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This report on“Infrastructure Development in the
Pacific Region”is the 9th report in a series of
studies conducted by the Pacific Economic Outlook
(PEO) Structure Task Force.1 PEO/Structure is one
of the task forces under the Pacific Economic
Cooperation Council (PECC) and deals with longer-
term structural issues of macroeconomics in the
Pacific region.

The purpose of this report is to draw possible
implications for potential prioritization for item-
ized infrastructures in a broader set of alternative
providers of these infrastructures and alternative
policy incentive measures to support appropriate
provisions of these infrastructures.  

So far, the infrastructure-growth nexus has been
more or less accepted.  For example, the downward
trend in US productivity growth since the 1970s,
i.e. the productivity puzzle, raised the question of
the shortfall of infrastructure as its cause.  The
rapid industrial growth in East Asia since the
1980s, i.e. the East Asian Miracle, raised the worry
about possible underprovision of infrastructure as
the bottleneck of sustained economic growth in the
21st century.  

Meanwhile, accelerated technological progress has
changed the meaning of infrastructure and its
implication for economic growth significantly.  In
the past experiences, we have witnessed that the
composition of infrastructure tends to change with
income levels.  The shares of power, roads and
telecommunications in the total infrastructure
increase, while those of such basic ones as water
and irrigation decrease.  In addition to these physi-
cal infrastructures, non-physical ones such as
human and knowledge-based capital have become
more important as a driving force of new industri-
alization based on information and telecommunica-
tion technologies.

Furthermore, not only the components of infra-
structure shift weights from physical to knowledge-
based ones, but providers of infrastructure shift
weights from public to private sectors.  Indeed,
past investment in infrastructure has often failed to
generate the quantity or quality of necessary infra-
structure services.  Privatization of infrastructure
sectors can be the key to improve the performance
through commercial management, competition and
participation as advocated in World Bank, 1994.
Also, public-private partnership in infrastructure
financing can bring potential benefits.  
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2 The PEO/Structure Task Force will publish three volumes in 2003.  The first volume is a summary (this report), the second volume consists of back-
ground papers which are full reports of individual countries/regions, and the third volume is the Japanese translation of the overview.

3 Akira Kohsaka, Ph.D., is Professor of Economics at the Osaka School of International Public Policy, Osaka University, Osaka, Japan.

What, then, will be the role of government in the
provision of old and new infrastructure?  What’s
going on in the Pacific region?  Perceiving the
enormous differences in developmental stages, we
should like to sort out learnable historical lessons
due to development stages and an unprecedented
pace of changing agendas due to accelerated tech-
nological progresses among our experiences in the
region.

In the end, we will come up with the following
points at issue:

Except for the United States, infrastructure devel-
opment has been historically driven by the public
sector.  Since as early as the late 1970s, however,
both technological innovations and changing poli-
cy thinking enabled the private sector to play more
important roles in infrastructure provisions.  Con-
sequently, there appears the declining trend of pub-
lic investment as a ratio to GDP among advanced
economies.  Declining public investment shares do
not necessarily imply declining infrastructure
development, however.  Although we cannot claim
high estimated rates of return on public investment
as definite, there seems no significant decline in
the rates of return, except for Japan.  

In 1996, the World Bank estimated infrastructure
needs in East Asia over the next decade as large as
1.5 trillion U.S. dollars to sustain the current pace
of economic growth.  The report emphasized the
important role of foreign private capital for the
infrastructure needs and, in fact, private foreign
investments flew in the infrastructure sectors.  The
Asian economic crisis, however, almost killed the
early accomplishments. In Malaysia, they had
appeared to be successful in privatizing infrastruc-
ture sectors without the formal creation of a com-
prehensive regulatory framework.  Similar prob-
lems can be found in New Zealand.  In contrast to
those blanket privatization efforts, Singapore has
been very gradual toward privatization.  As these
experiences suggest, privatization is not a purpose

itself, but a means to motivate entrepreneurship
and innovation.

Emerging markets in East Asia kept devoting huge
amounts of resources on infrastructure investment
in the past decades.  As a consequence, they were
successful in narrowing gaps with advanced eco-
nomies in terms of the levels of per capita infra-
structure capital stock.  A notable thing is, first, in
all the emerging markets, the government or the
public sector played a leading role in the process.
Second, these emerging markets are deliberately
changing their course toward more coordination
with the private sector initiatives in infrastructure
development and other fields.  Third, not only the
emerging markets, but also other developed and
developing economies have become more and
more aware of the increasing importance of invisi-
ble, non-physical, soft infrastructure, which has a
public-good nature and would make a fundamental
factor input complementary to physical capital. 

This report is a summary2 of studies conducted by
the PEO/Structure Task Force under the coordina-
tion of Dr. Akira Kohsaka.3 The first part of the
report provides an overview, prepared by Dr.
Kohsaka, of the infrastructure issues in the Pacific
region as a whole.  The second part consists of
executive summary reports of individual coun-
tries/regions submitted by specialists from each
PECC member economy.

The PEO/Structure Task Force held two Interna-
tional Specialists Meetings in March 2002 and
September 2002 in Osaka, Japan.  These meetings
were hosted by Japan Committee for Pacific Eco-
nomic Outlook which has been housed in and
staffed by the Kansai Institute for Social and Eco-
nomic Research (KISER).4 The Committee has
been sponsored by the Ministry of Foreign Affairs
of Japan and also by the regional business commu-
nities, the relevant organizations of which are the
Pacific Resource Exchange Center (PREX) and the

PACIFIC ECONOMIC OUTLOOK STRUCTURE TASK FORCE



Kansai Economic Federation (KEF)

Ambassador Yukio Sato, Chairman of the Japan
National Committee for PECC (JANCPEC), serves
as Chairman of the Japan Committee for Pacific
Economic Outlook.  Mr. Tomoyuki Suga, Deputy
Executive Director and Ms. Machiko Fujita, Pro-
gram Officer coordinated the management of the
PEO/Structure Task Force. Dr. Janis Kea support-
ed the PEO/Structure Task Force by editing and
checking the papers.

The PEO/Structure Task Force presents its reports
to the meetings of PECC and the Asia Pacific Eco-
nomic Cooperation (APEC), forums of government
officials and individuals in business, government
and academic sectors who are interested in eco-
nomic issues of the Asia-Pacific region.

For more information on the PEO/Structure Task
Force, contact the secretariat at the Japan Commit-
tee for Pacific Economic Outlook.

JAPAN COMMITTEE FOR PACIFIC ECONOMIC OUTLOOK
Address : 29th Floor Nakanoshima Center Bldg.,

6-2-27 Nakanoshima, Kita-ku,
Osaka 530-6691, Japan

Email : peo@kiser.or.jp
Phone : 81-6-6441-5750
F  a  x : 81-6-6441-5760
Website : http://www.kiser.or.jp/peo

INFRASTRUCTURE DEVELOPMENT IN THE PACIFIC REGION

4 The Kansai Institute for Social and Economic Research (KISER) is a nonprofit organization in Kansai (the region centered in Osaka, Kobe and
Kyoto) that has its objectives in contributing to the development of the national and regional economies through academic advances.  KISER pro-
motes research projects through the collaboration of academia and local business community under governmental cooperation.   For more details, see
the information provided in the bottom part of this volume.
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* Coordinator, PEO/Structure Project

1. INTRODUCTION
While infrastructure development has been be-
lieved to be a foundation of long-term growth in
both advanced and developing economies, solid
evidence for this correlation has never been easy to
prove mainly because of measurement problems
and lack of available data.  In reality, however,
investments in infrastructure often times failed to
generate the quantity or the quality of necessary
services.  These are the reasons why more private
sector involvement, more competition and greater
stakeholder participation in the provision of infra-
structure have been advocated (World Bank 1994).  

Meanwhile, infrastructure development in East
Asia was vigorously led and pushed by govern-
ment and government-affiliated institutions in past
decades.  The public sector managed almost all of
the planning, operating and financing of infrastruc-
ture.  Their achievements have been quite impres-
sive in and of themselves as well as in terms of
overall economic growth and social development.
Even East Asia has been in transition toward pri-
vate provision of infrastructure since the 1990s.
Their privatization processes, however, have been
so gradual with the governments retaining control
that it is not certain whether they could have in fact
improved on efficient and effective provision of
services (Mody 1997).

Upon reviewing the experiences of infrastructure
development in the region, we would like to draw
possible implications for potential prioritization for

O V E R V I E W :
INFRASTRUCTURE DEVELOPMENT IN THE PACIFIC REGION
BY AKIRA KOHSAKA*

itemized infrastructure in a broader set of alterna-
tive providers of the infrastructure and alternative
policy incentive measures to support appropriate
provision of the infrastructure.  Without doubt, we
will face measurement problems and limitations of
data availability. Yet we will try to provide a
framework for assessment as well as databases
necessary for this effort as best as we can.

Furthermore, we would like to discuss the possible
roles of infrastructure development in a broader
sense, i.e., not only the visible but also the invisible
infrastructure.  This broader assessment is because,
at the outset of the New Economy, it will be worth-
while to reexamine the role of infrastructure in
economic growth and its implication for policy
management in this dynamic Pacific region.

More generally, accelerated technological progress
is going to change the meaning of infrastructure
and its implication for economic growth signifi-
cantly.  Components of infrastructure are shifting
from physical to knowledge-based ones.  Providers
of infrastructure are also shifting from the public to
the private sector. The Pacific region is well
known to be leading this trend.  Perceiving the
enormous differences in developmental stages
among the economies in the region, however, we
should like to sort out learnable historical lessons
due to development stages and the unprecedented
pace of changing agendas due to accelerated tech-
nological progress from our experiences in the
region.
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Because of the diverse stages of development of
the economies in the region, the needs for infra-
structure development will inevitably vary across
the economies, from conventional hard physical
infrastructure to more knowledge-based soft infra-
structure.  On the other hand, because of its dy-
namism, the region has tried to and has actually
attracted a huge amount of foreign capital, which
has not only accelerated infrastructure develop-
ment, but also encouraged technology transfer.
Partly due to technological progress, the scope of
infrastructure is no longer limited to the public sec-
tor, and appropriate division of labor between the
public and private sectors must be pursued.

As such, infrastructure needs depend not only on
the stage of development, but on ongoing techno-
logical progress.  Accordingly, prioritization of
itemized infrastructure may not be as easy as sim-
ply following the past experiences of advanced
economies.  This is also the case for addressing the
question of who should provide specific infrastruc-
ture－i.e., the private or the public sector－and to
what extent.  Alternatively, the public sector may
better devise or improve incentive schemes for the
private sector in order to provide adequate infra-
structure.  

2. WHY INFRASTRUCTURE NOW?
2.1 What is infrastructure?
Conventionally, infrastructure is an umbrella term
for many activities referred to as“social overhead
capital,”which encompass activities with such
technical features as economies of scale and such
economic features as spillovers from users to non-
users.  More concretely, public utilities (i.e., pow-
er, telecommunications, piped water supply, sanita-
tion and sewerage, solid waste collection and dis-
posal, and piped gas supply), public works (i.e.,
roads and major dam and canal works for irrigation
and drainage), and other transport sectors (i.e.,
urban and interurban railways, urban transport,
ports and waterways, and airports) are included as
infrastructure (World Bank 1994:  Box 1, p. 2).

2.2 Infrastructure and growth
While the exact linkage between infrastructure and
economic growth is not clear, infrastructure has
been regarded as a fundamental for modern eco-
nomic growth.  As a matter of fact, we have wit-
nessed a strong positive correlation between infra-
structure and economic development.  This holds
true in the Pacific region in such conventional
infrastructure such as electricity and telephone
mainlines (Figures 1 and 2).  

Figure 1.  Electricity Consumption and Income Levels in the Pacific Region, 1999

Source: World Bank (2002).
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2.3 Why infrastructure now?
So far, the infrastructure-growth nexus has been
more or less accepted.  For example, the downward
trend in U.S. productivity growth since the 1970s,
i.e., the productivity puzzle, raised the question of
the shortfall of infrastructure as its cause (Aschauer
1989b; Holz-Eakin 1994).  The rapid industrial
growth in East Asia since the 1980s, i.e., the East
Asian miracle, raised the concern about possible
underprovision of infrastructure as a bottleneck for
sustained economic growth in the 21st century
(World Bank 1996).  In the former case, literature
on the growth effect of infrastructure development
has grown not only in the United States, but in the
OECD economies as well (Aschauer 1989b).  In
the latter case, a variety of private financing meth-
ods was pursued and implemented to fulfill re-
source gaps.

Meanwhile, accelerated technological progress has
significantly changed the meaning of infrastructure
and its implication for economic growth.  In past
experiences, we have witnessed that the composi-
tion of infrastructure tends to change with income
levels.  Power, roads and telecommunications as
shares of total infrastructure have increased, while
those of such basic infrastructure such as water and
irrigation have declined (World Bank 1994: Figure

2, p. 4).  In addition to physical infrastructure, non-
physical infrastructure such as human- and knowl-
edge-based capital have become more important as
the driving force of new industrialization that is
based on information and telecommunication tech-
nologies (UNIDO 2002).

Furthermore, not only do the components of infra-
structure shift from physical to knowledge-based
ones, but the providers of infrastructure have shift-
ed from the public to the private sector.  Indeed,
past investment in infrastructure has often failed to
generate the quantity or quality of necessary infra-
structure services.  Privatization of infrastructure
sectors can be key to improving performance
through commercial management, competition and
participation as advocated in World Bank (1994).
In addition, a public-private partnership in infra-
structure financing can bring potential benefits.  

What then will be the role of government in the
provision of old and new infrastructure?  What is
going on in the Pacific region?  Perceiving the
enormous differences in the stages of development,
we would like to sort out learnable historical
lessons due to development stages and the unprece-
dented pace of changing agendas due to accelerat-
ed technological progresses among our experiences

Figure 2.  Telephone Mainlines and Income Levels in the Pacific Region, 1999

Source: World Bank (2002).
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across production stages as in the recent cases of
power generation and telecommunications.
Specific features of infrastructure consumption
include those of public goods, i.e., nonrivalrous in
consumption (that is, one user’s consumption does
not prevent others from consuming) and non-
excludability (exclusion of nonpaying users is too
costly).  In fact, however, many infrastructure ser-
vices are almost private goods that can be better
produced by the private sector.  More generally,
infrastructure services are not only different from
other goods and services but they are also different
among themselves as shown in Table 1.

3.2 Institutional function/form

in the region.

3. INSTITUTIONAL ASPECTS OF THE PROVISION OF INFRASTRUCTURE 
3.1 Variety of characteristics and technologies
Some technological and economic characteristics
distinguish infrastructure from other goods and ser-
vices.  One specific feature in infrastructure pro-
duction has been regarded as the economy of scale
and the network of delivery.  Necessary large-scale
investment in infrastructure constitutes huge sunk
costs that prevent private firms from providing
adequate levels of services.  Such characteristics as
a natural monopoly are not necessarily technologi-
cally inevitable, however, so that those sectors can
be contestable with new entries and can be unbundled

Source: World Bank (1994: Figure 1.3, p.25).

Telecommunications

Power distribution

Highways

Power generation

Piped water

Urban sewerage

Urban roads

Rural roads

Urban transport

Railways,
Air/sea transport

Power transmission

Rails/air/sea ports

Table 1.  Characteristics and Technologies Across Infrastructure Sectors

Source: Adapted from World Bank, World Development Report, 1994, Table 6.1, p.110.

Table 2.  Institutional Functions and Forms
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Table 2 shows four institutional forms of infra-
structure provision over five functions.  The insti-
tutional forms include government department,
public enterprise, contracting-out and private enter-
prise, and the functions consist of ownership, man-
agement, financing, operation and revenue collec-
tion.  Each form has its own advantages/disadvan-
tages with regard to each function and this also
depends on the context of each individual economy.

3.3 Feasibility of privatization

Feasibility for privatization of infrastructure provi-
sion can be assessed by such characteristics as
potential for competition, characteristics of ser-
vices, potential of cost recovery and equity con-
cerns.  Table 3 (adapted from World Bank 1994)
suggests the following: some activities such as
long-distance telecommunications, piped gas,
urban bus services, or solid waste collection can be
privatized without too much difficulty; power
transmission and piped sewerage have characteris-
tics of a regional monopoly, but can be commer-
cially provided; in contrast, rural roads are public
goods and can hardly be commercially provided.

Table 3.  Feasibility of Privatization

Source: World Bank (1994: Table 6.3, p.115).
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3.4 Status in the Pacific Region
Now let us look at the current situation in the
Pacific region with respect to forms of providers
and operators in provision of infrastructure.
Though preliminary, Table 4 shows the current sit-
uation of privatization in the provision of infra-
structure across sectors, including telecommunica-
tions, electricity, railways, road, ports, piped water
and sewerage in reporting economies in the region. 
For the industrial economies, all had completed

privatization in the telecommunication, electricity,
and nationwide railways sectors by the mid-1990s.
Emerging economies, however, except for Hong
Kong, have generally relied on government enter-
prises in these sectors.  Except for highways, roads
are mostly operated by the public sector.  Next, we
will overview the background of the above current
situation, i.e., the brief histories of infrastructure
development in these reporting economies.

Table 4.  Providers and Operators of Infrastructure in the Pacific Region:
               Corporatization and Privatizationa
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4. BRIEF HISTORY OF INFRASTRUCTURE DEVELOPMENT 
As part of the deregulation trend in the 1980s, Aus-
tralia, Japan and New Zealand more or less priva-
tized some infrastructure sectors that had been
heavily regulated by the government.  The deregu-
lation was more rapid and comprehensive in Aus-
tralia and New Zealand than in Japan.  One reason
for this is, at that time, Australia and New Zealand
were faced with more serious fiscal imbalances and
needed more radical retrenchment of public sector
involvement than did Japan. Australia corpora-
tized and privatized power plants, air/sea ports,
freight railways, gas, etc., and significantly
reduced public investment.  In New Zealand, faced
with increased public debt through heavy public
involvement until the early 1980s, overall deregu-
lation and privatization began in telecommunica-
tions, postal services, power, ports, railway and
other transportation in 1984.  

In the case of Japan, the national railway and
telecommunication sectors were privatized in the
mid-1980s, but deregulation has been very gradual

as it has in electricity generation and postal ser-
vices (which were eventually corporatized in June
2003), and public investment was literally in-
creased at least until the mid-1990s (Figure 3).
While public investment was intended as an instru-
ment for macroeconomic stimulation, it turned out
to worsen microeconomic efficiencies as well as
fiscal balances in the 1990s (Kohsaka 2001).

The United States is rather unique in infrastructure
development in that the private sector has long
played a far more important role than in other
countries.  Historically, during the 1930s and the
Great Depression, almost all infrastructure sectors
came under regulation.  Under a social compact,
the service providers were given exclusive rights to
specific markets and the government, in turn, mon-
itored and regulated their activities.  The deregula-
tion trend began in the late 1970s, and the share of
fully regulated industries was reported as having
declined from 17 percent of GNP in 1977 to 7 per-
cent in 1988, with most of the transportation,
telecommunications, energy and financial sectors

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0
1970 1975 1980 1985 1990 1995

Source: OECD National Accounts

Figure 3.  Ratio of Public Investment to GDP

Australia

France

Germany

Italy

Japan

Korea

United Kingdom

United States
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Figure 4.  Commercial Energy Use per Capita in the Pacific Region

Source: World Bank (2002). For Chinese Taipei, various national sources.

freed of regulation (World Bank 1994: Box 3.2,
p. 57).  
While there is some evidence that points to sub-
stantial gains from deregulation, public infrastruc-
ture and/or public investment showed a secular
declining trend since the 1960s in the United States
(Figure 3).  This trend has been identified as a
cause for the observed slowdown in productivity
growth, especially in the 1960s and 1970s.  As
opposed to other economies, in the U.S., public
investment has not been used as a means of stabi-
lization policy.

Emerging markets in East Asia, i.e., Hong Kong,
Korea, Singapore and Chinese Taipei, have shown
vigorous development in infrastructure in the past
decades, where the government played a leading
role.  Even in Hong Kong, which has been regard-
ed as a laissez faire regime, high-level infrastruc-
ture development in energy and transportation has
been achieved through active public involvement.
In these economies, we observe high levels of pub-
lic involvement and public investment in infras-
tructure continues to be maintained.  

For instance, Figures 4 and 5 show two representa-

tive conventional infrastructure capital, i.e., energy
and telephone mainlines.  While the two types of
infrastructure appear to have become almost satu-
rated in the advanced economies, particularly the
United States, they demonstrated vigorous growth
in recent decades in the emerging markets of East
Asia as compared to other developing economies.

In the last decade, however, partial and experimen-
tal deregulation can be found even in these emerg-
ing market economies.  Hong Kong deregulated
telecommunications, Korea has begun deregulation
of the electricity industry, and Singapore has fol-
lowed cautious privatization in telecommunica-
tions, electricity, railways and seaports in the mid-
1990s.  

Malaysia took a deliberate initiative to switch its
strategy from overall public involvement until the
mid-1980s to overall privatization since 1983.  The
telecommunications, transportation, electricity,
water and sewerage sectors were privatized, and
private financing in other infrastructure activities
was pursued.  Figures 4 and 5 show that Malaysia
has achieved remarkable infrastructure develop-
ment, following the trend of the emerging markets
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Figure 5.  Telephone Mainlines in the Pacific Region

Source: World Bank (2002). For Chinese Taipei, various national sources.

4. PRODUCTIVITY EFFECTS OF INFRASTRUCTURE INVESTMENT
4.1Incredibly high rates of return?
As noted in the Introduction, there is a strong posi-
tive correlation between output growth and infra-
structure investment.  More specifically, empirical
studies on the return on infrastructure investment
(usually proxied by public investment) are known
to suggest incredibly high rates of return such as 60
percent as implied by Table 5.  The usual suspects
behind these incredibly high rates are (i) missing
explanatory variables and (ii) simultaneity.  We
may have missed common factors that cause in-
creases in both output and infrastructure, which
lead to overestimation of the coefficients.  In addi-
tion, output growth may cause infrastructure devel-
opment, which leads to biased estimates of coeffi-
cients.  In fact, infrastructure investments were not
always the driving forces for growth, but simply
responses to bottlenecks due to rapid growth.

So far, we may be able to summarize that, as far as
empirical studies are concerned, there seems to be
no consensus on the magnitude or on the exact
nature of the impact of infrastructure on output
growth.  Conceptually, however, it is evident that
the role of infrastructure in growth is substantial,

in the region.

Remarkable high economic growth in China since
the 1980s has sometimes exposed its lagging
infrastructure development, particularly in the
energy and transportation sectors (Figure 4).  Chi-
na started serious efforts in infrastructure develop-
ment in the 1990s including corporatization and
deregulation.  These efforts have been implement-
ed both for long-term development and short-term
stabilization purposes.

In contrast to China, underdevelopment in infra-
structure in the Philippines can be seen as both the
result of unfavorable short-run macroeconomic sta-
bilization and the cause of stagnant long-run eco-
nomic growth.  Although deregulation in electricity
and privatization in telecommunications were initi-
ated in the 1990s, the after-shock of the Asian eco-
nomic crisis appear to have backlashed these
efforts.  As a result, the Philippines’ achievements
in conventional infrastructure are less remarkable,
particularly in comparison with East Asia (Figures
4 and 5).
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significant and frequently greater than that of
investment in other forms of capital.  Then why is
it that the findings vary so much from study to
study?  We should be modest enough to say that
the past results are neither specific nor solid

enough to serve as the basis for designing policies
for infrastructure investment (World Bank 1994:
15, Box 1.1).

4.2 PEO Estimates

Table 5.   Estimates of Output Elasticity of Infrastructure Investment

United States,
　aggregate

 
　states/regions

Mexico

Sweden

Canada

Australia, 
　aggregate

　by sector

　aggregate

Korea

Aschauer (1989), Munnell
 (1990)

Nonmilitary
public capital

Public capitalGarcia-Milla and McGuire
 (1992), Eisner (1991), 
Munnell (1999b) and
Dufey-Deno and Eberts
(1989)

Nadiri and Mamuneas
 (1994)

Shah (1992) Power, communication,

 transportation

Public capitalBerndt and Hansson
 (1992)

Wylie (1996)

Paul, Sahin and Bagala
 (2001)
 
                (2001)

Cobb and
-Douglas

cost function

translog

cost function

Otto and Voss (1994)

Uchimura and Gao (1993)

Public capital

Public capital

Public capital

Transportation, 
water,communication

0.3-0.4

0.04-0.20

0.0-0.2

0.05

0.69

0.5

0.0-0.3

0.0-2.65

0.38-0.45

0.19
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Table 6 sums up the estimated results of our PEO
Structure Group for selected members in the Pacif-
ic region.  Compared to Table 5, we see little dif-
ference between the results of the two tables.  Esti-
mated elasticities appear large enough to produce

incredibly high rates of return on infrastructure
investment.
One may note that the estimated elasticities of
aggregate or private outputs with respect to infra-
structure investment tend to increase with the level

Table 6.  PEO Estimates of Output Elasticity of Infrastructure Investment

Austrarlia, 

   aggregate

   by sector

0.9

0.4-1.5

0.9

0.0-0.8

1.3-2.8

0.0-1.9

0.3-0.4

0.04-0.20

Makin and Paul (2002)

Tang KY (2002)

Yoshino  and Nakahigashi
 (2002)

Dekle and Nugent (2002)

Aschauer (1989), Munnell
 (1990)

Garcia-Milla and McGuire
 (1992)

Public capital

Public capital

Public capital

Public capital

Nonmilitary 
public capital

Public capital

Cost function

Cobb and 
-Douglas

Translog

Translog

Hong Kong,China

Japan

United States, 

   aggregate

   by sector

United States,

   aggregate

（Reference estimations）

　states/regions

Table 7.  Average Rates of Return on Projects, 1974-92
 (percent)

Irrigation and drainage

Telecommunications

Transport

Power

Urban development

17

20

18

12

n.a.

13

19

21

11

23

Source: Adapted from World Bank, World Development Report, 1994, Table 6.1, p.110.
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of aggregation.  For example, Table 7 shows aver-
age rates of return on specific projects conducted
by the World Bank, which range between 6 to 29
percent across various infrastructure sectors.  This
may suggest the existence of strong spillover
effects of infrastructure. In fact, in the case of
Japan, Yoshino and Nakahigashi (2001) report
nonnegligible indirect effects of infrastructure on
output growth.

4.3 Case study of Japan
Even if the marginal effect of public investment
was rather high in the past, we have no idea whether
additional infrastructure investments would raise
long-term output growth or not.  In this respect,
Japan seems to provide an interesting example
(Figure 6).  In this country, output elasticities of
public investment fell sharply in the 1980s.  Japan
is the only country among the OECD economies
that did not experience a declining trend in public
investment during the period.  The other OECD
countries tried very hard to cut public expenditures

including investment to recover their fiscal bal-
ances, while Japan enjoyed autonomous fiscal con-
solidation due to economic bubbles (Kohsaka
2001).  In the background, however, the productiv-
ity of infrastructure development deteriorated
sharply as the figure implies.  While it has been
noted that the composition of infrastructure invest-
ment changes quickly as income rises, in contrast,
in Japan, we see surprisingly little change in the
composition of infrastructure investment over this
time period.

Figure 6.  Output Elasticities of Private and Public Capital, Japan

5. POLICY ISSUES
5.1 Under- vs. oversupply of public capital
Except for the United States, infrastructure devel-
opment has been historically driven by the public
sector.  Traditional infrastructure consists of large-
scale, capital-intensive sectors such as transporta-
tion, power, telecommunications and social ser-
vices.  In these sectors, it has been thought that the
private sector cannot provide an adequate level and
quality of services that are socially needed.  Even
in the United States, these sectors were heavily
regulated by the government until only recently.

Since as early as the late 1970s, however, both
technological innovations and changing policy

Source: Yoshino and Nakahigashi (2001).
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thinking have enabled the private sector to play
more important roles in the provision of infrastruc-
ture.  Technological innovations enable unbundling
of production stages, some of which can be more
efficiently handled by the private sector than the
public sector.  Along with the general trend of mar-
ket orientation, privatization and/or deregulation
have become new norms of economic management
since the 1970s.  

Consequently, there appears to be a declining trend
of public investment as a ratio to GDP among the
advanced economies (Figure 3).  Australia, New
Zealand and the United States are among them;
Japan appears to be the only exception.  Declining
public investment shares do not necessarily imply
declining infrastructure development, however.  In
fact, the total share of value added created by con-
ventional physical infrastructure sectors have either
increased or remained almost constant in Australia,
Japan, New Zealand and the United States.  Note,
however, that the capital stock of infrastructure
sectors relative to GDP tended to decrease in Aus-
tralia and New Zealand, and to increase in Japan.
Although, as noted before, we cannot claim high
estimated rates of return on public investment as a
definite result, there seems to be no significant
decline in the rates of return, again except for
Japan.  Regional oversupply or misallocation of
public capital can be claimed for the present Japan,
but we are not sure of undersupply of public capital
for the United States.

5.2 Costs of privatization
Globalization has kept things changing in many
sectors including the privatization trend in infra-
structure.  From the Asian economic crisis to the
terrorist attack on September 11, these external
shocks seriously affected the management of new-
ly privatized infrastructure sectors in the Pacific
region.  

In 1996, the World Bank estimated infrastructure
needs in East Asia over the next decade to be as
large as US$1.5 trillion in order to sustain the cur-
rent pace of economic growth (World Bank 1996).
The report emphasized the important role of for-
eign private capital for infrastructure needs.  As a
matter of fact, private foreign investment poured
into the infrastructure sectors, particularly telecom-

munications and electricity.  The Asian economic
crisis, however, almost killed the early accomplish-
ments (Baietti 2001).  

Malaysia, for example, appeared to have been suc-
cessful in its privatizing of infrastructure sectors
without the formal creation of a comprehensive
regulatory framework.  The old government agen-
cies were assumed to become regulators and their
role was only to supervise tariffs and maintain
quality of services.  However, their independence
from politicians remains questionable.  Contingent
liabilities of the government with many privatized
projects turned out to be realized and the govern-
ment had to come to the rescue; this made autono-
my of these enterprises more vulnerable.

Similar problems can be found in New Zealand.
Claiming strategic importance, some enterprises
that had been previously privatized had to be
bailed out by the government.  An airline, a nation-
al railway and even a commercial bank in distress
were rescued.  In contrast to these blanket privati-
zation efforts, Singapore has taken a very gradual
approach toward privatization.  One reason is that
they did not face acute inefficiency problems in
their infrastructure sectors.  Even though these sec-
tors were profitable, first, telecommunications,
then electricity were privatized.  According to the
Singapore government, privatization was not a pur-
pose in and of itself, but a means to motivate
entrepreneurship and innovation.

5.3 Ever-increasing needs toward a knowledge-based
economy

Emerging markets like Hong Kong, Korea, Singa-
pore and Chinese Taipei have devoted huge a-
mounts of resources to infrastructure investment in
the past decades.  As a consequence, they have
been successful in narrowing the gaps with
advanced economies, though they have not yet
caught up in terms of the level of infrastructure
stock per capita (Figures 1 and 2).  It is notable
that, in all of the emerging markets, the govern-
ment or the public sector played a leading role in
the process.  This holds true even for Hong Kong.
Moreover, the public sector increased its leading
role since the 1980s.  Why is this so?

First, as opposed to advanced economies, these
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economies have not reached the saturation levels
for physical infrastructure investment as yet.  They
may have room for more infrastructure investment
without losing efficiencies.  Of course, one can ask
whether the investment in infrastructure could have
been even more efficient with private sector partic-
ipation, but the question is academic.  We can at
least say, however, that government-led infrastruc-
ture development has helped achieve unprecedent-

ed performance in these economies.

Second, these emerging markets are deliberately
changing their course toward greater coordination
with private sector initiatives in infrastructure
development and other fields.  Again, one can ask
whether this strategy could have been applied to
other developing economies, and this question is
very practical.

Source: World Bank (2002). For Chinese Taipei, various national sources.

Figure 7.  Personal Computers

Source: World Bank (2002).

Figure 8.  Information and Communication Technology Expenditures
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Third, in addition to the emerging markets, other
developed and developing economies have become
increasingly aware of the rising importance of in-
visible, nonphysical, soft infrastructure, i.e., human
and/or knowledge capital, which has a public good
nature and would make a fundamental factor input
complementary to physical capital.  These non-
physical or soft  infrastructure is going to be anoth-
er area for increasing new investment.
Figures 7 and 8 provide information for output and
input of new infrastructure, respectively, i.e., per-
sonal computers and ICT-related expenditures.
The figures suggest that in this field of new infras-
tructure investment, there is little difference between
the advanced and emerging market economies in
the Pacific region, while there is a large gap between
emerging markets and other developing economies
in terms of output (personal computers).
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The public sector has historically been the main
provider of infrastructure in Australia because of
the scale of many projects and the natural monopo-
lies that arise from increasing economies of scale.
Basic economic infrastructure is highly capital-
intensive and long-lived and includes roads, rail-
ways, ports and airports, and services such as elec-
tric power, gas, telecommunications, sanitation and
water.

Given the three-tiered structure of government and
an array of ideological perspectives, it has proven
difficult to reach a consensus on whether the public
or private sector should primarily own the infra-
structure.  Traditional infrastructure like roads and
rail remains important for many commodity-export
industries.  For instance, the agricultural and min-
ing sectors produce significant exports of wool,
wheat, beef, coal, bauxite/alumina, crude oil and
iron ore, all of which are bulk commodities whose
economic viability depends on transport costs.

The federal government is the major source of
funding for state and local infrastructure invest-
ment through payment of general and specific pur-
pose finance for roads and for social infrastructure,
such as education and health care.  The state gov-
ernments also approve and manage infrastructure
provision and are major owners of infrastructure
assets.  At the state level, roads are primarily gov-
ernment-planned and -funded.  However, the pri-
vate sector has become increasingly involved in
electricity generation and distribution.  The local

government sector has varying degrees of responsi-
bility for infrastructure across states, playing a sig-
nificant role in providing urban and rural infra-
structure in the form of water supply, sanitation,
land use planning and local road networks.

Although the public sector has historically been the
main provider of infrastructure, there has been a
marked decline in public sector capital spending.
For example, public sector capital spending has
fallen from around 8 percent of GDP in 1960 to
close to 2 percent today, in line with trends in other
advanced economies where public sector invest-
ment as a share of national expenditure has gener-
ally declined over recent decades.  Partially offset-
ting this, there has been strong growth in commu-
nications infrastructure spending by the private
sector that includes spending on information and
communication technology (ICT).

From the mid-1980s, there has been widespread
microeconomic reform that has had a major impact
on the provision of infrastructure services.  During
the 1980s, most public enterprises providing infra-
structure services were“corporatized,”i.e., they
were required to operate, where possible, along
commercial lines.  Through cost reductions, this
initially improved efficiency, lowered the real
prices of services to consumers and significantly
raised the return on public capital.  However, by
the early 1990s the performance of public enter-
prises was showing little further improvement, sug-
gesting the need for further reform.

A U S T R A L I A
BY TONY MAKIN

SATYA PAUL



INFRASTRUCTURE DEVELOPMENT IN THE PACIFIC REGION 25

Since the early 1990s, public infrastructure has
passed to the private sector as a result of privatiza-
tions ranging from major capital city airports to
power stations, ports, rail freight, and gas transmis-
sion and distribution.  These privatizations have
generally improved efficiency, innovation and
financial outcomes, consistent with previous
international experience.

The rationale for privatization is strongest for state-
owned enterprises, though less so for public goods
and natural monopolies where competition is weak.
The electorate has at times, however, been reluc-
tant to endorse widespread privatization of state
enterprises and more extensive outsourcing of gov-
ernment services.  From the investors’ perspective,
infrastructure investment entails additional risks,
given the limited alternative uses for large-scale
infrastructure assets and the regulatory risk (since
regulations in place at the time of the initial invest-
ment may change).

Despite relative declines in the share of traditional
infrastructure spending, multifactor productivity
improved in the 1990s, due to economic reform
and more intensive use of ICT.  Previous research
on public capital and private sector productivity
suggests public infrastructure plays a role in the
productivity of private sector industries.  The rates
of return to public infrastructure investment are
significant: 26.5 percent per year when benefits are
measured in terms of cost saving and 74 percent
when benefits are measured in terms of output.
These rates are based on the assumption that public
infrastructure provides no benefits to consumers
and other producers not included in the study.

Yet most components of public infrastructure such
as highways, roads, sewerage, and water pipes are
known to generate some benefits to consumers.  To
the extent that these additional benefits to society
are not negligible, the economywide or social rates
of return to public infrastructure could be larger.
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In Canada, as in many other countries, public ex-
penditures on infrastructure must serve a variety of
masters.  Infrastructure development facilitates pri-
vate sector growth, but it can also be used to fur-
ther other goals, including mitigation of regional
inequalities, promotion of public policy goals (such
as environmental remediation), and even“nation
building.” It is also a convenient means for inject-
ing fiscal stimulus into the economy and for con-
solidation of political power.  Complicating the
analysis in Canada’s case is the structure of gov-
ernment, which allocates some traditional infra-
structure-related powers to the federal government
and other powers to the provinces (which, in turn,
allocate certain responsibilities to municipal or
local governments).  Federal responsibilities
include inherently national areas such as citizen-
ship, external relations and defense.  In the context
of physical infrastructure development and provi-
sion, the key federal powers are in the areas of air,
rail and marine transportation, the national high-
way system, and communications.  Provincial gov-
ernment responsibilities include health care, educa-
tion and property rights.  Municipal governments
are typically responsible for water distribution,
sewage collection and treatment, public transit,
social housing and various other services including
waste collection.

The bulk of electricity generation and transmission
is accomplished by publicly owned and publicly
funded near-monopoly providers.  Municipal utili-
ties (either publicly or privately owned) may stand

between the provincial utilities and local industrial
or retail customers, but the role played by these
companies is largely distributive.  

The majority of exploration and development of oil
and gas in Canada is undertaken by the private sec-
tor.  Large pipeline projects are generally privately
owned and developed today, but much early devel-
opment was publicly owned or subsidized.  

Ownership of the major railway lines is now essen-
tially in the hands of the private sector, though
municipal commuter systems are publicly owned
in many areas. 

The federal government has transferred ownership
of numerous airports to local interests.  However, it
has retained ownership of the 26 busiest airports
accounting for well over 90 percent of total air traf-
fic.  

In terms of sea transport, Canada has divested itself
of most local and regional port facilities, but has
retained ownership of ports that are designated as
vital to trade. 

For road transportation, the vast majority of Cana-
da’s road network is publicly owned, financed and
maintained.  Toll roads are the exception rather
than the rule.

Over the past 25 years, technological advances and
sequential deregulation in telecommunications

C A N A D A
BY JIM STOREY
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have introduced greater dynamism and competition
into what was traditionally a system of highly con-
centrated, locally monopolistic mature utilities. 

As for provision of health services, those aspects of
health care that are deemed necessary are publicly
provided in Canada.  Canadian hospitals are public,
not-for-profit institutions, typically built by gov-
ernment or by designated government agencies.   

In education, the majority of educational facilities
are built, owned and operated by provincial gov-
ernment bodies, with public funding coming from
different levels of government.  Unlike health care,
however, alternatives to public sector provision are
not only tolerated, but they may be partially funded
via the public purse.  

Water and sewage is essentially a municipal re-
sponsibility, publicly built and maintained.  Con-
struction of water and sewage facilities is often
financed by multiple levels of government.   

In assessing the economic impact of infrastructure,
this study used established techniques.  Among the
findings, the output elasticity of public capital is
estimated to be positive, though it appears to have
trended down over the past 40 years, and is on
average somewhat smaller than has been found in
previous studies using different data sets.  Output
elasticities with respect to labor and private capital
are consistently positive, and all elasticities are at
least three times as large as their standard errors.
The marginal product of public capital is estimated
to be positive.  

Infrastructure development is, and likely always
will be, an important political issue as well as an
important economic issue.  Canada has the relative
luxury of considering how best to renew and
expand its infrastructure, given diverse considera-
tions including environmental protection and/or
remediation, regional and/or rural/urban dispari-
ties, the promotion of innovation, and so forth, in
addition to the basic imperative of efficiently get-
ting inputs where they are needed and outputs
where they are wanted.  In 2002, the federal gov-
ernment created a new department (Infrastructure
Canada) within the Industry ministry designed to
focus solely on infrastructure investment.  

A crucial public policy issue relates to the appro-
priate roles of the state and the private sector in the
provision of certain services, especially health
care, but also electricity and water/sewerage.
While this debate is not necessarily about infra-
structure, it impinges on infrastructure decisions.
A second more focused issue relates to the process
by which publicly funded projects are selected and
subsequently evaluated.  Institutionally, govern-
ments continue to search for a governance model
that will simultaneously permit sufficient public
accountability and prevent actual or perceived
political influence.  Methodologically, concerns
relate to the conceptual and quantitative underpin-
nings of the process by which projects are accepted
and evaluated, and perhaps more importantly, to
the transparency of the process.  Careful assess-
ment of project viability, including formal cost-
benefit or present-value analysis, is not necessarily
required of applicants, and may not always be
readily available to those outside the process.
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Since the implementation of the economic reforms
and“open door”policy in 1978, the Chinese econ-
omy has developed rapidly.  Along with China’s
economic reform and development in the past 20
years or so, the Chinese government has adopted
policies to promote infrastructure construction in
the 1990s and as a result, China’s infrastructure has
developed rapidly.  The present overall level of
China’s infrastructure has risen remarkably through
large-scale construction of infrastructure compared
with that of the 1980s.  Generally speaking, the
development of China’s infrastructure has experi-
enced two periods over the past 22 years: lagged
development in 1978-90 and accelerated develop-
ment in 1991-2000.

At the beginning of the economic reforms, the Chi-
nese government adopted the policy of accelerating
light and manufacturing industries while relatively
decelerating heavy industries and infrastructure.
This policy led to a slowdown in terms of the
development of infrastructure during the period
1978-85.  The percentage of infrastructure invest-
ment accounting for total investment in capital
construction decreased.  As a result, China’s infra-
structure developed slowly during the period of the
sixth Five-year Plan (1981-85).  The supply of
energy and transportation could not meet the
demands of economic development.  During the
period of the seventh Five-year Plan (1986-90),
the government increased investment in infrastruc-
ture, particularly in energy.  However, the propor-
tions of investment in transportation and water

conservancy decreased compared with the sixth
Five-year Plan.  In 1990, China’s infrastructure,
particularly, energy and transportation, became a

“bottleneck”for economic development.  Power
supply only met 75 percent of demand, and railway
freight planning could only meet 68 percent of
actual demand.

Since the eighth Five-year Plan (1991-95), the
government has adjusted its policies for industrial
development, and has given priority to infrastruc-
ture by gradually increasing investment in infra-
structure.  The government developed financing
policies for encouraging domestic and foreign cap-
ital to invest in infrastructure in order to raise funds
for infrastructure construction.  The result is a clear
increase in the share of infrastructure investment to
total investment in 1991-2000.  Today, the condi-
tion of China’s infrastructure has improved by fol-
lowing the policies of developing infrastructure
through multi-entities, raising funds through a mul-
tichanneled pattern and attracting foreign capital.
The output of electricity is basically meeting pre-
sent demands.

China’s infrastructure has improved significantly
since the 1990s.  However, the allocation of infra-
structure facilities in areas remains unbalanced.
The different growth rates of infrastructure facili-
ties occurred in different areas over the last two
decades.  As a result, there remain disparities in
infrastructure level between regions in China, and
the gaps are very large for some sectors.  The
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infrastructure levels in the eastern region are rela-
tively higher than in the middle and western
regions.  Although infrastructure in the western
regions has developed more rapidly in recent years,
the infrastructure situation in the west was signifi-
cantly backward compared with that in the east.

China’s infrastructure sectors had been governed
by the state before the 1980s.  In the 1990s, the
government tried to reform the infrastructure man-
agement system.  The main efforts focused on sep-
arating administration and enterprise, and on cor-
poratizing infrastructure services.  The government
reformed the investment system and the pricing
system for the electric power sector and set up
power construction funds for financing power pro-
duction in 1987.  In addition, the government car-
ried out the corporatization of electric power enter-
prises, including running of operations along com-
mercial lines and legal management for the power
industry.  The telecommunication sectors were
restructured into corresponding corporations in
1999.

Through the development of infrastructure over the
past 20 years or so, the overall level of China’s
infrastructure has been raised substantially.  The
infrastructure“bottleneck”that impeded economic
growth for quite a long time has been relieved.  At
present, demand and supply in energy, transporta-
tion, and telecommunication sectors are roughly in
balance.  However, there are still some problems in
China’s infrastructure development.  For example,
the electric network construction is lagging in the
construction of electric sources; the highway stand-
ard is low; infrastructure development across
regions remains unbalanced, etc.  It should also be
noted that there is great disparity in infrastructure
between current provision levels and the require-
ments for China’s future economic growth.  Ac-
cording to the tenth Five-year Plan outlined by the
Chinese government, the annual average growth
rate of GDP will be around 7 percent during 2001-
05.  In line with the objective of economic devel-
opment, China’s infrastructure must maintain cer-
tain growth so as to meet the demand arising from
overall economic development.
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Over the past two decades, about one-tenth of the
capital formation in Hong Kong has been devoted
to infrastructure.  This amount of investment has
contributed profoundly to Hong Kong’s economic
advancement, not only for its overall growth over
the years, but also with regard to its structural
transformation to a predominantly service-oriented
economy.    

Comparing the 1990s with the 1980s, overall
infrastructure investment soared by 67 percent in
real terms, mainly attributable to implementation
of a number of large-scale infrastructure projects in
the public sector.  The share of the public sector in
overall infrastructure investment thus increased
from 71 percent in the 1980s to 82 percent in the
1990s, while the corresponding share for the pri-
vate sector fell from 29 percent to 18 percent.  Yet
in absolute terms, infrastructure investment by the
public and private sectors both rose in real terms
between the two decades.

Increased investment has brought about an en-
hancement in infrastructure capacity that matches
closely with the surge in demand.  Compared with
two decades ago, there has been a great deal of
scale expansion for supplying electricity, gas and
water.  Local transport has become much more
efficient than before due to the continued develop-
ment of highways and substantial expansion in the
rail network.  External transport has grown mark-
edly in both passenger and cargo handling capaci-
ty, with the airport at Chek Lap Kok, the Container

Terminal Nos. 5-8 and the River Trade Terminal
being brought into operation.  

In the telecommunications sector, radical liberal-
ization since the mid-1990s has motivated strong
initiative in network enhancement by the operators,
underpinning a phenomenal growth in the mobile
phone and international call segments, as well as
much wider use of information technology in the
local community. In tourism, a new cluster of
tourism infrastructure and facilities is in the
pipeline, including, in particular, the Hong Kong
Disneyland project. 

The overall policy of the government on infrastruc-
ture is to ensure adequate provision of facilities
and services to sustain a decent pace of economic
growth and to meet the rising needs and expecta-
tions of the populace.  This necessitates an efficient
allocation of resources towards infrastructure pro-
vision, and a high degree of cost-effectiveness in
running the respective facilities and delivery of the
respective services.   

In practical terms, the government performs an
overall planning function that foreshadows the
optimality of the infrastructure system.  It must
show foresight into the potential and emerging
infrastructure needs in tandem with the broad eco-
nomic and social development.  In addition, it must
plan well ahead of time on where, when and how
the necessary infrastructure is to be brought into
place.

HONG KONG, CHINA
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Subsequently, in implementation of the investment
project, the government may act as a direct
investor or as an indirect investor via its stakehold-
ing in statutory organizations that have a high
degree of autonomy and is nevertheless required to
operate in accordance with prudent commercial
principles.  In order to avoid causing undue burden
on public finances, the use of public funds to pro-
vide infrastructure is warranted in principle only
when it entails strong external benefits that cannot
be adequately internalized by private operators.  

When the market mechanism suffices in instilling
business incentive, it is desirable for the govern-
ment to enlist private sector participation and to
promote competition as far as possible.  Yet the
government in many instances must be a regulator
of the infrastructure involved, in order to guard
against any abuse of market power by the infra-
structure provider or service operator at the
expense of consumers.  This is particularly so
when a franchise is granted to the operator in the
interest of promoting capital investment and reap-
ing economies of scale.   

Driven by the desire to promote competition and
aided by lower technological barriers to market
entry and availability of more potential investors,
the mainstream of regulatory practices by the gov-
ernment in the area of infrastructure has shifted in
the 1990s towards liberalization and deregulation
as well as adoption of more flexible and effica-
cious regulatory mechanisms.  This has proven to
be very conducive to the operational efficiency and
cost economies of the infrastructure involved.  Per-
tinent examples include local telephone services
and local public bus services.

The growing stock of physical infrastructure for
the economy must be complemented by an ade-
quate supply of quality manpower.  In this regard,
the government has been devoting a sizable share
of public expenditure to education, reaching 19
percent on average from 1996-97 to 2000-01.
Increased education resources have contributed to
an ascending educational attainment of the popula-
tion over the years.   

In view of tighter fiscal constraints against an
ongoing strong demand for infrastructure renewal
and expansion, as well as a constant pursuit of bet-

ter efficiency in infrastructure provision and opera-
tion, the government is now faced with three major
challenges ahead.  The first challenge is to encour-
age more private sector participation and greater
market competition in the various major aspects of
new infrastructure provision.  This calls for efforts
to explore new and innovative means of financing
and implementation with involvement by the pri-
vate sector, to maintain a favorable investment
environment for engendering private sector partici-
pation, to uphold a sound and equitable legal and
regulatory framework conducive to infrastructure
business, and to facilitate and expedite vetting and
processing of proposals, plans and moves related to
infrastructure development.

The second challenge is to expose the existing
infrastructure facilities and services in the public
sector to greater competitive forces and market dis-
cipline.  This involves, where possible, more con-
tracting out of infrastructure services hitherto pro-
vided by the public sector, corporatization of more
government departments, and privatization of more
infrastructure facilities. 

The third challenge is to further develop soft
infrastructure side by side with hard infrastructure,
as synergies clearly exist between these two main
planks of infrastructure investment for the future.
This entails bringing up more high-quality man-
power, further enhancement of the living and
working environments, promotion of arts and cul-
ture, and general maintenance of Hong Kong as a
vibrant and cosmopolitan city.
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Infrastructure development in Japan has long been
led by the public sector, i.e., the central govern-
ment and its designated public corporations.  After
World War II, the government established public
corporations in roads, airports, railways and tele-
communications.  In addition to those public cor-
porations in infrastructure, nine regional private
monopolies have provided electric power under a
wide range of government regulations.  The gov-
ernment devised diverse schemes for infrastructure
financing and played a crucial role in providing
infrastructure and sustaining Japan’s rapid econom-
ic growth in the postwar decades.

Changes in the market environment for infrastruc-
ture－e.g., technological progresses in telecommu-
nications and shifts in transportation modes－grad-
ually eroded the rationale for the postwar regime of
infrastructure provision, resulting in financial dis-
tress and organizational stalemate of public corpo-
rations toward the end of the 1970s.  In the 1980s,
with growing concerns over the financial viability
and operational efficiency of the corporations, two
of the largest public corporations-Nippon Tele-
graph and Telephone Public Corporation (NTT)
and Japanese National Railways (JNR)-were priva-
tized.

Currently, privatization of the Japan Highway Pub-
lic Corporation (JH) is a central policy issue in
Japan.  While privatization and deregulation started
in the 1980s, the government (or ministries) has
been reluctant to lose control of public corpora-

tions (as seen in the case of the recent JH privatiza-
tion fiasco), so that the degree and effectiveness of
deregulation have been diverse and mixed across
sectors.

Infrastructure has been financed directly and indi-
rectly by the national and local governments in
Japan.  In order to alleviate the fiscal burden on
general tax revenues, the government created sev-
eral alternative conduits, including public corpora-
tions and special accounts of the national budget.
In addition, the Fiscal Investment and Loan Pro-
gram (FILP) has been a major conduit for the flow
of financial resources to support infrastructure
development in Japan. The program transfers
funds via interest-bearing loans from postal sav-
ings and social security pensions directly to public
corporations and indirectly to private sector invest-
ment via public financial institutions.  FILP, how-
ever, has been criticized because it crowds out pri-
vate financial intermediation with implicit subsi-
dization by the government and the program was
reformed recently to cope with this criticism.

Under the government-led infrastructure develop-
ment, public investment has played a leading role
in building up infrastructure capital in Japan.  In
fact, while other advanced economies reduced their
public investment ratios to GDP sharply in the
1970s, Japan has kept its level as high as it was
during the country’s rapid growth period of the
1950s and 1960s.  We examined the productivity
effect of public investment at the aggregate level as
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well as at the level of industries, sectors and
regions.  We found that: (i) the aggregate produc-
tivity effect began to decline significantly in the
1970s, when most advanced economies cut down
on public investment; (ii) the productivity effect is
higher in the secondary and tertiary sectors than in
the primary sectors across regions; (iii) the produc-
tivity effect is higher in the telecommunications
and environment industries than in rural develop-
ment industries (e.g., roads and ports); and (iv) the
productivity effect is higher in urban agglomerated
regions centering on Tokyo, Osaka and Nagoya. 

The above results imply that the general decline of
the productivity effect of public investment in
Japan may have come from the public misalloca-
tion of resources by sector, industry and region.
Note that the 1970s was a period when improve-
ment of regional inequality in income distribution
was emphasized and this was reflected in the allo-
cation of public investment.

Under the general trend of privatization of infra-
structure development, public investment covers
only part of infrastructure.  However, when consid-
ering the expected external effects of infrastructure
development either through public or private
providers, we should remember that the correct
motivation- and incentive-schemes in the provision
of infrastructure are very important in order to
avoid large-scale waste of resources which is the
experience of Japan in recent decades. 

Thus, policy issues on infrastructure development
in Japan can be summarized as follows.  First,
although a significant part of Japanese infrastruc-
ture is now in the private sector, there is more
room for reducing inefficiencies and waste through
streamlining of public investment and deregulating
private provision of infrastructure.  Pricing policies
in telecommunications and cross-subsidization in
transportation are at issue. Technological ad-
vances and changing customer demands are affect-
ing provision of power.

Second, along with the diminishing role of public
initiatives in infrastructure development, the role of
FILP and other public devices for financing infra-
structure will likely decline.  Realizing the medi-
um-run slowdown of economic growth as well as
the declining trend in the domestic saving rate, fun-

damental reforms in infrastructure financing
including the budgetary process will be needed at
this juncture of strategic changes in infrastructure
development in Japan.
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In Korea’s rapid industrialization, the development
of infrastructure played a critical role.  Korea’s
infrastructure, which has clearly contributed to its
economic development, is currently at an advanced
level compared to other emerging industrial econo-
mies.  However, when compared with advanced
economies, Korea’s infrastructure lags far behind
in both quantitative and qualitative aspects.  This is
evident in the appearance of major infrastructure
bottlenecks since the mid-1990s, with the contin-
ued expansion of the economy.

In addition, with the achievement of higher living
standards and greater democracy, the required level
of infrastructure has risen.  Providing infrastructure
for a better quality of life (for example, informa-
tion infrastructure, urban public transportation, pol-
lution control and high-speed rail, etc.) has also
become an important policy objective for the gov-
ernment.

Yet many of the urgently needed infrastructure
programs and projects (either for better quality of
life or for economic purposes) have been delayed
by various obstacles such as resistance from deter-
mined environmentalists and other interest groups,
sharply divided political opinions, calls for radical
policy changes, exposure of contract-related scan-
dals and unprecedented budgetary requirements.

Considering these issues in the context of the new
era of an information and knowledge-based econo-
my, Korea needs new development goals that are

focused on restructuring, liberalization and private
sector development.  The private sector must play a
major role in infrastructure development and oper-
ations in the future, and the only way to attract pri-
vate sector investment is for the government to
deregulate, guarantee a market economy, and glob-
alize.  If the government provides a better business
environment than in other countries, private invest-
ments are sure to flow in. 

The Korean government played a critical role and
demonstrated authoritative leadership in de-
veloping“hard”infrastructure such as roads, trans-
portation, etc.  However, it now needs to focus on

“soft”infrastructure, such as information net-
works, as knowledge distribution is emerging as a
new source of productivity.  The government’s role
in this context should be something like a“coach”
to provide private businesses with the best environ-
ment to create and distribute knowledge.
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Until the mid-1980s, the development of physical
infrastructure was almost entirely the responsibility of
the public sector.  However, with the privatization
policy enunciated in 1983, the private sector has
assumed greater responsibility in the financing, con-
struction and delivery of infrastructure of all types.
This transition from public dominance to public-pri-
vate partnership in the financing, production and
delivery of infrastructure services is the most signifi-
cant feature of infrastructure development in
Malaysia in recent history.

The privatization of infrastructure development facili-
tated a more supply-driven approach, with active par-
ticipation of both the public and private sectors.  The
focus was on increasing capacity, productivity and
efficiency by introducing state-of-the-art technology
in infrastructure development.  Within a decade,
Malaysia has been able to offer sophisticated infra-
structure services that served as a principal source of
attraction for foreign investors.  Without private
investment, it would not have been possible to meet
the unprecedented increase in the demand for infra-
structure services that followed the unabated high
growth since the late 1980s.  The sustained high
growth also imposed higher demand on the capacity,
distribution and efficiency in the provision of infra-
structure.

Private sector entry into the infrastructure market has
spawned several new approaches and institutions to
mobilize funds for infrastructure development.  The
infrastructure projects developed by the private sector
are either financed through debt, equity or the internal
resources of the enterprises.  Private firms also
receive generous state subsidies.

A review of private sector involvement in infrastruc-
ture development over the last 15 years, however,
shows that private investment has only been success-
ful in the more profitable segments of infrastructure

development.  The less commercially viable compo-
nents, such as rural roads and smaller port facilities,
continue to be built, owned and operated by the gov-
ernment.  There have also been instances where com-
mercially viable projects that had been privatized
incurred heavy losses and had to be bailed out by the
government due to national interests.

The Malaysian experience shows that while the pri-
vate sector can play a useful role in building and
operating economic and social infrastructure, there
are limits.  These limits are imposed by strategic con-
siderations, heavy initial capital outlay, or the need to
create the foundations for new sources of growth.
Thus, while private investment in infra-structure will
continue to increase in the future, the state still has a
considerable role to play in the development of infras-
tructure.  The public sector will continue to invest in
infrastructure as an enabling factor for growth and
competitiveness. 

The Malaysian experience also shows that investment
in infrastructure has primarily been used to boost pro-
ductivity and growth.  Its use as a countercyclical pol-
icy tool has been limited in the past.  However, fol-
lowing the 1997 financial crisis, public investment in
infrastructure has been deployed to boost economic
recovery, and continues to be deployed as part and
parcel of the fiscal stimulus to sustain growth during
economic slowdowns.

As investment in infrastructure steadily expanded,
there was a parallel rise in the contribution of infra-
structure to economic growth.  Apart from contribut-
ing to growth through the flow of investment, the
total stock of social capital also contributes to growth.
An empirical analysis into the relationship between
public infrastructure investment and private sector
productivity carried out at the macro level shows that
public capital does have a positive, but small, impact
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on private productivity. This paper discusses various infrastructure sectors
in the New Zealand economy including some new
areas such as internet connectedness and mobile
communication.  However, data limitations make
the empirical work less than ideal and further work
is required to obtain better data on infrastructure in
order to look at the different impacts of public and
private sector spending.

Infrastructure has played an important role in shap-
ing New Zealand’s economic development and
growth.  Infrastructure is vital to food production,
both in the supply of power and water for produc-
tion, and in the distribution of products to local
markets and for export. A strength of New
Zealand’s current infrastructure is that most agri-
cultural regions have access to local market and
export facilities.  A nationwide domestic food mar-
ket exists despite the transport costs imposed by
Cook Strait which separates the North and South
islands.  The infrastructure has facilitated regional
specialization and adjustment to changed market
conditions, exemplified by the recent expansion of
dairying in the Southland region.

International supply chains link businesses and
economies.  Internally and internationally, efficient
and flexible supply chains are critical to the timely
delivery of supplies to enterprises and products to
customers.  A range of regulatory influences
impact supply chain flows (transport regulations,
customs, security, quarantine, safety, labor, immi-
gration, competition, investment etc).  Unfortu-
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nately, the combined effect of these influences on
the economy and trade has not been assessed in a
coherent manner.  Supply chains are the connectors
of the networked economy and their efficiency and
responsiveness (or otherwise) is critical to enter-
prise success, and therefore the entire economy.

Significant political regime shifts over the last 30
years have significantly influenced the expansion
and provision of infrastructure services.  The late
1970s and early 1980s were characterized by high
levels of state intervention in the New Zealand
economy.  Infrastructure services such as railways,
communications and air travel were largely provid-
ed by the state.  Other state-owned institutions
played a dominant role in many other sectors of the
economy including the financial, health, and edu-
cational sectors.

A major development in the expansion of infra-
structure during this period occurred in the energy
sector.  Responding to a faltering economy and ris-
ing oil prices during the 1970s, the government
embarked on many major energy projects.  Collec-
tively known as“Think Big,”these projects ex-
panded New Zealand’s energy sector.  Think Big
aimed to invest public money into major energy
projects that would provide alternatives to oil fol-
lowing the two oil price shocks of the 1970s.
However, it is unclear whether there was a positive
economic benefit to New Zealand from Think Big,
as the expansion ultimately caused a large increase
in public debt levels.  The construction phase of
the projects boosted economic activity, but as oil
prices fell as the impact of the second oil shock
abated, the basic premise for the projects evaporat-
ed; however, the servicing costs of the higher debt
did not.

In 1984, the New Zealand economy entered a new
era.  A distinct shift away from state intervention
towards free-market policies took place with the
election of the 1984 Labour Government.  Eco-
nomic reform was comprehensive and included
industry deregulation, the freeing up of internation-
al trade, monetary and government sector reforms,
and finally, labor market deregulation.

As part of the new economic policy era, corporati-
zation and/or privatization of the public sector
occurred.  Many areas of infrastructure provision

underwent change including postal services, rail-
ways, telecommunications, banking services, elec-
tricity, gas production, coal production, oil produc-
tion, air transport and port services.  As part of the
structural reforms, the state’s involvement in the
Think Big projects was ended.

More recently, since the Labour-led coalition gov-
ernment won the November 1999 general election,
a more hands-on approach to economic manage-
ment has been adopted.  However, the direction
that government is taking regarding infrastructure
ownership in New Zealand is unclear, with several
issues that remain outstanding.
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Infrastructure is a very vital part of economic
development.  In the case of the Philippines, the
accumulation of capital stock grew significantly
(20 percent) from 1970 to 1982.  Subsequently, the
pace of capital stock accumulation slowed down
slightly to 13.5 percent from 1986 to the present.
However, despite the growth of capital stock in the
country, this study finds that productivity has not
increased significantly. 

The power sector of the Philippines is composed of
the National Power Corporation (Napocor) and
Independent Power Producers (IPPs).  Napocor is
the largest entity in terms of power generation and
holds a virtual monopoly in that activity.  As of
2000, Napocor had 13,196 megawatts of capacity,
with oil as the major source of electrical energy.
With demand projected to grow by 12 percent
annually over the next decade, Napocor plans to
install an additional 12,828 megawatts to meet the
needs of the people. 

The Philippine power sector remains highly prob-
lematic.  The geographical terrain of the country
makes it difficult to attain economies of scale in
the smaller islands.  Furthermore, debt problems
continue to hound Napocor and major power dis-
tributors, including Meralco, the main electricity
provider in Manila.

The water sector is in a similar situation as the
power sector.  Provision of water in Manila is
mainly tasked to the Manila Water and Sewerage
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System (MWSS), a monopoly similar to Napocor.
It has always been the case where demand for
water is greater than supply.  As of 1995, only 7.5
million of Manila’s 10.6 million residents had
access to water.  This shortfall is even more pro-
nounced in the provinces as piped water to houses
is only available in major cities and towns.

The need to modernize the water system is emi-
nent.  Inefficiencies and loss of water through leaks
and theft are prevalent.  In 1998, the government
privatized the operations of the MWSS and granted
concessions to two groups, the Manila Water Cor-
poration (MWCI) and Maynilad Water Services,
Inc. (MWSI).  Since then, provision of services has
improved.  Debt problems are currently affecting
MWSI due to the large costs needed to modernize
the piping system.  

In terms of transportation infrastructure, as of
2000, the Philippine road network extended to
29,055.84 kilometers, 16 percent of which are
national roads.  Road carriers are the most popular
form of transportation, and as of 2001, there were
close to 3.7 million registered vehicles, mostly
concentrated in Manila. 

The rail system is not as rosy as the road network.
Patronage to the major Manila-Albay artery (in
Southern Luzon) is very low, largely because of
inferior facilities and lack of maintenance.  How-
ever, within Manila, the Light Rail Transit and
Metro Rail Transit are becoming very popular as
an alternative to using the congested roads.  New
commuter rail systems are currently planned to
help ease the traffic problem in Manila. 

Water transport is the cheapest mode of interisland
transportation and is very popular for the lower end
of the market.  Air transport is now liberalized, but
the flag carrier, Philippine Airlines (PAL), still
dominates the market.

The major hindrances to development of the trans-
port system are the poor transportation policy of
government, large investment constraints and
right-of-way acquisitions that make it difficult for
new infrastructure to be constructed.

Prior to 1993, the Philippine Long Distance Tele-
phone Company (PLDT) was a virtual monopoly.

With large players having gained entry, the
telecommunications sector is now one of the most
vibrant areas of the Philippine economy.  As of
1998, there were an estimated 9.08 telephone lines
per 100 people in the Philippines.  In Manila, this
figure is 14.8 telephone lines per 100 people.
Beyond the fixed line business, the mobile phone
industry is growing at a very rapid rate.  It is esti-
mated that the number of mobile phone subscribers
will be about 20 million by the end of 2003. 

As a form of investment in human capital, educa-
tion is one of the most important aspects of Philip-
pine development policy.  Despite the recognition
of its importance, the quality of instruction in the
country remains poor, especially in less well-off
regions.  This is mostly due to lack of adequate
facilities and new technology, low compensation
for teachers and low participation rates of students
because of poverty.

Among the alternatives to infrastructure develop-
ment, the Build-Operate-Transfer (BOT) scheme
of the Philippines is the first in Asia.  Under this
arrangement, the private sector is given incentives
to participate in infrastructure building.  This sys-
tem also prevents the use of explicit government
guarantees in order to avoid incentive mismatches
when operating projects.  As of March 2002, the
BOT captured investments of US$441.32 million
in water infrastructure, US$3.3 million in power,
US$3.3 billion in transportation and US$207.7 mil-
lion in communication.
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Singapore’s infrastructure development began in
the 1960s with basic physical infrastructure such as
road, utilities, sewage, telecommunication, finan-
cial services, sea and air ports in order to attract
and support manufacturing activities from multina-
tional corporations (MNCs) to provide employ-
ment, public housing, health care, education and
reduce widespread poverty.  Being a resource-
poor, land-scarce new nation with a low-skilled
labor force and small domestic market, complete
control of the land by the state and the setting up of
a key government agency known as the Economic
Development Board (EDB) to take charge of the
republic’s industrialization strategy and sourcing
for new sources of growth is paramount to Singa-
pore’s success story.  The EDB, working in coordi-
nation with other government agencies such as the
Jurong Town Council (JTC), the Telecommunica-
tion Authority of Singapore (TAS), the Civil Avia-
tion Authority of Singapore (CAAS), the Port of
Singapore Authority (PSA) and the Monetary
Authority of Singapore (MAS), reflects the posi-
tive strong role of the government in directing and
rationalized limited resources for essential basic
infrastructure hardware and software development.
This pioneering effort paid off when about three
decades later, the port of Singapore and Changi
Airport consistently became among the busiest and
the best in the world.  Following London, New
York and Tokyo, the Shenton Way of Singapore
soon became a major global financial hub.

Since the mid-1980s, recognizing the rapid growth

S I N G A P O R E
BY LEE-YING SOON

KHEE GIAP TAN 



INFRASTRUCTURE DEVELOPMENT IN THE PACIFIC REGION 41

of high-tech industries and the emerging applica-
tions of advanced new information technology
(IT), emphasis was placed on installation of a state-
of the-art digital telecommunication infrastructure.
Anticipating a rise in demand for IT workers, there
was also heavy human resource investment so as to
ensure a steady supply of a high-quality work force
in the new knowledge-based economy.  Such a
comprehensive multipronged strategy continuously
enhanced the competitiveness of the economy, and
is a critical component of the approximately four-
decade-long course of development of the Singa-
pore economy including its graduating from being
an investment-driven economy to an innovation-
driven economy.  Since the early 1990s, efforts
were made to improve productivity and quality of
services especially in the public sector via the
introduction of electronic-government.  This signi-
fies the government’s relentless drive to exploit IT
and its vision of Singapore as an intelligent island
by the new millennium and the basis for further
competitive enhancement and premier infocom
hub.

In 2000 and beyond, as the Singapore economy
matures and as competition from the neighboring
ASEAN economies and China intensifies, infra-
structure development must be further initiated to
support newly identified sources of growth such as
chemical-pharmaceutical products and life sciences
industries.  Heavy investment was committed to
develop a chemical island by reclaiming it from the
shallow seabed to attract and host top MNCs to
form a chemical hub, which would reinforce exist-
ing seaport and airport activities.  Longer-term
investments in laboratories, high-speed computers,
and setting up of new research centers and attract-
ing frontier research scientists to local universities
are other infrastructure projects that have recently
been put in place to host activities in life sciences.
Such infrastructure development strategies serve to
put Singapore a step ahead of her competitors and
diversify its manufacturing activities to further
improve resiliency of the economy.                      

Singapore, whose nationhood began in 1965 from
an island of about 600 square kilometers in area,
then carried a relatively small population of 1.6
million.  After four decades of steady economic
growth, the resident population in 2002 is about 4
million, of which approximately 800,000 are

skilled and unskilled foreign work force.  Smooth,
high-quality transportation flows within the crowd-
ed island are being undertaken by the Land Trans-
port Authority (LTA) through innovative planning
aided by new land transportation technology.  The
objective is to establish an efficient and affordable
public transportation system.  For private trans-
portation ownership, the thrust of the strategy is to
use price to control transport traffic (i.e., the Cer-
tificate of Entitlement or the COE bidding system
for private vehicle ownerships) and charge accord-
ing to transport usage while ensuring widespread
ownership (i.e., electronic road pricing or the ERP
system).  This innovative system has been scored
as being first in the world and is progressive in
nature whereby revenue through fees collected will
be used to further improve the public transport sys-
tem.

The success story of Singapore’s infrastructure
development can be pinned down to its unique
institutional setup with government agencies that
are known locally as statutory boards (SBs), which
are autonomous corporate bodies answerable to
their own budgetary bottom lines and look after
their own recruitment and rewarding of staff.  SBs
are established by individual acts of Parliament
with clearly defined functions, scope and powers.
SBs enjoy greater autonomy and flexibility in
administrative and financial matters than the civil
service, but they are accountable to the Parliament
through their respective government ministries   

Financing of infrastructure has been mostly
through domestic sources such as the Central Prov-
ident Fund (CPF) established since 1955, which is
a form of“forced savings”with contributions from
both employees and employers, and is mainly used
to fund infrastructure development.  Successful
economic management over the decades have
allowed autonomous government agencies to accu-
mulate sufficient government surpluses and such
surplus funds are reinvested abroad by the Govern-
ment of Singapore Investment Corporation (GSIC)
which generally yield good returns.  Hence infra-
structure expenditures pooled from the relatively
cheap CPF and government surpluses can, in turn,
be channeled into public welfare projects undertak-
en by the Housing Development Board (HDB) and
Public Utility Board (PUB) to provide affordable
public housing and essential public utilities without



42 PACIFIC ECONOMIC OUTLOOK STRUCTURE TASK FORCE

resorting to foreign borrowings or becoming a
drain on public finances.  As autonomous govern-
ment agencies grew larger over the years, a public
divestment Committee (PDC) was set up in 1986
to gradually privatize public sector investment so
as not to crowd out or outcompete private sector
activities and the divestment process will take
place whenever market conditions allow.

Strategy for a sustainable infrastructure develop-
ment involves long-term planning.  The infrastruc-
ture services must be delivered in a timely fashion
and must serve to enhance competitiveness of the
economy.  Given that infrastructure development
tends to be initiated by the public sector, among
the most difficult tasks is to ensure that infrastruc-
ture projects are provided with the highest quality,
and are efficiently executed and coordinated by the
various agencies concerned.  In a knowledge-based
economy, the role of the private sector will be
paramount.  Infrastructure projects encompass not
just physical infrastructure building, but also
entails investment in human capital, setting up of
appropriate institutions and mechanisms, meeting
financing requirements and keeping pace with
rapid technological changes.  Singapore’s excellent
infrastructure certainly plays a decisive role in
attracting foreign direct investment, raising the
quality of life and lifting per capita income almost
50 times in purchasing power parity terms within
almost four decades from US$570 in 1965 to US$
28,500 in 2002. 

In this paper, we try to describe the picture of
infrastructure development in Chinese Taipei.  By
introducing the background and path of infrastruc-
ture development and by examining the evidence
from empirical study, we check for clues to the
actual relationship between infrastructure and eco-
nomic growth.

By looking back 100 years, we review the atmo-
sphere for each regime’s infrastructure develop-
ment in this island.  In the early years, the purpose
of these infrastructure investments was to feed
Japan the necessary agricultural and light indus-
tries products, accompanied with the Japanese
imperialist needs in the first half of the 20th centu-
ry.  However, since the Japanese government re-
turned sovereignty to China in 1945, the frame-
work for physical infrastructure and basic social
infrastructure has been almost completely recon-
structed.

From the beginning, after the Kuomintang govern-
ment took over authority, they hoped to recapture
the ruling power for Mainland China, and Chinese
Taipei was treated as a powerful base to support
the unification war.  But many years later, when it
was realized that this was a far-off wish, the
authorities began to promote economic growth for
the sake of long-term development.  Along this
train of thought, infrastructure construction fol-
lowed to support economic development.  Howev-
er, because most investments were related to eco-
nomic development, items related to quality of life,

CHINESE TAIPEI
BY CHUNG-CHE HUANG
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such as urban sewage systems, were neglected in
this period.

Following the voice of democratization in Chinese
Taipei, the government began to pay attention to
social-based issues such as environmental protec-
tion, development of an urban metro system, etc.,
to reflect the will of the people in the 1970s.  How-
ever, the attention to social welfare－related items
not only reduced the emphasis of the budget on
economic development investment but also less-
ened the direct effect of economic promotion of
infrastructure.

Examination of trends in infrastructure develop-
ment for the past 50 years, in particular, the physi-
cal items such as railroad and roads, show little
increase in the total amount of these types of
investment relative to economic growth.  However,
in reality, the quality of the infrastructure has
greatly improved, especially in the last 30 years.
Moreover, the increase in electricity and water
supply corresponds with the trend in economic
growth, and other public investment in social
infrastructure items－such as legal reform, educa-
tion, industrial parks, telecommunication, etc.－
was also undertaken in line with the goal of pro-
moting economic growth in various stages.  Never-
theless, the different circumstances affected by the
prevailing governor’s interest restricted the contri-
butions of these kinds of social infrastructure to
push economic growth.

The second major finding comes from empirical
studies.  One approach is to look at expenditures
for economic development in the general govern-
ment budget, accompanied by political dummy
variables to take into account political factors.
Through stepwise regression, we find that the
introduction of political factors can reduce the
error sum of squares dramatically, suggesting that
these political elements must be taken into account
when analyzing the contribution of infrastructure.

Another approach is the Seemingly Unrelated
Regression model, based on the production func-
tion and a wage share equation, to estimate the
direct and indirect effects of infrastructure devel-
opment.  Results using this approach suggest that
the highest direct effect occurred in the years of
President Chang Ching-kuo (1976-87) and the

lowest direct effect occurred under President Lee
Tend-hui (1988-2000).  However, during Presi-
dent Lee’s term, the indirect effects of labor and
capital reach the highest levels compared to two
other regimes.  This result can be seen as a fruit of
infrastructure investment in non-economic related
items.  Moreover, the rising trend of the indirect
effect also suggests the growing importance of
non-economic related infrastructure and require-
ments of investment for these items.

Based on the empirical exercises, the following
conclusions can be made from this study:
蘆From an historical aspect, the interests of dif-
ferent governors played a significant role in
shaping the construction of infrastructure in
Chinese Taipei.

蘆Other political factors, such as democratiza-
tion, revised the direction of infrastructure
expansion.  Certain items related to daily life
began to be established after the demands of
the Chinese Taipei people were adopted into
the infrastructure policy formation process.
The experience of Chinese Taipei demonstrates
the transition of infrastructure investment as
the social structure moved from authoritarian-
ism to democracy.

蘆The quantitative index of infrastructure only
reflects partial reality and, if the quality of the
infrastructure is neglected in the analysis, the
result leads to a misunderstanding on the con-
tribution of infrastructure.  Based on the expe-
rience of Chinese Taipei, although there
appears to be unbalanced growth in certain
infrastructure, when improvement in the quali-
ty of the infrastructure is taken into account,
the results show that there is no way to achieve
economic development if there is insufficient
investment in infrastructure.

蘆In looking at the rising importance of infra-
structure’s indirect effect, it is clear that invest-
ment in social infrastructure benefited econom-
ic development.  As Chinese Taipei moves
toward a knowledge-based society, the impor-
tance of social infrastructure becomes more
important than ever.  The absence of a well-
functioning commercial legal enforcement sys-
tem and corporate governance will restrain fur-
ther economic development of Chinese Taipei.
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The infrastructure sector in the United States has
several distinct features.  First, the private sector
has long played a somewhat more important role in
the supply of infrastructure in the U.S. than in oth-
er countries.  Second, the relative importance of
the private sector varies considerably from one
subsector to another.  Third, there have been
important changes over time in the relative impor-
tance of the private and public sectors in infrastruc-
ture supply.  Fourth, as a large country, more of the
country’s public infrastructure is supplied at the
state and local government levels than in most oth-
er countries.  Fifth, the share of public infrastruc-
ture in GDP has varied considerably over time both
secularly and cyclically.  Especially notable of
these changes has been the secular decline in the
share of public investment in GDP from 1960 to
2000.  That decline has been blamed by many for
the observed slowdown in productivity growth in
the U.S. economy, especially between 1960 and
1980.  This study provides a brief overview of each
of these distinctive features and investigates the
effect of infrastructure spending and economic
growth.

In recent years there has been little evidence of the
use of aggregate infrastructural investment as a
means of stabilization policy.  There seems to be
no hard evidence that there is a general dearth or
undersupply of public capital, though there may be
a tendency to undersupply replacement capital.
Estimation problems are so severe in virtually all
studies using aggregate data as to make even the

best of existing estimates of the marginal produc-
tivity of public capital unreliable.  The few reliable
findings of a general sort are that marginal produc-
tivity of public physical capital is subject to
sharply diminishing returns and varies consider-
ably from sector to sector and from one type of
capital to another.  Whereas in many cases infra-
structure can be supplied privately with greater
efficiency than the public sector, when it is private-
ly supplied and there are economies of scale and
scope, a satisfactory system of regulation is re-
quired.  An important justification for public sup-
ply can be the existence of externalities.  The most
important examples of externalities arising in pub-
lic capital would seem to be in education, health
and other social types of government capital. 

Many problems lie at the heart of the estimation
difficulties.  One of the difficulties for the United
States is the lack of time-series data for different
types of capital at the sectoral level.  Even at the
state level, aggregate time-series data are available
for only a relatively short period and are not easily
accessible.  

There is substantial evidence of allocative ineffi-
ciencies in the use of public capital in the United
States.  This suggests the possible benefits of con-
tinuing privatization and greater reliance on user
fees for financing such investments.

THE UNITED STATES
BY JEFFREY B. NUGENT

ROBERT DEKLE
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Source: World Bank (2002). For Chinese Taipei, various national sources: “Statistical Abstract of Transportation and Communications, 2001, Republic of China”, 
Ministry of Transportation and Communication. “Taiwan Energy Statistics (2002)", Ministry of Economic Affairs. Recalculated from "Computer Application Status 
Report (in Chinese)" and "National Computer Resource Survey (in Chinese)", Directorate-General of Budget, Accounting and Statistics, Executive Yuan. “Statistics of 
the Republic of China (2002)", Ministry of Education. “National Medical & Healthcare Expenditure (2000)", Department of Health, Executive Yuan.
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1 The PECC Economies include Australia, Brunei Darussalam, Canada, Chile, China, Colombia, Ecuador, Hong Kong China, Indonesia, Japan, Korea,
Malaysia, Mexico, New Zealand, Peru, The Philippines, Russia, Singapore, Pacific islands Forum, Chinese Taipei, Thailand, The United States and
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are Institutional Members.

2 The Standing Committee is PECC’s governing body, which meets twice a year. It includes the Chairs of PECC Committees in each of the 23 full
member economies. PBEC and PAFTAD also have seats on Standing Committee.

The Pacific Economic Cooperation Council (PECC)
was founded in 1980 at the initiative of the Prime
Ministers of Japan and Australia, with the aims of
serving as a regional forum for cooperation and
policy coordination to promote economic develop-
ment in the Asia-Pacific Region.

PECC is a unique tripartite partnership of senior
individuals from business and industry, govern-
ment, academic and other intellectual circles in 25
Asia-Pacific Economies1.  All participate in their
private capacity and discuss freely on current,
practical policy issues in search of broad-based
answers to regional economic problems. 

PECC advocated the need for a formal, intergov-
ernmental organization in the Pacific from the time
of its creation.  The regional ministerial process of
the Asia Pacific Economic Cooperation (APEC)
has realized that goal and now provides PECC with
a formal channel by which its practical recommen-
dations can be implemented.  PECC is the only
non-governmental official observer of APEC since
the formation of APEC.  PECC has provided infor-
mation and analytical support to APEC ministerial
meetings and working groups.

PECC’s substantive work is carried out through a
range of forums, task forces and project groups.
These cover trade and investment policy, financial
and capital markets, community building activities
for sustainable cities, human resource develop-
ment, and digital divide resolution, as well as out-
looks for the Pacific economy and food system.  

Pacific Economic Outlook (PEO) is among these
PECC activities and has twin task forces of
PEO/Forecast and PEO/Structure, respectively
dealing with short-term and longer-term macro-
economic issues in the Pacific region.

The groups of PECC activities meet periodically to
organize seminars or workshops, conduct studies
and publish their research outcomes and recom-
mendations for the benefit of the Pacific communi-
ty.   

PECC member committees and PECC work groups
send tripartite delegations to the PECC General
Meetings held every two years.  In the interim, pol-
icy matters are handled by a Standing Committee2,
and day-to-day administrative and coordinating
functions are carried out by the International Secre-
tariat based in Singapore.

P A C I F I C  E C O N O M I C  C O O P E R A T I O N  C O U N C I L



For more information on PECC, please contact the
PECC International Secretariat.

PECC INTERNATIONAL SECRETARIAT
Address : 4 Nassim Road, Singapore 258372
T  e  l : 65-6737-9823
F  a  x : 65-6737-9824
Email : info@pecc.net
Website : http://www.pecc.net
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CANADA
Canadian National Committee for Pacific
Economic Cooperation (CANCPEC)
Asia Pacific Foundation of Canada
666-999 Canada Place
Vancouver, BC, V6C 3E1
Canada
Tel: 1-604-684 5986
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Cooperation (CNCPEC)
China Institute of International Studies
3 Toutiao Taijichang, Beijing 100005
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Tel: 86-10-8511 9648
Fax: 86-10-6523 5135
Email: cncpec@public.netchina.com.cn



COLOMBIA
Colombia National Committee for Pacific Eco-
nomic Cooperation (COLPECC)
c/o Asia Work Group
Ministry of Foreign Affairs 
Palacio de San Carlos, Calle 10, No 5 Bogota
Colombia
Tel: 57-1-283 9549
Fax: 57-1-283 8441
Email: aocolpecc@minrelext.gov.co

ECUADOR
Ecuadorian Committee for the Pacific Economic
Cooperation Council (ECPECC)
Avenida 10 de agosto y Carrion
Ministry of Foreign Affairs, Quito
Ecuador
Tel: 593-2-250-1197/256-1215 (ext. 253)
Fax: 593-2-256-6176/256-3201
Email: cecp@mmrree.gov.ec

HONG KONG, CHINA
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Cooperation (HKCPEC)
Trade and Industry Department
17/F., Trade and Industry Department Tower 
700 Nathan Road, Kowloon 
Hong Kong, China
Tel: 852-2398-5305
Fax: 852-2787-7799
Email: hkcpec@hkcpec.org
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nomic Cooperation (INCPEC)
Centre for Strategic and International Studies
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Cooperation (JANCPEC)
The Japan Institute of International Affairs (JIIA)
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Tel: 81-3-3503 7744
Fax: 81-3-3503 6707
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KOREA
Korea National Committee for Pacific Economic
Cooperation (KOPEC)
Korea Institute for International Economic Policy 
300-4, Yomgok-Dong, Seochu-Gu
Seoul 137-747
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Tel: 82-2-3460 1242
Fax: 82-2-3460 1244
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Malaysia National Committee for Pacific Economic
Cooperation (MANCPEC)
Institute of Strategic and International Studies
(ISIS)
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Tel: 60-3-2693 9366, 2693 9439
Fax: 60-3-2693 9430
Email: noordin@pc.jaring.my

MEXICO
Mexico National Committee for Pacific Economic
Cooperation (MXCPEC)
Paseo de la Reforma 175
PISO 10th Floor, Col. Cuauhtemoc 06500 Mexico,
D.F.
Tel: 52-55-53273001
Fax: 52-55-53273134
Email: sdelara@sre.gob.mx

or mgomezm@sre.gob.mx
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New Zealand Committee of the Pacific Economic
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c/o Singapore Management University (SMU)
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BACKGROUND
The Kansai Institute for Social and Economic
Research (KISER) is a nonprofit organization in
Kansai (the region centered in Osaka, Kobe and
Kyoto) that has its objectives in contributing to the
development of the national and regional eco-
nomies through academic advances.
KISER was established April 2002 as a result of
the consolidation of the three research institutions
in the region: the Kansai Economic Research Cen-
ter (KERC), the Center for Industrial Renovation
of Kansai (CIRK) and the Socio-Economic Re-
search Institute in Kansai.  
KISER promotes research projects through the col-
laboration of academia and local business commu-
nity under governmental cooperation. The neces-
sary funds for KISER are raised through member-
ship fees from approximately 200 leading firms in
various industries from all over Japan.

PURPOSE AND ACTIVITIES
KISER is currently engaged in the following pro-
jects: 
蘆Conducting theoretical and empirical research
on social and economic issues in Japan and
overseas, including economic policies and
regional development. 

蘆Making proposals on both national and region-
al policies formulated through its flexible
research capabilities that take advantage of its
academic, industrial and governmental net-
works. 

蘆Supporting and fostering researchers at univer-
sities, research institutions and private compa-
nies by inviting their participation in KISER
research programs. 

蘆Providing administrative and financial support

for academic research. 
蘆Encouraging research exchange among Japanese
and overseas economists, as well as among for-
eign residents in Kansai. 
蘆Carrying out research commissioned by gov-
ernment agencies, regional public institutions,
and private enterprises. 

蘆Hosting seminars and symposiums by inviting
specialists from all over the world. 

KISER HIGHLIGHTS

<RESEARCH FOR POLICY PROPOSAL> 
* Policy agenda for the national and local governments
(Discussion on policy agendas addressing the
most pressing and challenging contemporary
themes. Topics include structural reform and
macro-economic policy, international trade,
national security, among others. Some of the find-
ings of these discussions are also published in the
opinion paper“Nouvelle Epoque”). 

* Issues for public administrative and fiscal reforms and
for local government’s initiatives.

* Proposals for revitalization of industrial competitiveness
and for regional development strategies. 

* Research and investigation on other social and economic
issues (social security, university reform prob-
lems). 

<ECONOMIC ANALYSIS>
* Macroeconomic analysis of the Japanese economy. 

* Quantitative analysis of the regional economy. 

K A N S A I  I N S T I T U T E  F O R  S O C I A L  A N D
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* Compilation and publishing of a variety of data on
regional economy (“White Paper on Industrial
Revitalization of Kansai”).

<MEMBER SERVICE AND PUBLIC INTEREST >
* Research entrusted by public entities

* Sponsoring symposiums, seminars and lecture meetings.

* Sponsoring professional conferences and academic meet-
ings (Modern Economic Policy Conference).

* Promoting International Academic Exchange (PECC-
PEO (Pacific Economic Cooperation Council －
Pacific Economic Outlook)).

* Encouraging interactions among academia, business
communities, and governmental bodies. 

* Public affairs (publishing the newsletter“KISER”,
maintaining our website). 

SENIOR OFFICERS
KISER is administered by a board of directors,
which consists of representatives from major cor-
porations and academia in the Kansai region.

CHAIRMAN
AKIYAMA, Yoshihisa 
Chairman, Kansai Economic Federation 

VICE CHAIRMEN
TASHIRO, Wa 
Chairman, Osaka Chamber of Commerce and
Industry 

MURATA, Jun’ichi
Chairman, Kyoto Chamber of Commerce and
Industry

OHBA, Hiroshi 
Chairman, Kobe Chamber of Commerce and
Industry 

TERADA, Chiyono 
Co-Chairperson, Kansai Association of Corporate
Executive 

OKUI, Isao 
President, Kansai Employers’Association 

RESEARCH DIRECTOR
HONMA, Masaaki
Professor, Graduate School of Economics,
Osaka University 

CONTACT 
Address : 29th floor, Nakanoshima Center Building

6-2-27 Nakanoshima, Kita-ku 
Osaka 530-6691, Japan

T  e  l : 81-(0)6-6441-5750
F  a  x : 81-(0)6-6441-5760 
Email : kiser@kiser.or.jp 
Website : http://www.kiser.or.jp

58 PACIFIC ECONOMIC OUTLOOK STRUCTURE TASK FORCE



Japan Committee for Pacific Economic Outlook
c/o Kansai Institute for Social and Economic Research (             )
29th Floor Nakanoshima Center Bldg.
6-2-27 Nakanoshima, Kita-ku
Osaka 530-6691, Japan
Tel: 81-6-6441-5750
Fax: 81-6-6441-5760
Email: peo@kiser.or.jp
Website: http://www.kiser.or.jp/

Pacific Economic Cooperation Council
4 Nassim Road
Singapore 258372
Tel: 65-6737-9823
Fax: 65-6737-9824
Email: info@pecc.net
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