate
their quality, and propose best practices.

Self-Assessment of Budgetary Programs (SABP)

Self-Assessment of Budgetary Programs, a form of budget review, is also
led by MPB. It was designed after the Program Assessment Rating Tool
(PART) of the U.S. federal government. It requires line ministries to assess
their own programs with spending levels above a certain threshold in a
cycle of three years. The assessment is based on 16 questions common to
all types of programs and a few additional questions specific to different
types of programs.30 Table 9.16 lists the common questions asked.

Answers to the questions take the form of “yes (1)” or “no (0).” In case
of the questions regarding the achievement of program objectives and the
customer satisfaction, 4-scale answers (1.00, 0.67, 0.33, 0.00) are given. A
weight is assigned to each question and the overall assessment is based on
the weighted sum of the answers. Programs are then classified as “effective
(85–100),” “moderately effective (70–84),” “adequate (50–69),” and “not
effective (0–50).” MPB reviews the results of ministerial self-assessments,
and makes the final assessment.

In 2005, 555 programs were assessed (table 9.17). Among them, 87 (15.7
percent) were classified as not effective, and their funding was cut by 10
percent with some modifications. Such practice of directly linking per-
formance to budgeting has been held as taboo by many experts mainly be-
cause decision making should be based not solely on a limited set of per-
formance information but on broad considerations on, for example, the 
social needs for the programs. But MPB felt that without a direct linkage,
it would be very difficult to invoke serious interest in SABP from line min-
istries. Certainly their strategy worked, and they plan to continue this ex-
ercise annually.

Even though SABP succeeded in creating real demands for performance
information within MPB and also in line ministries, improvements are
needed in several aspects. Just like PART, SABP increased the workload of
budget examiners substantially. It will increase further in coming years as
the assessed programs accumulate and the examiners need to reassess the
old cases when necessary. To alleviate this problem, an arrangement was
made this year with the small division in charge of coordinating SABP
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29. The National Assembly Budget Office and the Evaluation Research Institute of the
Board of Audit and Inspection can play the role of GAO in this respect.

30. Types of programs are infrastructure investment, procurement of large-scale facilities
and equipment, provision of direct services, capital injection, subsidies to private entities,
grants to local governments, and R&D.



efforts within MPB making a preliminary assessment of the documents
prepared by line ministries, and then passing their opinions to budget ex-
aminers who make the final assessment. This arrangement is not neces-
sarily optimal given the limited capacity of that division and the possible
lack of ownership in SABP results by budget examiners. Greater resource
for SABP is being called for.

In addition, efforts are needed to go beyond scoring the programs. The
U.S. Office of Management and Budget (OMB) makes recommendations
for line ministries to improve their program performance (figure 9.22). This
year, MPB plans to start producing recommendations for line ministries. It
remains to be seen how effective these recommendations will be to improve
the program efficiency and effectiveness. In the United States, difficulties
were encountered in communicating OMB’s intentions to line ministries,
prioritizing among many different recommendations, and securing ade-
quate resources within OMB for the follow-up of recommendations. MPB
should prepare themselves for similar difficulties.
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Table 9.16 Common questions for the SABP

Section Common questions

Program design • Does the program have clear purposes and legal or other bases?
• Can the government intervention be justified?
• Is government spending necessary to achieve the objectives?
• Is the program duplicative of other program?
• Has the program been subjected to an objective feasibility study?
• Is the proposed program design most cost-effective?
• Are performance goals and indicators in place?
• Do performance goals and indicators fully reflect program objectives?
• Are the targets set at reasonable levels?

Program management • Is the implementation being monitored regularly?
• Is the program being implemented as planned?
• Are efforts being made to reduce costs or increase efficiency?

Performance assessment • Has an objective and comprehensive program evaluation been 
and feedback • conducted?

• Did the program achieve the intended objectives?
• Are customers and stakeholders satisfied with the program performance?
• Is the agency utilizing the assessment results for program improvement

and budget planning?

Table 9.17 Results of 2005 SABP

Moderately Not
Total Effective effective Adequate effective

555 28 99 341 87
100.0 (%) 5.0 17.9 61.4 15.7



Evaluation of Budgetary Programs

The last addition to the armory of performance management is Evalua-
tion of Budgetary Programs (EBP), which is an effort led by MPB to set up
a systematic approach to program evaluation in line ministries.

Each year, MPB would commission evaluation studies on programs that
it considers need critical assessment. Korea Development Institute (KDI)
organizes evaluation teams and oversees the studies. For this purpose, KDI
has published a manual for program evaluation, which details the process
and standards to be followed by evaluation teams.

Three programs were evaluated from late 2005 to early 2006 on a pilot
basis. From 2006 on, around 10 programs will be evaluated each year. Pi-
lot studies uncovered various difficulties in carrying out the evaluation.
Most programs lacked clearly specified goals and necessary data to assess
the achievement of goals. Evaluators found it difficult to understand the
structure and context of individual programs and official documents were
not of much help in this regard. MPB and line ministries often had differ-
ent expectations on evaluation, with the former focusing on funding deci-
sions and the latter on program management, which cannot be easily rec-
onciled with each other.

To overcome these difficulties, KDI’s evaluation manual stresses the im-
portance of, at the start of evaluation studies, asking line ministries to pro-
vide sufficient details of the program, identifying the program structure
and context, redefining the program objectives, describing the intervention
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Fig. 9.22 Number of recommendations
Source: U.S. Office of Management and Budget.



logic of the program, setting up performance indicators and benchmarks
for program success, and deciding on the purpose and scope of the evalu-
ation. These steps should be taken in a transparent way and in full cooper-
ation with relevant stakeholders including the ministries in charge of the
program and MPB.

Perhaps the most difficult part would be describing the intervention
logic and setting up performance indicators. The manual recommends the
use of logic models for this purpose. Figure 9.23 gives an example of a logic
model in the case of a road-safety campaign.

EBP is expected to provide information on program performance that
can be used for SABP. In fact, the first question of the last section in table
9.16 asks whether an objective and comprehensive program evaluation has
been conducted for a program. On the other hand, the information gath-
ered through SABP can be used in the selection of candidate programs for
EBP. In this sense, PMBP and SABP are complementary to each other. A
similar relationship exists between EBP and PMBP. EBP can propose new
and refined performance indicators for PMBP, as explained previously. At
the same time, EBP can utilize the performance data collected through
PMBP in conducting evaluation.

EBP has many challenges to overcome in the coming years. The ultimate
aim is to set up a standard and provide examples for program evaluation,
and to instill evaluation culture in line ministries, which, we hope, will con-
duct evaluation voluntarily on their own programs as part of their daily
business.

9.4.5 Program Budgeting

Presently, the budget is classified first by the general and special ac-
counts and funds. Then within these accounts and funds, it is further di-
vided up by five levels of classification—chapters, sections, subsections,
items, and subitems.31 MPB usually examines the budget requests by line
ministries at the level of subitems, which totaled 8,038 in fiscal year 2006.
Such a detailed control of inputs by the central budget office produced
many problems mentioned previously—weak linkages between budgeting
and policy making, tiresome budget negotiation between MPB and line
ministries, and limited accountability and autonomy of line ministries.

The present classification system has other drawbacks as well. Funding
for a program is often scattered across various accounts and funds. For ex-
ample, the development of fishing villages and ports is simultaneously
funded by the general account, three special accounts (fiscal financing,
agricultural and fisheries structural adjustment, balanced national devel-
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31. The first three of these are controlled by the parliament, while the last two by MPB. For
example, when a ministry wants to shift appropriation from a subsection to another, it needs
an approval from MPB and the parliament. But when it wants to shift appropriation from an
item to another, it needs an approval only from MPB.



opment), and one fund (fisheries development). This makes it difficult to
identify the total amount of funding provided for a program, and manage
its performance.

Inconsistency is another problem; some items or subitems cover a wide
range of activities and involve a large amount of funding, while others are
associated with very specific activities and a small amount of funding.

To remedy these problems and support other reform initiatives—medium-
term expenditure framework and performance management—MPB set
out to introduce program budgeting. In essence, four instead of five levels 
of classification are brought in, the input controls are drastically reduced,
and the classification by accounts and funds is abolished. The new classifi-
cation is shown in figure 9.24. The present 26 chapters, 79 sections, and 718
subsections are regrouped into 16 areas and 68 sectors; 718 subsections
and 2,411 items into 1,043 programs; and 8,038 subitems into 3,594 proj-
ects. The control by MPB will be exercised at the level of projects, and that
by the parliament at the level of programs. Line ministries will have full dis-
cretion on activities within each project.

9.4.6 Government Financial Statistics

The limited scope of the government financial statistics has been pointed
out as one of the major drawbacks of the Korean fiscal management sys-
tem. As explained previously, the consolidated central government covers
the general and special accounts and funds. But it excludes some impor-
tant fiscal activities of the government. For example, the National Health
Insurance is excluded from the consolidated government even though it is
a social insurance program that covers over 90 percent of the population.
Also excluded are various quasi-government organizations and research
institutions (such as KDI), which are mainly financed and whose activities
are closely supervised by the government.

Even within the central government, the revenue and expenditure statis-
tics on one hand and the government asset and liability statistics on the
other hand have different coverage. The latter excludes some funds that are
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Fig. 9.23 Intervention logic of a road-safety campaign



included in the former, with possible underreporting of the true size of gov-
ernment assets and liabilities. In addition, government assets are reported
separately for credits (e.g., government loans), properties (e.g., securities
and premises), cash holdings (e.g., deposits at the central bank), and sup-
plies, making it impossible to get the overall picture of financial and non-
financial assets.

Logical consistency is compromised also in the treatment of treasury
bonds held by the National Pension Fund and other funds. These bond
holdings are recorded simultaneously as government assets (as they are
held by funds) and liabilities (as they are issued by the government). Ide-
ally, such bond holdings should be netted out, and the asset and liability
statistics should only reflect the transactions between the government and
the private sector.

The consolidated central government also shows large discrepancies
with the National Accounts in its coverage. The latter includes the Na-
tional Health Insurance in the government sector but excludes some activ-
ities such as the credit programs of the National Housing Fund (NHF). As
a result, the amount of government liabilities differs significantly between
two statistical systems.

We have similar problems in the data for public financial and nonfinan-
cial corporations. Together with the general government (the central and
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local governments and social security funds), public corporations consti-
tute the public sector. In Korea, however, there does not exist a consistent
definition of public corporations. For example, various financial funds
such as the credit guarantee funds are not included in the public sector even
though they have every aspect of public financial corporations. The gov-
ernment does not publish a comprehensive review on the financial status of
individual public corporations, let alone consolidated financial statements.

This practice makes it difficult to assess the financial health of the public
sector in general, and the implicit fiscal burden incurred through quasi-
fiscal activities of financial funds in particular. Of particular concern are
credit guarantee funds32 that significantly expanded their activities after
the recent economic crisis. At the end of 2003, the outstanding stock of
guarantees amounted to 11 percent of GDP, far higher than in other coun-
tries where the public guarantees are usually less than 1 percent of GDP.
Yet no reports exist that explain the future risks these funds may impose on
government finance.

As a first step to address this problem, BARO is redefining the scope of
the public sector. The starting point is the revised 2001 Government Fi-
nance Statistics Manual of IMF. BARO is also searching for ways to pro-
duce comprehensive, accurate, and timely information on the government
financial position by introducing accrual accounting and building a new
IT system. The IT system is expected to centralize an array of financial in-
formation from all organizations within the government sector. When
BARO’s work is completed by 2007, big improvements will have been made
in financial reporting and government financial statistics.

9.5 Roads Ahead

The primary responsibilities of any fiscal management system lie in sup-
porting aggregate fiscal discipline, allocative efficiency, and operational
efficiency (Schiavo-Campo and Tommasi 1999). The Korean government
had maintained aggregate fiscal discipline since the 1980s in a strategic
dominance-based approach and pursued allocative and operational effi-
ciency through a detailed input control on annual budgets. However, the
changing environment after the financial crisis of 1997 necessitated a tran-
sition toward a target-based approach and a stronger emphasis on outputs
and outcomes.

In response to these challenges, the government introduced the National
Fiscal Management Plan, various performance management tools, pro-
gram budgeting, and a new statistical system. These reforms are all in line
with the global standard in fiscal management as espoused by international
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32. These are the Infrastructure Credit Guarantee Funds; the Korea Technology Credit
Guarantee Fund; the Credit Guarantee Fund for Agriculture, Forestry, and Fishery; the
Korea Credit Guarantee Fund; and the Housing Finance Credit Guarantee Fund.



organizations. It is interesting to note that, unlike other developing coun-
tries where fiscal reforms are often imposed by these organizations as a
string attached to the aids provided, the Korean government began the re-
form process on their own initiatives. Accordingly, the ownership of reform
could be secured and genuine efforts guaranteed. The reforms could also
be tailored to the specific needs of the Korean government because they
were designed by insiders who had better knowledge on the institutional
and historical context.

Even after the reform, there remain many improvements to be made in
our fiscal management system as explained in the text. Consolidating the
reforms will be the main challenge for the Korean government in coming
years.
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Comment Gilberto M. Llanto

An observer like me can only look with envy at how the Korean govern-
ment showed tight discipline in solving the persistent fiscal deficits of the
70s and 80s. Fiscal tightening in the 1980s was a delicate balancing act, but
the principle of expenditure within revenue—or the balanced budget prin-
ciple—produced wonderful results in terms of keeping the public debt at a
minimal level and taming the fiscal deficit. The notable achievement of ob-
serving a balanced budget was that it was not formalized in either law or a

regulation. It was the determined effort of the government that made the
big difference. The self-discipline paid off because the Korean government
could plan massive fiscal supports to troubled financial institutions when
the Asian financial crisis hit the economy.

The amazing phenomenon was that the Korean government was able to
reduce the ratio of government debt to GDP a few years after the financial
crisis. The total public debt burden was 30 percent of GDP around 1998 to
1999 but the budget recorded a surplus of 1.1 percent of GDP in 2000. The
surplus has remained in the following years. Strong economic growth and
rapid increases in revenues no doubt made this possible.

Mr. Young-Sun Koh was, however, quick to point out that excluding the
National Pension Fund from the consolidated balance indicates that there
were “budget deficits since 1989, except in 2002.”

Another indicator of fiscal health is the status of government liabilities.

Reforming the Fiscal Management System in Korea 335

Gilberto M. Llanto is a senior research fellow at the Philippine Institute for Development
Studies.

I would like to thank Mr. Young-Sun Koh of the Korea Development Institute for sharing
with us the very instructive experience of South Korea in addressing that country’s fiscal
problem and the future path of fiscal management from which developing countries such as
the Philippines can draw lessons.



The total public burden including direct liabilities and guarantees was
around 33 to 34 percent of GDP. On the other hand, the author notes a
worrisome feature of Korean public finance: the pension schemes have too
generous benefits in relation to contributions. A rapidly aging population
creates an imbalance between the expected benefits and the contributions
with the former outgrowing the latter. The aging population also implies an
increase in health expenditure, projected to rise to as much as 25 to 30 per-
cent in 2070. Age-related expenditures, that is, the pension and health ex-
penditures, create pressure on fiscal sustainability.

The weak side of Korean fiscal management is the budget. The complex
structure of the budget reduces allocative efficiency and transparency.
However, the government has to be lauded for serious efforts to strengthen
transparency and accountability by reviewing various funds with the ob-
jective of abolishing obsolete funds and consolidating those with similar
objectives. The problem of reducing the number of special accounts has re-
mained an outstanding issue and will certainly merit greater action by the
authorities in the near future.

An important reform is the introduction of the MTEF, which moves the
budgeting process away from microscopic control of line items to the stra-

tegic alignment of budget requests with overall policy directions. The focus
should be on outputs and outcomes rather than the traditional control of
inputs. The author has several suggestions to improve the MTEF and one
item stands out as a crucial area needing government attention: risk anal-
ysis and management, more specifically, the explicit and implicit contin-
gent liabilities of the government arising from loan guarantees, public cor-
porations, local governments, and others.

Another critical reform objective is the introduction of performance mon-
itoring and evaluation. If adopted, this will improve the transparency of the
budget process and effectiveness of various government interventions.

This interesting chapter encourages one to await the author’s next report
on the progress made by the government in pursuing the fiscal reforms
highlighted therein.

Comment Chong-Hyun Nam

This is a very interesting and highly informative chapter. It consists of,
largely, two parts. The first part presents an excellent survey on the devel-
opment of the public sector in the Korean economy, and the second part
evaluates institutional reforms that have been taking place in Korea in re-
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cent years, suggesting almost an exhaustive list of recommendations as to
how the reform can be shaped better for now and in the future.

The chapter is by and large self-explaining, and I have little in disagree-
ment with whatever Koh writes. I have only a couple of quick comments on
each part of the chapter.

First of all, I would have liked to see it more focused. The focus may be
placed on the role of public finance that has played in the process of Ko-
rea’s economic development. It is well known that a single most important
goal that the Korean government has pursued, all along over the past forty
years or so, is rapid economic growth. Almost every means that is available
for policymakers has been mobilized to achieve this goal in one way or an-
other. I believe fiscal policy has been no exception.

I think table 9.2 in the chapter provides some useful clues in that regard.
The table shows that, as of 2000/2001, the share of capital outlays in total
government’s expenditure in Korea amounts to 8.3 percent of GDP, which
is conspicuously higher than those for other countries compared in the
table. This contrasts sharply to the share of transfers, which is substantially
lower at only 3 percent of GDP in the corresponding year. Table 9.4 also
provides a good indicator on this score. The table shows that the share of
government expenditure on economic affairs has not only been large, but
has also been increasing over time. The share of spending on economic
affairs, for instance, shows a slightly declining trend over the 1970 to 1990
period to 3.6 percent from 4.6 percent of GDP, but it climbs back to an
even higher level of 6.2 percent of GDP by 2003.

What does all this mean? This may mean that Korea’s public sector has
been heavily used, or abused for that matter, as a means of domestic capi-
tal formation, possibly replacing private sectors. This kind of fiscal policy
may have continued to be in use, even long after Korea joined the OECD
in 1996. A natural question to be asked is, then, to what extent and at the
cost of what has the public sector been used as an instrument to achieve
rapid growth in Korea? The author may be interested in exploring this is-
sue further.

Another minor point that I want to mention is that nowhere in the chap-
ter has the role of local governments as a player in the public sector been
discussed. I believe local governments have also been an integral part of the
public sector in a broader sense, and may be worthy of mention.

Let me now turn to the second part of the chapter to make a couple of
comments. One is concerned with the structure of the budget, and the other
with budget process.

I think the author correctly argues that special accounts and various
funds are more prone to abuse than general accounts, since they are more
likely to suffer from lack of transparency, accountability, and efficiency.
Among special accounts and funds, the latter can be more problematic be-
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cause they tend to remain unattended by the National Assembly, and,
therefore, may fall exclusively in the hands of government’s bureaucrats,
which represents another interest group by itself.

This is not too surprising to me because funds are often managed like a
protection scheme in international trade. Though they are often being in-
troduced with very good reasons or causes, once installed, they become ex-
tremely difficult to get rid of. This is because interest groups benefiting from
the funds, and influence-seeking government’s bureaucrats, may work to-
gether to make the funds outlive their needs.

Figure 9.15 in the chapter seems interesting in this regard. The figure
shows that during the past 34 years, the share of special accounts and funds
in the consolidated budget keeps decreasing for the first half of the period,
but increasing for the second half of the period. What does it mean? It
means that government’s budget structure has been drifting toward more
inefficient structure lately. I hope it is not true, but one can hardly deny that
the Korean government has become more a populist regime in recent years
than ever before.

Considering that the share of special accounts and of funds in the total
consolidated budget has grown to as high as 16 and 29 percent, respec-
tively, as of 2004, it seems worthy to investigate further into the causes and
consequences of that.

My final comment is about the medium-term expenditure framework
(MTEF), which was introduced in 2004, as a new budget process in Korea.
I recall vividly that the issue of the MTEF was hotly discussed among the
government and academic circle as early as in the early 1980s. I wonder
why it took so long before such a useful scheme as the MTEF was intro-
duced only in 2004?
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10.1 Introduction

While the current proportion of old-age population of Korea is lower
than other OECD countries, the speed of population aging is very high.
Even though the proportion of the population aged 65 and older was 
7.2 percent as of 2000, much lower than the developed countries, the pro-
portion is projected to increase to 23.1 percent in 2030, almost the same 
as their projected average (see table 10.1). More old-age dependents rela-
tive to workers resulting from population aging suggests the likelihood of
more consumption relative to income and, therefore, less national saving.
Increase in the old-age dependency ratio substantially affects the fiscal
policies. The government expenditures such as public pension benefits and
medical insurance benefits will increase rapidly as the population is aging.
Public assistance programs for the low-income classes are also expected to
increase since the poverty rate for the old-age population is higher than
that for working age groups in Korea. On the other hand, the decrease in
working population will restrict the tax base of the future. As a result, the
population aging will increase the fiscal burden of future generations and,
therefore, decrease resources available for them, which suggests less saving
in the future.

The long-term budgetary imbalance in Korea will also contribute to the
future savings reduction through the increase in fiscal burden of future
generations. Even though the consolidated budget balance at present
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maintains surplus, the budget balance will turn deficit in the near future
and the magnitude of the deficit will rapidly rise in the future if Korean
government maintains the current fiscal policies. In particular, long-term
budgetary imbalance of public pensions due to too generous promised
level of pension benefits compared with pension contributions, and pro-
spective increase in Medical Insurance benefits, and the resistance to in-
crease in social insurance contributions, will deteriorate the long-term
budgetary imbalance. Therefore, the current fiscal stance of Korean gov-
ernment will shift the fiscal burden to the future generations, which will
lower the national savings rate in the future.

The purpose of this chapter is to evaluate the effects of population aging
and fiscal policies on national savings in the Korean situation. For the pre-
diction of the national savings rate of Korea for the next several decades,
we employ a life-cycle model, which incorporates the generational ac-
counting approach needed to assess the distribution of fiscal burden across
generations. Even though our main focus is on the effects of population
aging and fiscal stance, we also study the effects of change in asset compo-
sition, such as annuitization of asset resulting from maturing of public pen-
sions and introduction of reverse annuity mortgages through the estima-
tion of consumption functions, which enables comparison of elasticity of
consumption with respect to various kinds of wealth. We found that the
rapid population aging and long-term budgetary imbalance will substan-
tially lower the national savings rate in Korea. A sensitivity analysis based
on an alternative model, an altruistic family model, shows that the predic-
tion is robust to the specification of altruism among generations. In addi-
tion, the estimation results of consumption functions with respect to vari-
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Table 10.1 Demographic structure and dependency ratios of selected countries (%)

Total Demographic structure
dependency

2000 2030 ratio

Country 0–14 15–64 65+ 0–14 15–64 65+ 2000 2030

World 29.7 63.4 6.9 22.4 65.8 11.8 57.7 52.0
Developed countries 18.2 67.4 14.4 15.4 62.0 22.6 48.4 61.3
Developing countries 32.5 62.4 5.1 23.6 66.5 9.9 60.3 50.4
Japan 14.7 68.1 17.2 12.7 59.3 28.0 46.8 68.6
United States 21.5 66.0 12.5 17.8 61.6 20.6 51.5 62.3
Italy 14.3 67.5 18.2 11.6 59.3 29.1 48.1 68.6
France 18.7 65.4 15.9 16.9 59.9 23.2 52.9 66.9
China 24.9 68.3 6.8 17.3 67.0 15.7 46.4 49.3
India 33.3 61.7 5.0 22.3 68.0 9.7 62.1 47.1

Korea 21.1 71.7 7.2 12.4 64.6 23.1 39.5 54.9

Source: United Nations, World Population Projections, 1998.



ous kinds of wealth suggest that the annuitization of wealth due to matur-
ing of public pensions and introduction of reverse annuity mortgages is
likely to further decrease the savings rate in the future.

The remainder of this chapter is organized as follows. Section 10.2
briefly describes the demographic transition in Korea for the next several
decades, based on our population projection. Section 10.3 explains our ba-
sic framework for the prediction of savings rate of the future, a life-cycle
model in which the agents’ consumption and savings is determined by the
propensity to consume and the magnitude of resources available for the re-
maining lifetime, including human wealth, current asset holdings, and the
value of net transfer income from the government. Section 10.4 explains
the data source used to estimate the propensity to consume, which is used
in the projection of consumption and savings, the method of imputation 
of human wealth, and net transfer income from government. Section 10.5
presents our findings, and Section 10.6 summarizes and concludes the
chapter.

10.2 Demographic Transition in Korea

Figures 10.1 through 10.3 summarize the population projection based
on the 2001 population projection model of the National Statistics Office
(NSO) of Korea. The 2001 NSO projection covers the period of 2001 to
2050. We extend the population projection up to 2110 by using the NSO’s
assumptions about fertility rates,1 mortality rates,2 and international mo-
bility rates.3 Baseline calculations are conducted under the assumption
that the total fertility rate and age-sex mortality rates will remain constant
at their 2050 levels until 2110.

The figures indicate that Korea will experience drastic change in demo-
graphic structure as well as total population. The total population is pro-
jected to reach its maximum level around 2025 and decrease rapidly there-
after. The proportion of those aged 65 and older will increase from 9
percent (as of 2005) up to 38 percent and that of the economically active
population, aged 15 to 64, will decrease from 71 percent to 53 percent,
which implies that while the current proportion of old-age population is
smaller than other OECD countries (see table 10.2), the speed of popula-
tion aging is very high, because of a low fertility rate and prolonged life ex-
pectancy. In particular, the fertility rate of Korea is much lower than many
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1. We made three alternative fertility rate assumptions: high, medium, and low fertility rate
assumption. Our base case result is based on the medium fertility assumption (see table 10.3).

2. The average life expectancy is projected to rise from 76 years currently to 83 years in
2050.

3. International movement of population is limited in Korea. For example, net immigration
in 2000 was 11,000 (emigration 43,000 immigration 54,000). We assume that the international
movement rates remain constant at their 2050 levels until 2110.



other OECD countries.4 Moreover, the NSO projects that the total fertility
rate will decrease from 1.47 in 2000 to 1.40 in 2040, which will accelerate
the process of population aging (see table 10.3).5
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Fig. 10.1 Total population (1 million persons)

Fig. 10.2 Proportion by age group (base case)

4. The fertility rate of Korea as of 2000 was 1.47. The rates for other OECD countries are
1.36 (Germany), 1.88 (France), 1.41 (Japan), 2.06 (United States), 1.64 (United Kingdom).

5. The fertility rate has fallen up to 1.13 (as of 2003), lower than its assumed level in 2030
under the base case assumption. However, we do not reflect this drastic change in fertility of
recent years in the fertility assumption, since the change might be a temporary one resulting
from economic crisis since 1997 triggered by foreign currency deficiency, which is followed by
economic recession.



Fig. 10.3 Proportion of the aged 65 and older under alternative fertility 
rate assumptions

Table 10.2 Speed of population aging of selected countries

Number of years
Year attained required for transition

Proportion of old-age
population (%)a 7 14 20 7→14 14→20

Japan 1970 1994 2006 24 12
France 1864 1979 2020 115 41
Germany 1932 1972 2012 40 40
United Kingdom 1929 1976 2021 47 45
Italy 1927 1988 2007 61 19
United States 1942 2013 2028 71 15
Korea 2000 2019 2026 19 7

Source: United Nations, The Sex and Age distribution of World Population, each year.
aProportion of the population aged 65 and older.

Table 10.3 Fertility assumptions (total fertility rate)

Medium fertility
Year Low fertility (base case) High fertility

2000 1.47 1.47 1.47
2005 1.35 1.38 1.43
2010 1.32 1.37 1.45
2015 1.31 1.37 1.50
2020 1.27 1.37 1.54
2025 1.21 1.38 1.61
2030 1.15 1.39 1.69
2040 1.10 1.40 1.80



A United Nations (1998) projection also shows that the proportion of the
population aged 65 and older will increase from 7.2 percent (as of 2000),
much lower than the average of developed countries (14.4 percent), to 23.1
percent (2030), almost the same as their projected average (22.6 percent).
The time required for the old-age population proportion to increase from 7
percent (14 percent) to 14 percent (20 percent) is 19 years (7 years), which
is much shorter than in other developed countries: France (115 years 
[41 years]), United States (71 years [15 years]), and Japan (24 years [12
years]). Thus, Korea will age much faster than any other OECD countries.

10.3 Basic Framework

We adopt a life-cycle framework for the prediction of savings rates of the
next several decades. The economy is populated with a large number of in-
dividuals who belong to different cohorts indexed by the year of their birth.
The individuals do not face mortality risks and live for D years. We assume
that each agent in the economy makes decisions on consumption flow and
the magnitude of bequest to maximize the lifetime expected utility. The ob-
jective function and the budget constraint of the agent aged a at year t are
as follows:

(1) Ua,t � ∑
D

i�a

�i�au(Ci,t�i�a, i) � �D�1�av(bD�1,t�D�1�a)

(2) ∑
D

i�a
� �

t�i�a

s�t
�Ci,t�i�a � � �

t�D�1�a

s�t
�bD�1,t�D�1�a

� Aa,t � ∑
D

i�a
� �

t�i�a

s�t
� (Wa,t�i�a � Ba,t�i�a � Ta,t�i�a) 

� Aa,t � ∑
D

i�a
� �

t�i�a

s�t
�Wi,t�i�a � ∑

D

i�a
� �

t�i�a

s�t
�(Ba,t�i�a � Ta,t�i�a) 

� Aa,t � HWa,t � NBa,t

where C, b, u(�), v(�) represent consumption and magnitude of bequest, di-
fferentiable strictly concave utility functions of consumption6 and bequest,
respectively. And, �, A, W, B, and T are discount rate, current asset hold-
ings, noncapital income, transfer payment from the government, and tax
payment to the government.

The lifetime budget constraint implies that the present value of con-

1
�
1 � rs

1
�
1 � rs

1
�
1 � rs

1
�
1 � rs

1
�
1 � rs
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6. We define the utility as function of age as well as consumption amount to reflect the
difference in preference across ages.



sumption and bequest is not more than the total wealth available for the
remaining lifetime, which is composed of asset holdings at present (Aa,t );
human wealth (HWa,t ), which is the present value of noncapital income
earned for the remaining lifetime; and the net government transfer wealth
(NBa,t ), which is defined as the present value of transfer income from the
government minus tax payment.

The optimization of the agent aged a at period t yields the following path
of consumption and bequest.

(3) � f�1[�(1 � rt�i�1�a); i ] � 	i,t�i�a,

f � ; i� � , i � a, . . . , D � 1.

(4) � g�1[�(1 � rt�D�1�a); D] � 	D,t�D�a, g� ; D��

where f and g are the marginal rate of substitution functions for the homo-
thetic utility.

Using equations (3) and (4) together with the lifetime budget constraint,
we solve for the consumption of the aged a.

(5) Ca,t � �∑
D�1

i�a
��

i

s�a

	i,t�i�a���1(Aa,t � HWa,t � NBa,t ) 

� PCa,t(Aa,t � HWa,t � NBa,t )

Equation (5) shows that an individual’s consumption at the age of a is the
product of total assets available for the remaining lifetime and this age’s av-
erage propensity to consumption out of the total asset (PCa,t ). Equation (5)
is our basic framework to project the consumption rate for the next several
decades.

We follow several steps for the projection. We first estimate the average
propensity to consume, by age and sex, out of total assets using a micro-
data set. Then, we project the magnitude of total assets by age and sex, in-
cluding current asset holdings, human wealth, and the net government
transfer wealth, for the next several decades. Finally, we compute the con-
sumption amount by age and sex for each year and savings rate.

The national savings are composed of the private savings and the gov-
ernment savings. The private savings are the difference of the total income,
the sum of wage income, capital income and net transfer from government,
and consumption (see equation [6]). The current asset holdings evolve fol-
lowing equation (7).

v
(b)
�
uc(c, D)

b
�
c

bD�1,t�D�1�a
��

CD,t�D�a

uc
 (c
, i � 1)
��

uc(c, i )

c

�
c

Ci�1,t�i�1�a
��

Ci,t�i�a
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(6) Sa,t � Wa,t � rtAa,t � Ba,t � Ta,t � Ca,t

(7) Aa�1,t�1 � Aa,t � Sa,t

The government saving is defined as the (primary) budget surplus of the
government: in other words, tax revenue – transfer payment – government
consumption (GCt ; see equation [8]), and the national income (Yt ) is the
sum of labor income and capital income (see equation [9]).

(8) GSt � ∑
D

a�0

(Ta,t � Ba,t )�a,t � GCt

(9) Yt � ∑
D

a�0

(Wa,t � rtAa,t )�a,t

where �a,t is the population of the aged a at period t.

10.4 Data and Imputations

To predict future savings rates, we need to estimate the average propen-
sity to consume, and predict the magnitude of human wealth, and the net
government transfer wealth by age for the future, in addition to each year’s
Gross National Product (GNP) and government consumption, which we
discuss in section 10.3. In this section we discuss the procedures of esti-
mating the average propensity to consume, and projection of the magni-
tude of human wealth, and the net government transfer wealth for the fu-
ture period.

10.4.1 Estimating the Average Propensity to Consume

We use the Korea Labor and Income Panel Study (KLIPS)7 to estimate
the average propensity to consume. KLIPS consists of a household survey
and an individual survey. The household survey contains information
about the income, consumption, and asset holdings, including real estate
and financial assets, of households. The individual survey contains infor-
mation about the current employment status, current level of wage and in-
come of the self-employed, job experience of the past, public pension par-
ticipation status, and current pension benefits amount (see table 10.4).

As mentioned in section 10.3, total asset consists of current asset hold-
ings, human wealth, and net government transfer wealth. We assume that
total asset holdings of each household are equally distributed between the
household head and his/her spouse.

We compute individuals’ human wealth, the present value of noncapital
income for the remaining lifetime, ΣD

i�a{Πs�t
t�i–a [1/(1 � rs )]}Wi,t�i–a , using the
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7. The KLIPS started to survey from 1998 and its most recent survey is 2004. We use the
1999 to 2002 surveys for the estimation of the average propensity to consume.



age-sex profile of average income and employment rate.8 We assume that
the average wage growth rate and the discount rate are 1.5 percent and 3.5
percent9 per annum in real term.

To compute the government transfer wealth, we first compute the net
public pension wealth from the KLIPS sample. For the retired people, we
use the reported public pension benefit amount. For the people currently
working, we use the pension benefit formula and contribution rules of
public pensions. In that process, we explicitly take into account the value
of each individual’s already acquired pension benefit wealth, which is re-
flected in his or her job experience of the past, as well as the expected value
of net pension wealth, which will be acquired by the contributions in the
future. The value of the latter is dependent upon the expectations about the
future employment status and government policy change. We assume that
each individual’s employment status of the future follows the same path of
the employment rate by age and sex. We assume that the individuals in the
sample maintain myopic expectations about the future government fiscal
policies, since we do not have any consensus about the public pension re-
form. As for the other components of the government transfer wealth, re-
lated with social insurance, means-test public aid programs, and taxes, the
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Table 10.4 Characteristics of KLIPS sample (2002 KLIPS sample)

Population Average annual income
distribution Employment rate (1,000 won)

Age Male Female Male Female Male Female

15–19 380 358 0.047 0.078 6,687 7,423
20–24 293 415 0.314 0.482 10,143 12,076
25–29 418 403 0.687 0.526 15,963 13,536
30–34 454 376 0.874 0.436 20,942 14,737
35–39 419 379 0.902 0.475 24,807 13,075
40–44 445 381 0.892 0.528 24,491 13,876
45–49 374 332 0.874 0.482 25,756 11,843
50–54 299 266 0.866 0.474 26,436 11,927
55–59 219 208 0.772 0.288 19,336 8,354
60–64 142 227 0.754 0.233 13,203 7,617
65–69 100 178 0.640 0.135 13,013 6,940
70–74 53 130 0.472 0.100 8,981 2,714
75–79 24 105 0.250 0.019 4,260 4,800
80–84 12 50 0.333 0.200 12,060 2,400
85–90 5 26 0.000 0.000 0 0
90+ 0 8 0.000 0.000 0 0

8. Table 10.4 shows the population distribution, employment rate, and the average income
by age and sex in fifth year (2002) sample of KLIPS as an example.

9. This value is based on the real interest rate of government bonds in recent years.



KLIPS does not contain enough information to impute their value. There-
fore, we take an alternative approach, which uses the generational accounts
(GA) separated across the components of fiscal policies. We compute the
ratio of the negative value of the whole generational accounts (i.e., the
value of the net government transfer wealth10) to that of public pensions,
reported in table 10.10, and multiply this ratio with net public pension
wealth computed using the KLIPS sample to get the value of the net gov-
ernment transfer wealth. Table 10.5 reports the value of net public pension
wealth and the net government transfer wealth by age and sex. The value
of the net public pension wealth shows an irregular age profile, since Ko-
rean public pension consists of two different plans: occupational pensions
(OCP), which covers government employees, private school employees,
and military personnel; and national pension (NPS), which covers the rest
of Korean residents. Since the NPS, which covers most of Korean resi-
dents, was introduced in 1998, most of NPS participants have not acquired
entitlement of pension benefits. The OCP was first introduced in 1960 to
cover the government employees and military personnel, and expanded the
coverage to private school employees in 1975. Since the OCPs are relatively
mature plans, they have produced many pension benefit recipients. How-
ever, the net pension wealth reported in table 10.5 shows that pension
wealth of the aged 75 and older is 0, since the KLIPS sample does not cover
many occupational pension recipients. The imputed value of the net gov-
ernment transfer wealth shows negative for most of the cohorts, because
the value does not reflect the value of government consumption. It is also
because the transfer payment from government is not large at present due
to immature public pension systems and small magnitude of expenditure
of public aid programs.11

To impute the individual’s consumption, we need assumption on the dis-
tribution of consumption within family. We use Besanger, Guest, and Mc-
Donald’s (2000) estimate of age-profile of consumption within families in
Australia.12 The average propensity to consumption is defined as ratio of
consumption level to total wealth (for the composition of wealth in the
sample, see table 10.7). We compute the average propensity to consume,
using 1999 to 2002 KLIPS samples, and use the average level for the period
in the projection of the savings rate for the several decades (see tables 10.8
and 10.9).
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10. Section 10.4.3 explains the procedure of GA calculations and the GA values for the
components of fiscal policies. The GA is defined as the present value of the net tax payment
to government (taxes minus transfer income), of the representative agent of each generation
for the remaining lifetime. Therefore, the net government transfer wealth defined in section
10.3 is equivalent to the negative value of the GA.

11. Table 10.10 shows that the generational accounts for most of the cohorts are positive,
which implies that most taxpayers pay more taxes than they receive from the government.

12. Besanger, Guest, and McDonald (2000) also estimated the distribution of consumption
among family members for the case of the United States.



Table 10.5 Net government transfer wealth

Ratio of net
Net public pension government transfer Net government transfer
wealth (1,000 won) to net pension wealth wealth (1,000 won)

Age Male Female Male Female Male Female

15–19 12,278 8,903 –5.90 –4.80 –72,443 –42,736
20–24 13,594 10,249 –6.18 –4.08 –84,009 –41,816
25–29 18,699 12,639 –5.49 –3.02 –102,658 –38,169
30–34 27,886 15,228 –2.77 –1.89 –77,243 –28,781
35–39 38,279 19,555 –1.32 –1.17 –50,528 –22,880
40–44 44,533 20,217 –1.32 –1.25 –58,783 –25,271
45–49 49,602 17,115 –1.28 –1.03 –63,491 –17,629
50–54 53,641 13,360 –0.81 –0.29 –43,449 –3,874
55–59 28,077 3,752 –0.37 –0.19 –10,388 –713
60–64 6,514 2,262 –1.15 –1.49 –7,491 –3,370
65–69 10,088 1,671 –1.37 –2.17 –13,820 –3,626
70–74 2,090 934 –2.47 –5.89 –5,161 –5,499
75–79 0 348 –2.70 –6.90 0 –2,403
80–84 0 0 –1.39 –4.18 0 0
85–89 0 0 0.46 1.19 0 0
90–94 0 0 2.80 13.94 0 0
95+ 0 0 5.80 27.18 0 0

Table 10.6 Composition of wealth: 2002 KLIPS sample (1,000 won)

Net government
Current asset holdings Human wealth transfer wealth

Age Male Female Male Female Male Female

15–19 101 149 464,594 167,397 –72,443 –42,736
20–24 7,621 2,889 527,751 177,062 –84,009 –41,816
25–29 13,694 22,580 557,049 162,465 –102,658 –38,169
30–34 30,600 32,602 547,875 142,664 –77,243 –28,781
35–39 50,813 57,365 493,474 116,059 –50,528 –22,880
40–44 54,826 57,409 409,820 97,866 –58,873 –25,271
45–49 62,701 69,142 339,778 67,157 –63,491 –17,629
50–54 77,351 62,850 255,087 45,279 –43,449 –3,874
55–59 80,646 70,791 148,242 21,792 –10,388 –713
60–64 75,828 66,876 92,097 12,672 –7,491 –3,370
65–69 78,817 61,860 62,572 5,887 –13,820 –3,626
70–74 92,685 49,102 21,315 1,415 –5,161 –5,499
75–79 47,469 26,347 4,208 278 0 –2,403
80–84 42,306 29,215 1,515 0 0 0
85–89 62,100 18,300 0 0 0 0
90–94 0 7,500 0 0 0 0
95+ 0 0 0 0 0 0



10.4.2 Projecting Human Wealth and Current Asset Holdings

The magnitude of human wealth and current asset holdings of the future
are computed based on the assumption that the productivity growth rate
and interest rate remain constant (i.e., we adopt a partial equilibrium ap-
proach). The productivity growth rate and interest rate are assumed 1.5 per-
cent and 3.5 percent per annum in real term. The projection begins with
imputation of aggregate value of asset and human capital stock at the bench-
mark year. The aggregate labor income is assumed 60 percent of GDP
based on the record of labor income share for the period 1990 to 2003. We
compute the distribution of wage income by age and sex, by allocating the
aggregate value based on the age-sex profile of wage income estimated by
the Ministry of Labor (2001). Then we use the definition of human capital
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Table 10.7 Age profile of consumption within family

0–15 16–24 25–39 40–49 50–59 60–64 65–69 70–74 75+

Australia 0.68 0.89 1.00 0.98 1.00 1.05 0.87 0.95 1.19
United States 0.72 0.72 1.00 1.00 1.00 1.00 1.27 1.27 1.27

Source: Besanger, Guest, and McDonald (2000).

Table 10.8 Average propensity to consume (2002 KLIPS sample)

Average Average propensity
Average wealth (A) consumption (B) to consume (A/B)

Age Male Female Male Female Male Female

15–19 392,253 124,810 4,915 4,956 0.013 0.040
20–24 451,363 138,135 4,578 4,937 0.010 0.036
25–29 468,085 146,876 6,101 5,715 0.013 0.039
30–34 501,231 146,486 8,779 7,104 0.018 0.048
35–39 493,759 150,544 10,769 7,245 0.022 0.048
40–44 405,863 130,004 10,628 6,908 0.026 0.053
45–49 338,989 118,670 9,379 6,061 0.028 0.051
50–54 288,988 104,255 9,031 5,699 0.031 0.055
55–59 218,500 91,870 7,960 5,329 0.036 0.058
60–64 160,435 76,178 6,737 6,073 0.042 0.080
65–69 127,569 64,121 6,139 4,912 0.048 0.077
70–74 108,839 45,017 5,062 4,774 0.047 0.106
75–79 51,677 24,222 3,897 4,879 0.076a 0.214a

80–84 43,821 29,215 3,480 5,331 0.076a 0.214a

85–89 62,100 18,300 4,354 6,076 0.076a 0.214a

90–94 0 7,500 0 4,294 0.076a 0.214a

95+ 0 0 0 4,460 0.076a 0.214a

aWe assume that the average propensity to consume is same for the cohorts aged 75 and older.



(see equation [2]), to compute the stock value of human capital for the next
several decades.

The aggregate value of asset holdings is assumed to be aggregate capital
income, 40 percent of GDP, divided by the interest rate. We impute the age-
sex distribution of asset holdings in the benchmark year using the asset-
holding profile by age and sex using the 1999 to 2002 KLIPS survey. The
distribution following the benchmark year is computed using equations (6)
and (7).

10.4.3 Projecting Net Government Transfer Wealth

The net government transfer wealth is the present value of the transfer
income from the government minus tax payment to the government for the
remaining lifetime, which is the negative value of generational accounts.

Computing generational accounts is based on the government’s inter-
temporal budget constraint. This constraint, written as equation (10), re-
quires that the future net tax payments of current and future generations
be sufficient, in present value, to cover the present value of future govern-
ment consumption as well as service the government’s initial net debt.

(10) ∑
D

s�0

Nt,t�s � ∑
�

s�t

Nt,t�s � ∑
�

s�t

Gs(1 � r)�(s�t) � Wt
g

The first summation on the left-hand side of equation (10) adds together
the generational accounts of existing generations. The term Nt,t–s stands for
the account of the generation born in year t – s. The index s in this sum-
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Table 10.9 Average propensity to consume (1999–2002 KLIPS sample)

Average 
1999 2000 2001 2002 (1999–2002)

Age Male Female Male Female Male Female Male Female Male Female

15–19 0.013 0.044 0.012 0.042 0.012 0.041 0.013 0.040 0.012 0.042
20–24 0.011 0.039 0.010 0.040 0.010 0.036 0.010 0.036 0.010 0.038
25–29 0.014 0.041 0.013 0.046 0.013 0.043 0.013 0.039 0.013 0.042
30–34 0.018 0.049 0.018 0.050 0.016 0.045 0.018 0.048 0.017 0.048
35–39 0.024 0.054 0.024 0.057 0.021 0.049 0.022 0.048 0.023 0.052
40–44 0.028 0.048 0.028 0.052 0.027 0.046 0.026 0.053 0.027 0.050
45–49 0.029 0.041 0.030 0.048 0.025 0.045 0.028 0.051 0.028 0.046
50–54 0.032 0.042 0.033 0.047 0.030 0.045 0.031 0.055 0.031 0.047
55–59 0.036 0.056 0.037 0.058 0.030 0.050 0.036 0.058 0.035 0.056
60–64 0.041 0.060 0.043 0.061 0.040 0.058 0.042 0.080 0.041 0.065
65–69 0.048 0.072 0.053 0.074 0.039 0.084 0.048 0.077 0.047 0.077
70–74 0.057 0.088 0.046 0.085 0.033 0.083 0.047 0.106 0.046 0.091
75+ 0.092 0.235 0.137 0.242 0.093 0.207 0.076 0.214 0.099 0.225

(0.05)a (0.123)a

aAdjusted value used in predictions of savings rate.



mation runs from age 0 to age D, the maximum length of life. The second
summation on the left-hand side of equation (10) adds together the present
value of remaining net payments of future generations, with s representing
the number of years after year t that each future generation is born. The
first term on the right-hand side of equation (10) is the present value of
government consumption. In this summation the values of government
consumption, Gs in year s, are discounted by the pretax real interest rate, r.
The remaining term on the right-hand side, Wt

g, denotes the government’s
net wealth in year t—its assets minus its explicit debt.

Equation (10) indicates the zero sum nature of intergenerational fiscal
policy. Holding the present value of government consumption fixed, a re-
duction in the present value of net taxes extracted from current generations
(a decline in the first summation on the left size of equation [10]) necessi-
tates an increase in the present value of net tax payment of future genera-
tions.

The term Nt,t in equation (10) is defined by:

(11) Nt,k � ∑
k�D

s�max(t,k)

Ts,kPs,k(1 � r)�(s�t)

In expression (11), Ts,k stands for the projected average net tax payments to
the government made in year s by the generation born in year k. The term
Ps,k stands for the number of surviving members of the cohort in year s who
were born in year k. For the generations who are born in year k, where k 
t, the summation begins in year k. Regardless of the generation’s year of
birth, the discounting is always back to year t. A set of generational ac-
counts is simply a set of values of Nt,k, one for each existing and future gen-
eration, with the property that the combined present value adds up to the
right-hand side of equation (10).

The traditional Generational Accounts are calculated in two steps. The
first step involves calculation of the net tax payments of current genera-
tions (the first term on the left-hand side of equation [10]). This is done on
the basis of current fiscal rules without being constrained by the intertem-
poral budget constraint of the government. In the second step, given on the
right-hand side of equation (10) and the first term on the left-hand side of
equation (10), we determine, as a residual, the value of the second term on
the left-hand side of equation (10), which is the collective payment, mea-
sured as a time-t present value, required of future generations. Accord-
ingly, whereas the fiscal burdens for current generations are based entirely
on current fiscal rules, the government budget constraint fully determines
the fiscal burdens for future generations.

Based on the collective amount required of future generations, we de-
termine the average present value of lifetime net tax payments for each
member of each future generation under the assumption that the average
lifetime tax payments of successive generations rise at the economy’s rate
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of productivity growth. Leaving out this growth adjustment, the lifetime
net tax payments of future generations are directly comparable with those
of current newborns, since the generational accounts of both newborns
and future generations take into account net tax payments over these gen-
erations’ entire lifetimes. Measuring the generational imbalance as the
difference between two lifetime tax burdens provides a measure for the sus-
tainability of the public finances. If future generations bear a heavier tax
burden than the newly born do, current fiscal rules will have to be adjusted
in the future to meet the budget constraint.

We modify the presentation of generational accounts to make the gen-
erational accounts appropriate for calculation of consumption level of gen-
erations who will survive for the next several decades. We compute the 
generational accounts by age and sex at every year for the next several
decades, because the consumption by age and sex at each year is depend-
ent upon the net government transfer wealth, the negative value of gener-
ational accounts, at the year. The standard approach estimates the fiscal
gap between current and future generations, assuming existing policy for
current generations. It is also customary to express this fiscal gap using
other measures, such as the required changes in taxes and/or transfer pay-
ments for current and future generations together. Because it is likely that
some of the burden will be placed on current generations and there are di-
ffering effects of required changes in taxes and transfer payments across fu-
ture generations, we take this latter approach one step further and actually
present alternative estimates of the accounts for current generations and
future generations, taking such projected increases in their fiscal burden
into account, in addition we also renew the generational accounts for
nonzero age groups. For example, we renew the accounts of the cohort
aged a every year, who were a – 1 years old in the previous year, and this
process continues until this cohort reaches the age D, the maximum length
of life. The renewal of the accounts is necessary, because the consumption
of the aged a is dependent upon the renewed accounts. We denote as GA1
the accounts as conventionally presented, and refer to the modified ac-
counts incorporating the adjustment to restore fiscal balance as GA2.13

Table 10.10 reports standard generational accounts (GA1) for Korea,14

under the base case assumptions for the productivity growth rate (1.5 per-
cent) and the real discount rate (3.5 percent).15 The table shows positive
values of net payments for most cohorts alive in our benchmark year 2000
for GA calculation, except for cohorts aged 90 or older, indicating that
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13. A similar presentation method to this one has been used by others in the past, includ-
ing Auerbach and Oreopoulos (2000) and Bovenberg and ter Rele (2000).

14. The data source and calculation procedure is explained in detail in Auerbach and Chun
(2006) and Auerbach, Chun, and Yoo (2005).

15. The accounts are expressed in thousands of won, the domestic currency of Korea. As
of July 2005, 1,025 won were worth about U.S.$1.



Table 10.10 Generational accounts (GA1; 1,000 won)

Net Public Medical Employment
Age payment pensions insurance insurance IACI MLSS OSTP

0 56,025 –9,349 –5,100 –684 186 –2,544 –3,344
5 62,689 –8,914 –4,164 –765 220 –2,501 –3,349
10 67,649 –9,174 –3,793 –844 244 –2,431 –3,231
15 67,707 –14,596 –3,687 –933 260 –2,364 –3,162
20 77,218 –11,430 –3,746 –958 261 –2,281 –3,136
25 73,675 –15,271 –4,433 –819 238 –2,183 –3,106
30 64,700 –18,117 –5,248 –706 166 –2,145 –3,056
35 39,226 –35,332 –5,936 –625 143 –2,104 –2,927
40 36,720 –27,882 –6,834 –590 15 –2,098 –2,832
45 32,425 –23,520 –7,514 –512 –9 –2,076 –2,716
50 22,226 –22,910 –8,034 –450 –16 –1,995 –2,593
55 12,788 –21,396 –8,219 –411 95 –1,958 –2,475
60 14,370 –8,371 –7,764 –324 17 –1,894 –2,381
65 8,448 –6,317 –6,864 –245 19 –1,742 –2,287
70 6,407 –3,756 –5,476 –233 –54 –1,468 –1,889
75 5,837 –1,366 –4,185 –181 –43 –979 –1,491
80 2,818 –990 –3,243 –136 –33 –665 –1,144
85 541 –626 –2,376 –98 –25 –340 –864
90 –2,543 –324 –1,635 –67 –18 –260 –612
95 –1,508 –223 –1,022 –42 –11 0 –392
99 –485 –10 –384 –16 –4 0 –149

Future 
generations 122,341 41,676 14,316 1,478 –487

Labor Capital Tax on Asset
income income Consumption asset transactions Other

tax tax tax holding tax taxes Seigniorage

0 7,265 12,769 37,745 3,935 8,745 6,227 172
5 8,174 14,788 38,513 4,404 9,540 6,549 194
10 8,982 16,849 38,963 4,856 10,199 6,813 217
15 9,815 19,160 39,601 5,368 10,889 7,113 244
20 10,624 22,412 40,150 5,952 11,680 7,417 275
25 10,788 23,492 39,102 6,207 11,901 7,495 264
30 9,951 23,057 36,440 6,186 10,837 7,077 258
35 9,535 21,978 33,071 5,939 8,902 6,344 239
40 7,761 20,860 29,603 5,569 7,275 5,638 236
45 6,169 20,016 26,144 5,318 5,925 4,989 211
50 4,033 17,238 22,862 4,689 4,895 4,299 198
55 1,985 15,181 19,278 3,830 3,243 3,459 175
60 588 11,291 15,834 2,957 1,601 2,655 163

65 54 8,582 12,681 2,082 393 1,963 130
70 0 6,323 9,893 1,517 38 1,404 108
75 0 4,101 7,975 908 0 1,023 74
80 0 2,239 5,453 566 0 708 63
85 0 974 3,198 233 0 422 42
90 0 131 52 31 0 125 33
95 0 49 33 3 0 76 19
99 0 28 13 1 0 29 6

Notes: LACI represents Labor’s Accident Compensation Insurance, which is the Korean version of
Worker’s Compensation. MLSS represents Minimum Living Standards Security System, which is a
public aid program to low income classes. OSTP represents the other social transfer programs.



most generations will, on balance, pay more in present value than they re-
ceive. One reason for positive burdens even among the elderly is the high
taxes on consumption, capital income, and assets, relative to taxes on la-
bor income.16 The age profile of the average tax burden on capital is more
skewed to older age groups than that of labor income taxes, and the con-
sumption tax burden for older age groups is quite high.

The more important reason that even older generations have positive 
net payments is that social welfare benefits such as public pension bene-
fits, medical insurance (MI) benefits, minimum living standards security
(MLSS) benefits, and other social welfare services (OSTP) were quite small
in the aggregate as of 2000. Aggregate public pension and MI benefits were
1.1 percent and 1.7 percent of GDP respectively as of 2000, and those for
the MLSS and the OSTP were 0.5 percent and 0.6 percent of GDP, re-
spectively. However, maturation of the public pension system and the pro-
jected increase in social welfare expenditures will increase transfer pay-
ments to old-age groups. This maturation is shown in figure 10.4, which
displays the relative (to age-40 males) benefit profile in 2000 along with the
corresponding profiles projected at other dates through 2080. As a result,
the accounts for a wider range of old-age groups will turn negative in the
future, given current policy.

The row labeled “Future Generation” in table 10.10 indicates the pres-
ent value of amounts that those born in 2001 will, on average, pay, assum-
ing that subsequent generations pay this same amount except for the ad-
justment for growth. The account for future generations is about 118
percent larger than those for those aged 0, which implies that the current
fiscal policies are not sustainable and that a substantial fiscal burden is
shifted to future generations.

Table 10.10 also reports the present value, rest-of-life transfer benefits
and tax burdens by category. The substantial negative entries for public
pensions and medical insurance play a key role in the large overall genera-
tional imbalance. On the tax side, three important characteristics of the
Korean tax system are: (a) the large share of consumption taxes; (b) the rel-
ative unimportance of labor income taxes; and (c) the large proportion ac-
counted for by taxes on asset transactions. The largest present value (for
ages 0 and age 30) is the consumption tax, followed by the capital income
tax, the tax on asset transactions, labor income tax, other taxes, and taxes
on asset holdings. The present value of the tax burden on older age groups,
relative to that on younger age groups, is heaviest for consumption taxes,
followed by capital income taxes, taxes on asset holdings, taxes on asset
transactions, and labor income taxes.

Population Aging, Fiscal Policies, and National Saving 355

16. Revenues from consumption tax, capital income tax, taxes on asset holding, and labor
income tax in South Korea as of 2000 were 9.1 percent, 5.1 percent, 1.3 percent, and 2.2 per-
cent of GDP, respectively.



Figure 10.5 reports the GA2,17 omitting the accounts for the nonzero
aged in the future, under alternative scenarios to attainment long-term fis-
cal balance of government budget: (a) no change in fiscal policies; (b) in-
creasing tax burden of the cohorts alive in 2010 and thereafter by 23.1 per-
cent of tax burden under current policies; and (c) maintaining budget
balance every year (pay-as-you-go scheme). The case (a) is a hypothetical
situation in which the government does not intend to attain long-term bud-
getary balance, thus, this should be treated as a benchmark case to evalu-
ate the effects of policy changes to attain long-term budgetary balance. The
case (b) is a scheme of prefunding, since under this scheme the government
(primary) budget balance maintains surplus until around 2025 and there-
after the budget turns deficit. Comparison of case (a) with case (b) or case
(c) shows that the current fiscal policies are not sustainable and to main-
tain the current policies related with government consumption and trans-
fer payments the net tax burden for future generations as well as current
generations should be substantially raised. The profile of fiscal burden
across generations is crucially dependent upon the method to attain the
long-term budgetary balance. The pay-as-you-go scheme (case [c]) further
shifts the fiscal burden to the future generations than the prefunding
scheme (case [b]).

356 Young Jun Chun

Fig. 10.4 Public pension benefit profile

17. The index for the generations specified in the x-axis is according to the year of birth of
each cohort, with the 2000 newborns being generation 0. The generations indexed below zero
are current generations and those indexed higher than 0 are future generations. The accounts
for the future generations are evaluated at the productivity value as of 2000 to make the ac-
counts for future generations comparable with those of current generations.



10.5 Findings

10.5.1 Projected Savings Rates, 2002–2090

We predict the savings rates for the period 2002 to 2090, based on the
life-cycle framework described in section 10.3, and using the imputed value
of current asset holdings, the projected value of human wealth, net gov-
ernment transfer wealth explained in section 10.4. Before our prediction,
we adjust the average propensity to consume to reproduce the level of ag-
gregate consumption in our benchmark year 2002. We adjust the average
propensity in two steps. First, we reduce the propensity to consume for the
aged 75 and older by 50 percent, since their estimated value is extremely
high, more than 200 percent of the value for the aged 70 to 74. It is also due
to the fact that the number of observations of the aged 75 and older is very
small, thus, the estimated value of the average propensity to consume is not
reliable. The predicted value of aggregate consumption in our benchmark
year, using the adjusted propensity to consume, is 413 trillion won, 6.2 per-
cent higher than its actual value. Therefore, we reduce the overall level of
the average propensity to consume by 6.2 percent, maintaining its profile
by age and sex.

Tables 10.11 to 10.14 summarize the prediction results. Table 10.11
shows the predicted value, evaluated at the fixed price as of 2002, of the
wealth and annual values related with the wealth and government budget
balance. The noncapital income grows faster than the productivity growth
rate (1.5 percent per annum) until the late 2010s despite the population ag-
ing, since the total population will increase until it reaches a peak around
2025. The growth rate of noncapital income falls rapidly, which induces the
decrease in growth rate of human wealth, which is defined as the present
value of noncapital income earned for the remaining lifetime. The growth
rate of the human wealth is lower than that of noncapital income, because
the former reflects the decrease in the growth rate of the latter in the future.
The human wealth has the largest proportion of total wealth.

The transfer wealth, which is defined as the present value of the net
transfer income from the government for the remaining lifetime, is negative
for the next several decades under the current policies. However, its value
becomes positive around 2055, which reflects the fact that the government
transfer payments will increase much faster than the tax revenue due to the
population aging, maturing of public pensions, and increasing demand for
social welfare expenditure. Table 10.10, which summarizes generational
accounts for Korea (GA1), shows that the accounts for most of the current
generations are positive, reflecting the fact that the current level of govern-
ment transfer payment is low due to the short history of public pensions
and low level of social welfare expenditure at present. Despite the positive
accounts for most of the current generations, the generational imbalance
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of the net payment is very high (118 percent), since the forward-looking
property of the generational accounting reflects the rapid increase in gov-
ernment transfer payments in the future due to maturing of public pen-
sions, and prospective increase in social welfare expenditure resulting from
population aging and increasing demand for social welfare expenditure.18

The negative accounts of public pensions and medical insurance and social
welfare expenditure (MLSS, OSTP) explains a substantial part of the gen-
erational imbalance. While the growth rate of tax revenue is lower than that
of government transfer payment because of the reduction in the economi-
cally active population due to population aging, the government consump-
tion grows faster than tax revenues, which further deteriorates the govern-
ment budget balance.

The growth rate of aggregate consumption is higher than the GDP
growth rate, due to the population aging and increasing age profile of the
average propensity to consume, which raises the ratio of private consump-
tion to GDP.19 The increasing ratio of consumption to GDP results in de-
crease in the value of asset holdings. The absolute level of the asset hold-
ings falls after the early 2010s, which decreases capital income and the
GDP growth rate.20

Tables 10.13 and 10.14 show the predicted savings rates under the alter-
native assumptions about the fiscal policies and fertility rates. We simulate
3 cases: (a) a hypothetical situation in which current fiscal policies are
maintains disregarding the long-term budget imbalance; (b) an economy
in which the government proportionally adjusts the tax burden of cohorts
alive in 2010 and thereafter to match the present value of tax revenue of 
the present and the future to that of government transfer payment and gov-
ernment consumption (prefunding); and (c) an economy in which the gov-
ernment maintains the budget balance every year (balanced budget or pay-
as-you-go scheme).

The private savings, and government savings, defined as the government
primary budget surplus, depend crucially upon the method to restore the
long-term budgetary balance. Compared with case (a), the national sav-
ings rates, the sum of private and government savings rates, in the case of
prefunding is higher, since higher level of transfer wealth in case (a) induces
higher level of consumption and the government budget in case (a) is more
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18. Auerbach and Chun (2006) projected that aggregate public pension benefits will in-
crease from 1.1 percent of GDP as of 2000 to 16 percent in 2080. Benefits of medical insur-
ance and public aid programs are projected to increase from 1.7 percent and 1.1 percent of
GDP, respectively, to 5.1 percent and 2.1 percent during the same period. The projected level
of the medical insurance benefits and public aid to low-income families is based on very con-
servative income elasticity (1.2). Therefore, the projected levels should be interpreted as their
minimum level under current policies.

19. The ratio rises from 56.8 percent as of 2002 to 72.5 percent in 2050.
20. The effects on the asset holdings might be exaggerated, since our approach is a partial

equilibrium approach. Under a general equilibrium approach the effects will be mitigated,
since the increase in the rate of return to capital will be a buffer to mitigate the reduction in
asset holdings.



imbalanced, which implies that delay in the policy revisions to restore the
long-term government budgetary balance will induce lower savings rates.
Comparison of case (b) and case (c) shows the effects of intergenerational
redistribution of net tax burden. Figure 10.5 shows that transition from the
prefunding scheme to the balanced budget scheme redistributes the fiscal
burden, defined as net payment to the government, from current genera-
tions to future generations. This redistribution of resource from the future
generations to the current generations raises the savings rates of current
generations. Therefore, the private savings rates of the near future are
higher in case (c).21 However, the private savings rates after 2050 are higher
in case (b), because under the prefunding scheme, the resource for the fu-
ture generations is much larger than that under the pay-as-you-go scheme.
The government savings rate of the period after 2020 is lower in case (b),
since case (b) allows the budget deficit in the far-away future while the pre-
funding accumulates the budget surplus in the government fund in prepa-
ration for the budget deficit in the future.

Even though there are some variations in the projected savings rate de-
pending on the method to restore the long-term budgetary balance, the
overall results imply that the drastic decrease in the savings rate will be in-
evitable because of the population aging and its magnitude will be sub-
stantial. In particular, the decrease in the government savings rate result-
ing from the increase in government’s transfer payments and government
consumption contributes substantially to the decrease in national savings
rate and the absolute magnitude of the fall in government savings rate is
much larger than that in private savings rate.

We try a sensitivity analysis on the fertility rates. Changing the fertility
rates substantially affects the savings rate in the long run. However, the
national savings rates of the next several decades are not affected much, be-
cause we assume gradual change in fertility rates (see table 10.3). It is also
because it takes time for the change in the fertility rates, which changes the
number of newborns, to affect the age structure of the population, which
affects the aggregate value of consumption and savings.

It is remarkable that in the transition period, increase (decrease) in fer-
tility rate decreases (increases) the private and government savings rate,
even though the magnitude of the decrease (increase) is not very large.
Figure 10.6 shows that even though the increase in fertility rates increases
private savings (pri sav), the speed of increase in private savings is lower
than that of GDP for a considerable time, because the increase in the pro-
portion of young population reduces the net transfer payments (gov net trf),
which makes the speed of increase in disposable income in aggregate lower
than that of GDP. Figure 10.6 also shows that the speed of increase in gov-
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21. The redistribution of resources to the current generations increases the consumption
level of current generations. However, the private savings rates also rise since the marginal
(also average) propensity to consume is lower than 1.



ernment consumption (gov con) is higher than that of GDP in the transi-
tion period. It is due to the fact that the increase in the young population
dependency ratio resulting from the increase in fertility rate increases the
government consumption for the young population, such as educational
expenditure, for the transition period, while the rise in the fertility rate will
reduce the speed of government consumption increase eventually because
it will reduce the proportion of old-age population, which will reduce the
old-age-population-specific government consumption.
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Fig. 10.5 Generational accounts (GA2; 1 million won)

Fig. 10.6 Ratio of variables under high fertility to those under medium fertility
(under current policy)



10.5.2 Further Consideration

Effects of Altruism

The life-cycle framework used for the prediction in this chapter pre-
cludes the possibility of consumption smoothing among generations through
intergenerational redistribution. We investigate its effects, based on an al-
truistic family model, in which the family planner maximizes the expected
utility over consumption of each surviving member at different dates (see
equation 12) subject to household budget constraint (see equation 13):

(12) U � ∑
�

t�0
∑
D

a�1

�aPatU(Cat)(1 � �)�t

(13) ∑
�

t�0
∑
D

a�1

� R0

where �a is the weight in the family utility function given to an age a indi-
vidual, Pat is the surviving population of age a in year t, � is a pure rate of
time preference, and R0 is full family resources, which is composed of cur-
rent asset holdings, human wealth, and net government transfer wealth.

The solution of the maximization problem has the distinctive property
that the cross-section age-consumption profile is constant over time, and
that consumption at each age grows over time at a rate determined by the
after-tax interest rate and the rate of time preference:

(14) � h�1� � � �, h� � �

(15) � h�1� �
where rn is the after-tax interest rate, and h is the marginal rate of substitu-
tion function of homothetic utility.

We solve the equations (13) through (15) for the consumption level over
time for each generation, using the estimated age-consumption profile (see
table 10.8), under the assumption that the growth rate of consumption (�)
for each age group is the same as the wage growth rate.22

Figure 10.7 reports the predicted savings rates over time under the situ-
ation in which the current fiscal policies are maintained. The altruistic 
family model produces similar predictions to those based on the life-cycle
model. The national savings rate declines to 4 percent around 2065, and the
government savings rate turns to negative value. The difference in the pre-
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22. We assume that the nominal interest rate is 5 percent. We adjust the interest rate to this
value in order to prevent the labor income share from diverging from the range of 60 to 73
percent.



dicted savings rates between the two frameworks is in the trend of private
savings rate. The consumption smoothing across generations due to the al-
truism between generations produces different trends of private savings
rate from that under the life-cycle framework: the private savings rate pre-
dicted under the altruistic family model is lower in the transition period
when the population rapidly ages than that under the life-cycle model, while
the private savings rate in the long-run is higher under the former.

Effects of Annuitization of Wealth

The prediction of the savings rate under the life-cycle framework, de-
scribed in sections 10.3 and 10.4, is based on the assumption that the
propensity to consume does not change over time and is the same regard-
less of the kind of wealth. However, the previous researches, such as Auer-
bach and Kotlikoff (1992) and Kotlikoff, Gokhale, and Sabelhaus (1996),
suggested the possibility of rise in the propensity to consume resulting
from the annuitization of wealth. The investigation of the effect of the an-
nuitization of wealth in the Korean context is very suggestive, since the
proportion of the current asset holdings including housing and real estate
is projected to decrease (see table 10.11). In addition, the increase in the
old-age population and maturing of public pensions and introduction of
reverse annuity mortgages imply that the household wealth will be sub-
stantially annuitized.

In order to investigate the effects of the annuitization of household
wealth, we estimate the consumption functions at the individual level,
which include current asset holdings, human wealth, and net pension
wealth as explanatory variables. For the estimation, we use 1999 to 2002
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Fig. 10.7 Projected savings rate (altruistic family model)



KLIPS sample, which is used to estimate the average propensity to con-
sume (see section 10.4.1). For the estimation of consumption functions, we
include the individuals who belong to the age group 15 to 64 and who have
positive noncapital income. We use log values of consumption and those of
explanatory variables as well as their absolute levels for the estimation. We
include the age and the age squared as explanatory variables to control the
differing preferences across age groups.

Table 10.15 shows mixed implication of the annuitization of wealth.
When we use the 1999 to 2002 samples separately or the pooled sample, the
elasticity of consumption with respect to the net pension wealth is smaller
than that with respect to the current asset holdings.23 Moreover, the coeffi-
cient for the current asset holdings in the estimation using the level vari-
ables is larger than that for the net pension wealth in most cases, which im-
plies that the marginal propensity to consume with respect to the former is
larger than that with respect to the latter. This suggests that the annuitiza-
tion of wealth will not lower the savings rate. However, using fixed-effect
panel equations produces larger elasticity of consumption and marginal
propensity to consume with respect to the net pension wealth than those
with respect to the current asset holdings. Considering the fact that the
fixed-effect panel equation approach reflects the characteristics of the in-
dividuals in the sample better than the pooled sample approach or the es-
timation using a single-year sample, the result suggests that the annuitiza-
tion of wealth in the future in Korea, due to the population aging, maturing
of public pensions, and introduction of reverse annuity mortgages, will fur-
ther reduce the savings rate in the future.

We also estimate the consumption function at the household level, since
the individual’s consumption used as the dependent variable in the estima-
tion of consumption function at the individual level is constructed by al-
locating the household consumption based on Australia’s age profile of
consumption (see table 10.7). We use household consumption (and its log
value), which is reported in KLIPS, as the dependent variable, and include
the number of household members, primary income earner’s age, the age
squared, and each household’s total values of current asset holdings, hu-
man wealth, and net pension wealth, as explanatory variables. Table 10.16
shows that change of analysis unit from the individual level to the house-
hold level does not change the structure of consumption functions esti-
mated using the fixed-effect models and moreover it reinforces our predic-
tion that the annuitization of wealth is likely to further lower the savings
rate, because the marginal propensity to consume with respect to the net
pension wealth estimated using single-year samples or the pooled sample
is larger than that with respect to the current asset holdings in most cases.
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23. This result may be partly due to the measurement error incurred in computing the value
of the net pension wealth.



It is remarkable that maturing of the NPS is likely to further increase
consumption levels. Table 10.16 shows the coefficient for the product of
dummy variables, for the NPS participation as opposed to the OCP, and
the value of net pension wealth, is negative and significantly different from
0 in most of cases,24 which implies that the elasticity of consumption with
respect to net pension wealth is smaller for the NPS participants than that
for the OCP participants. It is probably due to the fact that the history of
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Table 10.15 Individual consumption functions

1999 2000 2001 2002 Pooled Fixed
sample sample sample sample sample effect

Dependent variable: consumption

Constant –652.3 –623.7 –543.7 –726.6 –562.2 –641.4
(54.4) (61.4) (69.8) (80.1) (34.62) (77.1)

Age 42.48 42.93 50.23 53.17 44.04 46.316
(2.80) (3.12) (3.55) (4.036) (7.762) (3.910)

Age2 –0.442 –0.443 –0.571 –0.552 –0.470 –0.458
(0.034) (0.037) (0.042) (0.047) (0.021) (0.046)

Asset holdings (x1) 0.011 0.012 0.017 0.018 0.016 0.011
(0.0008) (0.0009) (0.0009) (0.0009) (0.0004) (0.007)
<0.071> <0.069> <0.101> <0.102> <0.095> <0.065>

Human wealth (x2) 0.006 0.006 0.002 0.005 0.004 0.003
(0.0002) (0.0002) (0.001) (0.002) (0.0009) (0.0001)
<0.364> <0.344> <0.120> <0.267> <0.23> <0.17>

Net pension 0.012 0.012 0.013 0.013 0.016 0.029
wealth (x3) (0.002) (0.002) (0.002) (0.002) (0.001) (0.0019)

<0.053> <0.055> <0.062> <0.057> <0.073> <0.132>

Dependent variable: log(consumption)

Constant –5.641 –5.365 –4.937 –5.214 –6.146 –7.354
(0.442) (0.422) (0.360) (0.322) (0.188) (0.358)

Age 0.090 0.075 0.080 0.064 0.071 0.063
(0.0048) (0.0049) (0.0046) (0.0043) (0.002) (0.0052)

Age2 –0.0008 –0.0007 –0.0007 –0.0005 –0.0006 –0.0004
(0.00006) (0.0006) (0.00005) (0.0005) (0.00002) (0.00006)

log(x1)
a 0.224 0.312 0.2310 0.327 0.268 0.1601

(0.021) (0.025) (0.017) (0.019) (0.010) (0.016)
log(x2)

a 0.596 0.529 0.548 0.533 0.577 0.524
(0.020) (0.021) (0.017) (0.016) (0.009) (0.014)

log(x3)
a 0.148 0.150 0.151 0.153 0.231 0.540

(0.049) (0.045) (0.038) (0.034) (0.020) (0.0404)

Notes: Numbers in parentheses represent standard errors. Numbers in angle brackets represent the elas-
ticity evaluated at the mean of the explanatory variable.
aWe use log(–min(x1) + 1 + xi) (i = 1, 2, 3) to avoid negative value for the argument of log function.

24. The coefficient is significantly different from 0 at 5 percent significance level in the case
of pooled sample II level and log equation. The P-value of the coefficient is 5.4 percent in the
fixed-effect panel estimation (fixed-effect II) using log variables. In the case of the fixed-effect
panel equation using level variables, the coefficient is not significantly different from 0.
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the NPS is very short and most of the NPS participants have not acquired
the entitlement to pension benefits. Therefore, it is highly likely that the
maturing of the NPS will raise the elasticity of consumption with respect
to the net NPS wealth at least to the level with respect to the net OCP
wealth in the future, which will further reduce the savings rate.

10.6 Conclusion

This chapter has investigated the effects of population aging and fiscal
policies on the national savings rate of the future. For the prediction of the
national savings rate of Korea for the next several decades, we employed 
a life-cycle model, which incorporated the generational accounting ap-
proach needed to assess the distribution of fiscal burden across genera-
tions, and we tried a sensitivity analysis by using an altruistic family model
to investigate the effects of altruism among generations on the savings
rates. We also studied the effects of change in asset composition, such as
annuitization of assets resulting from maturing of public pensions and in-
troduction of reverse annuity mortgages by estimating consumption func-
tions, which enables comparison of elasticity of consumption with respect
to the magnitude of various kinds of wealth. We found that the rapid pop-
ulation aging and long-term budgetary imbalance will substantially lower
the national savings rate in Korea, and that the existence of the altruism
among generations does not produce qualitatively different results. In ad-
dition, the estimation results of consumption functions with respect to var-
ious kinds of wealth suggest that the annuitization of wealth due to ma-
turing of public pensions and introduction of reverse annuity mortgage is
likely to further decrease the savings rate in the future.

In addition to the population aging and the generational imbalance of
fiscal burden, premature reunification of South and North Korea will be a
large burden of South Korean taxpayers. Auerbach, Chun, and Yoo (2005)
showed that to finance the reunification cost, the tax burden of cohorts
alive in 2010 and thereafter should be raised by about 30 percent of tax bur-
den under current fiscal policies, which will further reduce national savings
of the future. In order to restore the sustainability of fiscal policies as well
as to prevent a drastic decrease in the savings rate, fundamental reforms of
fiscal policies, such as public pension reform, medical insurance reform,
and restructuring of government consumption policies, are necessary.

For the analysis in this chapter, we adopted a life-cycle framework, under
which we implicitly assumed that the propensity to consume is the same
across various kinds of wealth. However, the estimated consumption func-
tions suggest that change in the composition of wealth will induce drifts of
the propensity to consume. Construction of the model, which enables the
analysis of the effects of asset composition changes, such as the annuitiza-
tion of wealth, will be an important agenda for our future research.
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Our projection suggests a drastic decrease in asset holdings due to pop-
ulation aging and fiscal policies. The prediction may exaggerate the de-
creasing trend of asset holdings and savings rate, since our approach is a
partial equilibrium approach. A general equilibrium approach needs to be
considered for the future research, because the general equilibrium change
in factor prices (i.e., rise in rate of return to capital) resulting from decrease
in capital stock, mitigates the drastic downward trend of asset holdings.
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Comment Laurence J. Kotlikoff

This chapter by Young Jun Chun is a very impressive study. It shows that
one can readily apply the life-cycle theory of saving to make aggregate sav-
ing forecasts for countries, to understand the saving impacts of alternative
fiscal policy changes, and to consider the saving effects of factors such as
the degree of annuitization and the extent of altruism. The paper projects
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Korea’s saving by properly treating the country as a small open economy.
It considers each cohort’s remaining lifetime resources in each future year
and multiplies those resources by the cohort’s propensity to consume. Since
older cohorts have higher consumption propensities, a shift toward an
older population leads to more aggregate consumption and lower national
saving, other things equal. Korea is slated to age very dramatically. Indeed,
by the end of this century, Korea could be the oldest country in the world.
The authors suggest a very dramatic decline, indeed a true collapse, in the
country’s national saving rate, albeit one that can be mitigated to some de-
gree with more generationally responsible fiscal policy. This is a very care-
fully done study and should serve as a model for future analyses of national
saving.

Comment Shigeki Kunieda

The Chun chapter analyzes the effects of aging and fiscal policy on the
national savings in Korea using a life-cycle model. Despite the seemingly
sound current Korean fiscal situation, this chapter and another paper by
the author and Auerbach (Auerbach and Chun 2006) show that rapid ag-
ing will have significant effects on national savings and intergenerational
equity in Korea in the near future. Especially, the maturation of PAYGO
public pension system and the expansion of medical expense will reduce
the national savings significantly. In addition, the chapter points out pos-
sible negative effects of annuitization of wealth. I would like to raise three
issues that might be relevant for the future analysis and the Korean fiscal
policy reform.

Desirability of Dynamic General Equilibrium Analysis

As Chun admits in the chapter, the analysis in it is partial equilibrium
analysis, since wage rate and discount rate are exogenously determined. In
order to include possible effects of factor price changes, dynamic general
equilibrium analysis such as Auerbach-Kotlikoff’s model is desirable for
further research.

Bequest Motives and the Effects of Annuitization

Chun argues that the annuitization of wealth will reduce national sav-
ings further in Korea. However, the claim that annuitization of wealth, es-
pecially introduction of reverse mortgage, will reduce savings crucially de-
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pends on the assumption of no or weak bequest motives. For example, if
pure altruistic bequest motive is the most important bequest motive, re-
verse mortgage business cannot attract a large number of customers since
the real estate under reverse mortgage contract cannot be left to chil-
dren. In fact, the recent Annual Report on Japanese Economy and Public
Finance (2005) points out that the most important reason why Japanese
people do not have reverse mortgages is their desire to leave their real es-
tate as bequest. Thus, I believe that a more detailed study about the most
important bequest motives in Korea is desired in order to discuss the pos-
sible effects of annuitization of wealth in Korea in a more realistic setting.

Constitutional Rule of Intergenerational Equity

According to the results in this chapter, immediate drastic policy re-
forms such as tax increase and pension benefit cut are urgent in order to
prevent the negative effects of aging in Korea. However, politicians in most
democratic countries tend to postpone necessary reforms even when com-
ing “intergenerational exploitation” is clearly predicted. Thus, after realiz-
ing the necessity of drastic policy reforms, we should also discuss how to
make politicians take necessary policy actions to avoid “intergenerational
exploitation” in the real world. One repeatedly proposed remedy is the
constitutional constraint on budget deficit such as the balanced budget
rule. However, this chapter’s result, that the current Korean fiscal situation
seems apparently sound even when coming intergenerational inequity is
expected, implies that the constitutional constraint on budget deficit may
be ineffective for securing intergenerational equity.

In the case of Japan, who is facing the similar political difficulty, I (Ku-
nieda 2004) propose the constitutional rule of intergenerational equity
instead of balanced budget rule. If securing intergenerational equity is
defined as the constitutional responsibility, politicians cannot postpone
politically unpopular, but necessary policy reforms for securing intergen-
erational equity. However, in political reality, it may be very difficult to
amend the existing constitution in order to add a new constitutional article
of intergenerational equity rule. Still, if we can establish a new constitu-
tional interpretation claiming that serious intergenerational fiscal inequity
is not allowed even under the currently existing constitution, then we can
force politicians to take necessary actions to recover intergenerational
equity. I believe that it is possible to establish such constitutional interpre-
tation under the current Constitution of Japan. If the constitutional in-
terpretation is widely accepted, we should clarify the government respon-
sibility of securing intergenerational equity by introducing the new
“Fundamental Law of Securing Intergenerational Equity,” and establish
an independent government agency for securing intergenerational equity.
The agency calculates and submits the generational accounts annually, and
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recommends necessary reforms to avoid constitutionally unaccepted in-
tergenerational inequity. While my proposal is based on the current Japan-
ese fiscal and political situation, it may also contribute to prevent “inter-
generational exploitation” in Korea.

In conclusion, after reading the Chun chapter, Korean policymakers are
strongly expected to start serious discussions of policy alternatives for pre-
venting intergeneration inequity immediately.

References

Auerbach, A. J., and Y. J. Chun. 2006. Generational accounting in Korea. Journal
of Japanese and International Economy 20 (2): 234–68.

Cabinet Office of Government of Japan. 2005. Annual report on Japanese economy
and public finance. [in Japanese]. Tokyo: Cabinet Office Government of Japan.

Kunieda, S. 2004. Fukouhei Zesei he Kihonhou Seitei (New Fundamental Law for
Securing Intergenerational Equity). Nihon Keizai Shinbun. [in Japanese]. Octo-
ber 8, 2004.

Population Aging, Fiscal Policies, and National Saving 375





377

11.1 Introduction

Currently it is crucial for the Japanese government to implement tight
public debt policy, because the Japanese government has issued a very huge
amount of government debts. Japan’s fiscal situation has deteriorated rap-
idly with the collapse of the bubble economy in the early 1990s and the deep
and prolonged period of economic recession that ensued, and from which
recovery has been slow and modest despite the implementation of counter-
cyclical Keynesian policy. Since national income did not grow much, tax rev-
enue did not increase either. On the contrary, government spending has
been gradually raised due to political pressures of interest groups, result-
ing in large budget deficits.

In 1997, the Japanese government tried to implement the Fiscal Struc-
tural Reform so as to reduce budget deficits. However, in 1998, it stopped
the reform and reduced taxes and increased public investment based on the
traditional Keynesian policy because of the severe economic and financial
situation, and the defeat of the governing party (the Liberal Democratic
Party) in the Upper House election.
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The concern for sustainability of fiscal deficits is a background for the fis-
cal reconstruction and structural reform movement by the current Koizumi
Administration. The “Structural Reform of the Japanese Economy: Basic
Policies for Macroeconomic Development” was decided upon after accept-
ance of the report compiled by the Council on Economic and Fiscal Policy,
an advisory council to the prime minister. In this report the core of policies
for the structural reform of the economic society was made clear. In part of
the policies shown, a goal to limit the amount of government bond issues to
less than 30 trillion yen in the fiscal 2002 budget, and afterward to achieve
a primary surplus, was set to show that there exists a necessity to take on
full-scale measures toward fiscal consolidation or fiscal reconstruction.
However, in order to cope with the bad situation of macroeconomy, 1.8 tril-
lion yen of the advance tax cuts were employed with a view to strengthen-
ing the competitiveness of industry, facilitating a smooth transference of
assets to the next generation, promoting a shift from saving to investment,

advancing effective land use, and so on. The goal to limit the amount of gov-
ernment bond issues to less than 30 trillion yen in the fiscal 2002 budget was
finally abandoned. In the fiscal 2005, new government bond issues are 34.4
trillion yen and the bond dependency ratio rises to 41.8 percent.

If creditors fear that the government is going to be in a debt trap, the
long-term interest rate begins to rise, reflecting an enlarged credit risk. It is
noted that although the Japanese Government Bonds (JGBs) have been is-
sued too much, their yields are the lowest among G7 countries in the bond
market. In this regard, despite its weakening credit ratings, the ten-year
JGB nominal yield of about 1.5 percent in 2005 remains lower than the
U.S. bond yield of about 1.8 percent registered during the Great Depres-
sion. However, we also have to pay attention to persistent deflation. Also,
the performance in the yield of the JGBs may not accurately reflect its
credit risk. The Japanese banking sector continues to purchase the JGBs
simply because short-term capital gains from the JGBs have been an easy
option to offset the existing stock losses.

The purpose of this chapter is to analyze sustainability issues of Japan’s
fiscal policy and then to discuss the debt management policy using theo-
retical models and numerical studies. We also investigate the desirable co-
ordination of fiscal and monetary authorities toward fiscal reconstruction.

This chapter consists of five sections. In section 11.2 we survey previ-
ous studies on sustainability issues. In section 11.3, we evaluate Japan’s
debt management policy by providing a theoretical model to analyze
public debt policy in a second-best case as a benchmark. We then imple-
ment a simple numerical analysis based on the smoothing rule derived by
the theoretical model. In section 11.4, we discuss the desirable coordina-
tion of monetary and fiscal authorities toward fiscal reconstruction by
explicitly investigating confidence crisis of government debt and sponta-
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neous default of fiscal authority. Finally, concluding remarks follow in
section 11.5.

11.2 Sustainability Issues and Emergency Reform

11.2.1 Concerns about Sustainability

The events of the 1980s and 1990s in Japan suggest that when a govern-
ment becomes strapped for funds, it will tend to borrow from the world
credit market rather than raise taxes to finance additional public spending.
Indeed, many governments did either not raise broadly based taxes (e.g.,
the Thatcher government in Great Britain, the Reagan and Bush Adminis-
trations in the United States) or simply could not raise taxes to prevent
causing riots (e.g., countries in Latin American and Eastern Europe, ar-
guably, France in the reign of Louis XVI). There are long-term concerns
about the accumulated fiscal deficit. An important one is whether such a
large deficit can be sustained. The system will be paralyzed if public finance
collapses under the weight of massive deficit. As a result, the financial sys-
tem and the economy as a whole will be seriously affected. An extreme case
of hyperinflation or default could develop.

The so-called chain-letter mechanism (or a Ponzi debt game) involves a
situation in which the future time path of taxes is fixed and debt finance 
is used to pay for any additional public spending; debt issuance is thus
endogenously determined by the government’s budget constraint. If the
mechanism is sustainable, increased taxation need not necessarily be re-
quired in order to finance increased government spending as the economy
converges to the steady state equilibrium. If the mechanism is unsustain-
able, the government will eventually go bankrupt in the sense that it will be
unable to raise enough revenue to finance public spending and debt repay-
ment. As debt crowds out private capital formation, the economy will also
eventually go bankrupt if the mechanism fails. This suggests that studying
the chain-letter mechanism and associated sustainability issues is quite im-
portant in terms of understanding the effects of government austerity (fis-
cal reconstruction) measures on the macroeconomy.

A simple way to evaluate the fiscal sustainability problem is to focus on
the government bond market. In this regard for Japan, despite its weaken-
ing credit ratings, the ten-year JGB nominal yield of about 1.5 percent in
2005 remains. So far the myth that the JGBs are risk-free has been some-
how propagated. This episode may imply that Japan’s government solvency
is not a serious issue right now. However, Japan has experienced deep de-
flation, so the real rate of interest is about 2 percent, which is not so low.
We also have to pay attention to the possibility that the performance in the
yield of the JGB may not accurately reflect its credit risk.
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Ihori, Nakazato, and Kawade (2002) attempt a standard approach to
test the fiscal sustainability condition, using the methodology of Hamilton
and Flavin (1986). Hamilton and Flavin (1986) define the sustainability of
government debt as follows. Government budget constraint in period t is
expressed as

Gt � (1 � rt )Dt � Rt � Dt�1,

where Gt, Rt, rt , and Dt denote aggregate real government expenditure (ex-
cluding interest payment), aggregate real tax revenue, real interest rate,
and aggregate real bonds outstanding (at the beginning of period), respec-
tively. We can rewrite this as

Bt�1 � Et�∑
n

i�1
��

i

j�1
� ��St�i� � Et��

n

j�1
� �Bt�n�1�

where primary surplus St 	 Rt – Gt.
Hamilton and Flavin (1986) define the government budget satisfies

lim
n→�

Et��
n

j�1
� �Dt�n�1� � 0

as the condition of sustainability of government bond. The previous equa-
tion means no Ponzi game condition in dynamic macroeconomic models.
Therefore we can confirm the sustainability of government bond by testing
the following, A is significantly equal to 0;

lim
n→�

Et��
n

j�1
� �Dt�n�1� � A A: constant

Hamilton and Flavin (1986) estimate the following regression to test the
sustainability:

Dt � c0 � A(1 � r)t � c1Dt�1 � ��� � cpDt�p � d1St�1 � d2St�2

� ��� � dpSt�p � εt

where εt denotes an error term. They assume that (expected) real interest
rate is constant over time, and expectations and error terms of the regres-
sion satisfy the relation that the term of Et [Σ�

i�1 (1/1 � r) iSt�i ] depends on
St–1, St–2, . . . , St–p , serial correlation of error terms is eliminated by using
the variables, Dt–1, Dt–2, . . . , Dt–p. If the estimator of A in the previous equa-
tion is significantly equal to 0, they conclude the government bond is sus-
tainable.

Ihori, Nakazato, and Kawade (2002) conduct the empirical analysis for
the Japanese fiscal data from 1957 to 1999. To conduct the test, the values
for the nominal growth rate, n, and the nominal interest rate, r, must be
specified. Their strategy is to set various values for r – n and to check
whether the results are sensitive to the values chosen. The estimated results

1
�
1 � rt�j

1
�
1 � rt�j

1
�
1 � rt�j

1
�
1 � rt�j
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imply that the null hypothesis cannot be rejected at a 5 percent significance
level, suggesting that government solvency was not a serious problem un-
til fiscal 1996. On the contrary, the result for the period 1957 to 1997 rejects
the null hypothesis when r – n is above 0.05, and the results for the period
1957 to 1998 and the period 1957 to 1999 also reject the null hypothesis
when r – n is above 0.04.

Bohn (1998) proposes a new method different from existing tests for sus-
tainability of government debt. According to Bohn (1998), the test has bet-
ter properties than the tests based on estimating a transversality condition
and on cointegration tests. The condition that fiscal policy satisfies the in-
tertemporal budget constraint (i.e., the condition on sustainability of gov-
ernment debt) is that the primary surplus to GDP (st ) increases with the ra-
tio of (start-of-period) debt to GDP (dt ).

1 Strictly speaking, when we can
express a relation between the two as

st � f (dt ) � �t

Suppose other determinants, �t , is bounded and the present value of future
GDP is finite. Then, government debt satisfies a transversality condition if
there is a debt-GDP ratio d∗ such that f 	(dt ) 
 � � 0 for all dt 
 d∗, where
� is a positive constant. We draw a scatter plot of st against dt in figure 11.1
(only the general account of the central government) and figure 11.2 (the
consolidated account of the central and local governments). Until the early
1990s, the Japanese fiscal policy held the quadratic relation between the
two. Recently, the Japanese fiscal policy deviates from the relation exces-
sively. Doi and Ihori (2004) show that Japanese government debt does not
satisfy a transversality condition for fiscal 1965 to 2000 by estimating �.

These observations indicate that fiscal sustainability may become a seri-
ous issue. The longer the sample period, the more likely we face the fiscal
crisis. It follows that the chain-letter mechanism will cause the public debt
crisis to occur in the near future. Japan has two serious difficulties in terms
of sustainability. First, the Japanese primary surplus is apparently a de-
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1. Broda and Weinstein (2005) point out that using gross debt levels to assess Japan’s fiscal
sustainability is equivalent to treating Japan’s financial assets as worthless. They assert, there-
fore, that net debt levels are more appropriate to assess the fiscal sustainability than gross
debt. However, the following aspects need to be considered.

First, Broda and Weinstein (2005) calculate the value of net debt of the Japanese public sec-
tor by summing together the net debts of the Japanese government, postal savings, and gov-
ernment financial institutions. Though this net debt of the Japanese public sector includes net
debt of social security, the assets of social security accounts are earmarked for the future pen-
sion benefit payouts. Therefore, it is better, from this aspect, to exclude net debt of social se-
curity to assess the fiscal sustainability.

Second, if fiscal authority and monetary authority act noncooperatively, fiscal authority
has to take into account the possibility that the monetary authority sell government bonds in-
dependently. Therefore, it is important for the independent fiscal authority to assess the fis-
cal sustainability without taking account of the government bonds held by the monetary au-
thority. Our analysis mainly deals with a noncooperative case so that we focus our attention
on gross debt levels.



creasing function of the debt-GDP ratio since 1990 and hence it does not
satisfy Bohn’s test. Second, the rate of interest is greater than the growth
rate in Japan in the 1990s. Hence, it is important to reduce the government
deficit in the near future.

11.2.2 Non-Keynesian Effect

Many governments prefer to rely on the issuance of debt rather than ex-
plicit taxation in financing expenditures. Recent experience suggests that a
number of countries are facing potential bankruptcy as a result of issuing
too much debt. As shown in Ihori (1988), the chain-letter mechanism
would most likely be sustainable when the initial interest rate and stock of
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Fig. 11.1 Primary surplus and government debt (the general account of the central
government)

Fig. 11.2 Primary surplus and government debt (central and local governments)



government debt are smaller or when the propensity to save and the growth
rate are higher.

When the government goes eventually bankrupt, austerity measures as
fiscal reconstruction will be required. This will depend critically on the re-
sponse of the private sector to the specific austerity policy and more specif-
ically the response of capital accumulation. Serious mistakes, which will
possibly exacerbate the bankruptcy problem, may occur if the wrong ac-
tion is taken. The conventional wisdom suggests that either the government
must raise taxes or dramatically reduce spending. This is contingent on an
increase in capital accumulation taking place in response to the change in
policy. However, whether these contractions will be affected through cuts 
in spending or increases in explicit tax collections and when these actions
will be taken are in general unknown. Expectations of future policy changes
are crucial in understanding seemingly counterintuitive macroeconomic dy-
namics. Bertola and Drazen (1993) argue that expectations about the dis-
crete character of future fiscal adjustments can help explain the effects of
current fiscal policy. They showed that if government spending follows an
upward-trending stochastic process that the public believes may fall sharply
when it reaches specific trigger points, then optimizing consumption be-
havior and simple budget-constraint arithmetic imply a nonlinear relation-
ship between private consumption and government spending.

The so-called non-Keynesian effect means that cuts in public expendi-
tures and/or tax increases contribute to stimulate private demand under
some fiscal situations or macroeconomic environments: that is, when gov-
ernment spending is inefficient and/or the budget deficit is so large, this para-
doxical effect may occur. If this is the case, it becomes possible to attain
simultaneously two policy objectives of fiscal reconstruction and macro-
economic recovery. This possibility of so-called non-Keynesian effect is
consistent with the experience of several countries.

Such a situation might be relevant for the recent Japanese economy. A
recent line of economic research suggests that private agents realize that
current bond-financed deficits carry with them future tax obligations. An-
ticipating higher future taxes, private agents change current spending be-
havior to smooth consumption intertemporally. Although the economet-
ric study of this issue is still in its infancy, some recent research indicates
that private Japanese behavior has partially offset recent changes in fiscal
policy (see Ihori and Sato [2002] among others).

11.2.3 Emergency Reform for Debt Repudiation

In reality, however, it may be difficult to employ the standard austerity
measures in a proper time. For example, Japan’s fiscal policy in the 1990s
created a problem of a tendency to postpone fiscal reconstruction reforms.
The consensus at the time was that there was no immediate need for such
painful measures as long as government policy prevented the economy
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from slipping into recession. There was, indeed, a widespread feeling in the
private sector that the government would come to its aid if the economic sit-
uation worsened. That feeling fostered certain complacency in the business
world, making many corporate managers liable to moral hazards—risks
stemming from lack of self-discipline. The continuation of the short-term
stimulus policy, at a time when the economy needed long-term structural
changes, discouraged self-help efforts in the private sector. Lobbying ac-
tivities of local interest groups were exaggerated in the 1990s, as shown in
Ihori, Doi, and Kondo (2001) and Doi and Ihori’s (2002) empirical evi-
dence. This is also one of the main reasons why Japan’s fiscal reconstruction
did not perform very well in the 1990s.

It is thus argued that if the current deficits seem not sustainable, govern-
ments in such countries will be forced to in effect repudiate their debt, ei-
ther explicitly through an introduction of partial default or through infla-
tion depreciation (inflationary taxes). We may call such a policy change the
emergency reform for debt repudiation. The consequent fiscal reconstruc-
tion postponement is not free from credibility problems: Will the addi-
tional debt be paid off in full, or will the government find it optimal to re-
sort to higher inflation or partial default to diminish the burden of the debt,
and so on? It should be stressed that if the private sector recognizes such
possibilities of future emergency reforms for debt repudiation, government
bonds and real capital may no longer be regarded as perfect substitutes.
The more likely the current deficits seem not sustainable, the higher the
subjective probability of the future emergency reform.

11.2.4 Literature on Debt Ponzi Games Under Uncertainty

Several important papers investigated debt Ponzi games under uncer-
tainty. The average riskless rate may be a poor guide as to whether perma-
nent rollover of debt is feasible when economies are stochastic. Tirole
(1985) and Weil (1989) examine in the overlapping-generations framework
deterministic and speculative bubbles that are, like government debt, in-
tergenerational schemes based on trust. Weil considered a two-state model
with real capital and a bubble. The bubble has probability  of bursting
every period. The main result in Weil is that the highest sustainable bubble
(the equivalent of the highest sustainable debt in the present chapter) de-
creases with the probability of bursting (debt repudiation). Calvo (1988)
studies models in which debt repudiation is possible and shows that expec-
tations may play a crucial role in the determination of equilibrium. See also
Chari and Kehoe (1993), and Bulow and Rogoff (1989).

Blanchard and Weil (2001) show that whether or not governments can
rollover debt in dynamically efficient economies depends on whether the is-
suance of public debt can partially substitute missing markets. Bohn (1991)
shows that the sustainability even of simple policy rules like balanced bud-
gets or tax rate smoothing should not be taken for granted in a stochastic
economy and that sustainability is often sensitive to assumptions about
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debt management. Alesina, Prati, and Tabellini (1990) show that the ma-
turity structure of public debt may influence the likelihood of a confidence
crisis on the debt. The shorter and more concentrated is the maturity, the
more likely is a confidence crisis. See also Giavazzi and Pagano (1990).

11.2.5 Remarks

Economic theory has begun to catch up with political reality. It has done
this by not only studying the optimality of fiscal policy in a context where
explicit account is taken of the government’s budget constraint, but it has
also gone a step further by examining the time consistency of optimal pol-
icy. Here, it is the issue of whether it is optimal to keep promises that were
optimal to make in the past. The latter lies at the heart of the credibility
dilemma faced by any serious politician.

Fiscal regimes differ across countries and change over time. At each
point in time there is uncertainty about the regime that will prevail from
then on. A high government deficit financed by debt can be regarded as un-
sustainable and therefore may be taken to signal future contractions in the
deficits. The fiscal regime prevailing in an economy, as well as the type of
fiscal relationships expected to arise from such a regime, is an important
factor in determining the response of private agents to fiscal signals.

The sustainability question in stochastic models is an aspect of fiscal pol-
icy that deserves more attention in future research and in policy making.

11.3 Debt Management Policy of the Japanese Government

11.3.1 Japan’s Government Bonds

The Japanese government currently issues government bonds, which can
be classified into six categories: short-term (6-month and 1-year Treasury
bills); medium-term (2-year and 5-year bonds); long-term (10-year bonds);
super-long-term (15-year, 20-year, and 30-year bonds); government bonds
for individual investors; and inflation-indexed bonds. The short-term gov-
ernment bonds are all discount bonds. On the other hand, all medium-,
long-, and super-long-term government bonds, except for the 15-year
floating-rate bonds, are the bonds with fixed-rate coupons. The 15-year
floating-rate bonds and the government bonds for individual investors fea-
ture a coupon rate that varies according to certain rules. The inflation-
indexed bonds are issued as the 10-year bonds to finance funds for the Fis-
cal Investment and Loan Program.2
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2. The Fiscal Investment and Loan Program (FILP) has been called the second budget be-
cause the government initially used FILP to undertake projects it was unable to include in the
general account budget. Doi and Hoshi (2003) have a good summary of the structure, com-
ponents, and history of FILP and PSS, and provide estimates of the costs FILP has and might
impose on Japanese taxpayers; its appendix provides a further review of the literature. Also
see Cargill and Yoshino (2000, 2003).



The planned issue amount of each JGB for fiscal 2006 is shown in table
11.1. In the past, there used to be some other types of government bonds. 
But after the August 1988 three-year fixed-rate bonds, the September 2000
five-year discount bonds, the February 2001 four-year fixed-rate bonds, the
March 2001 six-year fixed-rate bonds, and the November 2002 three-year dis-
count bonds, these bonds have never been issued. The current maturity struc-
ture of the government bonds (outstanding basis) is shown in figure 11.3.

11.3.2 Theoretical Analysis of Debt Management Policy

We construct a theoretical model based on Beetsma and Bovenberg
(1997a, 1997b). We include potential possibilities of the government bonds
in the model in section 11.4. There are households, firms, the fiscal au-
thority (government), and the monetary authority (central bank). The
households live for two periods. The firms produce a private good by using
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Table 11.1 Planned issuance of Japanese government bonds (JGBs) classification by
issuance methods and maturity (in billions of yen)

FY2005 initial FY2006 initial
budget (1) budget (2) (2) – (1)

30-year bonds 2,000.0 2,000.0 0.0
20-year bonds 9,000.0 10,300.0 1,300.0
15-year floating-rate bonds 9,600.0 9,100.0 –500.0
10-year bonds 22,800.0 24,000.0 1,200.0
10-year inflation-indexed bonds 2,000.0 2,000.0 0.0
5-year bonds 24,000.0 25,200.0 1,200.0
2-year bonds 20,400.0 21,600.0 1,200.0
Treasury bills 29,961.5 28,719.7 –1,241.8
Auction for enhanced-liquidity 600.0 600.0
Subtotal 119,761.5 123,519.7 3,758.2
Nonprice competitive auction II 2,658.0 2,658.0
Amount to the market 119,761.5 126,177.7 6,416.2
JGBs for individual investors 3,600.0 4,400.0 800.0

Amount to private sector (x) 123,361.5 130,577.7 7,216.2
Bank of Japan 23,043.6 16,557.4 –6,486.2
Fiscal loan fund 1,000.0 –1,000.0
Fiscal loan bonds (transitional measures) 19,300.0 15,200.0 –4,100.0
OTC sales at post offices 2,800.0 3,100.0 300.0

Amount to public sector (y) 46,143.6 34,857.4 –11,286.2

Total (x) + (y) 169,505.1 165,435.1 –4,070.0

Source: Ministry of Finance (2006).
Notes: Figures may not sum up to the total because of rounding. The amount of buy-backs
will be 12,800 billion yen in FY2006 (5,500 billion yen from the Bank of Japan, 5,500 billion
yen from the Fiscal Loan Fund, and 1,800 billion yen from the market). The limit of interest-
rate swap transactions will be 300 billion yen on the basis of notional principal for FY2005,
and will be 1,200 billion yen for FY2006. Nonprice Competitive Auction II is estimated at 3
percent of the primary auction.



labor, at given price level, Pt (t � 1, 2). Their production functions are Yt �
Lt

�(0 � � � 1), where Yt denotes output, Lt denotes input of labor. Their
profits are described as (1 – �t )Pt Lt

� – Wt Lt , where Wt denotes nominal wage
rate. The firms’ output is taxed at a rate �t , as will be described later.

The households organize labor unions, the objective of which is to ob-
tain a target real wage rate. They are assumed to make an expectation to
inflation rationally. We also assume that the unions have monopoly power
in the labor market. We can normalize the logarithm of real wage rate to
zero. Therefore, the (log of the) nominal wage rate is set equal to the (ra-
tionally) expected price level.

Under such a situation, the logarithm of output yt 	 ln Yt is written as

yt � (�t � �t
e � �t � ln �),

where �t 	 (Pt – Pt–1)/Pt , �t
e denotes the inflation rate expected by the private

sector. Since �/(1 – �) ln � is a constant, we set v 	 �/(1 – �), and normal-
ize yt as follows

(1) xt 	 yt � v ln � � v(�t � �t
e � �t)

Equation (1) is the Lucas supply function.
In a rational expectations equilibrium (�t – �t

e), if there exists no tax
distortion (�t � 0), the normalized output is given as xt � 0. This nor-
malized output level corresponds to the natural rate of employment, as
mentioned in Fujiki, Osano, and Uchida (1998). Moreover, the socially

�
�
1 � �
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Fig. 11.3 Maturity structure of government bonds (outstanding basis)



desirable output, x̃t , without any distortion of resource allocation is pos-
itive, because the socially desirable employment is allowed to exceed the
natural rate of employment, as pointed out in Beetsma and Bovenberg
(1997a, 1997b). Hereafter, x̃t is assumed to be given as a positive constant
exogenously.

Next, we describe behavior of the monetary authority. The monetary au-
thority decides level of money supply in each period. We presume that the
quantity theory of money is held;3

� �X̃t

where � is a constant, Mt denotes nominal money supply, and X̃t 	 exp(x̃t ).
Since X̃t is given exogenously, the monetary authority determines the infla-
tion rate directly through controlling money supply. Therefore, (Mt – Mt–1)/Mt

� �t in this model.
Finally, we consider the government’s behavior. The government (or fis-

cal authority) collects revenues from taxes, bond issuing, and seigniorage.
Its revenues are used for fiscal expenditures and repayment of government
bonds. The government can issue (inflation-indexed) bonds. We assume
that the government can issue only one-period bond and the pure expecta-
tion hypothesis of interest rate is held. In such a situation, the fiscal au-
thority faces the following budget constraint in each period;

P1G1 � (1 � rB1)P1B0 � �1P1X1 � (M1 � M0 ) � P1B1

P2G2 � (1 � rB2 )P2B1 � �2P2X2 � (M2 � M1)

where Gt denotes real government expenditures, rBt denotes interest rate of
bonds in period t, and Bt denotes the outstanding bonds at the end of pe-
riod t. B0 , outstanding bond at the end of period 0, is exogenously given for
the government. The government chooses Gt , �t , and Bt .

Dividing both sides of the previous budget constraints by Pt X̃t gives the
following budget constraints in share of nondistortionary (normalized)
output:

(2.1) g1 � (1 � rB1)b0 � �1 � ��1 � b1

(2.2) g2 � (1 � rB2 )b1 � �2 � ��2

where gt 	 Gt /X̃, bt 	 Bt /X̃. We presume that Xt 
 X̃t 
 X̃ (a constant).
For simplicity, the real interest rate is assumed to be equal to the world

interest rate �, which is constant over time. Hence rBt � �. From equations
2.1 and 2.2 we can obtain the integrated government budget constraint as
follows

Mt
�
Pt
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3. An economy in Japan is now mired in a liquidity trap. We would like to focus on the sit-
uation in which an economy in Japan escapes from a liquidity trap.



(3) g1 � � (1 � �)b0 � �1 � ��1 �

11.3.3 Second Best Solution

In this subsection, we analyze the most desirable case with distortionary
taxes, in which the two policymakers are integrated and are committed to
their policy announcements. We deal with the situation in which the gov-
ernment and the central bank are integrated and are credibly committed to
their policy announcements. The credible commitment particularly im-
plies that the policymakers announce an inflation rate and commit them-
selves to the announced rate at the beginning of each period before nomi-
nal wages are concluded.

The society has the social loss function VS, which is represented by

(4) VS � ∑
2

t�1

�S
t�1[��S�t

2 � (xt � x̃)2 � �gS (gt � g̃t )2]

where ��S � 0, �gS � 0, and �S denotes the discount factor, 0 � �S � 1. We
define g̃t as the government spending target as the optimal share of the out-
put realized without tax distortions or inflation surprises in period t. Now,
for simplicity of the analysis, g̃t is assumed to be constant over time: g̃t � g̃.

The policymakers minimize the previous loss function. The constraints
of each period consist of the Lucas supply function (1), the government
budget constraint (3), and the restriction generated by the rational expec-
tations formation of the private sector (�t

e � �t). The optimality conditions
are given as follows:

(5.1) v2��t � � � �gS(g̃ � gt ) � �t (t � 1, 2)

(5.2) �1 � �S (1 � �)�2

(5.3) �1 � � �S (1 � �)��2 � �
(5.4) g̃ � g1 � �S (1 � �)( g̃ � g2)

Equation (5.1) is the static optimization condition in each period. Equa-
tions (5.2), (5.3), and (5.4) are the intertemporal optimization conditions
for inflation, tax rate, and government spending, respectively. For example,
if �S(1 � �) � 1 (the discount rate is equal to the rate of interest), it is de-
sirable to have the same levels of inflation, tax rate, and government spend-
ing over time, respectively. This is a well-known smoothing condition over
time a la Barro (1979). See also Barro (1995, 2003).

Several remarks are useful. First, as Beetsma and Bovenberg (1997a,
1997b) mention, the social loss is affected by the initial level of govern-

x̃
�
v

x̃
�
v

��S
�

�

x̃
�
v

1
�
2

�2 � ��2
�

1 � �

g2
�
1 � �
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ment debt outstanding. In the equilibrium, optimal value of VS is repre-
sented as

VS � �(1 � �)b0 � K̃ � �,

from equations (4) and (5). It means that the larger the initial debt b0, the
larger the social loss.

Second, the income tax and individual preferences of leisure and labor
affect the production level of the nation.

Intuition is as follows. To maintain the neutrality of bonds toward social
welfare (social loss), it is necessary to issue bonds to cover the part of fiscal
expenditures and redemption that cannot be covered from tax revenues
and recoinage profits while maintaining budget constraints and not dis-
torting the inflation rate, tax rate, and fiscal expenditures. Issuing bonds
should act as a buffer in the budget.

These results are the same as Beetsma and Bovenberg’s (1997a).

11.3.4 Numerical Analysis

In this subsection, we numerically examine the second-best debt man-
agement policy under commitment, which is theoretically analyzed in the
previous subsection. We can easily extend the analytical framework to a
more general multiperiod model. For the present numerical analysis, we
use a 200-period model and incorporate nominal bonds as well.4

In doing the numerical analysis, it is necessary to specify values of some
exogenous parameters in the theoretical model. Based on the data of Jap-
anese economy, we set � � 0.7, � � 0.04, �S � 0.964, ��S � 2, �gS � 3, 
x̃ � 0.01, and g̃ � 0.1. We also adapt � � 0.36, as mentioned in Fujiki, Os-
ano, and Uchida (1998).

We set the initial outstanding debt to (normalized) output ratio as 100
percent. Under such values of parameters, we derive numerical results by
expanding the model to 200 periods. Figure 11.4 shows transitions of gov-
ernment debt outstanding (to the desirable output ratio) in the upper fig-
ure, and inflation rate (�), government expenditure (to the desirable out-
put ratio: g), and tax rate (�) in the lower figure. The upper figure suggests
that it is desirable to reduce the bond dependence ratio gradually to redeem
fully in the 200th period. The lower figure indicates the smoothing effects
of these flow variables a la Barro (1979). These figures reflect the smooth-
ing effect.

K̃
�
1 � �

�S � �S (1 � �) � (1 � �)/[1 � �S(1 � �)2]
�����

�2/��S � 1/� 2 � 1/�gS
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4. The reason why we set a 200-period model is to weaken effects of the terminal conditions
that all stock variables are zero, on this numerical analysis.



11.4 Debt Management and Fiscal Sustainability

11.4.1 Default of the Government Bonds

As analyzed in Beetsma and Bovenberg (1997a, 1997b), among others,
when monetary and fiscal authorities are not cooperative and not able to
commit their policy announcements, an optimally designed conservative,
independent central bank is necessary to establish the second best. The cen-
tral bank must be made more conservative than society. They showed that
correcting monetary policy preferences is a direct way to eliminate the dis-
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Fig. 11.4 Result of numerical analysis in the second-best case (outstanding bonds,
tax rate, government spending, and inflation rate)



tortions due to the inability to commit. Drudi and Giordano (2000) showed
that since default risk increases as the maturity structure of the debt short-
ens, optimal maturity under bankruptcy risk is in general longer than in the
case in which debt repudiation policies can be precommitted or are very
much unlikely. See also Persson, Persson, and Svensson (1987, 2005).

If we allow for political distortions, the preferences of the fiscal author-
ity may depart from the preferences of society. In the presence of political
distortions a debt target is also needed. For example, if the government dis-
counts the future too heavily, the optimal debt target would de facto act as
a ceiling on public debt.

In Japan, the central bank now acts as an independent policymaker and
its concern on inflationary targeting is more conservative than the govern-
ment. In this sense, we could say that the central bank behaves in a good
manner to attain the second best.

Let us explain this by including confidence crisis of government debt and
spontaneous default of fiscal authority in the model introduced in section
11.3. Investors of government bonds decide whether they buy bonds or not in
prospect of behaviors of the government. If they can perfectly expect the gov-
ernment’s default, they do not purchase bonds at all. Hence we should inves-
tigate such a situation using backward induction. It means that a subgame
perfect Nash equilibrium is adopted as a solution concept in this section.

The fiscal authority and the monetary authority have individual loss
functions. Loss function of the fiscal authority is written as

(6) VF � ∑
2

t�1

�S
t�1[��F�t

2 � (xt � x̃)2 � �gS (gt � g̃ ) 2 ]

where ��F � 0, �gS � 0, and �S denotes the discount factor, 0 � �S � 1. Also
the loss function of the monetary authority is written as

(7) VM � ∑
2

t�1

�S
t�1[��M� t

2 � (xt � x̃)2 � �gS (gt � g̃ )2]

where ��M � ��F � 0. It implies that the monetary authority is more con-
servative in inflation than the fiscal authority. Each policymaker minimizes
the previous loss function, taking policies selected by the other authority
as given. In this section, we set that both policymakers decide policies si-
multaneously in each period. Investors of the government bonds have the
loss function (4).

Now, we describe a situation that the government triggers a debt default.
The government can declare the default before policies are chosen in this
period. When the default occurs, the government does not pay at all.5 How-

1
�
2

1
�
2
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5. The real interest rate is assumed to be equal to the world interest rate. In addition, we ex-
clude the possibility of partial default by assumption. If, therefore, investors expect the de-
fault, the interest rate on the government bonds becomes infinity.



ever, the production in this economy is deteriorated due to the default. In
this situation, the Lucas supply function is assumed to include default
costs.

(1	) xt � zv(�t � �t
e � �t ) 0 � z � 1

where z is constant over time. It means that the production in default on
the government bond is z times as large as that in the normal situation, re-
gardless of the amount of the debt.

The constraints of each period consist of the Lucas supply function (1)
or (1	), the government budget constraints (2). We also rewrite the govern-
ment budget constraints as follows,

(8.1) K̃ � � (1 � �)b0 � ��1 � � � ��1 � ( g̃ � g1) � b1

(8.2) K̃ � � (1 � �)b1 � ��2 � � � ��2 � ( g̃ � g2)

where K̃ 	 g̃ � x̃/v. Note (xt – x̃)2 � z2v2[�t
e – �t � �t � (x̃ /vz)]2 from equa-

tion (1	), z � 1 in the normal situation, and 0 � z � 1 in default of payment.
We assume that, in each period, the monetary authority cannot commit

the inflation rate announced at the beginning of each period before nomi-
nal wages are set. Under this situation, the policy authorities take inflation
expectations as predetermined. Such situation is represented in figure 11.5
as a game tree.

x̃
�
vz

(1 � z)x̃
�

vz

x̃
�
vz

(1 � z)x̃
�

vz

Sustainability, Debt Management, and Public Debt Policy in Japan 393

Fig. 11.5 The structure of the policy game
Notes: NC: nonconfidence crisis; C: confidence crisis; D: default; ND: nondefault; P: policy
choice; F: fiscal authority; M: monetary authority; I: investors.



11.4.2 Policy Choice in the Second Period

To solve for the two-period decision problem, we use the backward in-
duction method. Thus, we begin with solving for the solution in the second
period and then proceed to solve for the solution in the first period. It im-
plies that such a policy is a time-consistent policy, which is analyzed in Lu-
cas and Stokey (1983), Persson, Persson, and Svensson (1987, 2005), Calvo
and Guidotti (1990a, 1990b), and so on. In the second period, the fiscal au-
thority chooses {�2, g2} to minimize its loss function, subject to the budget
constraint (8.2). Also, the monetary authority chooses {�2} to minimize its
loss function, taking as given the expected inflation rate (�e

2), without any
regard for the budget constraint (8.2).

The Normal Case

If the government does not trigger a debt default in the second period,
we obtain the following conditions from the first-order conditions for the
choice of {�2, �2, g2}, taking policies decided by the other authority and in-
flation expectation and b1 as given,

(9) v(x̃ � x2) � �gS (g̃ � g2) � ��M�2

Moreover, from the previous conditions and the government budget con-
straint and the restriction generated by the rational expectations formation
of the private sector (�t

e � �2), the following relations are held

�2 � [K̃ � (1 � �)b1]

(10) �2 � � [K̃ � (1 � �)b1]

g̃ � g2 � [K̃ � (1 � �)b1]

where N 	 �/��M � 1/�2 � 1/�gS .
Hence, the value of the loss function of the fiscal authority is

(11) V2
F 	 [K̃ � (1 � �)b1]

2

where N∗
F 	 ��F /�2

�M � 1/�2 � 1/�gS .

The Case of Default

If the government does declare a debt default in the second period, the
government may decrease its values of the loss function. Then, investors
would not buy the government bond in the first period if they could predict
the debt default in the second period. In this situation, the government

N∗
F

�
N 2

1
�
2

1
�
N�gS

1
�
N�2

x̃
�
�

1
�
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cannot issue the bonds in the first period, and does not have any bonds to
default in the second period. Therefore, the government cannot trigger a
default in the second period.

11.4.3 Policy Choice in the First Period

In the first period, investors of the government bonds expect the possi-
bility that the government may trigger a debt default.6 If they believe the
default occurs, they do not buy the bonds at all. This situation is confidence
crisis. Under this situation, the government cannot newly issue bonds (b1).
If investors expect the default does not occur, the government bonds are
freely traded.

After that, the fiscal authority chooses {�1, g2, b1} to minimize its loss
function, subject to the budget constraint, equation (8.1). Also the mone-
tary authority chooses {�1} to minimize its loss function, without any re-
gard for the budget constraint (8.1).

The Normal Case Under No Confidence Crisis (Case N)

First, we consider a situation that confidence crisis does not occur. Un-
der this situation, the government can newly issue a one-period bond (b1).
The fiscal and monetary authorities minimize their loss functions in con-
sideration of situation in the second period. Thus the authorities in the first
period have the following loss functions,

(12) V1
aN � [��a�

2
1 � (x1 � x̃)2 � �gS (g1 � g̃ )2] � �SV2

a

where a � F, M. Va
2 denotes the value of loss function in the second period.

V2
F is defined as (11), and V2

M is obtained by assigning equation (10) to (7).
The monetary authority minimizes equation (12) regardless of the gov-

ernment budget constraint, taking policies selected by the fiscal authority
and inflation expectation and b0 as given. From the first-order condition
for the choice of {�1}, we obtain the following condition

(13.1) �(x̃ � x1) � ��M�1

The fiscal authority minimizes its loss function.

(13.2) �(x̃ � x1) � �gS(g̃ � g1) � �∗
N [K̃ � (1 � �)b1]

where �∗
N 	 �S (1 � �)N∗

F /N. From the previous conditions (13.1, 13.2) and
the government budget constraint, the following relations are held under
the rational expectations formation of the private sector (�t

e � �1)

�1 � � [K̃ � (1 � �)b0 – b1]
1

�
N�2

x̃
�
�

1
�
2
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6. As we mentioned previously, the government may default only in the first period, not in
the second period.



�1 � [K̃ � (1 � �)b0 � b1]

(14) g̃ � g1 � [K̃ � (1 � �)b0 � b1]

b1 � [(1 � �)b0 � K̃ � �∗
NK̃ ]

where �2 	 (1 � �)/ [1 � �S(1 � �)2N∗
F /N]

Therefore, we obtain the value of the loss function as follows

(15) V1
FN 	 [K̃ � (1 � �)b0 � b1]

2 � �S [K̃ � (1 � �)b1]
2

� �2
2[(�∗

N)2 � �S ]�K̃ � K̃ � (1 � �)b0�
2

The Case of Default Under Confidence Crisis (Case D)

Next, we consider a situation that confidence crisis occurs. Under this
situation, the government cannot newly issue any bond (b1 � 0), and trig-
ger a debt default in the first period.

The fiscal and monetary authorities minimize their loss functions. If
once the government defaults on payments in the first period, however, the
government has no debt in the second period, that is, there is no default in
the second period. Thus the authorities in the first period have the follow-
ing loss functions

(12	) V1
aD � [��a�

2
1 � (x1 � x̃)2 � �gS (g1 � g̃ )2] � �SV a

2⏐b1�0

where a � F, M, and Va
2⏐b1�0 : Va

2 with b1 � 0.
Also the production in this situation is determined by equation (1	 ). The

government budget constraint in the first period becomes as follows

(8.1	) K̃ � � ��1 � � � ��1 � ( g̃ � g1) 0 � z � 1

The monetary authority minimizes equation (12	) regardless of the gov-
ernment budget constraint, taking policies selected by the fiscal authority
and inflation expectation as given. From the first-order condition for the
choice of {�1}, we obtain the following condition

(16.1) vz(x̃ � x1) � ��M�1

The fiscal authority minimizes its loss function (12	), subject to equation
(8.2). The authority sets policies to satisfy the following condition:

x̃
�
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(1 � z)x̃
�

vz
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(16.2) vz(x̃ � x1) � �gS (g̃ � g1)

From the previous conditions (1	), (16.1, 16.2), and the government bud-
get constraint (8.1	), the following relations are held under the rational ex-
pectations formation of the private sector (�t

e � �1)

�1 � �K̃ � �
�1 � � �K̃ � �

(17) g̃ � g1 � �K̃ � �
where H 	 �/��M � 1/v2z2 � 1/�gS .

Therefore, we obtain the value of the loss function in this case as follows

(18) V1
FD 	 �K̃ � �

2

� �S K̃2

where H∗
F 	 ��F /�2

�M � 1/v2z2 � 1/�gS .

Welfare Comparison between Case N and Case D

Whether the confidence crisis occurs or not in the first period depends
on welfare loss of the fiscal authority in each case. If the government de-
faults on payments, investors of the government bonds face losses. Thus,
they do not buy the bonds at all when they expect that the government will
trigger a debt default in the first period.

If V 1
FN � V 1

FD, the fiscal authority does not have any incentives to default
in the first period. Hence, investors can purchase the government bonds.
We further analyze this situation.

V 1
FN � V 1

FD is satisfied under the following conditions

(19) 0 � b0 � � K̃ � ���

When V 1
FN � V 1

FD, that is, condition (19) is held, investors buy the govern-
ment bonds in the first period. It means that there is no confidence crisis in
the first period under this situation. Otherwise, investors do not buy bonds
at all in the first period. Thus confidence crisis occurs in the first period.

11.4.4 Numerical Analysis

In this subsection, we also numerically examine the previous situation,
which is theoretically analyzed in the previous subsection. We can easily

�
H

N

∗
∗
F

F
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2

2
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(1 �

vz

z)x̃
��

2

� �SK̃2

����
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1
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extend the analytical framework to a more general T-period model. We will
describe the detail setting of this numerical analysis in the appendix at the
end of this chapter.

In this numerical analysis we introduce the maturity structure of the gov-
ernment bonds to make it more realistic. We adopt this structure in fiscal
2003 (settlement basis) in Japan. The maturity structure of the outstanding
debt is assumed to be given in table 11.2. These ratios mean composition
ratios to total amount of debt by remaining years to maturity. For example,
the ratio of the government bonds that has the remaining years to maturity
at less than one year is about 36 percent.

We also calculate the transition of policy variables in the realistic case
described in the previous sections. As we mentioned, in the realistic case,
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Table 11.2 Maturity structure of JGBs in fiscal 2003 (%)

Composition ratio

Maturity (years) Outstanding basis Issuance basis

1 18.78 36.25
2 13.53 15.86
3 9.94
4 11.22
5 12.03 16.23
6 5.09
7 4.79
8 4.67
9 5.03
10 5.01 22.00
11 0.35
12 0.91
13 1.39
14 1.64
15 1.73 4.81
16 0.41
17 0.64
18 0.48
19 0.75
20 0.83 3.78
21
22
23
24
25
26 0.11
27 0.16
28 0.07
29 0.20
30 0.20 1.07



the government may trigger a debt default. Thus can the fiscal authority
avoid a default? Or does the authority have an incentive to default? We
consider whether the government defaults on payment under our calibra-
tion setting.

We set the value of parameters used in this model as the same in the
second-best case in section 11.3.4. Also we set z � 0.9.

In the numerical analysis, we calculate the value of loss function of the
fiscal authority in case of default (V t

FD ) and the value of loss function in
case of no-default (V t

FN ) in each period, and then compare both values. If
V t

FD 
 V t
FN , the government in period t does not default. If V t

FN � V t
FD ,

the government triggers a default.
In conclusion, under our setting in the 200-period model, we find that

the fiscal authority could still avoid a default, fortunately. First, the upper
figure of figure 11.6 shows the transition of outstanding debts. In this case,
the fiscal authority takes such a policy that the outstanding debt of gov-
ernment bonds first increases and then decreases sharply near the last pe-
riod . This phenomenon seems to reflect the fact that the fiscal authority is-
sues government bonds strategically. And it suggests that the outstanding
debt in this situation does not exceed about 120 percent. It is consistent
with no default.

The lower figure of figure 11.6 shows inflation rate (�), government ex-
penditure (to the desirable output ratio: g), and tax rate (�). When the out-
standing debt of government bonds is large, the issuance of new bonds re-
sults in the debt default. Therefore, the large amount of outstanding debt
limits the fiscal authority to issue new government bonds. As a result, is-
suance of government bonds leads the fiscal authority to an advantageous
position against the monetary authority. In other words, the issuance of
bonds works as a credible threat to the monetary authority. This mecha-
nism leads the inflation rate to be higher, comparing to the second-best
case. Inflation rate becomes over 6 percent. In contrast, the tax rate is kept
low about 3 percent.

11.4.5 Intuitions of the Analysis and Policy Implications

According to conditions (19), the fiscal authority has an incentive to de-
fault when the amount of debt outstanding is more than a certain level. Ex-
pecting the debt default, the investors do not buy the public bonds at all.
The public bonds, therefore, cannot be sold when the issuance leads the
amount of debt outstanding to be more than the certain level. In this re-
spect, the fiscal authority has to take into account the upper limit of stocks
of public debt.

This possibility of debt default provides the fiscal authority to issue
public bonds strategically in the first period. Suppose that the fiscal au-
thority, in the first period, issues public bonds to be paid in subsequent pe-
riods in a multiperiod setting. The amount of issuance is, in addition,
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supposed to set to the extent that the fiscal authority has to raise the tax
rate to finance the government spending and/or cut the government spend-
ing itself in the second period because the additional debt issuance is lim-
ited due to the possibility of the default in subsequent periods.

This strategic behavior of the fiscal authority induces the monetary au-
thority, in a later period, to boost output and raise seigniorage revenues to
eliminate the distortion of resource allocation due to the limitation on debt
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Fig. 11.6 Result of numerical analysis in a realistic case (outstanding bonds, tax
rate, government spending, and inflation rate)



issuance. Therefore, the monetary policy in a later period suffers from an
inflation bias from the ex ante point of view. Expecting such future mone-
tary policy, the fiscal authority has an incentive to issue more public bonds
strategically in an earlier period because it will lead the fiscal authority to
the advantageous position in the game played in a later period. This strate-
gic bias of the fiscal authority results in the distortion of the resource allo-
cation.7

There are two ways to eliminate this distortion toward successful fiscal
reconstruction. One of them is to make the monetary authority more con-
servative than society in the sense that the price stability weight of mone-
tary authority is higher than that of society. If the monetary authority is
conservative enough not to raise inflation depending passively on the
strategic accumulation of public bonds, the fiscal authority does not en-
gage in the strategic accumulation of debt in an earlier period. Conse-
quently the central bank should be more conservative to eliminate the dis-
tortion due to the strategic behavior of fiscal authority.

The other way of eliminating the distortion of the resource allocation is
to design an institutional ceiling on the debt issuance. This institutional
framework eliminates directly the distortion stemmed from the strategic
behavior of the fiscal authority. Needless to say, this direct ceiling does not
work effectively if the fiscal authority has not issued public bonds to the ex-
tent that the amount of debt outstanding is close to the critical level of debt
default. It is therefore natural that the direct ceiling might not be necessary
for many countries, but it can provide a binding constraint of the public
bond issuance for the fiscal authority of Japan because it has accumulated
the debt outstanding much more than other countries.8

11.5 Conclusion

If the expansionary trend in Japan’s government spending continues at
this pace, the fiscal deficit will inflate further and the ability to raise taxes
in the future will be politically limited. Investors will lose confidence in
Japan’s public bonds if they believe that the nation’s public finance is bound
for long-term crisis. The result is that interest rates will rise and fiscal fail-
ure will become a more tangible reality.

This chapter has analyzed sustainability issues of Japan’s fiscal policy
and then discussed the debt management policy using theoretical models
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7. Since this strategic issuance of government bonds distorts the resource allocation form
the ex ante point of view, it is considered to be one of the time inconsistency problems.

8. One of the reasons why Japan has accumulated the debt drastically is related to the po-
litical situation of Japan in the 1990s. Especially after 1993, several parties formed a coalition
government. This instability of government party in the diet resulted in the delay of fiscal
structural reform toward fiscal reconstruction because the politicians have to take into ac-
count the possibility of dropping power when carrying out such policies.



and numerical studies. We also investigated the desirable coordination of
fiscal and monetary authorities toward fiscal reconstruction.

We have also investigated confidence crisis of government debt and
spontaneous default of fiscal authority. The fiscal authority has an incen-
tive to default when the amount of debt outstanding is more than a certain
level. Expecting the debt default, the investors do not buy the public bonds
at all. The public bonds, therefore, cannot be sold when the issuance leads
the amount of debt outstanding to be more than the certain level. In this
respect, the fiscal authority has to take into account the upper limit of
stocks of public debt. Our numerical study suggests that the fiscal author-
ity could still avoid a default in Japan.

We have also showed that for a country with large stocks of public debt
like Japan, the fiscal authority has an incentive to issue public bonds strate-
gically. This strategic bias distorts the monetary authority to increase in-
flation too much. To eliminate this distortion bias and to attain fiscal re-
construction, an institutional ceiling on the debt issuance is one of the
effective policy tools.

Appendix

Numerical Analysis in a Realistic Case

In section 11.4.4, we also numerically examine a realistic case, which is the-
oretically analyzed in sections 11.4.1 through 11.4.3. We can easily extend
the analytical framework to a more general T-period model. Now we in-
troduce maturity structure of the government bond. The government can
issue (inflation-indexed) bonds, and choose their maturity. The pure ex-
pectation hypothesis of interest rates is assumed to be held. In such a situ-
ation, the fiscal authority faces the following budget constraint in period t;

gt � ∑
t�1

s�0

(1 � �)t�sbs,t � �t � ��t � ∑
T

v�t�1

bt,v

or

(A.1) K̃ � � ∑
t�1

s�0

(1 � �)t�sbs,t

� ��t � � � ��t � (g̃ � gt ) � ∑
T

v�t�1

bt,v

where Bs,t denotes the amount of bonds issued in period s with a prescribed
payout in period t and bst 	 Bst /X̃. Note z � 1 in the normal situation, and
0 � z � 1 in default of payment. The initial maturity structure of the gov-

x̃
�
vz

(1 � z)x̃
�

vz
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ernment bond (B0v⏐v 
 1) is exogenously given for the government in each
period. The government in period t chooses gt, �t, btv (t � 1 � v � T ).

The Normal Case in the Final Period

If the government does not trigger a debt default in the final period (pe-
riod T), we obtain the following conditions from the first-order conditions
for the choice of (�T, �T, gT), taking policies decided by the other authority
and inflation expectation as given,

v(x̃ � xT) � �gS ( g̃ � gT) � ��M�T

Moreover, from the previous conditions and the government budget con-
straint and the restriction generated by the rational expectations formation
of the private sector (�e

T � �T), the following relations are held

(A.2) �T � (K̃ � bT)

�T � � (K̃ � bT)

g̃ � gT � (K̃ � bT)

where bT 	 ΣT–1
s�0(1 � �)T–sbsT . Hence, the value of the loss function of the

fiscal authority is

(A3) VT
FN 	 (K̃ � bT)2

Policy Choice in Period T – 1

In period T – 1, investors of the government bonds first expect whether
the government will trigger a debt default (in period T – 1 or the period T).
If they believe the default occurs, they do not buy the bonds at all. This sit-
uation is confidence crisis. Under this situation, the government cannot
newly issue bonds (bT–1,T). If investors expect the default does not occur, the
government bonds are freely treaded.

After that, the fiscal authority chooses {�T–1, gT–1, bT–1,T} to minimize its
loss function, subject to the budget constraint (A.1). Also the monetary au-
thority chooses {�T–1} to minimize its loss function, without any regard for
the budget constraint (A.1).

The Normal Case (Case N)

First, we consider a situation that confidence crisis does not occur. Un-
der this situation, the government can newly issue a one-period bond
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(bT–1,T). The fiscal and monetary authorities minimize their loss functions.
Thus the authorities in period T – 1 have the following loss functions

(A4) Va
T�1 � [��a�

2
T�1 � (xT�1 � x̃)2 � �gS (gT�1 � g̃ )2] � �SVT

aN

where a � F, M. VT
aN denotes the value of loss function in the normal case

in the final period. VT
FN is defined as (A.3), and VT

MN is obtained by assign-
ing equation (A.2) to equation (7).

The monetary authority minimizes equation (A.4) regardless of the gov-
ernment budget constraint, taking policies selected by the fiscal authority
and inflation expectation as given. From the first-order condition for the
choice of {�T–1}, we obtain the following condition

(A.5.1) v(x̃ � xT�1) � ��M�T�1

The fiscal authority minimizes its loss function and sets policies to sat-
isfy the following conditions:

(A.5.2) v(x̃ � xT�1) � �gS(g̃ � gT�1) � �N
∗ [K̃ � bT ]

From the previous conditions (A.5.1, A.5.2) and the government budget
constraint, the following relations are held under the rational expectations
formation of the private sector (�e

T–1 � �T–1)

(A.6) bT�1,T � �T�1�K̃ � bT�1 � �∗
N�K̃ � ∑

T�2

s�0

(1 � �)T�sbs,T��
�T�1 � � (K̃ � bT�1 � bT�1,T)

� �T�1�∗
N�K̃ � bT�1 � [K̃ � (1 � �)3b03 � (1 � �)2b13]�

�T�1 � �T�1�∗
N

� �K̃ � bT�1 � [K̃ � (1 � �)3b03 � (1 � �)2b13]�
g̃ � gT�1 � �T�1�∗

N

� �K̃ � bT�1 � [K̃ � (1 � �)3b03 � (1 � �)2b13 ]�1
�
1 � �

1
�
N�gS

1
�
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1
�
N��M

1
�
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where bT–1 	 ΣT–2
s�0(1 � �)T–1–sbs,T–1, �T–1 	 (1 � �)/[1 � �S(1 � �)2N∗

F /N].
Therefore, we obtain the value of the loss function as follows

(A.7) VFN
T�1 	 (K̃ � bT�1 � bT�1,T)2 � �S (K̃ � bT)2

� �2
T�1[(�∗

N )2 � �S ]�K̃ � bT�1 � �K̃ � ∑
T�2

s�0

(1 � �)T�sbs,T��2

The Case of Default in the Final Period 
Under Confidence Crisis (Case C)

Next, we consider a situation that confidence crisis occurs. Under this
situation, the government cannot newly issue any bond (bT–1,T � 0). The fis-
cal and monetary authorities minimize their loss functions in considera-
tion of the situation in the final period; whether the government faces a
debt default or not in the final period.

At first, we consider the case that default occurs in the final period.
When the government does declare a debt default in the final period, the
government budget constraint in the final period becomes equation (A.1)
with z � 0. Under this situation, we obtain the following conditions from
the first-order conditions for the choice of {�T, �T, gT}, taking policies de-
cided by the other authority and inflation expectation as given

(A.8) vz(x̃ � xT) � �gS ( g̃ � gT) � ��M�T

Moreover, from the previous conditions (1	) and (12), and the government
budget constraint (A.8) and the restriction generated by the rational ex-
pectations formation of the private sector (�e

T � �T), the following rela-
tions are held

(A.9) �T � �K̃ � �
�T � � �K̃ � �

g̃ � gT � �K̃ � �
Hence, the value of the loss function of the fiscal authority is

(A.10) VT
FD 	 �K̃ � �2

Next we investigate policy choice in period T – 1. The authorities in pe-
riod T – 1 are written as

(1 �z)x̃
�

vz

H∗
F

�
H2

1
�
2

(1 � z)x̃
�

vz

1
�
H�gS

(1 � z)x̃
�

vz

1
�
Hv2z2

x̃
�
vz

(1 � z)x̃
�

vz

1
�
H��S

1
�
1 � �
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F
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N2
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(A.11)VaC
T�1 � [��a�

2
T�1 � (xT�1 � x̃)2 � �gS (gT�1 � g̃ )2] � �SVaD

T�1

where a � F, M. The monetary authority minimizes (A.11) regardless of
the government budget constraint, taking policies selected by the fiscal au-
thority and inflation expectation as given. Since this situation is the same
as Case C condition with respect to {�T–1} in this case is (A.5.1).

The fiscal authority minimizes its loss functions in consideration of sit-
uation in the final period. The government decides policies to satisfy the
condition,

(A.5.2	) v(x̃ � xT�1) � �gS (g̃ � gT�1)

Therefore, we obtain the value of the loss function in this case as follows

(A.12) VFC
T�1 	 (K̃ � bT�1)

2 � �S �K̃ � �2

The Case of Default in Period T – 1 Under Confidence Crisis (Case D)

Also, we discuss the situation that the government in period T – 1 trig-
gers a debt default under confidence crisis. Under this situation, the gov-
ernment cannot newly issue a one-period bond (bT–1,T � 0).

The fiscal and monetary authorities minimize their loss functions in con-
sideration of situation in the final period. If once the government defaults
on payments in period T – 1, however, the government has no debt in the
final period—that is, there is no default in the final period. Thus the au-
thorities in period T –1 have the following loss functions

(A.13) V�
T�1 � [��a�

2
T�1 � (xT�1 � x̃)2 � �gS (gT�1 � g̃ )2] � �SVT

aN⏐bT�0

where a � F, M. The government budget constraint in this period is (A.1)
with z � 1.

The monetary authority minimizes (A.13) regardless of the government
budget constraint, taking policies selected by the fiscal authority and in-
flation expectation as given. From the first order condition for the choice
of {�T–1}, we obtain the following condition

(A.14.1) vz(x̃ � xT�1) � ��M�T�1

The fiscal authority minimizes its loss function (A.13), subject to (A.1).
The authority sets policies to satisfy the following condition:

(A.14.2) vz(x̃ � xT�1) � �gS (g̃ � gT�1)

From the previous conditions (1	), (A.14.1, A.14.2), and the government
budget constraint (A.1), the following relations are held under the rational
expectations formation of the private sector (�e

T–1 � �T–1)
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�
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(A.15) �T�1 � �K̃ � �
�T�1 � � �K̃ � �

g̃ � gT�1 � �K̃ � �
Therefore, we obtain the value of the loss function in this case as follows

(A.16) VFD
T�1 	 �K̃ � �2

� βS K̃ 2

Welfare Comparison Between Case C and Case D

Does the fiscal authority trigger a debt default under no confidence cri-
sis? It depends on the value of the loss function of the fiscal authority in
each case.

If VFD
T–1 
 VFC

T–1, the government does not trigger a default in period T – 1.
On the other hand, in the case of V2

FD � V2
FC, the fiscal authority has in-

centives to default on payments in period T – 1.
The details are as follows. In the case of K̃ � Nx̃vz /1 � z and D � K̃ 2,

VFD
T–1 � VFC

T–1 is satisfied under the following conditions

(A.17) bT�1 � �SK̃2 �� (1 � ��
S)D� � K̃,

These conditions suggest that the government has an incentive to default
when the amount of debt outstanding is more than a certain level.

Welfare Comparison Between Case N and Case C or Case D

Whether the confidence crisis occurs or not in period T – 1 depends on
welfare loss of the fiscal authority in each case. If the government defaults
on payments, investors of the government bonds face losses. Thus, they do
not buy the bonds at all when they expect that the government will trigger
a debt default in period T – 1 or the final period.

If VFN
T–1 � min{VFC

T–1, V
FD
T–1}, the fiscal authority does not have any incen-

tives to default in each period. Hence, investors can purchase the govern-
ment bonds. We further analyze this situation.

VFN
T–1 � VFC

T–1 � VFD
T–1 is satisfied, under the following conditions

(A.18) 0 � bN,T�1 � �SD � K̃2��T�1�1 � �
1 �

1

�
��2

� 1�,

where

N∗
F

�
N2

1
�
2

(1 � z)x̃
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vz

H∗
F

�
H2

1
�
2

(1 � z)x̃
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vz

1
�
H�gS
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Hv2z2
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�T�1 	 δ2
T�1[(�∗

N)2 � �S ], bN,T�1 	 (�T�1 � 1)b2
T�1

� �T�1�∑
T�2

s�0

(1 � �)T�sbs,t�2

� 2�T�1bT�1 ∑
T�2

s�0

(1 � �)T�sbs,T � 2K̃bT�1

� 2K̃�T�1�1 � ��bT�1 � ∑
T�2

s�0

(1 � �)T�sbs,T�,

bT�1 � βSK̃2 �� (1 � ��
S)D� � K̃,

and

(A.17) �T�1 �
2

On the other hand, VFN
T–1 � VFD

T–1 � VFC
T–1 is satisfied under (A.17) and the

following conditions

(A.19) 0 � bT�1 � ∑
T�2

s�0

(1 � �)T�sbs,T � ��
D

�

�

T�

�

1
�K̃

�� � �1 � �
1 �

1

�
��K̃

and

�T�1 �

When VFN
T–1 � min{VFC

T–1, V
FD
T–1}, that is, conditions (A.17	) and (A.18) or

(A.17) and (A.19) are held, investors buy the government bonds in period
T – 1. It means that there is no confidence crisis in period T – 1 under this
situation. Otherwise, investors do not buy bonds at all in period T – 1. Thus
confidence crisis occurs in period T – 1.

Policy Choice in Period t

In general, in period t, investors of the government bonds first expect
whether the government triggers a debt default in subsequent periods. If
they believe the default occurs, they do not buy the bonds at all. This situ-
ation is confidence crisis. Under this situation, the government cannot
newly issue bonds. If investors expect the default does not occur, the gov-
ernment bonds are freely treaded.

After that, the fiscal authority chooses {�t, gt, bts} to minimize its loss
function, subject to the budget constraint (A.1). Also the monetary au-
thority chooses {�t} to minimize its loss function, without any regard for
the budget constraint (A.1). The structure of this policy game from period
T – 2 to period T, for example, is shown in figure 11A.1.

D � �SK̃ 2

��

�1 � �
1 �

1

�
��2

K̃2

1 � �SD
��

�1 � �
1 �

1

�
��

1
�
1 � �
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Fig. 11A.1 The structure of a policy game between fiscal and monetary policy au-
thorities
Notes: NC: nonconfidence crisis; C: confidence crisis; D: default, ND: nondefault; P: policy
choice; F: fiscal authority; M: monetary authority; I: investors.

The Normal Case (Case N)

First, we consider a situation that confidence crisis does not occur. Un-
der this situation, the government can newly issue bonds. The fiscal and
monetary authorities minimize their loss functions. Thus the authorities in
period T – 1 have the following loss functions

(A.4	) Vt
aN � �

1

2
�[��a�t

2 � (xt � x̃)2 � �gS(gt � g̃ )2] � �SVaN
t�1

where a � F, M. VaN
t�1 denotes the value of loss function in the normal case in

the final period. From the first-order conditions like (A.6), the value of the
loss function of the fiscal authority in period t in the normal case becomes

Vt
FN � �t�K̃ ∑

T

s�t

(1 � �)t�s � ∑
t�1

s�0
�(1 � �)t�s∑

T

v�t

bs,v��2

where

�t 	 [(β∗
N�t�1)

2 � �S�t�1]δt
2, �T � 1, δ2 	 ,

and the (optimizing) newly issued bond in period t is

∑
T

v�t�1

bt,v � �
1 �

δt

�
�

� �K̃ �∑
t�1

s�0

(1 � �)t�sbs,t � �t�1�∗
N�K̃ ∑

T

s�t�1

(1 � �)t�1�s �∑
t�1

s�0
�(1 � �)t�1�s ∑

T

v�t�1

bs,v���

1 � �
��
1 � �t�1(1 � �)�∗

N

N∗
F

�
2N2



The Case of Default Under Confidence Crisis

Next, we consider a situation that confidence crisis occurs in period t.
Under this situation, the government cannot newly issue any bond in this
and subsequent periods. If the government triggers debt default in period
t, we also obtain the value of the loss function of the fiscal authority in pe-
riod t in default case as follows

Vt,0
FD 	 �K̃ � �

(1 �

vz

z)x̃
��2

� �t�1�K̃ ∑
T

s�t�1

(1 � �)t�1�s�2

,

from the first-order conditions like (A.14.1, A.14.2). Likewise, if the gov-
ernment defaults in period t � j (0 � j � T – t), from the first-order condi-
tions like (A.5.1), (A.5.2	) and (A.9), the value of the loss function of the
fiscal authority in period t becomes

Vt, j
FD 	 � j

S �K̃ � �
(1 �

vz

z)x̃
��2

�

� ��S
j�1�t�j�1�K̃ ∑

T

s�t�j�1

(1 � �)t�j�1�s�2

� ∑
t�j�1

h�t

�S
h�t�K̃ � ∑

t�1

v�0

(1 � �)h�vbv,h�2�
We define Vt

FD 	 min{Vt, j
FD⏐0 � j � T – t}.

Hence, if Vt
FN � Vt

FD, the fiscal authority does not have any incentives to
default in period t. We numerically examine a realistic case based on the
above setting in section 11.4.4.
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Comment Dante B. Canlas

The Doi, Ihori, and Mitsui chapter (DIM henceforth) takes off from some
down-to-earth facts about the Japanese government’s budget deficits and
the existing maturity structure of its bonds and other government debt pa-
pers. The backdrop is the collapse of the so-called bubble economy in the
early 1990s, the aftermath of which has been a prolonged economic slump
marked by modest and spotty episodes of recoveries.

The authors attempt to assess the sustainability of Japan’s debt policy by
using the theory of optimal fiscal and monetary policy to assess the story
behind the government’s actual fiscal policy choices. From the perspective
of a class of models that shares this theoretical platform, the writers try to
extract a consistent set of efficiency and welfare principles that could offer
guidelines about the future conduct of fiscal and monetary policy.

The usual starting point for the theory that is put to work in the DIM
chapter is a government that consumes fixed amounts of goods and ser-
vices. Prices and quantities are determined competitively. At some point in
time, the fiscal authority may decide to increase the existing pattern of gov-
ernment spending to be financed not by a tax increase but by issuance of
government debt. This debt may be in the form of interest-bearing bonds
or noninterest bearing money. In this setting, the fiscal authority deter-
mines the level of the public debt while the monetary authority, the com-
position of that debt. The degree of independence enjoyed by the monetary
authority from the fiscal authority largely determines whether an income
tax at some future date or an inflation tax finances the budget deficit.

Theoretically, one can assume, following Frank Ramsey’s (1928) canon-
ical growth model, the presence of a central planner, with the fiscal and
monetary authorities viewed as acting in a cooperative way. Both authori-
ties take their cue from the central planner who maximizes a social welfare
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function with discounted future utilities, and who recognizes the con-
straints posed by the existing production technology and the government
budget. The constrained maximization yields the efficiency and optimality
principles that in principle could also be delivered by a system of compet-
itive markets with rational firms and consumers guided by a decentralized
price system. The equilibrium situation may be described, using Robert
Lucas’s words (1986, 117–34), as an “evenly rotating system” through time,
where price ratios adjusted for the given tax rates equal the ratios of the
marginal rates of substitution for all the commodities taken pairwise. In
case the fiscal and monetary authorities do not cooperate, then the situa-
tion may be modeled as a game wherein the players behave strategically;
multiple equilibria may result, some of which are not Pareto optimal.

Today, there is a large body of aggregative theoretical models that may
be regarded as extensions or modifications of the theory of optimal fiscal
and monetary policy that I have just roughly described. I would regard the
DIM chapter, which presents a number of interrelated models, as belong-
ing to this genre. For example, let me draw attention to the first model of
debt management that the authors present in section 11.3.2. The model
imagines a world with households, firms, a fiscal authority, and a monetary
authority. Households supply labor and form labor unions that possess
wage-setting powers. The writers then posit a well-behaved production
technology and a short-run aggregate supply function similar to that of
Robert Lucas (1973). The two authorities act in a cooperative manner and
behave so that a social loss function is minimized subject to the various
constraints that the agents in the model confront. Efficiency and optimal-
ity conditions, perhaps second-best, governing inflation, tax rates, and
government purchases are derived.

I would like to raise two questions in relation to this basic lead-off model
of the DIM chapter. One, does it succeed in deriving a unified and consis-
tent set of welfare-theoretic principles? I have some doubts and I hope the
authors can help me out of my quandary. While the first-order conditions
may be precise enough, I’m not sure about the propositions or intuitions
the authors offer. Consider, for instance, their statement on maintaining
“the neutrality of bonds toward social welfare (social loss).” It is unclear
whether this is a proposition that flows out of their first-order conditions
or is merely an expression of opinion.

The concerns that I have about the basic DIM model may be products of
my own severe bounded-rationality affliction. The authors have assembled
a seemingly hybrid model that combines insights from some celebrated
papers, both descriptive and normative, on optimal fiscal (e.g., taxation,
public debt management) and monetary policy. But major differences in
the analytical frameworks of these papers exist; it would not do to pick one
principle here and another there, and still hope to produce a unified and
mutually consistent set of principles. For example, if tax smoothing is the
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preferred fiscal policy choice, then tax rates ought to remain the same
across time and across states of nature. But suppose debt financing using
money prevails; then the inflation tax may have to be followed by an in-
come tax (or consumption tax) to try to induce a rate of deflation that re-
stores the value of people’s cash balances in real terms. Time inconsistency
results as the constant tax rate is abandoned at some future date.

My second and final question is this: do the efficiency and optimality
conditions offer useful guides for the actual conduct of fiscal and monetary
policy in Japan? In the concluding part of the chapter, the authors suggest
a smoothing rule. The mechanics of the proposed rule have to be spelled
out in detail. Moreover, the authors have to go beyond saying, “it is indis-
pensable to restrain the increasing trend of reliance on government debts.”
Japanese politicians and bureaucrats have known this all along. Why? Will
the Japanese, particularly, the elderly, not willingly hold those bonds any-
more? At the most rudimentary level, some quantitative estimates of the
effects of alternative modes of debt financing on the consumption and sav-
ing behavior of Japanese would be of help in this regard.
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12.1 Introduction

The 2003 annual report on the Japanese Economy and Public Finance
(released by the Japanese Cabinet Office) stated “the sustainability of the
present fiscal and social security systems is uncertain and hence, an early
commitment toward bold institutional reforms is required” (p. 1). The an-
nual report listed for the first time social security reforms with regard to the
aging population, and presented these reforms not in the form of a prob-
lem to be dealt with in the future but as an issue of urgent importance.

In the public pension reforms of 2004, Japan cut future pension benefits
substantially. Since the ratio of the aggregate pension benefits to the na-
tional income (NI) is designed to be stable in the future, the financial prob-
lems associated with public pension have been resolved to some extent.
Failure to reduce intergenerational inequality is a persistent problem in the
public pension program; this is because the primary aim of the reforms was
to reduce the pension benefits and contributions of future generations.

The expenditure incurred on health insurance and long-term care insur-
ance is also expected to increase. It is not easy, however, to reduce these
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benefits as pension benefits because health care and long-term care ser-
vices are essential for human welfare. Bradford and Max (1997) and Cut-
ler and Sheiner (2000) have shown that an unfunded health insurance cre-
ates considerable intergenerational income redistribution. If these health
insurance costs are financed using the current scheme (essentially, a pay-
as-you-go system), a large increase in the future burden of these costs will
become inevitable, thus creating an intergenerational imbalance of bur-
den. One way to restoring intergenerational equity is for social insurance
programs to prefund the expected increase in future costs. In this chapter,
we consider the effects of introducing a prefunding scheme on the inter-
generational distribution of burdens. Based on the following three points,
this chapter gives new insights into the future financial problems of social
insurance programs.

First, this chapter examines both health care and long-term care pro-
grams. Feldstein (1999) proposed prefunding of the Medicare program,
and Suzuki (2000) conducted a simulation study of the prefunding of the
Japanese health insurance program. This chapter also explores the concept
of prefunding long-term care insurance. Annual spending on long-term
care services is smaller than the expenditure incurred on health care ser-
vices; however, long-term care costs are concentrated heavily on the aged
population. Therefore, prefunding the cost associated with long-term care
requires a large amount of saving. It is necessary to take into account both
health and long-term care insurance in order to be able to comprehend the
financial problems faced by social insurance programs in the future.

Our analysis of the intergenerational inequity of burdens is along the
lines of the generational accounting pioneered by Auerbach, Gokhale, and
Kotlikoff (1991). Since we have focused on the ways in which health and
long-term care costs may be financed, the analytical framework adopted 
is somewhat different from that used in the generational accounting ap-
proach. We specify future policy variables and calculate the cost burdens
with regard to the specified policy scenario. Our focus is confined only to
health and long-term care insurances, while the generational accounting
model considers a wider range of governmental programs. We have instead
provided a detailed discussion of these programs.

Second, our simulation has a long time horizon until the fiscal year (FY)
2100, while the government has projected social security costs for health
care and long-term care until FY 2025. Government projections with re-
gard to social security costs were only until FY 2025 since the aging pro-
cess was expected to reach its peak at this point with most baby boomers
approaching the end of their lifetime. Due to a decline in fertility rates af-
ter the late 1970s, aging is now expected to continue beyond FY 2025; a
much longer time horizon is required in order to examine the effects of a
demographic change on social security costs.
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Third, the validity of future projections is examined. The main alterna-
tive scenario here assumes that, with the exception of population structure,
all the present factors will be sustained in the future. This projection pro-
cedure is applied mechanically to the labor force, health care expenditure,
and long-term care costs instead of constructing a sophisticated forecast-
ing model. A virtue of the mechanical projection model is that relation-
ships between the variables under consideration can be easily established.
Comparing the projected values with the government’s forecasts can clar-
ify the manner in which projections are influenced by the government as-
sumptions.

The organization of this chapter is as follows. Section 12.2 describes the
current problems in the budget of the Japanese social security programs.
We point out that the growth of health and long-term care costs is the most
serious problem for the sustainability of the government budget.

Section 12.3 focuses on the projections of labor force participation. The
government projection is optimistic because it assumes that a greater num-
ber of women and the elderly will participate in the labor market. We pro-
vide an alternative projection in which increasing labor force participa-
tion is not expected. Although the estimated labor force depends on the
assumptions of labor supply behavior, the trend decline in the total labor
force will be significant in any scenario.

Section 12.4 focuses on health care expenditure and long-term care ser-
vice costs. We project these costs until FY 2100 with regard to three sce-
narios. Even under the most optimistic scenario that assumes stagnation in
the growth of per capita cost, the previously mentioned costs to income
will steadily increase until the 2060s.

Section 12.5 explains some policy simulations that deal with the financ-
ing of future health and long-term care costs until FY 2100. It is shown
that the balanced budget operation of health and long-term care insur-
ances will create a large inequity of burden across generations. Raising 
the premium immediately and prefunding rising future costs will help to
equate the burden across generations. However, with regard to our baseline
scenario, the total burden must be raised immediately by approximately 60
percent.

We present some concluding remarks in section 12.6.

12.2 Long-Term Projection of Social Security Benefits

The Ministry of Health, Labor and Welfare (MHLW) occasionally
publishes “Perspectives on the Benefits and Burdens of the Social Secu-
rity System” (Shakai-hoshou no Kyufu to Futan no Mitooshi), which proj-
ects the benefits and burdens associated with public pension, health care,
and social work, including long-term care. According to the projections

Policy Options for Financing Future Health and Long-Term Care Costs 417



made in May 2004 (we refer to it as MHLW 2004 projection hereafter),
total social security benefits are expected to increase from 23.5 percent of
the total NI at factor cost to 29 percent between FY 2004 and FY 2025
(see table 12.1).1

However, future trends in these benefits vary with social security pro-
grams. Public pension benefits will not increase and will actually become
slightly lower in FY 2025 as compared to their current levels. This stabi-
lization of future pension benefits was achieved by the pension reform of
2004. Prior to this reform, the contribution rate for private employees to-
ward the pension program was planned to increase gradually from 13.58
percent of total earnings to 23.1 percent of the same in FY 2020. Since this
figure appeared to be unacceptable, controlling the contribution rate be-
came the primary focus of this reform. The final contribution rate was re-
duced to 18.3 percent of total earnings, and a significant reduction in ben-
efits for the future was implemented. However, this reform does not resolve
all of the major problems. As explained by Maekawa (2004), since benefits
are gradually reduced, the reform fails to correct the inequity in net bene-
fits among generations. An immediate reduction in benefits accompanied
by an increase in the contribution rate is necessary to reduce the intergen-
erational inequity.

An emerging component of social costs is the benefits of health insur-
ance and long-term care insurance. Health care benefit as a fraction of NI
will increase by 4.1 percentage points until FY 2025, whereas the long-
term care benefit will grow by 2.2 percentage points during the same pe-
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Table 12.1 Projection of Social Security benefits and burdens (% of NI at
factor cost)

Fiscal year

2004 2010 2015 2025

Social Security benefits 23.5 25.4 27.0 29.0
Public pension 12.6 12.8 12.9 12.2
Health care 7.1 8.2 9.2 11.2
Welfare, etc. 3.8 4.3 4.7 5.7

Long-term care 1.4 2.2 2.7 3.6
Social Security burdens 21.3 24.2 26.6 29.5

Social insurance premium 14.2 15.5 16.7 18.3
Government subsidies 7.1 8.7 9.6 11.2

Source: Ministry of Health, Labor and Welfare (2004).

1. The ratio of total security benefits to IN at factor cost indicates an unnecessary fluctua-
tion when the VAT tax rate changes. The Japanese government had begun to use the ratio of
total security benefits to IN at factor cost long before the introduction of VAT. In this chap-
ter, however, we shall focus on the ratio of these benefits to GDP instead.



riod. The big question that needs to be answered by the policymakers is:
how to finance these costs?

If health and long-term care insurances are operated by the pay-as-you-
go system, the cost burden on workers will steadily increase, thus creating
an intergenerational imbalance of burdens. Prefunding future social secu-
rity costs will help to reduce this imbalance by forcing the present genera-
tions to pay more, thereby reducing the extra burden on future generations.
The financial condition of a prefunding system relies on future economic
variables such as the interest rate, wage growth rate, and technological
change in medicine. Since the reliability of a future projection is a crucial
factor in determining the success of prefunding schemes, we shall examine
how a prefunding system is affected by the future conditions of the Japa-
nese economy.

12.3 Economic Growth and the Labor Force

In this section and the succeeding one, we shall discuss the properties of
governmental projections and provide our alternative projections on the
labor force, economic growth, health care costs, and long-term care costs.
This section focuses on variables that determine income.

The publication “Perspectives on the Benefits and Burdens of Social Se-
curity” does not rely on a general equilibrium model of the economy. It as-
sumes the growth rate of real national income to be the sum of the growth
rates of wage and labor force. This framework can be justified in the fol-
lowing situation. A production function is homogeneous of degree one
with capital K and labor L. This function witnesses a labor-augmenting
technological progress. It is represented as

(1) Y � F(K, AL).

Here, Y and A represent the output and efficiency, respectively. Differenti-
ating equation (1) with respect to time yields

(2) � � � � � � � .

When the growth rates of capital and efficiency unit of labor are the
same, the first term in the RHS of equation (2) becomes zero. The eco-
nomic growth rate then equals the sum of the growth rate of labor-
augmenting technological change (the wage growth rate) and the growth
rate of labor input.

The MHLW 2004 projection assumes the growth rate of labor input to
be 0.1 percent until FY 2008, –0.2 percent in FY 2009 and FY 2010, and
–0.5 percent from FY 2011 onward. The labor force in FY 2025 will be
61.58 million, which is 7.24 percent smaller than its level in 2004. This
framework is based on a detailed projection of the labor force titled “A
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Forecast of Labor Force Participation Rates” (Rodoryokuritsu no Mi-

tooshi), which was compiled by the Employment Security Bureau of MHLW
in May 2002 (we shall refer to it as the MHLW 2002 labor force projec-
tion). The lower section of table 12.2 indicates that the MHLW 2002 labor
force projection forecasts an increase ni the labor force participation rates
of the elderly and women. The upper section of table 12.2 however, indi-
cates the labor force calculated by multiplying the labor force participa-
tion rates as reported by the Employment Security Bureau and the official
population projections (medium variant) for each age group. The calcu-
lated labor force in 2025 is 62.97 million, which is slightly greater than
those estimated by the MHLW 2004 projection. The initial point of the
MHLW 2002 labor force projection was 2000, when the total labor force
was 67.66 million. Due to the decline in the labor force to 66.42 million in
2004, the MHLW 2004 projection starts with a smaller initial point and
adopts a similar growth rate, thus estimating a smaller labor force in the fu-
ture.

While the government projection assumes an increase in the labor force
participation, we are apprehensive of this increase not being realized. To
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Table 12.2 The projection of the labor force by MHLW, by gender and year

Male Female

2000 2025 2000 2025

Labor force (thousands) 40,140 36,310 27,520 26,655
Labor force participation 

rates by age group (%)
15–19 18.4 20.1 16.6 17.8
20–24 72.7 77.6 72.7 73.7
25–29 95.8 95.9 69.9 75.3
30–34 97.7 97.6 57.1 65.0
35–39 97.8 97.8 61.4 67.4
40–44 97.7 97.8 69.3 75.2
45–49 97.3 97.5 71.8 77.0
50–54 96.7 96.9 68.2 73.5
55–59 94.2 94.4 58.7 67.5
60–64 72.6 85.0 39.5 60.5
65– 34.1 29.5 14.4 13.0

Source: The 2025 labor force: the Perspective on the Labor Force Participation Rate (July
2002, the Employment Security Bureau, Ministry of Health, Labor and Welfare) and the 2000
labor force and labor force participation rate: the Labor Force Survey (Statistics Bureau,
Ministry of Internal Affairs and Communication).
Note: The 2025 labor force is calculated by multiplying the projected population (medium
variant) reported in the Population Projections for Japan: 2001–50 (January 2002, National
Institute of Population and Social Security Research) by the labor force participation rates by
age groups.



examine the impact of projecting a future labor supply optimistically, we
considered an alternative scenario.2 We used the labor force participation
rates by age from the 2000 Population Census and the future population es-
timates from “The Population Projections for Japan: 2001–2050” (January
2001, National Institute of Population and Social Security Research). The
Population Census records the labor force participation rates of individu-
als up to 84 years of age (individuals aged 85 years and above are catego-
rized as one age group). We rescaled the labor force participation rates of
each group in such a manner that our estimates of the total labor force in
2000 were in concordance with the values reported in 2004 by the Labor
Force Survey.3

Table 12.3 shows our mechanical projection. From 2004 to 2025, the la-
bor force will decrease by 8 million to a level of 58.39 million people. A de-
crease in the labor force will continue after 2025 and every decade will wit-
ness a labor force loss of more than five million people. In 2050, a total
labor force of 44.69 million people will be available. The rate of change in
the total labor force with regard to its value in 2004 is 32.7 percent. When
a population projection is based on a low variant, the projected number be-
comes more pessimistic. In 2050, the rate of change in the total labor force
with regard to its value in 2004 is 38 percent. Since the effects of a low birth
rate appear only after newborn generations begin to work, the labor force
in 2025 does not show considerable variations.

The MHLW 2004 projection regarded the labor force as a labor input.
Since the efficiency of labor varies with age, the overall values of labor force
and labor input may fluctuate differently. However, the procedure followed
in the MHLW 2004 projection can be refined. We estimated an efficiency
unit of labor implied by the two MHLW projections, assuming that effi-
ciency is directly proportional to wage. The age-wage profile by age group
and sex was collected from the published cross-tables of the 2003 Basic Sur-
vey on Wage Structure (Chingin Kozo Kihon Chosa, MHLW). For each age
the efficiency unit of labor input is calculated as the product of the total
wage per worker and the projected labor force. We rescaled the aggregated
efficiency unit of labor in 2004 so that it equaled the total labor force in that
year. We considered three scenarios: our mechanical projection (pessimistic),
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2. Iwamoto (1998) analyzed existing studies on labor force and also projected the labor
force until 2020. His mechanical projection assumes that the present labor force participation
rates by age groups will be sustained in the future and that the structure of future populations
will change. His estimates are not very different from preceding estimates made in academic
studies that also incorporated behavioral changes. This can be attributed to the fact that there
is no scope for drastic changes in the labor force participation rates of working-age popula-
tions. In addition, although the trend regarding birth rates in the future is uncertain, future
population can be predicted with considerable surety.

3. The Population Census recorded the labor force in 2000 to be 66.1 million. According to
the Labor Force Survey, it was 67.66 million.
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the MHLW 2004 projection (optimistic), and the MHLW 2002 projection
(more optimistic).

Figure 12.1 depicts the three scenarios regarding labor input. According
to our previously discussed normalization, the MHLW 2002 labor force
projection estimated the labor input in 2025 to be 63.02 million. The 2004
counterpart of our mechanical projection is estimated to be 59.03 million.
The MHLW 2004 projection underlying the social security cost projection
lies between these two values. While the difference between these projec-
tions is significant, all of them project a further decline in the value of la-
bor input after 2025. In 2100, the value of labor input is estimated to be
30.08 million in the most optimistic case as against 28.08 million in the
most pessimistic one. The bottom line is that even in the most optimistic
scenario, the large decline in the availability of labor force will be unavoid-
able.

12.4 Long-Term Projections of Health and Long-Term Care Benefits

The MHLW projection assumes that the costs incurred by health care
and long-term care will grow more rapidly as compared to income. If our
mechanical projection procedure is applied to both these costs, the esti-
mates will be smaller than those estimated by official projections. To clar-
ify the meaning of the official projections, this section describes a sensitiv-
ity analysis employing alternative settings for the key variables. Combining
the two scenarios of health and long-term care costs with the three projec-
tion scenarios of labor forces, we apply six cases of projections. The fol-
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Fig. 12.1 Comparison of three labor input projections



lowing two subsections describe a procedure used for projecting the two
costs. We then present the results obtained for the sensitivity analysis.

12.4.1 Health Care Cost

Table 12.4 compares five recent projections about health care and long-
term care costs. Since projections in different years assume different infla-
tion rates, comparing nominal variables is misleading. When we look at the
ratios of social security benefits to NI, projected health expenditures differ
mildly. The real growth of health care costs appears to be more stable than
the nominal growth of the same.

Future health expenditures are projected by extrapolating the most re-
cent actual values of nominal health expenditure; these do not correspond
with the values of inflation rate and economic growth rate. For example,
the May 2004 projection assumes that the per capita nominal health care
cost for the nonelderly (individuals under the age of 69) will grow at 2.1
percent and that for the elderly aged 70 and above will grow at 3.2 percent.
These growth rates are based on the historical averages recorded during
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Table 12.4 Perspectives on health care and long-term care costs reported by the Ministry of
Health, Labor and Welfare (in trillions of yen)

Projected date

November 1996
March September October May May 

Fiscal year 1994 (A) (B) 1997 2000 2002 2004

Health care costs
1993 24
1995 24 24 24
2000 38 26
2010 68 35 34
2025 141 107–108 96 90 71 60 59

(11–19) (11.5–18) (10–16) (10–15) (11) (11) (11)
Long-term care 

service costs
2005 6
2010 8 9
2015 12
2025 13–20 14–21 21 20 19

(2) (2.5) (3) (3.5) (3.5)

Sources: Welfare Vision for the 21st Century (May 1994, Ministry of Health and Welfare) and various
issues of Perspectives on the Benefits and Burdens of the Social Security System (Ministry of Health,
Labor and Welfare).
Notes: Numbers represent benefits of each type of social insurance. The numbers in parentheses repre-
sent the ratio of social insurance benefits to NI at factor cost. The projection in November 1996 con-
tained two scenarios. Case (A) assumed that the long-term care insurance would not be introduced. Case
(B) assumed that it would be introduced in FY2000.



1995 and 1999.4 The extrapolation of nominal health expenditure without
taking into account the effects of inflation can be problematic from the
viewpoint of economic theory. Economists generally make projections
based on real values, and the methodologies adopted by them belong to a
family of mechanical projections. Iwamoto (2004) analyzed several projec-
tions made in existing studies such as Ogura and Irifune (1990); Ogura
(1994); Niki (1995); Iwamoto, Takeshita, and Bessho (1997); Nishimura
(1997); and Tokita et al. (1997). He concluded that in the following 30
years, the national health expenditure would increase by about 1.4 times
compared to its level in 2000. Our mechanical projection follows a method
established by existing studies and assumes that per capita health expendi-
ture by age group reported in the National Medical Expenditure (MHLW,
shown in table 12.5) will be sustained in the future. For the future popula-
tion data, we use the medium variant of the official projection.

Although the previous projection assumes no real growth of health care
cost, it can be easily extended to cases in which the health care cost grows.
When the economy grows, we focus on the ratio of health care cost to in-
come. When the health care cost and income grow at the same rate, the ratio
will not change. In such a scenario, our mechanical projection estimates can
be considered as this ratio. In the alternative framework described in the next
section, we will concern ourselves only with the difference in growth rates be-
tween costs and income and not with the absolute levels of each growth rate.

Since we intend to frame our mechanical projection in such a way that it
is comparable with the MHLW 2004 projection, the data with regard to age
group were converted so that they were in concordance with the income
level of FY 2004. First, per capita health care cost by age group was pro-
portionally adjusted so that the national aggregate of the same matches the
figures reported in the Medical Information Analysis System (MEDIAS),
which reports the health care costs paid by public health insurance. The
national aggregate of health care costs was calculated as the product of
population and per capita cost by age group. The rescaled age-cost profile
was used to project future health care costs.

Further, we decomposed the total cost toward social insurance payment
and out-of-pocket expenses. Unfortunately, MEDIAS does not provide
this decomposition. We obtained the figures for social security payment
from the National Medical Expenditure survey (Kokumin Iryohi).5 While
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4. The MHLW provides an estimation of the growth rate in medical expenditure after ad-
justing for the effects of population aging since 1980. Overall, the per capita medical expen-
diture had grown less than per capita GDP; however, this correspondence was reversed dur-
ing the 1990s.

5. The National Medical Expenditure (NME) lags one year behind MEDIAS in the release of
data. We first estimated the 2004 NME data by multiplying the growth rate of a comparable ME-
DIAS variable between 2003 and 2004 with the 2003 NME data. Since out-of-pocket expenses
for NME also include payments of medical treatments that are not covered by the social secu-
rity programs, we estimated the out-of-pocket payments as a residual of the overall payments.



allocating social insurance payment across generations, we used the statu-
tory coinsurance rates of 2004 and assumed that they will be sustained in
the future. Since April 2003, the coinsurance rate for the age group 0 to 2
years has been 20 percent, whereas for the age group 3 to 69, it has been 30
percent. For individuals aged 70 years and above, the rate in principle has
been 10 percent (a rate of 20 percent is applied to high-income earners).
Due to the lack of available data, we assume that a rate of 10 percent is
applied to all individuals aged 70 and above. However, the actual out-of-
pocket payments are less than the statutory coinsurance rate because of
stop-loss rules and other schemes to reduce out-of-pocket expenses. We
proportionally scaled the statutory coinsurance rates so that the sum of the
estimated social insurance payments matched the aggregate values re-
ported by MEDIAS in 2004.
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Table 12.5 Expenditures on health care and long-term care per capita, by age group
(2004 fiscal year; in yen)

Age group Health care Long-term care

0–4 158,900
5–9 92,100
10–14 66,700
15–19 58,100
20–24 71,200
25–29 85,600
30–34 97,500
35–39 103,000
40–44 119,100 5,700 (40–64)
45–49 149,900
50–54 199,200
55–59 245,000
60–64 323,100
65–69 433,400 43,800
70–74 564,800 97,000
75–79 749,400 (75–) 203,200
80–84 429,400
85–89 799,900
90–94 1,236,100
95– 1,786,500

Notes: The values are the sum of benefits from insurers and copayments by patients. Health
care expenditure is calculated by proportionally adjusting the FY 2002 value reported in the
National Medical Expenditure (Ministry of Health, Labor and Welfare) so that the national
aggregate matches the health care expenditure reported by MEDIAS; this system totals the
costs of services covered by public health insurance. The National Medical Expenditure cat-
egorizes individuals who are 75 years of age and above as one age group. Long-term care ex-
penditure: the values are calculated by multiplying the actual costs of services covered by
long-term care insurance in October 2004 as reported in the Monthly Report of Long-Term
Care Benefits (Ministry of Health, Labor and Welfare) by 12. Individuals who are 40 years of
age and above can be the recipients of long-term care insurance. The report categorizes indi-
viduals between 40 and 60 years of age as one age group.



Since the available data on health expenditure does not separately report
the expenditure incurred for the age groups 0 to 2 and 3 to 4, we assumed
that the health expenditure per capita will be uniform in these age groups;
we then calculated the average coinsurance rate. Since actual costs are con-
centrated on newborn babies, this procedure may slightly overestimate the
true social security payment value. However, at the same time, many mu-
nicipal governments offer extra benefits toward the health expenditure of
infants from their general budget. Since we do not incorporate these sub-
sidies into our estimation process, it results in an underestimation of the
social security benefits granted to these age groups. However, the overall
impact of these subsidies on our estimation bias is ambiguous.

We then reproduced the MHLW 2004 projection of the future health in-
surance benefits. The MHLW 2004 projection assumes that the nominal
wage growth rate is 2.1 percent per annum. Therefore, per capita health
care costs for the nonelderly will grow simultaneously with the growth rate
of wage. As against this, the growth rate of per capita costs for the elderly
will exceed that for wage by 1.1 percentage points. The projection with re-
gard to the nonelderly is the same as our mechanical projection. For costs
beyond 2025, we need to first specify the growth rate of wage for the same.
If the growth rate of health care costs continuously exceeds that of wage, it
will ultimately exhaust all the resources available to consumers. We thus
need to assume that the growth in health care costs will cease sometime in
the future. Hence, we consider two cases in which a faster growth in health
care costs will eventually stop in FY 2025 or FY 2100. In the former case,
the per capita health care cost for the elderly is 5.56 times greater than that
for the nonelderly. The counterpart in FY 2004 is 4.3. In the latter case, an
extreme increase occurs in the growth of health care cost for the elderly; the
ratio in FY 2100 will be 13.09.

As a measure of financial burden, we focus on the ratio of social security
benefits to the compensation of employees and the mixed income in terms
of national accounts. The denominator of the ratio is assumed to be pro-
portional to the amount of labor input. Changes in future health care costs
can be described by the following three scenarios: the per capita health
care cost for the elderly will (a) grow at the same rate as that of wage growth
(optimistic), (b) will exceed the wage growth rate by 1.1 percentage points
until FY 2025 (pessimistic), or (c) will exceed the wage growth rate by 1.1
percentage points until FY 2100 (very pessimistic). Combining these three
scenarios with future changes in labor input yields nine different cases of
future projection. The upper section of table 12.6 presents these ratios.

The MHLW 2004 projection indicates that the ratio of health expendi-
ture to labor input in FY 2025 will exceed its value in FY 2004 by 1.58. This
scenario was reproduced in our social cost pessimistic and labor force op-
timistic scenarios; this indicates that the ratio will grow by a factor of 1.56
between FY 2004 and FY 2025. On the other hand, the same ratio under
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the mechanical projection will grow by a factor of 1.38 during the same
period. Therefore, the MHLW 2004 projection is more pessimistic with
regard to a future increase in health expenditure as compared to our me-
chanical projection. However, the most pessimistic scenario is a combina-
tion of an extremely pessimistic projection of health care costs coupled
with a mechanical projection of the labor force in the future. In this case,
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Table 12.6 Projection of the ratio of health and long-term care costs to labor input, by year

2010 2015 2025 2030 2040 2050 2100

Health care

Social cost: Optimistic

Labor force
Very optimistic 1.08 1.16 1.29 1.35 1.47 1.62 1.55
Optimistic 1.09 1.18 1.32 1.38 1.51 1.66 1.59
Pessimistica 1.12 1.22 1.38 1.44 1.59 1.74 1.66

Social cost: Pessimistic

Labor force
Very optimistic 1.12 1.26 1.52 1.59 1.75 1.93 1.84
Optimisticb 1.13 1.28 1.56 1.62 1.79 1.98 1.89
Pessimistic 1.16 1.32 1.63 1.70 1.88 2.07 1.98

Social cost: Very pessimistic

Labor force
Very optimistic 1.12 1.26 1.52 1.65 1.99 2.41 3.66
Optimistic 1.13 1.28 1.56 1.69 2.04 2.47 3.75
Pessimistic 1.16 1.32 1.63 1.77 2.14 2.59 3.92

Long-term care

Social cost: Optimistic

Labor force
Very optimistic 1.25 1.52 2.03 2.31 2.81 3.14 3.31
Optimistic 1.26 1.54 2.08 2.36 2.88 3.21 3.39
Pessimistica 1.29 1.59 2.17 2.47 3.02 3.37 3.55

Social cost: Pessimistic

Labor force
Very optimistic 1.34 1.73 2.61 2.97 3.61 4.03 4.25
Optimisticb 1.35 1.76 2.67 3.03 3.70 4.13 4.35
Pessimistic 1.39 1.81 2.79 3.18 3.88 4.33 4.56

Social cost: Very pessimistic

Labor force
Very optimistic 1.34 1.73 2.61 3.15 4.32 5.43 10.41
Optimistic 1.35 1.76 2.67 3.22 4.42 5.56 10.65
Pessimistic 1.39 1.81 2.79 3.37 4.64 5.83 11.15

Source: Author’s calculation.
Note: Numbers represent the ratio of health care costs and long-term care costs to labor input (FY 2004
= 1).
aMechanical projection. The future labor force participation rate and per capita social cost by age group
will be constant.
bA projection that replicates the MHLW 2004 projection, which is reported in table 12.1.



the ratio of health expenditure to labor input in FY 2025 will exceed its
value in FY 2004 by 1.63.

A noticeable point is that this ratio will keep increasing, and its value in
2050 under the setting employed by the government projection will be 1.98
times greater than its value in FY 2004. In other words, FY 2025 cannot be
regarded as the terminal point for examining the sustainability of the
health insurance system.6

12.4.2 Long-Term Care Costs

The government anticipates that long-term care costs will grow more
rapidly as compared to health care costs. According to the MHLW 2004
projection given in table 12.4, the long-term care insurance benefits in FY
2025 (the ratio of long-term care benefits to NI) will be 2.7 times greater
than its value in FY 2004. The growth rate of per capita long-term care
costs is set to be higher than the wage growth rate although detailed as-
sumptions have not bee explicitly documented.

Municipal governments prepare three-year business plans for long-term
care insurance. Prior to the first revision that was made in FY 2003, The
Projection of Demand for Long-term Care (Kaigo Sahbisuryou tou no Mi-

tooshi, June 2002) was provided by the MHLW; it expected an increased de-
mand for long-term care in the following five years. For example, the pro-
visional nationwide sum of the usage of home-visit services will increase by
39.3 percent from FY 2003 (142,194 visits) to FY 2007 (198,033 visits).7

The projection however, did not provide the total amount of long-term
care costs. We calculated the sum of these provisions weighted by their ac-
tual costs in FY 2003 and the resulting growth during FY 2003 to 2007 that
amounted to 26.4 percent.

We projected the future long-term care insurance benefits by adopting a
methodology similar to that used for the projections of health insurance.8
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6. We should note that our projections may be biased in an upward direction because they
do not take into account the effects of aging on terminal care expenses. In Japan, Ohkusa
(2002) and Suzuki and Suzuki (2003) provided a modified projection that took into account
this aspect. Since terminal care expenses for the more aged tend to decrease, a longer lon-
gevity will increase the average age of death; hence, future health expenditure by age group 
is expected to be lower than its present level. Taking this effect into consideration, the previ-
ously mentioned studies pointed out that the MHLW 2004 projection overestimated the fu-
ture health expenditure. Suzuki and Suzuki (2003) reported this overestimation amounted to
approximately 4.4 percent of the total health expenditures for the elderly. On the other hand,
Ohkusa (2002) concluded that the overestimation reached a level of approximately 15 to 30
percent of the total health expenditures. The divergence in their estimates is quite large be-
cause data limitations made it difficult to separate the medical expenditures of the survivors
from the medical expenses incurred by those who died.

7. This projection presumed that the number of individuals certified as requiring care in FY
2003 was 3,279,000; however, the actual number of these certified individuals was 2,983,000
at the end of FY 2003.

8. Mitchell, Pigott, and Shimizutani (2004), Shimizutani and Noguchi (2004), and Suzuki
(2002) are involved in projecting the future long-term care costs.



At the time of writing this chapter, the most recent data for annual spend-
ing by age group were available for FY 2002; hence, we estimated annual
spending on the basis of monthly data. The long-term care expenditure by
age group in October 2004 was calculated from the Monthly Report of Long-

Term Care Benefits Survey (Kaigo Kyufuhi Jittai Chosa Geppo) conducted 
by the MHLW.9 We then calculated annual spending by multiplying the
monthly data with 12 and reported it in the right column of table 12.5. The
future long-term care expenditure was then projected under the following
three settings. The first one (optimistic) assumed that the age-expenditure
profile would not change and that only the population structure would
change. We then decomposed the total spending into social security bene-
fits and out-of-pocket expenses by assuming that the ratio of out-of-pocket
payments to total costs in FY 2002 (8.99 percent10) would be sustained.

We then analyzed the following three scenarios of long-term care costs:
(a) the per capita cost of each age group will grow at the wage growth rate
(optimistic); (b) until 2025, the rate of growth in per capita cost will exceed
the wage growth rate by 1.2 percentage points and, as a result, the total cost
per income well approximated the MHLW 2004 projection (pessimistic);
and (c) until 2100, the per capita cost will grow at a rate that exceeds the
wage growth rate by 1.2 percentage points (very pessimistic). The proper-
ties of these settings parallel those applied for health care costs. Combin-
ing these settings with three labor force projections yields nine scenarios.
The resulting ratios are presented in the lower section of table 12.6.

The rate of growth from FY 2004 to FY 2025 is projected to lie between
2.03 and 2.79. According to the governmental projection, it is estimated to
be 2.67, which is relatively pessimistic. If the per capita long-term care cost
grows at the existing wage growth rate, the rate of growth is estimated to
range between 2.03 and 2.17 depending on the labor force scenario.

12.5 Simulation of Health Care and Long-Term Care Insurance Policies

12.5.1 Procedures of the Simulation

This section deals with the simulation of policies that finance future
health and long-term care insurance benefits, the projections of which were
described in the previous section. This section focuses on the effect of these
policies on fiscal balances and burdens across generations.
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9. The data source does not directly report cost by age group. The available cross tables in-
dicate (a) the cost by the severity of disability and (b) the total number of beneficiaries by the
severity of disability and age group. Assuming that the long-term care cost of each level of dis-
ability was the same across all age groups that were considered, we estimated the total cost by
age group by using these two cross tables.

10. It is slightly lower than the statutory coinsurance rate (10 percent) because there are
some measures that lighten the burden of out-of-pocket payments.



Since we regard the benefits derived from these insurances as necessary
services when a person becomes sick or disabled, it is not very meaningful
to discuss the intergenerational distribution of these benefits. Hence, our
simulation focuses only on the financing of these benefits.

From October 2007, half of the benefits derived from the health insur-
ance of those aged 75 and above will be financed with government subsi-
dies that are in turn financed by general tax revenues. Until October 2002,
only 30 percent of these benefits for those aged 70 and above were financed
with government subsidies. From 2002 to 2007, a transition process grad-
ually raised the eligible age and the share of government subsidies. Half of
the long-term care insurance benefit is financed with government subsi-
dies. The other major subsidies granted by the government are 50 percent
of the benefits of National Health Insurance schemes (Kokuho) and 13
percent of the Government-Managed Health Insurance for Employees
(Seikan Kenpo).

We assume that social insurance premiums and taxes for social insur-
ance benefits are paid from the same income base, which is the compensa-
tion of employees and the mixed income in terms of national accounts. For
simplicity, we further assume that these incomes will grow at the same rate
as GDP (and labor input) after FY 2004 and that there are no administra-
tive costs involved in the implementation of such social insurance pro-
grams.11

The initial and terminal years of the simulation process are set as FY
2004 and FY 2100, respectively, because the population projection carried
out by the National Institute of Population and Social Security Research
is available only within these periods.

We consider the following two policies:
Policy A: A balanced budget operation in which the benefits during each

year are financed by the taxes and insurance premiums of the correspon-
ding year

Policy B: An attempt to reduce the intergenerational inequity of burdens
by prefunding future social insurance payments for the elderly (details will
be described in section 12.5.3).

12.5.2 Balanced Budget

We define burden rate as the ratio of burdens (the sum of insurance pre-
miums and government subsidies financed by taxes) to 90 percent of the
sum of compensation of employees and the mixed income. We aimed to
calibrate the statutory premium rate by rescaling the sum of the compen-
sation received by the employees and the mixed income. The health insur-
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11. For instance, the administrative cost involved with the implementation of Society-
Managed Health Insurance for Employees is about 0.4 percent of the total benefits derived
from such programs during FY 2001.



ance premium (including government subsidies for the nonelderly and ex-
cluding those reserved for the elderly) for the initial year (i.e., FY 2004) is
calculated to be 8.21 percent. The actual health insurance premium for the
enrollees of the Government-Managed Health Insurance for Employees 
is calculated to be 8.2 percent. Since the enrollees of the Government-
Managed Health Insurance for Employees are employed with small com-
panies, their average salary is lower than that of all the workers. Since gov-
ernment subsidies aim to offset the earnings difference, we tried to calibrate
the statutory insurance premium. With regard to long-term care insur-
ance, the simulated premium rate for FY 2004 is 1.11 percent; this matches
the actual insurance premium paid by the enrollees of the Government-
Managed Health Insurance for Employees. Under the balanced budget,
the burden is equal to social insurance benefits (excluding out-of-pocket
payment). Therefore, we calculated the ratio of benefits to incomes.

Figure 12.2 presents the burden rates associated with health care, long-
term care, and a total of both of them when Policy A is implemented un-
der the governmental projection (social cost–pessimistic and labor force–
pessimistic). The burden rate for health care continues to increase until FY
2059 when it touches 19.94 percent. As against this, the burden rate for a
long-term care will touch 10.97 percent in FY 2066. Although the paths
followed by these two burden rates appear to be parallel to each other in
figure 12.2, we must however, note that the absolute level of long-term care
costs is low. The burden rate for long-term care grows much more rapidly
than that for health care because compared to health care benefits, long-
term care benefits are concentrated to a greater extent on the aged popula-
tion. For the same reason, a peak representing the burden rate for long-
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Fig. 12.2 The burden rates under policy A (balanced budget)



term care will follow a peak of the burden rate for health care. The total
burden rate of both the insurances reaches a peak that is 30.65 percent in
FY 2064. The ratio of total burden to GDP then amounts to 15.63 percent
in the same year.

Figure 12.3 presents the lifetime burden rate of each generation under
the governmental projection. It is defined as the ratio of lifetime burden to
lifetime income. The lifetime variable is the sum of the present discounted
values of the reported annual numbers during the period between the ini-
tial and the terminal points of the simulation process. Therefore, the bur-
den rate is the prospective lifetime burden for the generation born in 2001
or earlier. To estimate lifetime income, we adopted the age-wage profile,
which was used to calculate the labor input in section 12.3. The interest rate
is assumed to be 1 percentage point higher than the wage growth rate.

The horizontal axis of figure 12.3 represents the birth year of each gen-
eration. The curve representing the lifetime burden rates are not smooth
for early generations, possibly because our prospective calculation covers
only a short period for these generations. Figure 12.3 indicates that a bal-
anced budget system will impose heavier burdens on the younger genera-
tions. The inequality of burdens is particularly severe for the current work-
ing-age generation. The lifetime burden rate for those who were born in
2001 is estimated to be 26.2 percent while the same for those born in 1945
is 14.8 percent.

12.5.3 Equalizing the Burden by Prefunding Policies

The increasing burden on future generations, as depicted in figure 12.3,
may be circumvented by implementing a policy that levies a constant bur-
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Fig. 12.3 Lifetime burden rates by generation under policy A (balanced budget)



den rate over time. Such a policy aims at charging a high burden rate in ad-
vance so that sufficient funds can be accumulated in order to prepare for
increasing costs in the future. Feldstein (1999) advocated the idea of pre-
funding Medicare, which is the U.S. public health insurance for the elderly.

As an example of the prefunding of health and long-term care costs, we
consider the following policy. With regard to health insurance, a portion of
the prefunding would be channelized in order to finance the insurance pay-
ments dealing with health care costs with regard to the elderly (age 65 and
over). Workers who are aged 15 and above make payments in the form 
of premiums. The health care costs for those aged 64 and below and gov-
ernment subsidies in the form of benefits to the elderly are financed by a
pay-as-you-go system. Long-term care insurance employs a prefunding
scheme, while government subsidies are financed by a pay-as-you-go sys-
tem. Since the enrollees of the current system are those who are aged 40
and above, we assume that workers falling into this age group pay these
premiums.

The setting of the interest rate is a key factor in determining the perfor-
mance of a prefunding scheme. When we focus on the proportion of bur-
dens to income, it is not the absolute levels but the difference between the
interest rate and the wage growth rate that matters. The MHLW projection
on public pension finance in May 2004 assumed that the nominal interest
rate would be 3.2 percent and that the growth rate of nominal wage would
be 2.1 percent. Our baseline case sets a 1 percentage point difference be-
tween the interest rate and the growth rate of wage. As an alternative sce-
nario, the difference is set either as 0 percent or 2 percent.12

Since the current health and long-term care insurance program is set
within a pay-as-you-go framework, a transition to a funded system should
be designed. With regard to health care costs, we first calculate the contri-
bution rate that is sufficient for the entire cohort born in FY 2001 to finance
the expected value of their lifetime health insurance benefits beyond the
age of 65 years. This rate is estimated to be 4.96 percent under the govern-
mental projection and the baseline scenario of the interest rate. If the co-
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12. Feldstein and Samwick’s (1997) simulation of the prefunding of the U.S. social security
program assumed that the real rate of return is 9 percent, which is considerably higher as
compared to ours. Their following researches (Feldstein and Samwick 1998) used 5.5 percent
as the rate of return, which is still higher as compared to ours. We employed lower interest
rates due to the following reasons. First, their rates of return are based on risky capital; how-
ever, we considered the risk-free rate of return. We think that the investment strategies per-
taining to funded health care and long-term care insurance should be conservative because
these insurances aim to finance a strictly targeted consumption item that cannot be easily sub-
stituted. Second, our simulation process does not incorporate the general equilibrium effect,
in which an accumulated social insurance fund tends to lower the interest rate of a large open
economy. We therefore attempt to infer the consequences of this effect by looking at a partic-
ular case in which the interest rate is maintained at a low level from the beginning. Third, given
the recent poor performance of Japanese asset prices, a high rate of return does not appear
plausible.



horts born after FY 2001 pay the premium at this rate, the total accu-
mulated funds in FY 2100 would amount to 111.11 percent of the GDP.
Hence, the transition process is designed in such a manner that it accumu-
lates this level of funds with a constant premium rate until FY 2100. Since
the current generations did not prefund their health care costs, 4.96 per-
cent of the premium rate is not sufficient to meet the target in FY 2100. It
is therefore concluded that a contribution rate of 8.52 percent will success-
fully accumulate the required funds.

The evolution of the funded system will be achieved in the following
manner (table 12.7 summarizes the numbers that represent the burdens un-
der Policies A and B). When health care costs (excluding government sub-
sidies) are financed by a pay-as-you-go scheme in FY 2004, the contribu-
tion rate with regard to the same for individuals aged 64 and below is 4.32
percent and for those aged 65 and above is 3.89 percent. When a transition
toward a prefunding scheme begins in FY 2005, the contribution rate for
the elderly increases to 8.52 percent under the governmental projection
and maintains this value until FY 2100. Beyond FY 2100, the contribution
rate for the elderly will shrink to 4.96 percent. As against this, the contri-
bution rate for the health care costs of the aged below 64 is almost stable.
It ranges between 3.97 percent and 4.3 percent.

The transition process of the long-term care insurance program is de-
signed along lines parallel to the health insurance program. The contribu-
tion rate that is sufficient for the cohort born in FY 2001 to finance the ex-
pected value of their lifetime long-term care insurance benefits is 2.17
percent under the governmental projection. If the cohorts born after FY
2001 pay the premium at this rate, the total accumulated funds in FY 2100
would amount to 68.35 percent of the GDP. This amount of funds will be
accumulated by a contribution rate of 3.95 percent during the transition
process. When long-term care costs (excluding government subsidies) are
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Table 12.7 Contribution rates under the balanced budget and prefunding schemes

(A) (B)
Balanced budget Prefunding

2004 2005–2100 2005–2100 2101–

Total 12.01 12.28–28.12 19.62–26.70
Health insurance

Nonelderly 4.32 3.97–4.30
Elderly 3.89 3.98–9.08 8.52 4.96
Government subsidies 2.69 2.84–10.07

Long-term care insurance 1.11 1.16–4.83 3.95 2.17

Notes: Numbers represent the percentage of earnings (90 percent of compensation of
employees and mixed income). The interest rate is based on the baseline case, and other pa-
rameters are based on the governmental projection.



financed by a pay-as-you-go scheme in FY 2004, the contribution rate is es-
timated to be 1.11 percent. When a transition toward a prefunding scheme
begins in FY 2005, the contribution rate increases to 3.95 percent, and
maintains this value until FY 2100. Beyond FY 2100, the contribution rate
will shrink to 2.17 percent.

For the calibrated value in FY 2004, the health insurance payments for
the nonelderly is estimated to be 4.32 percent of the total earnings and
those for the elderly is estimated to be 3.89 percent of the total earnings,
with the long-term care costs being estimated as 1.11 percent. When social
insurance premiums and government subsidies are combined, the overall
burden rate becomes 12.01 percent. Under the pay-as-you-go system, the
social costs for the elderly will grow steadily. The total burden ratio will go
up to 28.12 percent of the total earnings. The burden rate of health insur-
ance payments will go up to 9.08 percent. The growth of government sub-
sidies however, is more rapid, the highest level attained by it being 10.07
percent.

Under the prefunding scheme, it is estimated that the burden rate will in-
crease from 12.01 percent in FY 2004 to 19.62 percent in FY 2005. The rate
of change in total burdens at the initial point is 63 percent. Since govern-
ment subsidies are bound to grow, as in the case of the pay-as-you-go sys-
tem, the highest level attained by the total burden rate will be 26.70 percent
in FY 2064.

Figure 12.4 compares the lifetime burden rates between the balanced
budget and the prefunding schemes. We should note that the burden rates
for those born after 2001 do not cover their whole lifetime because the sim-
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Fig. 12.4 Lifetime burden rates under policy A (balanced budget) and policy B
(prefunding)



ulation terminates in FY 2100. When the system is changed from a bal-
anced budget to a prefunding one, generations who are born prior to 1997
will face a higher lifetime burden, and younger generations will benefit
from a lower lifetime burden. The curve representing lifetime burden in fig-
ure 12.4 becomes flatter. Hence, a prefunding scheme helps to reduce the
inequality of burdens. This will be made possible only if the current gener-
ation agrees to share burdens with future generations.

Suzuki (2000) conducted a similar study dealing with the calculation of
the transition to a fully funded health insurance system. While our cal-
culation unites the whole sector of health insurance, his calculation was
based on the decomposition of the same into subsidiary systems of insur-
ance. The transition was assumed to begin in FY 1995 and attain the state
of a fully funded scheme by FY 2100. With regard to the Society-Managed
Health Insurance for Employees (Kumiai Kenpo), the contribution rate is
estimated to increase from 7.8 percent to 9.8 percent.

According to Suzuki’s specification, a fully funded scheme finances an
individual’s lifetime health care costs. Before individuals begin to work,
their prefunding account has to borrow money. This account needs to bor-
row money during the early stages of an individual’s life. The resulting
number of aggregate funds would still be lower than the number involved
in our scheme. This is primarily the reason why we reported a much larger
hike in the contribution rate during the transition process as compared to
that reported in Suzuki (2000).

12.5.4 Sensitivity Analysis

Table 12.8 represents the contribution rates of the prefunding scheme in
FY 2005 to 2100 and beyond FY 2100 under 27 diverse scenarios. The as-
sumption of a labor force participation does not affect the contribution
rate to a large extent. The difference in the health insurance contribution
rate between a pessimistic scenario and the most optimistic scenario is 0.36
to 0.92 percentage points. The gap between the two is large, when the pro-
jection of social costs is pessimistic. This reflects the fact that a funding
scheme is not influenced by a demographic change. On the other hand, the
interest rate affects the contribution rate. Under the optimistic scenario (in
which the interest rate is 2 percentage points higher than the wage growth
rate), the contribution rate is 1.5 to 4.68 percentage points lower than that
under the pessimistic scenario. The setting of social costs has an even larger
impact on the contribution rate, as compared to the impact of interest rate
on the same. The difference in the contribution rates during a transition pe-
riod between a pessimistic scenario and an optimistic scenario is 3.13 to
6.33 percentage points.

The previous findings can also be applied to the case of long-term care
insurance. The effect of interest rate is relatively large as compared to the
size of the benefits. The difference in the contribution rate between the op-
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Table 12.8 Sensitivity analysis of contribution rates in a prefunding social
insurance scheme (%)

Health care 
for the elderly Long-term care

2005–2100 2101– 2005–2100 2101–

Interest rate = Growth rate = 2%
Social cost: Optimistic
Labor force

Very optimistic 6.25 2.74 2.66 1.08
Optimistic 6.36 2.81 2.71 1.10
Pessimistic 6.61 2.90 2.82 1.14

Social cost: Pessimistic
Labor force

Very optimistic 7.56 3.45 3.31 1.38
Optimistic 7.69 3.53 3.37 1.41
Pessimistic 7.99 3.64 3.51 1.46

Social cost: Very pessimistic
Labor force

Very optimistic 9.38 6.06 4.47 2.81
Optimistic 9.55 6.20 4.55 2.88
Pessimistic 9.92 6.40 4.73 2.97

Interest rate = Growth rate = 1%
Social cost: Optimistic
Labor force

Very optimistic 6.84 3.85 3.08 1.65
Optimistic 6.97 3.94 3.14 1.69
Pessimistic 7.26 4.08 3.27 1.75

Social cost: Pessimistic
Labor force

Very optimistic 8.36 4.84 3.88 2.12
Optimistic 8.52 4.96 3.95 2.17
Pessimistic 8.88 5.14 4.12 2.25

Social cost: Very pessimistic
Labor force

Very optimistic 11.09 8.58 5.69 4.35
Optimistic 11.30 8.78 5.80 4.46
Pessimistic 11.78 9.10 6.04 4.62

Interest rate = Growth rate
Social cost: Optimistic
Labor force

Very optimistic 7.75 5.36 3.74 2.51
Optimistic 7.91 5.48 3.81 2.57
Pessimistic 8.27 5.72 3.99 2.68

Social cost: Pessimistic
Labor force

Very optimistic 9.58 6.75 4.74 3.23
Optimistic 9.77 6.90 4.84 3.31
Pessimistic 10.22 7.19 5.06 3.44

Social cost: Very pessimistic
Labor force

Very optimistic 13.68 12.05 7.62 6.71
Optimistic 13.96 12.33 7.78 6.86
Pessimistic 14.60 12.84 8.14 7.15

Notes: Numbers represent the percentage of earnings (90 percent of compensation of em-
ployees and mixed income). In FY2004, the contribution rate of health insurance for the el-
derly is 3.89 percent and that for long-term care insurance is 1.11 percent.



timistic and the pessimistic scenario ranges between 1.08 to 3.41 percent-
age points.

Even under the most optimistic scenario, the burden rate associated with
health care and long-term care costs increases at a rate of 16.05 percentage
points from the starting point. The rate of change in the total value of the
burden rate is 34 percent, which is smaller than the governmental projec-
tion, but is still quite significant. Under the most pessimistic scenario, the
rate of change is 85 percent. Although quantitative implications depend on
the individual settings associated with each of the programs, a significant
increase in the contribution rate is needed to implement a prefunding
scheme.

Figure 12.5 maps the total number of burden rates that are associated
with the baseline scenario and six alternative scenarios that in turn take an
alternative scenario with one variable among the three available. Since the
baseline scenario takes into account an intermediate assumption regard-
ing the three variables, it takes the centermost line of all the seven lines. The
line at the highest level represents the case of the most pessimistic social
cost scenario. Since the growth of social costs is assumed to continue till
the end of this century, the burden rate for future generations is far larger
in this scenario as compared to that in other scenarios. The lowest line rep-
resents the case of the most optimistic social cost scenario. Social costs
have the most significant impact on the burden rate. The impact of labor
force on the burden rate is the least among the three variables considered
so far. Higher interest rates can reduce the burden rates considerably. For
the generation born in 2001, the lifetime burden rate is estimated to be
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25.62 percent under the baseline scenario and 20.15 percent under the sce-
nario with an interest rate higher by 1 percentage point.

12.6 Conclusion

As the Japanese population structure changes, the current approach of
financing (pay-as-you-go) the social costs will create a large increase in the
magnitude of future burdens. It will also create an intergenerational in-
equity of burdens. We analyzed an alternative policy that prefunds the ben-
efits for the elderly aged 65 and above. Prefunding is not very popular in
Japan. Our analysis aims at providing real-life scenarios with regard to this
policy option and to stimulate policy discussions.

During the transition process until FY 2100, the scheme maintains a
higher contribution rate in order to accumulate sufficient funds. With re-
spect to the parameters implied by the governmental projection, the sum
of the contribution rates with regard to health insurance and long-term
care insurance increases from 5.00 percent of the total earnings to 12.47
percent of the same. The rate of increase in total burdens including taxes
for subsidies is 63 percent.

Our sensitivity analysis has indicated that quantitative implications de-
pend on the settings of the social costs, the labor force, and the interest rate.
However, labor force scenarios do not have a considerable impact on the
rate of burden. As against this, the setting of social costs has a significant
impact. Although we cannot predict the exact amount of the necessary
contribution rate that would be sufficient to transfer the funded system, it
is certain that a significant increase in the contribution rate is inevitable.
Even under the most optimistic scenario of the 27 possible scenarios, a nec-
essary increase in the contribution rates of the two social insurances is 3.91
percentage points. The rate of increase in the total amount of burdens is 34
percent.

Implementing a prefunding social cost program may be a challenge be-
cause the initial increase in burdens is politically unfavorable. However, the
cost of not introducing this scheme implies a heavier burden on future gen-
erations. Raising the contribution rate in an aggressive manner will help to
reduce the intergenerational imbalance of burdens.
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Comment Epictetus Patalinghug

Introduction

This chapter estimates the quantitative magnitude of implementing a
prefunding scheme to finance Japan’s future health and long-term care
costs. It starts by arguing that Japan’s social security benefits will grow at a
double-digit rate, and a growing component of these benefits is the benefit
due to health insurance and long-term care insurance. The authors argue
that the burden of workers will steadily increase and it will create intergen-
erational imbalance of burdens if the health and long-term care insurances
are continued to be financed under the current pay-as-you-go system. In
estimating the general magnitude of the prefunding burden, the authors
provided an alternative projection of the labor force (assuming less opti-
mistic labor-participation rates), projected health and long-term care ben-
efits, and conducted sensitivity analysis of contribution rates under a pre-
funding scheme. The chapter concluded that the prefunding scheme will
significantly increase the appropriate contribution rate, but it will likewise
reduce the intergenerational inequity of burdens. The analysis of the chap-
ter is consistent with the findings of Takayama and Kitamura (1999),
which looked at the impact on generational imbalance of fiscal policy. In
this study, the authors also suggested the use of the prefunding scheme as
a way of restoring equity in the social insurance program in Japan. The
chapter is very timely because Japanese policymakers are currently con-
templating on economic policy reforms to ensure the sustainability of its
fiscal and social security programs.

Analysis and Findings

The efforts of the authors are to be lauded. However, the authors need to
address some gaps in their work. Economists argue that political feasibil-
ity is a crucial element in the formulation of policy. The authors do not ad-
dress the issue of how a change to a prefunding scheme that would alter the
redistributive burdens can be more palatable to those adversely affected.
The chapter does not explicitly take into account the response of individu-
als and firms to changes in the health and long-term care insurance system.

442 Tadashi Fukui and Yasushi Iwamoto

Epictetus Patalinghug is a professor of economics and finance in the College of Business
Administration, University of the Philippines.



The chapter seems to imply that the burdens of financing social security
systems in Japan rely solely on private contributions and government sub-
sidies. If taxes are inadequate to finance benefits, the solution is either to
increase taxes or to lower benefits. The authors argue that the latter is not
politically feasible because health care and long-term care services are
considered basic services by Japanese people.

The chapter needs to provide estimates of the deadweight loss of the
higher taxes that would be needed to finance the social insurance system
under the pay-as-you-go tax system compared to the prefunding scheme
(see Feldstein 1999). The chapter likewise argues that higher interest rates
can reduce the burden considerably. However, there is no explanation in
the chapter on how the trust fund of the prefunding scheme is invested to
produce higher returns and improve its financial condition.

The authors suggest that the recent poor performance of Japanese asset
prices precluded using interest rates approaching the U.S. level. This is a
relevant point but they could have demonstrated if there are advantages in
investing some of the health and long-term insurance fund in private secu-
rities. Diamond (1997) has demonstrated that investing some of the trust
fund in high-yielding equity may lessen tax increases but significant inter-
generational redistribution remains.

Though the chapter has analytically and graphically illustrated the in-
tergenerational consequences of shifting from the pay-as-you-go system to
the prefunding system, it needs to measure its distributional consequences.
What happens to disposable income of low- and middle-income workers
under each scheme? Feldstein and Samwick (1997) had estimated the im-
pact of prefunding Medicare in the United States on the growth of capital
stock and the level of national income. Doing such kind of analysis on es-
timating the impact of prefunding the cost of Japanese health and long-
term care insurance on its capital stock and its level of national income
would have given a broader insight.

Conclusion

I commend the authors for doing a pioneering study that looks at the in-
tergenerational impact of prefunding both the health and long-term care
costs in Japan.
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Comment Raj Chetty

Many governments now provide large-scale social insurance and pension
programs as a safety net for the elderly. As populations age, these programs
have led to rapidly growing fiscal obligations that governments must meet.
However, under current tax policies, most governments will collect far less
revenue than the total amount of benefits they have promised to elderly cit-
izens in the future. Generational accounts show that the magnitude of the
fiscal imbalance is very large for most developed countries (Auerbach,
Kotlikoff, and Leibfritz 1999).

Japan is no exception to this problem. According to calculations by
Takayama, Kitamura, and Yoshida (1999), Japan faces one of the largest
fiscal imbalances, owing largely to its rapidly aging population and lon-
gevity of the elderly. Takayama et al.’s generational accounts imply that
future generations will have to bear 2.7 to 4.4 times the fiscal burden that
current generations do, meaning that sharp increases in tax rates are
needed to sustain fiscal balance.

These generational accounts rely on detailed assumptions about the tra-
jectory of the economy and demographics over a long horizon. The accu-
racy of the underlying assumptions is thus critical in obtaining reliable pro-
jections of fiscal imbalances.

In this chapter, Tadashi Fukui and Yasushi Iwamoto focus on the as-
sumptions underlying one aspect of the generational imbalance problem 
in Japan: the fiscal burden of health and long-term care costs. Fukui and
Iwamoto take issue with the structural forecasting methods used by the
Japanese government to make projections about economic activity over
the next century. Their primary criticism is that these methods are quite
opaque and make many implicit assumptions that are hard for the user to
decipher. They instead advocate a reduced-form or mechanical approach
that does not rely on this complex structure. Fukui and Iwamoto’s projec-
tions are based on transparent statistical extrapolations that do not rely on
a specific economic model.

The author’s mechanical method yields significantly less pessimistic es-
timates of the degree of fiscal imbalance due to health care costs. This is
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primarily because their projections imply a slower rate of growth in health
care expenditure than the Japanese government predicts.

While transparency is certainly a virtue, the ultimate measure of the
value of a forecasting method is its accuracy. Fukui and Iwamoto describe
forecasts of both the structural and reduced-form methods in detail, but do
not discuss which of these methods is more likely to be accurate. This issue
is at least in principle empirically resolvable using historical data. For ex-
ample, one could develop both structural and reduced-form forecasts us-
ing data available in Japan as of 1990. One could then predict the trajectory
of variables such as labor force participation and health care costs, as well
as total fiscal imbalance, for the next 15 years using each method. By com-
puting the forecast errors for each method using data from 1990 to 2005,
one could determine which method is more accurate.

Such an analysis could be particularly valuable in the context of two as-
sumptions that Fukui and Iwamoto discuss at length in their chapter. First,
the authors assume that the growth rate of health care costs will equal the
rate of economic growth. In recent years, the fraction of GDP devoted to
health care has risen sharply, suggesting that this assumption could be in-
accurate. Second, the authors argue that the models used by the Japanese
government overstate the rate of labor force entry by women and the el-
derly. Both of these claims can be tested by comparing the performance of
the two forecasting methods in predicting historical trends in labor supply
and health care costs.

In summary, Fukui and Iwamoto have raised a number of interesting
and important issues regarding the assumptions underlying generational
accounts in Japan. However, further research is required to determine
whether the methods they propose will indeed outperform those used by
the Japanese government.
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