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Foreword
Over the last decade, Asian countries have emerged as the growth center
of the global economy. The fallout from the global financial crisis that
began in 2008 and the subsequent Asian-led recovery have highlighted the
importance of Asia’s economic growth and development in the increasingly connected global economic system. One of the major factors behind
Asia’s rise has been its commitment to investment in infrastructure and
regional connectivity, which has facilitated its international trade and
foreign direct investment. In order to maintain this positive trend in
the coming decades, countries in Asia need to continue to strengthen
regional connectivity and integration, particularly through cross-border
infrastructure investment.
Greater regional connectivity in Asia would create business opportunities for firms and increase access to markets and jobs for individuals. It
would narrow the development gap at national and subregional levels,
thus promoting inclusive and sustainable growth. Better infrastructure
would also support market conditions that are conducive to growth
by improving competitiveness, productivity, and environmental sustainability, and would therefore support social and economic progress. As a
result, a more peaceful, prosperous, integrated and inclusive society can
be achieved.
Asia’s competitiveness in the global marketplace will depend heavily
on its ability to address the serious infrastructure bottlenecks and constraints that exist in many economies. The wide geographical, social
and economic diversity of the region poses many challenges to regional
infrastructure connectivity. These include deficiencies in hard infrastructure (such as transport, energy, and information and communication
technology infrastructure) as well as soft infrastructure (such as policies,
regulations, systems and procedures, knowledge and capacity, strategies,
and institutions to support the development and operation of physical
structures). Asia’s rapid growth has placed considerable pressure on the
existing infrastructure. Growing populations, expanding middle classes,
rapid industrialization and urbanization, and depletion of resources are
creating huge and visible pressures on the region’s existing infrastructure
and these are preventing many Asian countries from providing even basic
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services – such as electricity, drinking water and sanitation systems – to
their citizens, particularly in rural areas.
Meeting financing needs remains a major challenge for Asia. Asian
economies face many constraints, including lack of private sector
participation, inadequacies in planning and implementation, and risks
and uncertainties associated with cross-border infrastructure investments. Asian countries need to prepare comprehensive infrastructure
plans, identify their priorities, mitigate negative social and environmental
impacts, and distribute benefits more equitably across people, countries
and subregions.
In order to keep up the growth momentum, Asian countries need to rely
on regional opportunities. While several Asian countries are leading the
way, many remain far behind, with insufficient infrastructure connectivity
at national, subregional and regional levels. While building infrastructure,
Asian countries need to develop policies and effective institutions nationally, subregionally and regionally to ensure cooperation and coordination
that will enhance regional integration.
This book, edited by Biswa Nath Bhattacharyay, Advisor, Office of
Regional Economic Integration, Asian Development Bank, Philippines;
Masahiro Kawai, Dean and Chief Executive Officer (CEO) of the ADBI;
and Rajat M. Nag, Managing Director General of the Asian Development
Bank (ADB), is the second publication under the ADB and ADBI flagship
project Infrastructure and Regional Cooperation. The first, Infrastructure
for a Seamless Asia, which received considerable attention from policymakers, academics, practitioners and the media, highlighted the need to
develop infrastructure connectivity within the region and beyond. This
book builds upon the findings and recommendations of Infrastructure for
a Seamless Asia, and discusses in detail the issues and challenges associated with infrastructure connectivity in Asia. It looks at regional infrastructure in Asia until 2020; provides examples of national, regional and
global best practices; and presents policy recommendations. The study
suggests several measures, including creating effective new projects and
regional and national institutions, to strengthen financing, regulations,
coordination and cooperation in infrastructure in Asia. To address the
substantial infrastructure financing gap, the study advocates the promotion of public–private partnerships in regional infrastructure development
in Asia.
By highlighting regional and national infrastructure demand,
investment and benefits in the Asian region, this book provides a
robust assessment of the impacts of infrastructure on growth, households, poverty, social inclusiveness and quality of life. In doing so, it
emphasizes the importance of infrastructure connectivity in Asia, and
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I hope it will be a valuable reference for policymakers, academics and
practitioners.
Haruhiko Kuroda
President, Asian Development Bank
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Introduction
Biswa Nath Bhattacharyay, Masahiro Kawai
and Rajat M. Nag

This book is inspired by a vision of a seamless Asia-Pacific region – with
physical, economic and financial integration and connectivity across
borders facilitating the movement of people, goods, services, capital,
knowledge and ideas. Infrastructure connectivity has the power to integrate economies by deepening trade, investment, business and financial
links. It can expand and strengthen regional production networks and
supply chains of goods and services, thereby improving productivity and
competitiveness; and stimulate economic activity, trade and investment.
Good connecting infrastructure enables countries to benefit from a better
allocation of resources and a better provision of basic services.
Growth can be made more inclusive if poorer groups and communities,
particularly those in remote areas and small and landlocked countries,
can share its benefits. Studies in several Asian developing countries have
shown that the presence of basic infrastructure such as road transport and
electricity are key factors in terms of helping people climb out of poverty.
Despite recent progress, the quantity and quality of the region’s infrastructure is generally lower than the global average and has not kept pace
with the region’s economic growth. The state of infrastructure is also not
uniform across Asia – it varies from country to country and from region
to region within a country. Rapid economic growth, increasing populations, urbanization and a rising middle class have gone hand in hand with
the depletion and rising prices of resources, particularly energy, in several
major developing countries. The result has been a visible strain on existing
infrastructure facilities. In some countries, lack of maintenance of existing
infrastructure further aggravates the situation. For example, poor maintenance of roads in India erodes as much as 40 000 km of rural roads and
10 000 km of secondary roads every year, causing economic losses of about
US$7.65 billion per year (Dutta 2011).
The weak infrastructure in Asia is also a constraint on the region’s
future competiveness and growth. Competitiveness in international trade
has been the key factor in Asia’s remarkable growth performances. Since
1
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Table 1.1

Infrastructure for Asian connectivity

Global Competitiveness Index (GCI) and Infrastructure
Quality Index of selected Asian developing and emerging
economies

Country

People’s Republic of China (PRC)
Malaysia
Thailand
India
Indonesia
Viet Nam
Sri Lanka
Philippines
Pakistan
Bangladesh
Nepal

GCI
(2010–11)

Infrastructure
(2010–11)

Rank

Score

Rank

Score

27
26
38
49
44
59
62
85
123
107
130

4.84
4.88
4.56
4.51
4.43
4.27
4.25
3.96
3.48
3.64
3.34

50
30
35
86
82
83
70
104
110
133
139

4.44
4.97
4.84
3.49
3.56
3.56
3.82
2.92
2.75
2.15
1.81

Notes:
Ranking out of 139 total countries surveyed.
Score: 1 – poorly developed, inefficient; 7 – among the best in the world.
Source: World Economic Forum (2010).

infrastructure is an important supply-side component for competitiveness
and productivity, the nearly exhausted infrastructure capacity may choke
Asia’s growth in the coming years. As shown in Table 1.1, many of the
emerging and developing economies of Asia rank poorly in the Global
Competitiveness Index and the Quality of Infrastructure Index of the
World Economic Forum (2010). In terms of competitiveness, Malaysia
ranks highest among the countries mentioned in the table, with a global
rank of 26 among 139 covered countries and a score of 4.88 out of 7,
whereas Nepal ranks 130th with a score as poor as 3.34. For infrastructure, Malaysia leads the Asian developing countries with a score of 4.97
and ranks 30th. Nepal, ranked 139th with a score of 1.81, ranks lowest
globally. In view of the above, it is not surprising that a significant portion
of Asia’s potential has so far remained untapped.
Another infrastructure-specific challenge that has implications for
almost all aspects of Asia’s developmental efforts is weak or underdeveloped regional connectivity. Working together for Asian connectivity, countries in Asia can unlock their vast economic potential, achieve
sustained and inclusive rapid growth, and reduce poverty. Regional
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and subregional collective actions to improve physical connectivity will
support trade and investment expansion, promote financial market development, and strengthen regional macroeconomic stability as well as
improve environmental, health and social conditions. Better connectivity
will considerably enhance the scale and quality of regional economies. It
will also facilitate minimizing information asymmetry and communication gaps, reduce inequalities between people, and will help in terms of
conflict avoidance and mitigation. Therefore connectivity, at the national,
subregional and regional levels, can not only provide improved access to
resources and services but can also work as a ‘bridge for peace’ in Asia
(DFID 2005).
To maximize gains from the region’s diversity, it is important that the
Asian economies create adequate regional infrastructure connectivity.
Regional infrastructure connectivity projects range from simple road
links or bridges across borders between two countries, to airports and
seaports that can stimulate trade and economic activities between several
countries. Connectivity has several dimensions, such as physical infrastructure (physical connectivity), effective institutions, mechanisms and
processes (institutional connectivity) and empowerment (people-to-people
connectivity).1 Despite some growth in physical connectivity particularly,
in land, sea and air transportation networks, there are still significant gaps
in both energy and transport networks. More importantly, Asia is still
facing significant challenges in different dimensions of almost all sectors of
infrastructure in its efforts to improve regional connectivity.
As explained in Chapter 2 of this volume, Asia’s need for national
infrastructure investment is estimated to be about US$8.22 trillion for
the period 2010–2020. In addition, Asia needs to spend approximately
US$320 billion on some 1202 regional infrastructure projects in transport,
energy and telecommunications during the same period. Meeting the
financing needs, however, is a major challenge, as the Asian economies
face a number of constraints including a lack of public funds, various risks
and uncertainties associated with regional investments, and inadequacies in the planning and implementation of various national and regional
projects, among others.
The issue is further aggravated by the absence of proper and adequate
legal, regulatory, governance and institutional frameworks. Complex
systems and procedures and political risks in Asian countries are additional impediments to the development of regional infrastructure connectivity. At the national level, private participation through public–private
partnerships (PPPs), such as ‘build, operate and transfer’ (BOT) schemes,
has made some moderate progress in a few countries, but there is hardly
any private financing in the subregional and regional-level infrastructure
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Infrastructure for Asian connectivity

projects. A number of economic and non-economic issues discourage
private sector participation. For example, political uncertainties in many
countries of the region, or discriminatory and ineffective laws, regulations
and policies against private and foreign investors increase the risks of
investing even in profitable infrastructure projects.
Another burgeoning issue for prioritizing, planning and implementing
national and regional infrastructure projects is the detrimental effects of
infrastructure development on environment and climate change. Recent
data show that several Asian economies – such as the People’s Republic
of China (PRC), India and Indonesia – are turning into both the major
energy consumers and the major sources of greenhouse gas (GHG) emissions in the world. Furthermore, emission from transport infrastructure
is significant in many Asian countries. In view of the above, Asia needs
to develop sustainable or green infrastructure connectivity to mitigate the
aforementioned adverse impacts.
Asia needs both ‘hard’ infrastructure (physical assets that provide
connectivity such as transport, energy, information and communication
technology, water and sanitation) and ‘soft’ infrastructure (policies,
regulations, systems and procedures, knowledge and capacity, strategies
and institutions to support the development and efficient operation of
physical structures). Regional trade and investment will benefit enormously from harmonized rules, standards and procedures, particularly
regional or cross-border customs procedures. For instance, regional
transport and logistics services will be faster and smoother if countries
can simplify and standardize their rules, procedures, and standards and
effectively use information and communications technology (ICT). The
development of physical connectivity through improvement of both
hard and soft infrastructure is essential for a smooth, timely and costeffective flow of goods and services within and across borders of the
Asian economies.
This book is the culmination of a flagship study by the Asian Development Bank (ADB) and the Asian Development Bank Institute (ADBI).
The first publication from this study, Infrastructure for a Seamless Asia
(ISA) (ADB and ADBI 2009), found that Asian economies are characterized by their heterogeneity and diversity, which has provided opportunities for trade, investment and economic growth. The economies of many
Asian countries have flourished as they have become more intertwined
with each other and the rest of the world. Without adequate infrastructure
connectivity, however, Asia’s diversity can breed isolation. The ISA book
therefore stressed the need for building better connections across Asia and
with the rest of the world. It presented an overview of Asian infrastructure
challenges, needs assessments, cost–benefit estimates and evaluations,
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making recommendations for existing and future regional infrastructure
financing needs, programs, policies and institutions.
This publication contains 11 further chapters based on 11 background
papers selected from 30 papers prepared for the study. The book provides
details on the issues and challenges raised and the solutions suggested in
the ISA book, including: (1) revised estimates of national and regional
infrastructure demand and benefits; (2) best practices and lessons learned;
(3) empirical results regarding the cost and benefits of regional infrastructure for economies and households; (4) sources and instruments of
finance; (5) lessons learned from European experiences; (6) the impact of
infrastructure development on the environment and climate change; and
(7) experiences of public–private partnerships projects within and outside
Asia. In addition, this book provides new estimates of the national infrastructure financing needs of 32 Asian economies (that is, going beyond
the 30 economies featured in the ISA book) and revised estimates of 1202
bilateral, subregional and pan-Asian regional projects (compared with the
1077 projects covered in the ISA book) as well as revised cost estimates
of some regional projects. These new estimates cover two additional
countries – Afghanistan and the Solomon Islands – and 125 additional
regional projects, and cost estimates for some projects have been revised.
Asia faces very large demands for funding its infrastructure development:
about $800 billion a year during 2010–2020. This estimate is higher than
the $750 billion infrastructure financing need estimated previously in the
Infrastructure for a Seamless Asia book, as the current estimate covers
more countries and more projects.
The chapters were prepared by international experts on topics such as
institutional and policy frameworks, best practices and policies, infrastructure demand, benefits, investment, and public–private frameworks.
The chapters examine major challenges and issues associated with regional
and national infrastructure financing needs, ways and means to mobilize
investment to address these needs, and benefits of infrastructure investment in the Asian region, and attempt to provide a full picture of the costs
and benefits of regional infrastructure, including robust assessments of
impacts on growth, households, poverty reduction and social inclusion.
This volume also provides national and regional examples, global best
practices and policy recommendations for achieving the goal of Asian connectivity by developing regional infrastructure projects through regional
cooperation.
The book is divided into three parts: (I) demand for and benefits of
national and regional infrastructure networks; (II) policies and institutions for effective infrastructure; and (III) addressing infrastructure
financing needs.
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Infrastructure for Asian connectivity

PART I: DEMAND FOR AND BENEFITS
OF NATIONAL AND REGIONAL
INFRASTRUCTURE NETWORKS
International and intraregional trade has played a central role in Asia’s
rapid growth and development over recent decades. Asia has become a
global hub for production, trade, capital formation and productivity.
However, continued expansion of this model is becoming increasingly
constrained by both soft and hard infrastructure deficits. Part I of the
book first estimates national and regional infrastructure national financing demands as well as financing needs for regional projects during 2010–
2020, and discusses the mechanisms and policies for meeting the financing
needs. Through empirical analyses and case studies, the subsequent chapters of this part analyze the benefits of national and regional infrastructure
investment in each country as well as the cost and benefits of regional
projects on the economy and households of countries in Southeast Asia
and in South Asia.
Chapter 2 discusses national and regional infrastructure projects and
financing needs in a selection of countries in Asia. It estimates new physical capacity needs as well as the need to maintain and replace existing
infrastructure assets during 2010–2020 for 32 Asian countries, using a
top-down econometric approach. The projections cover transport, energy,
telecommunications, and water and sanitation. This chapter also estimates
demand for planned regional infrastructure projects that are economically
viable for the same period. It uses a conservative bottom-up approach
to identify individual infrastructure projects, estimate the implementation costs of these projects and then compile the data to generate total
infrastructure financing demand at the regional, subregional and sectoral
levels. The results show that during 2010–2020, Asia’s overall national
infrastructure investment needs will be $8.22 trillion (in 2008 US dollars).
In addition, the chapter estimates demand for regional projects based on
a bottom-up approach, highlighting 1202 specific projects with a total
value of about $320 billion during the same period. A key feature of this
chapter is that it expands the coverage of countries and updates estimates
in the ISA book, which projected Asia’s overall financing needs during
2010–2020 to be $7.99 trillion (in 2008 US dollars) and $287 billion for
specific regional infrastructure projects in 30 countries for 1077 projects.
These estimates also show that, by subregion, the biggest investment needs
are in East and Southeast Asia at $5.47 trillion, or 67 percent of the total;
and South Asia at $2.37 trillion, or 29 percent of the total. A breakdown
by sector shows that of the total investment, approximately 49 percent will
be needed for energy infrastructure, 35 percent for transport, 13 percent
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for ICT and 3 percent for water and sanitation. It also highlights 21 highpriority regional projects in the transport and energy sectors costing an
estimated $15 billion. In the Greater Mekong Subregion (GMS), ten
projects are identified, of which five are transport projects and five are
energy projects. In the Central Asia Regional Economic Cooperation
(CAREC) region, six projects (four transport and two energy) are identified; and of the five projects identified in the South Asia Subregional
Economic Cooperation (SASEC) region, three are in the transport sector
and two in the energy sector. Finally, to meet this increasing infrastructure
investment requirement in Asia, discussion of this chapter proposes developing innovative financing mechanisms and modalities as well as policies,
regulations and capacity development, and ensuring strong coordination
and cooperation among various stakeholders at the national, subregional
and regional levels.
Chapter 3 simulates the impact of an expansion of infrastructure in
developing Asian economies using a computable general equilibrium
(CGE) model and using version 7 of the Global Trade Analysis Project
(GTAP) database, with 2004 as the base year. It provides compelling
evidence of the broader gains to developing Asia and the rest of the
world from creating Asian infrastructure networks, including transport,
telecommunications and energy. If the required investment of $8 trillion
in pan-Asian connectivity is made in the region’s infrastructure during
2010–2020, the total net income gains for developing Asia could reach
about $12.98 trillion (in 2008 US dollars) during 2010–2020 and beyond,
of which more than $4.43 trillion would be gained during 2010–2020 and
nearly $8.55 trillion after 2020. These benefits are particularly large for
the economies that depend heavily on external trade. The chapter also
estimates that the value of income gains for developing Asia as a whole
from regional transport infrastructure would be $7.84 trillion, with $3.40
trillion from communications and $1.74 trillion from the investments in
energy. Large countries like the PRC and India would gain $3.54 trillion
and $3.14 trillion in income, respectively. This chapter also shows that the
expansion of regional infrastructure in developing Asia would boost both
global and regional trade. Global exports would expand by 21.1 percent,
while developing Asia’s exports and imports would both jump by more
than 70 percent. Linking national infrastructure systems across borders in
the region has the potential to spread the benefits from current production
and business centers, such as those in the PRC and India, to economies
previously less involved in the global production cycle, particularly small
island countries and landlocked countries. It can also produce economies
of scale in public and private service delivery and provide new and larger
markets for goods and services in the region.
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Chapter 4 briefly outlines the nature of the economies and infrastructure issues in the Greater Mekong Subregion (GMS). A GTAP-based
CGE framework has been used for predicting the likely impacts of
infrastructure development on GMS countries, with a particular focus
on the medium-term results and impacts on poverty. The authors also
briefly discuss some potential negative impacts of infrastructure development. Their findings suggest that strong gains in terms of real output,
exports and economic welfare (in terms of gross domestic product,
GDP) to the GMS countries should result from infrastructure development and trade facilitation. The projected changes in real GDP from
the transport improvements for the region should total more than $5500
million. All of the GMS economies should experience increases in real
GDP of between 1.1 percent and 8.3 percent, with the highest percentage
increase in Cambodia, followed by the Lao PDR, Myanmar, Viet Nam
and Thailand. The total change in economic welfare (as measured using
equivalent variation in income) for the region would be $7915 million;
changes in the value of intra-regional export flows would be between
almost $159 million and $10 000 million; and for impacts on poverty
for the GMS-4 – Cambodia, Lao People’s Democratic Republic (Lao
PDR), Thailand and Viet Nam combined – more than 400 000 people
are expected to move out of extreme poverty, with another 1.75 million
moving above the $2 per day poverty line. The impact of welfare change
will be particularly strong for Thailand, contributing almost 17 percent of
the increase in welfare. The largest increases in bilateral exports will also
be for Thailand: $9992.8 million. With regard to the impact on poverty,
there will be a large reduction in poverty for the wage labor households
in Viet Nam, and a small change in the poverty headcount in households
that depend on payment transfers in Cambodia and the Lao PDR. The
bulk of the poverty reduction will be in rural areas, which demonstrates
that road improvements and improved connectivity will particularly
benefit the rural poor in the region. Despite the significant gains from
trade facilitation in the GMS, these will not be possible without first
improving physical connectivity to enable efficient road links between
countries, as well as to mitigate possible negative impacts such as worsening traffic safety, adverse human health impacts, and increased human
trafficking and illegal trade in narcotics.
Chapter 5 seeks to quantify the impact of transportation infrastructure
developments in the South Asian Subregional Economic Cooperation
(SASEC) area through a CGE model to ascertain the economic and
socio-economic outcomes of particular regional transportation projects.
The authors examine the impacts of these projects on households in the
region, on poverty and on income distribution, as well as on general
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economic conditions and sectoral impacts. The analysis shows that for all
the SASEC economies, transport improvements would boost GDP. The
highest rate of increase would be 14.8 percent as a percentage of current
GDP in Nepal, followed by 4.10 percent in Bangladesh and 4.6 percent
in Sri Lanka. In absolute terms, India would gain the most, by over $4.3
billion, followed by Pakistan (a non-SASEC economy) at $2.6 billion.
The result is mixed for the impact on household welfare of a reduction in
regional transport costs, with clear pro-poor outcomes in some countries,
like Nepal, but more ambiguous impacts in others. In Nepal the biggest
gainers would be small farm households ($14.2 million) and landless rural
groups ($11.3 million); in Bangladesh, the largest gains would accrue to
the urban highly educated and the richest households ($17.1 million).
In India, the biggest gainers would be the middle-income large farmers
($92.3 million), followed by non-agricultural labor ($14.6 million). But the
country would experience the distributional consequences, too, as welfare
is predicted to fall for some other groups such as rural agricultural labor,
the urban self-employed, salaried, urban casual labor and other urban
households. Among non-SASEC economies, the household impacts for all
are found to be positive in Pakistan and Sri Lanka, suggesting an expected
drop in the absolute poverty level. The analysis also shows that trade
would rise for all the economies, with Bangladesh and Nepal expected to
gain the most as a percentage of total trade.

PART II: POLICIES AND INSTITUTIONS FOR
EFFECTIVE INFRASTRUCTURE
This part of the book analyzes the explicit value of infrastructure for the
region as a whole, not just a sum of the national benefits. It discusses an
appropriate framework for evaluating regional projects and examines
how investments in physical infrastructure should be located to increase
their efficiency and effectiveness in enhancing regional cooperation and
integration. It addresses the impacts of regional infrastructure on the environment and climate change, looking at the institutions, policies and regulatory frameworks needed, and provides examples of best practices. It also
examines how negative spillover effects of infrastructure projects can be
avoided. Subsequently, issues involving the management of regional infrastructure in the European Union (EU) through an appropriate framework
of regional cooperation are discussed.
Chapter 6 covers evaluation practices of regional infrastructure projects
and provides a framework and criteria for evaluating such projects.
Identified criteria for examining regional infrastructure projects include
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the benefits and externalities specific to regional infrastructure projects,
including indirect impacts, which are usually not captured in the analysis
of national projects. The evaluation framework proposed by the authors
contains many quantitative and qualitative criteria to be followed in the
preparation, implementation, completion and operation stages of the
project. The evaluation criteria include: sources of funding (public and
private), analysis of adequate distribution, fair regulatory and pricing
arrangements projected economic benefits, economic rational for public
intervention, regional transport agreements and adequate implementation of compensation. This chapter also examines to what extent these
criteria are applicable in evaluating past regional infrastructure projects. It
reviews the recent literature on emerging impacts and draws lessons for the
design and implementation of regional infrastructure projects. The analysis of this chapter shows that for successful preparation, implementation,
monitoring and risk management of regional infrastructure projects, it is
necessary to consider several factors. Some of the factors include: a clear
rationale in articulation of the economic corridor concept; use of distribution analysis as a guide for a win–win design; a clearer account of regional
externalities and improved distribution analysis; inter-modal analysis;
measurable and quantifiable performance indicators for regional effects;
monitoring negative externalities; complementary policy development in
regional procedures; and flexibility in the preparation and implementation
of regional projects.
Chapter 7 address the issues that arise when formulating, financing,
implementing and maintaining transnational infrastructure linkages.
The main purpose of this chapter is to analyze various strategies for
strengthening Asia’s competitive position in global commerce by creating reliable, efficient and secure connections among the main urban
gateways in order to permit seamless and rapid movement. This chapter
starts with the definition of an optimal economic space. It then discusses how to develop the appropriate criteria to define the emerging
spatial economy and identify efficient transnational transport networks.
This chapter then examines how investments in physical infrastructure should be located to increase their efficiency and effectiveness in
enhancing regional cooperation and integration, with special reference
to regional special economic zones. Next, it emphasizes the need for a
policy that distinguishes the main flows of goods, people and information from the actual contours and gradients of economic space, and pays
attention to door-to-door logistics movements. The chapter suggests a
system-based comprehensive approach that will tackle infrastructure,
policy, governance and operational issues in an integrated public and
private sector strategy.
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Chapter 8 first identifies the potential negative environmental impacts
of regional infrastructure projects in the energy and transport sectors in
Asia, both at the project level and beyond. Next, it discusses how adverse
impacts can be minimized during the project planning, design and construction stages. Then, it argues that proper technical specifications and
well-functioning regulatory, institutional and legal frameworks (with
clearly defined oversight institutions) are crucial for regional infrastructure projects, although many issues need to be addressed at the national
level, coupled with regional arrangements wherever necessary. It also
examines the roles of multilateral development banks, such as ADB and
the World Bank, in the environmental context. This chapter shows that
success of regional infrastructure projects and connectivity will depend
heavily on how they are managed, and on the ability of national governments and subregional and regional institutions in harmonizing their policies and agendas and establishing effective cooperation mechanisms to
mitigate the adverse environmental impacts. The chapter argues that such
national efforts, coupled with regional frameworks and arrangements,
will promote further development of regional infrastructure projects.
Much can be learned from other regional infrastructure programs and
institutions, in particular those in the EU and Latin America. Asia can
look to these regions to glean best practices and, most importantly,
lessons learned. Such policy and institutional cooperation for infrastructure connectivity will be necessary in order to ensure that benefits
accrue to all players involved, and that possible negative externalities are
mitigated.
Issues involving the management of regional infrastructure in the
EU are taken up in Chapter 9. It argues that creating a framework for
regional infrastructure cooperation often requires the active role of a
third party, an ‘honest broker’, to forge convergence of interests. For a
particular regional infrastructural project to succeed, tripartite or multilateral initiatives are required. Alternatively, special-purpose vehicle
companies owned by the governments concerned alongside Asian and/
or subregional development banks as co-owners may be considered.
In Europe, although additional co-financing may be sought from the
European Community budget and/or the European Investment Bank
(EIB), these resources always complement national budgetary allocations
and private funding. In Asia, where the framework for regional cooperation has yet to be further defined, the need for an ‘honest broker’ can be
fulfilled by multilateral institutions such as ADB and United Nations
Economic and Social Commission for Asia and the Pacific (UNESCAP).
Most importantly, these initiatives do not require the ‘deep integration’
that characterizes the EU today.

BHATTACHARYAY PRINT (M2962).indd 11

24/08/2012 16:20

12

Infrastructure for Asian connectivity

PART III: ADDRESSING INFRASTRUCTURE
FINANCING NEEDS
The final part of this volume deals with infrastructure financing. As infrastructure entails large long-term investments, attracting finance, especially
in developing countries, is always a challenge. This section details the role
of Asian financial markets integration and appropriate financial instruments for financing Asia’s regional infrastructure projects. Governments
in Asia may choose to tap national savings or to partner with bilateral
and/or multilateral institutions such as ADB in undertaking infrastructure
investments. They may work with the private sector through public–
private partnerships or foreign direct investments (FDIs). This part of
the book analyzes the trade-offs involved in choosing each approach, and
identifies the challenges in coordinating and incentivizing the partners in
infrastructure development. It also provides experiences and best practices
from Latin America and Europe in terms of project management of successful regional infrastructure projects. The role of EU member states and
regional institutions in promoting PPPs in infrastructure financing is also
discussed
Chapter 10 discusses how the financial market integration and various
Asian infrastructure financing sources and instruments such as funding
from multilateral and bilateral development banks, local currency bond
markets, subregional infrastructure funds or companies, guaranteed and
linked bonds, Islamic finance and international financing mechanisms
can support Asian infrastructure needs in a cost-effective and efficient
manner. Asia faces very large demands for funding its infrastructure
development: about $800 billion a year during 2010–2020. Asia has large
savings, significant international reserves and rapid accumulations of
funds that can be used to meet these infrastructure investment needs, but
so far Asian markets have failed to use the available resources to channel
funding into high-priority infrastructure projects. The author argues that
the development and integration of Asian financial markets could serve
the twin goals of Asian infrastructure development and connectivity. It
could enhance Asian integration through enhanced regional connectivity –
financing the development and implementation of regional infrastructure
projects – which would have high pay-offs for all participating countries.
At the same time, regional financial and technical resources could be
effectively mobilized and utilized to meet the large investment needs in
infrastructure. The chapter draws upon the European Union’s experience
of developing and integrating financial markets and using development
banking institutions to support infrastructure investment. Exploring how
Asian resources can contribute to infrastructure development, the author
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identifies some sources and instruments for financing Asia’s regional infrastructure, including: (1) guaranteed and linked bonds; (2) sovereign wealth
funds; (3) Islamic financial markets; and (4) public–private partnerships
(PPPs). Finally, this chapter provides recommendations on how Asian
financial markets could be further developed to mobilize Asian and other
regions’ savings to finance priority infrastructure projects in the region.
The chapter proposes that frameworks for supporting financial market
development and integration in Asia should include: (1) harmonization
of financial practice and infrastructure; (2) regional mechanisms for macroeconomic oversight; and (3) regional mechanisms for financial stability
oversight.
Chapter 11 surveys the literature on successful regional infrastructure
projects. It provides information on FDI in Latin America and Eastern
Europe, and reviews three sets of analytical framework. The first is the theoretical approach, which can be subdivided into the regional public goods
approach, the game-theoretical approach and the incomplete contract
approach. The second is the empirical FDI literature, which highlights the
determinants of FDI in various countries, which need to be adapted to the
regional infrastructure in developing economies. The third is project management, which is the most unconventional from an economic perspective,
but is relevant for the successful implementation of regional infrastructure
projects and highlights some particular difficulties faced by project managers. Discussion in this chapter points to the importance of government
involvement in regional infrastructure projects as there are clear external
benefits which will otherwise not be reaped. It points to the importance
of coordination of national and subregional policies at the sectoral and
institutional levels. This chapter comprises six case studies on regional
infrastructure: two in Latin America, two in Eastern Europe and two in
Southeast Asia. These illustrate the critical need for smooth coordination of diverse team, top-level backing for the projects, and a thorough
understanding of all the political and financial factors involved.
The final chapter (Chapter 12) discusses how member states of the
European Union and its institutions have been trying to increase their
use of PPPs to accelerate the development of ambitious transnational
infrastructure projects. It also discuss the process of risk distribution in
PPPs, procurement systems, PPP extensions, preconditions for successful
PPP implementation, and the use and financing of PPPs in the European
Union. The value for money of a PPP project depends primarily on the
distribution of risks between the public and private sectors. The chapter
argues that PPPs can potentially allow countries to develop infrastructure
faster and at lower cost, but for large infrastructure projects planned for
regional operations, PPPs pose a particular challenge as the transfer of
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risks to the private sector is hampered by the large scale and long-term
horizons involved. Governments thus have to offer important guarantees, such as demand guarantees, or grants. When private non-publicly
guaranteed resources are utilized, the distribution of risks between public
and private partners remains asymmetric, with the public governmental
bodies carrying the lion’s share of the financial risks, which may ultimately
become a contingent liability for the public exchequer. In Europe, the EU
and the EIB public funding is used not simply because the risks are pooled
more widely, but because the EU rules and regulations for using such
funds lead to better preparation of projects and greater efficiency gains in
the project implementation and delivery. The EIB also offers credit guarantees. It provides a useful role model for ADB’s operations across Asia
for financing regional infrastructure projects.
The overall findings of this book, Infrastructure for Asian Connectivity,
show that infrastructure connectivity is a basic necessity for the Asian
developing economies for sustaining their growth and development. The
financing needs for national and regional infrastructure development are
huge. Though Asia has made some modest progress in developing a few
subregional infrastructure projects, further regionwide connectivity is
required by creating effective new projects and institutions as well as by
developing and improving the coordination and collaboration of existing
institutions at the national, subregional and regional levels to meet diverse
challenges that the region is facing now and is likely to face in future.
There is an urgent need to develop comprehensive, consistent, multimodal, economical and sustainable infrastructure connectivity plans at the
national, subregional and regional levels. In doing so, Asia can learn from
the experience of its own subregional programs as well as from experiences
in other regions, notably the EU.
Based on these, Asia ultimately needs to develop appropriate policies
and institutions nationally, subregionally and regionally for its own specific needs and circumstances. Such institutions will provide the necessary
information, commitment, partnership and coordination to support Asia’s
regional cooperation and integration. Appropriate and effective policies
will help institutions to serve their mandated purposes. So far the public
sector has been shouldering the major role in infrastructure development.
Asia faces very large demands for funding its infrastructure development:
about $800 billion a year during 2010–2020. Since the financing needs are
extremely high, attracting the private sector in sharing the costs is becoming increasingly important not only for financing but also for innovative
technology and better management. Encouraging private participation
will require ways to minimize the associated risks. Asian economies therefore need to develop innovative and effective financing instruments, adopt
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appropriate policies, laws and regulations, and create institutions for
conducive, enabling business environment with incentives for the private
sector. All these cooperative measures at the local, national, subregional,
regional and global levels will enhance overall infrastructural connectivity
in Asia. Improved connectivity will enhance the region’s competitiveness
and productivity, facilitate its regional and global integration, and help
sustain its growth and poverty reduction and thus help to develop a peaceful, harmonious and prosperous Asia. In view of the prospect of recession
in the advanced economies, Asia needs to create national and regional
demand and enhance intra-regional trade through developing better hard
and soft infrastructure connectivity across borders.

NOTE
1. For details about these key elements of connectivity, see the ‘Master Plan on ASEAN
Connectivity’, available at http://www.aseansec.org/documents/MPAC.pdf, accessed 18
August 2011.
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Estimating demand for
infrastructure, 2010–2020
Biswa Nath Bhattacharyay

2.1 INTRODUCTION
Infrastructure plays a key role in promoting and sustaining rapid economic growth. Properly designed infrastructure can also make growth
more inclusive by sharing its benefits with poorer groups and communities, especially by connecting remote areas and small and landlocked
countries to major business centers. Studies in several developing Asian
countries illustrate how infrastructure, particularly road transport and
electricity, help in reducing poverty (ADB et al. 2005). Even if the
Asia-Pacific region has witnessed progress in infrastructure development, the growth of infrastructure lags behind its economic growth,
and also behind international standards of infrastructure quantity and
quality. Inadequate infrastructure can hamper the potential economic
growth of Asian countries, weaken their international competitiveness
and adversely affect their poverty reduction efforts. Moreover, it is
noteworthy to stress that the Asia-Pacific region accounts for about 60
percent of the world’s population and 30 percent of the world’s total
land area, with nearly two-thirds of the world’s poor found in developing
Asia (ADB 2007).
Interestingly, ten out of 13 economies that enjoyed gross domestic
product (GDP) growth rates of 7 percent or more over a continuous
period of at least 25 years since the 1950s are located in Asia1 (Commission
on Growth and Development 2008). During this period of rapid economic
growth, Asia has increasingly integrated into the global economy. It has
become the world’s factory by pursuing outward-oriented development
strategies, establishing global production networks and supply chains, and
building needed infrastructure. Asian regional economies have succeeded
and benefited from regionally producing and trading intermediate goods,
then exporting final goods to the West.
However, the recent global crisis has reduced Asia’s external demand,
industrial production, investment and employment, adversely affecting
19
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consumer spending. The prospect of a prolonged downturn in major
advanced markets as a result of crisis underscores the urgent need for
rebalancing Asia’s growth and increasing investments in highly productive
sectors, such as infrastructure, to facilitate greater domestic and regional
demand. Infrastructure investment in particular has also played a major
role in fiscal stimulus packages used by Asian economies to mitigate the
negative effects of the global crisis. These infrastructure investments have
been utilized in key sectors, such as water and sanitation, transportation,
energy, and information communications and technology (ICT), in both
rural and urban projects (Table 2.1).
The circumstances and effects of the recent economic and financial
crisis provide a number of reasons to develop national and regional infrastructure further (see Box 2.1 for definition) in Asia. Among these reasons
is that regional infrastructure enhances competitiveness and productivity,
which could help in economic recovery and in sustaining growth in the
medium to long term. Regional infrastructure also helps to increase the
standard of living and reduce poverty by connecting isolated places and
people with major economic centers and markets, narrowing the development gap among Asian economies. It also promotes environmental
sustainability, facilitates regional trade integration and the acceleration
of regional cooperation, and helps to increase the regional demand and
intraregional trade necessary to rebalance Asia’s economic growth.
Despite relatively good growth in infrastructure investment and
development during the last few decades, the region still faces extensive
basic infrastructure needs. For instance, 1.5 billion people in Asia and
the Pacific have no access to improved sanitation, 638 million have no
access to improved drinking water, and 930 million have no access to
electricity services (IMF 2006). Only three out of every ten people have
access to telephone services and only 53.4 percent of the total road
network in Asia of 5.66 million km is paved (ADB 2007). Moreover,
the cost of maintaining the existing infrastructure continues to rise.
Fast-growing economies like the PRC, India, Thailand, Indonesia, the
Philippines and Viet Nam are seeing their countries’ aging infrastructure
and limited capacities being stretched and coming under extreme pressure. Therefore, in spite of the large infrastructure investment under the
aforementioned stimulus packages, the financing needs for national and
regional projects are huge.
It is very important to assess the magnitude of the national infrastructure financing needs and financing gaps of Asian economies by key sectors
such as transport, energy, telecommunications, and water and sanitation
as well as the regional infrastructure financing needs for identified regional
projects.
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Table 2.1

Country

21

Infrastructure investment in the stimulus packages of the major
Asian economies (US$ billion)
Total
fiscal
stimulus

Infrastructure
component

Infrastructure
as % of total
stimulus

PRC

600.0

275.0

45.80

India

60.0

33.5

55.80

Indonesia

7.7

1.3

16.90

Viet Nam
Thailand

8.0
46.7

4.8
30.6

60.00
65.50

Malaysia

2.0

0.2

8.50

Korea

11.0

3.2

Japan

154.55
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Types of infrastructure

Railways, airports,
electrical transmission
technology, expressways,
telecommunications
technologies, rural roads,
electricity, gas, water and
irrigation projects
Highway, port and power
sectors
Communications and
transport infrastructure,
rural infrastructure, and
development of ports and
shipping industry
Infrastructure spending
Water resource development
and road construction in
villages and rural areas
along with transport,
logistics, energy and telecom
improvements
Low and medium cost
housing, upgrade, repair
and maintain police stations
and army camps, and public
and basic infrastructure
project maintenance
Roads, universities, schools,
hospitals
Yen 1.6 trillion for fostering
environmentally friendly
technologies, including
plans to provide cheaper
solar power to homes and
up to $2500 as tax breaks
to consumers on purchases
of ‘green’ cars; subsidies
of 5% on energy efficient
televisions and other
appliances

24/08/2012 16:20

22

Infrastructure for Asian connectivity

Table 2.1

(continued)

Sources:
Author’s estimations from data in Kang (2010), Sugimoto (2010), Kumar and Soumya
(2010), Patunru and Zetha (2010), Nguyen et al. (2010), Jitsuchon (2010), World Bank
(2009), FAITC (2009), Alibaba.com (2008), IFCE (2009), Economy Watch (2010), Tabuchi
(2009) and ADB (2009a).

BOX 2.1 DEFINING REGIONAL
INFRASTRUCTURE
‘A regional (transnational) infrastructure project is defined as a
project with activities such as physical construction works and
coordinated actions related to policies and procedures, spanning over two or more countries, or a national infrastructure
project that has significant regional impact. A national infrastructure project has significant regional impact if it satisfies one or
more of the following criteria: (i) The planning and implementation of a project that involves cooperation and coordination
between two or more countries; (ii) As per the pre-determined
plan, a project that produces significant sales of goods or services across regional borders, where significant means at least
twenty-percent or more of the total sales; (iii) A project that
involves the construction of specific infrastructure, such as a
road, a bridge, or a tunnel located on or largely on the territory
of a country near the border and is necessary to link the country
to the network of a neighboring country or a third country’
(Bhattacharyay 2008).

This chapter attempts to estimate national infrastructure financing
needs for 32 Asian developing economies during 2010–2020 using a ‘topdown’ econometric approach based on the projected growth of key economic parameters such as GDP and population. The selected countries by
subregion are as follows:
●

●

Central Asia: Afghanistan, Armenia, Azerbaijan, Georgia,
Kazakhstan, Kyrgyz Republic, Pakistan, Tajikistan and
Uzbekistan.
Southeast Asia: Cambodia, Indonesia, the Philippines, Malaysia,

BHATTACHARYAY PRINT (M2962).indd 22

24/08/2012 16:20

Estimating demand for infrastructure, 2010–2020

●

●
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Myanmar, Viet Nam, Lao People’s Democratic Republic (Lao
PDR) and Thailand.
East Asia and the Pacific: the PRC, Mongolia, Fiji, Kiribati, the
Marshall Islands, Papua New Guinea (PNG), Samoa, the Solomon
Islands, Tonga and Vanuatu.
South Asia: Bangladesh, Bhutan, India, Nepal and Sri Lanka.

This chapter also estimates, for the first time, the financing needs for
regional infrastructure projects using a ‘bottom-up’ approach based on
identified pipeline regional infrastructure projects across Asia. Section
2.2 discusses the concept of pan-Asia infrastructure connectivity and
its relationship with quality of infrastructure and global competitiveness. Section 2.3 presents the methodologies used for estimating financing needs for national and regional infrastructure projects. Section 2.4
presents the financing needs of the national infrastructure of 32 Asian
economies by sector. The financing needs for regional infrastructure by
sector and subregion are presented in section 2.5. Section 2.6 concludes
with an examination of the broad challenges for infrastructure financing
in Asia.

2.2 INFRASTRUCTURE CONNECTIVITY AND
COMPETITIVENESS
Developing infrastructure networks and connectivity are essential to
integrating core and wider economic activities and basic services in the
region. The latest World Economic Forum (2010) Global Competitiveness
Report, and the Infrastructure Quality assessment included within, illustrates the importance of infrastructure quality in global competitiveness
(Table 2.2). Moreover, various studies have also shown that the quality
and extensiveness of infrastructure networks greatly impact economic
growth and reduce income inequalities and poverty (ADB and ADBI
2009).
Connectivity has improved across most parts of the Asia-Pacific region,
but much still needs to be done. In particular, as shown in Table 2.3,
enhancing transportation and energy infrastructure in developing countries remains a challenge. Asian economies exhibit a wide variation in road
and rail densities as well as in rates of electrification. Even though marked
improvements in road and electrification have been seen since the early
1990s, there is still a long way to go before basic infrastructure needs are
fulfilled.
The concept of connectivity through the development of regional
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Ranking and score of Global Competitiveness Index and
infrastructure quality assessment of selected countries in Asia

Economy

2009–2010
GCI

Infrastructure

Rank Score Rank Score
Developed and newly industrialized Asia (average)
Australia
Hong Kong, China
Japan
Korea
Singapore
Taipei,China
Developing and emerging Asia (average)
Bangladesh
India
Indonesia
Malaysia
Nepal
Pakistan
Philippines
PRC
Sri Lanka
Thailand
Viet Nam

15
11
8
19
3
12

5.25
5.15
5.22
5.37
5.00
5.55
5.20

25
2
13
17
4
16

5.85
5.19
6.54
5.83
5.60
6.35
5.60

106
49
54
24
125
101
87
29
79
36
75

4.10
3.55
4.30
4.26
4.87
3.34
3.58
3.90
4.74
4.01
4.56
4.03

126
76
84
26
131
89
98
46
64
40
94

3.44
2.39
3.41
3.20
5.05
2.03
3.06
2.91
4.31
3.88
4.57
3.00

Notes:
Ranking out of 133 total countries surveyed.
Score: 1 – poorly developed, inefficient; 7 – among the best in the world.
Source: World Economic Forum (2010).

infrastructure projects or infrastructure that links one country to another
is not really new to Asia. History shows that transport connectivity in
Asia started with the Silk Road in the thirteenth century. The Silk Road
used to be the most important regional artery and was an extensive,
interconnected network of pan-Asian trade routes linking East, South,
Central and Western Asia. In 1992, the concept of pan-Asia transport
connectivity was revived by the United Nations Economic and Social
Commission for Asia and the Pacific (UNESCAP). The Asian Land
Transport Infrastructure Development (ALTID) initiative is comprised
of three pillars: the Asian Highway (AH), the Trans-Asian Railway
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Regional transport infrastructure
Road
Rail network
density
density
(km/1000 sq km land) (km/1000 sq km land)
1990

Central Asia
Afghanistan
Armenia
Azerbaijan
Georgia
Kazakhstan
Kyrgyz Rep.
Pakistan
Tajikistan
Uzbekistan

32
273
630
311
59
99
220
213
170

East and Southeast Asia
Cambodia
203
PRC
127
Indonesia
159
Lao PDR
61
Malaysia
262
Mongolia
27
Myanmar
38
Philippines
539
Thailand
141
Viet Nam
295

Latest year

1990

Latest year

Household electrification
rates
(% of households)
Earliest year

Latest year

65
266
715
293
34
97
338
198
192

2006
2006
2004
2006
2006
2001
2006
2001
2001

–
30
–
23
5
–
11
–
–

–
25
26
22
5
–
10
–
9

2007
2005
2006
2007
2007
–
2007
–
2007

–
99
97
–
–
100
60
97
100

–
2000
1999
–
–
1997
1990
1999
1996

25
100
100
100
–
100
89
99
100

1995
2005
2006
2002
–
2002
2006
2003
2002

217
371
216
129
283
31
41
671
352
717

2004
2006
2005
2006
2005
2002
2005
2003
2006
2004

3
6
–
–
5
1
5
2
8
9

4
7
3
–
5
1
–
2
8
10

2005
2007
1998
–
2007
2007
–
2006
2006
2007

17
–
49
–
–
67
–
65
–
78

2000
–
1991
–
–
2000

1997

21
–
91
46
–
86
47
77
99
96

2005
–
2007
2002
–
2005
2002
2003
2005
2005

1993

South Asia
Bangladesh
Bhutan
India
Nepal
Sri Lanka

1444
50
673
48
1439

1838
171
1116
121
1505

2003
2003
2006
2004
2003

21
–
21
–
23

22
–
21
–
19

2007
–
2007
–
2005

18
–
51
18
–

2000
–
1991
1996
–

47
41
68
61
81

2007
2003
2005
2006
2002

The Pacific
Fiji
Kiribati
PNG
Samoa
Solomon Is.
Timor-Leste
Tonga
Vanuatu

167
–
41
–
43
–
–
–

188
827
43
826
50
–
944
88

2001
2000
2001
2001
2001
–
2001
2001

–
–
–
–
–
–
–
–

–
–
–
–
–
–
–
–

–
–
–
–
–
–
–
–

–
–
–
79
–
–
80
18

–
–
–
1991
–
–
1994
1994

67
39
11
92
16
27
89
19

1996
2005
1996
2006
1999
2002
2006
1999

Source: ADB (2009b).
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(TAR), and the facilitation of land transport projects through intermodal
transport terminals (UNESCAP 2010a).
The AH (Figure 2.1) seeks to improve economic links among Asia,
Europe, and the Middle East. It is planned as a network of 141 271 km of
standardized highways – including 155 regional roads – that criss-crosses
32 Asian countries.
The TAR network (Figure 2.2) would link pan-Asian and pan-European
rail networks at various locations, connecting major ports of Asia and
Europe and providing landlocked countries with better access to seaports
either directly or in conjunction with highways.
Regional infrastructure projects are usually more complicated and
expensive than typical national infrastructure projects. In this context,
it is also a complex, yet necessary, exercise to estimate the financing
demand for regional projects and national projects with regional implications. It is hoped that by providing estimates of the needed regional
infrastructure financing, this chapter will help to define clearly the issues
and challenges at hand and facilitate the planning and development of
solutions for identifying appropriate investment strategies and financial
resources, as well as prioritizing projects for the utilization of limited
resources.

2.3 METHODOLOGY FOR ESTIMATION
This section presents methodologies for estimating or determining national
and regional infrastructure investment needs for the Asia-Pacific region.
The chapter applies ‘top-down’ and ‘bottom-up’ approaches for these
estimations. While the ‘top-down’ approach utilizes econometric analysis
techniques to estimate quantitatively national infrastructure needs and, by
extension, regional needs, the ‘bottom-up’ approach reviews infrastructure investment demand at the project level specifically for regional or
cross-border projects.
2.3.1

‘Top-Down’ Approach: Infrastructure Needs at the National Level2

A ‘top-down’ econometric approach was used to estimate national
infrastructure financing needs. A two-step procedure was utilized to
develop the forecast. The first step involved creating an econometric
model that could be used across countries to project physical capacity
needs per sector for each year during the period 2010–2020. Reliability
of the model was tested by inputting available historic data through
2007. In the second step, after the projections of the physical capacities
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Asian Highway network

UNESCAP (2010b).

Figure 2.1

Source:
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Trans-Asian Railway network

UNESCAP (2010c).

Figure 2.2

Source:
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were derived, standard unit costs (in 2008 USD) based on international
‘best practice’ norms were applied to estimate the investment requirements for new capacity. Finally, the report projected the investments
required to maintain or replace the existing capacity at the end of its
useful life. The national infrastructure estimates were based on the best
available GDP growth scenarios. The cumulative financing demand for
national infrastructure projects were used as an estimate for the region.
The projections covered transport (airports, ports, railways and roads),
telecommunications (landlines and mobile phones), energy (power), and
water and sanitation for the 32 developing countries in Asia included in
this examination.
The econometric model developed by Fay (2001) was utilized to project
the estimated change in demand for infrastructure services in the period
2010 to 2020. The model estimates future demand for infrastructure,
where infrastructure services are demanded both as consumption goods by
individuals and as inputs into the production process by companies. The
model applied in this estimation also drew upon the works of Chatterton
and Puerto (2005) and Yepes (2004) to ensure forecasting accuracy. The
baseline econometric model is as follows:
j
1 a2Yit 1 a3Ait 1 a4Mit 1 a5Uit 1 a6Pit 1 a7t 1 Dj 1 eit
Iitj 5 a1Iit21

where:
Iitj is the natural logarithm of demand for infrastructure stock of type j in
country i at time t;
Y is the natural logarithm of income per capita;
A is the natural logarithm of the share of agriculture value added in GDP;
M is the natural logarithm of the share of manufacturing value added in
GDP;
U is the natural logarithm of urbanization;
P is the natural logarithm of population density;
Dj is a country fixed effect;
eit is the error term.
The given equation can be interpreted as a law of motion for infrastructure stock. The data were organized as an unbalanced panel with yearly
observations for the period 1960 to 2005 from a number of databases,
including from the World Bank, the Energy Information Administration,
the Millennium Development Goals Indicators, and the United Nations
Statistics Division.
Projections for the independent variables were used to estimate the
values of the infrastructure variables in the period 2009–2020. These
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variables included land area, population, urbanization, share of agriculture value-added in GDP, share of manufacturing value-added in GDP,
and GDP annual growth. Land area is assumed to be constant and equal
to 2005 figures in each country. The sources of projections for population
and GDP growth include the World Bank, Asian Development Bank
(ADB), and the International Monetary Fund (IMF). The growth rates
projected by the IMF’s World Economic Outlook (WEO) for 2008–2013
were used as the base case (IMF 2006). A cap of 900 mobile phones and
400 fixed lines per 1000 people was imposed for the telecommunication
services. For the replacement costs, power, roads, rail, airports, ports
were assumed to be 2 percent of the stock value, while water and telecoms replacement costs were assumed to 3 percent and 8 percent of the
stock value, respectively. Fixed linear regressions employing time and its
square – as necessary – as explanatory variables were used, using historic
trends to predict each variable.
2.3.2

‘Bottom-Up’ Approach: Regional Financing Needs Estimation

The estimation of future regional infrastructure demand is likewise very
complicated and no well-accepted econometric method is available. The
actual realization of a regional project depends on many economic and
non-economic factors. Therefore, a ‘bottom-up’ methodology was used in
this stage. The ‘bottom-up’ methodology is a conservative approach that
identifies individual infrastructure projects and estimates costs of their
implementation. The compiled project information is then used to obtain
the total infrastructure service demand by region, by subregional program
and by sector.
This section gives an overview of the financing need per type of project
by region. It tries to avoid the usual assumptions made to project demand,
and instead identifies economically viable projects, estimates the costs of
their implementation, and combines all relevant infrastructure projects
(for example, energy, transport, telecommunications, ICT, and logistics
and trade facilitation) that have already been entered into the planning
stages throughout Asia. This chapter utilized varied sources, including
those from multilateral and bilateral development institutions (ADB and
ADBI 2009; Centennial Group Holdings 2009). In a few exceptional cases,
the cost investment figures came from non-traditional sources like media
reports.
The investment estimations account for regional differences as well as
priority investments in planned infrastructure projects, and demand is
broken down into the following groups and programs:3
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Pan-Asian, such as the ALTID project.
Subregional, including the Greater Mekong Subregion (GMS), the
Central Asia Regional Economic Council (CAREC), the South
Asia Subregional Economic Cooperation (SASEC) and the Pacific
countries.
Other subregional and cross-subregional programs, such as within
and between South Asia, Central Asia, Central-South Asia, East Asia
and Southeast Asia, and the Association for Southeast Asian Nations
(ASEAN).

The limitations of this approach include not taking into account the
regional infrastructure projects that are national projects with significant
regional impact, such as airports, seaports, roads connecting to borders,
and power generation projects supplying power to neighboring countries.
In addition, data on projects identified or planned may not be available or
may be confidential. Furthermore, large economies (such as the PRC and
India) may have some sizable regional transport and energy projects with
their neighbors under their national plans that are not covered under panAsian and subregional plans and programs. Finally, issues may arise as a
result of inaccurate cost estimates and failure actually to initiate or implement of some of the projects due to unforeseen reasons and non-economic
factors in the future.
As the estimation of national infrastructure financing needs is based on
the ‘top-down’ econometric method, it is not possible to identify specific
national projects that are regional in nature. However, the econometric estimation of national airports and seaports can be used as regional
infrastructure financing needs.
2.3.3

Scenario-Building: Demand for Regional Infrastructure

The mixture of ‘top-down’ and ‘bottom-up’ approaches simply means
that the source of information came from both the estimation of national
infrastructure needs based on macroeconomic and growth factors, and
the utilization of data provided by organizations and countries involved
in the implementation of the regional projects. Given the goal of estimating regional demand, only infrastructure projects involving coordination between two or more countries were included in the ‘bottom-up’
approach (Centennial Group Holdings 2009). The calculation provides
an estimation on the cost per project and per sector, and then of the
cumulative cost at the national, subregional and regional levels. The
annual average costs per year are derived from the estimated total cost
for the period.
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To provide the most realistic picture of Asia’s investment requirements in the ‘top-down’ approach, three sets of estimates were created.
Scenarios including a ‘low-case’, a ‘base-case’ and a ‘high-case’ were
derived from econometric models in which adjustments were made to
accommodate possible slower- and faster-than-projected GDP growth
and/or managerial constraints. It is important to note though that these
projections are estimates of investments required to meet the needs of the
countries. Estimates are based on a replacement cost factor of 2 percent
of existing infrastructure stock in most sectors, and as such could be very
conservative. Actual unit costs would typically vary by country according
to domestic conditions, and both new investment and replacement costs
may turn out to be higher than international best-practice norms used to
arrive at the estimations. Moreover, the ‘top-down’, order-of-magnitude
estimates must be regarded as a reference point rather than a substitute
for more precise, ‘bottom-up’ country and sector-specific estimates. For
the remainder of this chapter, all data references and tables pertaining to
the ‘top-down’ estimations show the most conservative, ‘low-case’ scenario results.

2.4 NATIONAL FINANCING NEEDS FOR
CONNECTIVITY: 2010–2020
During the ten-year period of 2010–2020, the 32 ADB developing member
countries covered in this chapter are expected to need almost US$8.22
trillion (in 2008 US$) for infrastructure investment. This amounts to
US$800 billion in annual investment needed during 2010–2020. Around
68 percent of this is needed for new capacity investments in infrastructure and around 32 percent is needed for maintenance or replacement of
existing assets. In general, the total projected infrastructure investment
requirements are equal to about 6.5 percent of Asian estimated 2010–2020
GDP. Of the total investment, approximately 49 percent is estimated to
be needed for energy infrastructure, 35 percent for transport, 13 percent
for ICT, and 3 percent for water and sanitation. Among the countries
included in this chapter, the PRC, India and Indonesia represent the
top three countries in terms of the amount of infrastructure investment
needed. Overall, the top 11 countries constitute 97 percent of Asia’s total
infrastructure investment needs, most of which are in Southeast Asia and
South Asia (Table 2.4).
The estimation results in this chapter are comparable with similar
country-level projections undertaken in other available studies focusing
on a similar time frame, including Goldman Sachs Global Economics
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4.544
0.318
0.051
0.344
0.060
0.846
0.107
2.172
0.139
0.508
66.553
0.163
53.118
5.476
0.138
2.287
0.122
0.264
1.546
2.103
1.335

Central Asia
Afghanistan
Armenia
Azerbaijan
Georgia
Kazakhstan
Kyrgyz Rep.
Pakistan
Tajikistan
Uzbekistan

East and Southeast Asia
Cambodia
PRC
Indonesia
Lao PDR
Malaysia
Mongolia
Myanmar
Philippines
Thailand
Viet Nam

% of total
Asian
investment
need

5 472 327
13 364
4 367 642
450 304
11 375
188 084
10 069
21 698
127 122
172 907
109 761

373 657
26 142
4179
28 317
4901
69 538
8789
178 558
11 468
41 764

Estimated
investment
needs
(US$ millions)

71
51
72
70
56
79
37
56
53
72
53

54
57
41
64
24
61
38
53
47
48
29
49
28
30
44
21
63
44
47
28
47

46
43
59
36
76
39
62
47
53
52

New
Maintenance
capacity (%)
(%)

Investments as % of total

National infrastructure investment needs in Asia: 2010–2020

Country/Sub region

Table 2.4

497 484
1215
397 058
40 937
1034
17 099
915
1973
11 557
15 719
9978

33 969
2377
380
2574
446
6322
799
16 233
1043
3797

Total
investment
per year

2886
918
3297
1981
1833
6962
3812
438
1407
2566
1273

1403
901
1358
3262
1138
4436
1665
1075
1678
1529

1765
511
1965
1087
475
5151
735
–
1225
2640
647

753
–
1520
2131
1268
2378
376
650
245
840

2008 GDP
Total
per capita
investment
per capita (constant 2000
US$)
(US$)
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Source:

Note:

100

0.073
0.008
0.001
0.051
0.003
0.004
0.001
0.001
0.004

28.829
1.762
0.011
26.421
0.174
0.461

% of total
Asian
investment
need

8 222 503

6023
667
82
4214
242
336
71
106
306

2 370 497
144 903
886
2 172 469
14 330
37 908

Estimated
investment
needs
(US$ millions)

68

30
15
10
34
13
33
35
13
40

63
54
30
64
50
52

32

70
85
90
66
87
67
65
87
60

37
46
70
36
50
48

New
Maintenance
capacity (%)
(%)

Investments as % of total

Author; ADB and ADBI (2009); Centennial Group Holdings (2009).

Estimates obtained using the low-case scenario.

Total Asia

The Pacific
Fiji
Kiribati
PNG
Samoa
Solomon Is.
Timor-Leste
Tonga
Vanuatu

South Asia
Bangladesh
Bhutan
India
Nepal
Sri Lanka

Country/Sub region

Table 2.4

747 500

548
61
7
383
22
31
6
10
28

215 500
13 173
81
197 497
1303
3446

Total
investment
per year

2335

625
790
846
641
1351
657
65
1022
1309

1756
906
1291
1906
497
1881

1272

840
2181
826
676
1739
1136
329
1666
1339

685
462
1247
718
254
1199

2008 GDP
Total
per capita
investment
per capita (constant 2000
US$)
(US$)
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National infrastructure investment needs in Asia, 2010–2020:
per subregion and per sector (2008 US$ billions)

Sector/Subsector

East and
Southeast
Asia

South
Asia

Central
Asia

The Pacific

Total

Electricity

3182.46

653.67

167.16

–

4003.29

Transportation
Airports
Ports
Rails
Roads

1593.87
57.73
215.20
16.14
1304.80

1196.12
5.07
36.08
12.78
1142.20

104.48
1.41
5.38
6.03
91.65

4.41
0.10
–
0.00
4.31

2898.87
64.31
256.65
34.95
2542.97

Telecommunications
Telephones
Mobiles
Broadband

524.75
142.91
339.05
42.78

435.62
6.46
415.87
13.29

78.62
4.45
71.97
2.21

1.11
0.05
0.95
0.11

1040.10
153.87
827.84
58.39

Water and Sanitation
Water
Sanitation

171.25
58.37
112.88

85.09
46.12
38.97

23.40
8.60
14.80

0.51
0.14
0.36

280.24
113.22
167.02

5472.33

2370.50

373.66

6.02

8222.50

Total
Source:

Author; ADB and ADBI (2009); Centennial Group Holdings (2009).

Papers by Lawson and Dragusanu (2008) and Poddar (2009) for the
BRICS4 countries. A similar model was applied in these studies and the
comparative results support the estimations in this chapter for the PRC
and India, as well as the other Asian economies covered in this chapter.
For example, the revised Poddar (2009) estimates for India’s total infrastructure investment requirements for 2010–2020 – after adjusting for differences in sector coverage and scope (new capacity or maintenance) – is
18 percent higher than the estimates provided in this chapter, and older
estimates by Lawson and Dragusanu (2008) for the PRC over a slightly
different time frame (2008–2018) are only 20 percent lower. The estimates
between this chapter and the Goldman Sachs studies are also comparable
by sector.
The estimates of total national infrastructure needs for 2010–2020 in
this chapter increased slightly, by US$230.8 billion, compared to those
presented previously in ADB and ADBI (2009). Total infrastructure
investment needs here include estimates for Myanmar, Afghanistan and
the Solomon Islands, which were excluded from ADB and ADBI (2009).
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Figure 2.3

National infrastructure investment needs in Asia, 2010–2020:
top 11 countries by sector (2008 US$ billion, PRC and India
in 10 billion)

Additionally, some country estimates were revised upward to take account
of updated data and economic projections.
Table 2.5 shows the breakdown of investment needs by sector among
the four subregional groupings and Figure 2.3 presents national investment needs by sector for the top 11 economies. Generally, energy and
transportation make up the largest components of total Asia infrastructure investment needs. By subregion, the biggest investment needs are in
East and Southeast Asia at US$5.47 trillion, or 67 percent of the total; and
South Asia at US$2.37 trillion, or 29 percent of the total. Not surprisingly,
the biggest economies in Asia – the PRC and India – are located in these
subregions.
According to the estimates of this chapter, Central Asia is expected
to need a total of US$374 billion in infrastructure investment over the
period from 2010 to 2020. Energy (electricity) infrastructure comprises
45 percent of the amount, followed by the transport sector which needs
28 percent primarily for investment in roads. Considering the geographic
nature of Central Asia and the political economy context of Central Asian
nations, these results are understandable. In the South Asian subregion,
the transport sector is facing the largest estimated investment requirement,
of US$1.2 trillion. Considering that many of the countries are landlocked,
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similar to Central Asian countries, the majority of this amount is also
for road infrastructure. East Asia and Southeast Asia are grouped here
and include countries in ASEAN as well as the GMS. In this subregion,
nearly 60 percent of the investment needs are in the power sector. This is
followed by the transport sector, the telecommunications sector, and then
the water and sanitation sector. The Pacific subregion needs an estimated
US$6 billion in infrastructure investment, representing 3.6 percent of the
subregion’s cumulative projected 2010–2020 GDP. A large percentage
of this need is in transport infrastructure, specifically road and airport
projects.
Looking at national infrastructure investment needs in relation to
projected GDP further shows how great the demand is. As can be seen
in Table 2.6, needed investments in transport, electricity, ICT and water
amount to more than 6.5 percent of Asia’s estimated 2010–2020 GDP.
Electricity in particular represents the largest share, at 3.2 percent of
Asian GDP; and South Asia (excluding Afghanistan and Pakistan,
which are included in Central Asia) will need to invest approximately
11 percent of GDP in order to meet rising demands for infrastructure
services.

2.5 INFRASTRUCTURE NEEDS FOR REGIONAL
PROJECTS FOR ASIAN CONNECTIVITY,
2010–2020
The total investments required to meet demand for the identified 1202
regional projects is valued at approximately US$320 billion, with an
average infrastructure investment need of about US$29 billion per year
for the period 2010–2020 (Table 2.7). Of this total, needed investment in
energy projects accounts for about 30 percent and transport 70 percent.
This information is based on a consolidated list of various proposals that
are considered both economically viable and likely to be implemented
between 2010 and 2020.5 The state of projects included varies greatly
and some are much more advanced in their development than others.
The data are compiled from a variety of sources – some much more
detailed than others – and include proposals at various levels of definition, preparation, review and vetting. Also, some of the project information was acquired through anecdotal references where access to detailed
feasibility reports and economic and financial evaluations for the projects
was limited. The estimates of regional infrastructure investment needs in
this chapter, as shown in Table 2.7, include revised projections of some
projects and 125 additional projects, which resulted in an increase of
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Table 2.6
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Infrastructure investment needs as a percentage of estimated
GDP, 2010–2020

Country

Investment as % of estimated GDP
Transport
(%)

Electricity
(%)

ICT
(%)

Water and
sanitation (%)

Total
(%)

1.86
6.21
1.20
0.60
1.20
0.58
3.94
2.65
3.30
2.65

2.97
0.00
1.01
3.82
1.06
2.92
6.24
2.68
9.83
4.65

1.40
4.82
0.98
0.44
0.69
0.20
2.44
2.22
2.57
1.94

0.42
0.89
0.27
0.11
0.19
0.07
0.67
0.73
0.51
0.58

6.64
11.92
3.46
4.97
3.14
3.77
13.29
8.27
16.21
9.82

1.61
4.43
1.39
3.88
10.62
1.94
12.04
2.70
2.30
0.58
2.07

3.22
0.95
3.42
0.98
0.00
4.42
0.00
0.00
1.87
3.69
3.12

0.53
2.97
0.44
0.97
2.40
0.27
1.21
1.46
1.22
0.45
2.38

0.17
0.36
0.13
0.35
0.60
0.04
0.21
1.88
0.65
0.19
0.54

5.54
8.71
5.39
6.18
13.61
6.68
13.45
6.04
6.04
4.91
8.12

South Asia
Bangladesh
Bhutan
India
Nepal
Sri Lanka

5.55
4.92
2.84
5.67
1.65
4.23

3.03
1.24
0.00
3.23
0.58
1.00

2.02
4.22
0.87
1.87
5.14
1.39

0.39
1.19
0.36
0.34
1.10
0.22

11.00
11.56
4.07
11.12
8.48
6.85

The Pacific
Fiji
Kiribati
PNG
Samoa
Solomon Is.
Timor-Leste
Tonga
Vanuatu

2.60
1.01
5.17
3.30
3.33
3.50
0.00
2.29
2.92

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.65
0.53
0.16
0.73
1.12
0.28
0.07
1.13
0.92

0.30
0.14
0.32
0.32
0.26
0.35
0.79
0.29
0.28

3.55
1.68
5.65
4.35
4.70
4.13
0.86
3.71
4.13

Total Asia

2.30

3.17

0.82

0.22

6.52

Central Asia
Afghanistan
Armenia
Azerbaijan
Georgia
Kazakhstan
Kyrgyz Rep.
Pakistan
Tajikistan
Uzbekistan
East and Southeast Asia
Cambodia
PRC
Indonesia
Lao PDR
Malaysia
Mongolia
Myanmar
Philippines
Thailand
Viet Nam

Note: Estimates obtained using the low-case scenario.
Sources: Author; Centennial Group Holdings (2009).
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Asia’s total regional indicative investment needs for identified
and pipeline infrastructure projects by regional/subregional
program, 2010–2020 (US$ million)

Regional/
subregional
Program

Energy

AH
TAR
ACP*
CAREC
GMS
ASEAN
BIMPEAGA
SASEC
Other**
Total

Transport

Grand
total

Airport/
port

Rail

Road

TF/
logistics

Total

–
–
–
15 667.0
2603.8
11 583.0
100.0

–
–
51 446.0
1347.7
200.0
–
–

–
107 469.0
–
5131.3
1523.0
16 800.0
–

17 425.0
–
–
12 932.9
3972.0
–
–

–
–
–
9925.1
163.0
–
–

17 425.0
107 469.0
51 446.0
29 337.0
5858.0
16 800.0
–

17 425.0
107 469.0
51 446.0
45 004.0
8461.8
28 383.0
100.0

133.0
61 928.6
92 015.4

–
–
52 993.7

–
–
130 923.3

–
–
34 329.9

203.0
89.5
10 380.6

203.0
89.5
228 627.4

336.0
62 018.1
320 642.8

Notes:
*
ACP = Asian container ports.
** Includes projects connecting East/Southeast – Central – South Asia that do not
explicitly fall under a subregional program.
120 000

10 0000

80 000

TF/Logistics
Road
Rail

60 000

Port
Energy
Airport

40 000

20 000

0

Central
Asia

Figure 2.4

East Asia

South Asia

Southeast
Asia

East/
Southeast
Asia-Central
Asia

Other

Total regional investment needs for identified and pipeline
infrastructure projects by region, 2010–2020 (US$ million)
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US$34 billion compared with estimates provided previously in ADB and
ADBI (2009).
The investment needs for regional projects are around 4 percent of
total national infrastructure investment needs, which is comparable to
Europe (see van der Geest and Nunez-Ferrer 2011). Figure 2.4 presents
the composite of the 1202 bilateral, subregional and pan-Asian infrastructure projects that are planned and soon to be constructed, and that are
included in this chapter.
It is also evident from Figure 2.4 that the vast majority of financing
demand for regional infrastructure investment falls within East and
Southeast Asia – though Central Asia has this highest overall number
of projects at 199. The investment needed for Asian transport sector
projects amounts to US$218 billion, more than 2.5 times the investment
needed for energy projects. This contrasts with the pattern of national
investment demand, where energy demand is 1.3 times the investment
need for the transport sector. This may be due to the very complex
nature of regional energy projects together with high investment requirements, the need for strong coordination and cooperation among participating counties, and the difficulties of harmonizing energy regulation
among participating countries. Asian energy sectors are typically highly
regulated. The following subsections detail the investment requirements
for regional projects in Asia at the pan-Asian and subregional levels.
2.5.1

Pan-Asian Transport Network

The pan-Asia transport network consists of highways, railways, airports
and container ports linking Asian countries as well as linking Asia to
Eastern Europe and the Middle East. It includes the Asian Highway
(AH), the Trans-Asian Railway (TAR) and Asian container ports (ACP)
networks, and is estimated to need around US$176.3 billion in investment from 2010 to 2020. The AH network is a system of 141 000 km of
standardized roadways criss-crossing 32 Asian countries with linkages to
Europe. The 121 identified transport projects are expected to cost around
US$17.4 billion. The TAR network is comprised of almost 81 000 km
of rail lines serving 28 countries, starting at the Pacific seaboard of Asia
and ending in Europe. There were 85 projects identified within the TAR,
whose needs were estimated at about US$107.5 billion. A large share of
investment needed for the TAR falls in the East Asian region, at US$70.6
billion. These projects were chosen for their potential to facilitate international trade between Asia (UNESCAP 2007). Additionally, a range of 765
container ports projects around Asia were identified and expected to cost
a total of around US$51.4 billion.

BHATTACHARYAY PRINT (M2962).indd 40

24/08/2012 16:20

Estimating demand for infrastructure, 2010–2020

2.5.2

41

Infrastructure Projects at the Subregional Level

More than 60 percent of Asia’s total energy investment needs are in
the Southeast and Central Asia subregions. TAPI (the Turkmenistan–
Afghanistan–Pakistan–India Gas Pipeline Project), the largest among
these energy projects, will transport natural gas from the Dauletabad gas
field in Turkmenistan through Afghanistan, Pakistan and then to India. It
is expected to carry 27 billion cubic meters (bcm) of natural gas annually.
There are also five major power projects identified in Central and South
Asia, some of which have links in Asia and Europe.
In Southeast Asia, 119 projects estimated to be about US$61.6 billion
belong to subregional groupings like the GMS, ASEAN and BIMPEAGA – the Brunei Darussalam–Indonesia–Malaysia–Philippines East
ASEAN Growth Area. More than 60 percet of regional transport investment needs are in Viet Nam, followed by around 29 percent in the provinces of the PRC. In the regional energy projects in the GMS, around
50 percent of the needed investments are in Lao PDR. Generally in the
GMS, greater amounts of investment are needed in the transport sector.
This could imply that in order to harness, share and utilize the available
resources found in each country, connectivity through transportation is
very important.
The second-largest investment project needed is identified by CAREC.
Central Asia is a historical land bridge that connects the East and West
(East Asia and Europe) and the North and South (the Indian Ocean
and the Persian Gulf to Russia and the Baltic). More than 40 percent
of the planned regional infrastructure in the CAREC region is for
transportation (mostly intra-regional road construction and upgrades),
while the remaining majority is for regional energy. The identified
energy projects comprise oil pipelines, electricity transmission and distribution lines, and the construction of hydropower plants, as well as
the rehabilitation of existing lines, and electricity power loss control
infrastructure. Many of the identified projects involve Kazakhstan or
Tajikistan or both.
Some of the indicative investment needs in South Asia are found
under the SASEC program. Many of the projects in South Asia, aside
from energy, are related to logistics and trade facilitation. This could
emphasize the role of transport and communication infrastructure in the
trade openness of countries in this subregion. On the other hand, in the
energy sector, around 80 percent of the investment needs are for renewable energy projects, including hydroelectric power projects in Nepal and
Bhutan.
There are many projects in South Asia, Central Asia and Southeast Asia
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(including ASEAN nations and East Asia), which have not been planned
under pan-Asian and subregional, intergovernmental programs.6 Though
these projects may not have explicitly been planned or programmed under
designated subregional or regional cooperation programs, they have been
labeled under such programs in this chapter according to which countries
are involved or participating jointly on a given project. For example, some
energy projects, such as the Trans-Afghanistan Gas Pipeline (TAPI) and
the Central Asia–China Natural Gas Pipeline, do not belong to any specific subregional program as they cut across South Asia and Central Asia.
Sections of these projects are included in their corresponding subregional
programs based on the countries involved.
In this section, proposed projects (based on academic studies)
in the Greater Tumen Initiative (GTI) are not included in the estimated total regional infrastructure needs. GTI projects were not
included primarily because there has yet to be any form of formal
government-level agreement or commitment to these projects. However,
with 47 proposed projects estimated at nearly US$19 billion, and
involving trade and transport corridors spanning the Northeast Asia
subregion – from Eastern Russia to Korea and also including Mongolia
and PRC – these projects could also be included in future when considering regional or pan-Asian infrastructure and connectivity (Kayahara
2002).
2.5.3

Investment Needs for High-Priority Projects

The earlier discussions in this section highlight more than 1202 regional
projects with cost estimates. Based on ADB and ADBI (2009), Table
2.8 presents a list of high-priority regional transport and energy projects
costing an estimated $15 billion under three subregional programs in
Southeast Asia, Central Asia and South Asia. Projects were determined to
fall in the high-priority category if they were well-defined, had progressed
through necessary approval processes, and were considered politically,
technically, economically and financially feasible. In the GMS, there were
ten projects identified. Out of the five projects in the transport sector,
four of these are road infrastructure. In the energy sector, out of the five
projects, three are transmission lines and two are hydropower projects.
In the CAREC program, there were six projects identified mostly in the
transport sector, estimated to be about US$10 billion, or 65 percent of the
total estimated cost of the 21 priority projects. This figure is the largest
among the subregions. In SASEC, the major projects include primarily
transport and logistics, communication, tourism and hydroelectric power
projects.
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CAREC

Regional Power
Transmission Interconnection
Project

323

Caucasus Corridor: Armenia–
Georgia Regional Transport

GMS Nam Ngum 3
Hydropower Project
2 projects (total)
Central Asia–South Asia
Regional Electricity Market
(CASAREM)

900

GMS Hanoi–Lang Son
Expressway

GMS Nam Ngiep 1
Hydropower Project

9043
6700

1000

Ha Long–Mong Cai Expressway

Lao PDR–Viet Nam Power
Interconnection (Ban
Sok–Pleiku)

GMS Nabong–Udon Thani
Power Transmission and
Interconnection

5 projects
GMS Northern Power
Transmission

Energy

4 projects (total)
CAREC Corridor 1b

73

Rehabilitation of the Railway in
Cambodia

3324
1216

135

5 projects
GMS Kunming–Hai Phong
Transport Corridor–Noi Bai–Lao
Cao Highway

GMS

Cost
(US$
million)

2nd GMS Northern Transport
Network Improvement

Transport

Twenty-one high-priority ‘flagship’ regional projects

Subregion

Table 2.8

110

1072
962

600

380

270

110

1414
54

Cost
(US$
million)

6

10

10 115

4738

Total no.
Total cost
of
(US$ million)
projects
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12 projects

Source: Author’s compilation and ADB and ADBI (2009).

Total

Improving Connectivity and
Destination Infrastructure for Subregional Tourism Development
(Bangladesh, Bhutan, India, Nepal,
and Sri Lanka)

Sub-regional Transport Logistics
and Trade Facilitation Projects
(Bangladesh, Bhutan, India, and
Nepal)

3 projects (total)
SASEC Information Highway
Project (Bangladesh, Bhutan, India,
and Nepal)

12 660

90

179

293
24

220

Western Regional Road Corridor
Development Project, Mongolia

SASEC

1800

CAREC Corridor 2

CAREC

Cost
(US$
million)

Transport

Subregion

Table 2.8 (continued)

9 projects (total)

West Seti Hydroelectric
Project (Nepal)

2 projects (total)
Green Power Development
(Bhutan)

Energy

2764

45

279
234

Cost
(US$
million)

21

5

15 424

572

Total no.
Total cost
of
(US$ million)
projects
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The successful implementation of these priority projects could realize
large benefits for participating countries and persuade more Asian
economies to participate in regional projects with ‘win–win’ benefits.

2.6 CHALLENGES FOR REGIONAL
INFRASTRUCTURE FINANCING
Meeting the huge financing needs of US$776 billion per year for national
(US$747 billion) and regional (US$29 billion) infrastructure during 2010–
2020 is one of the largest challenges facing many developing countries in
Asia. Asia is large and its economies are diverse. Continuing to promote
competitiveness and productivity by reducing trade and logistics costs,
forming specialized industrial clusters and enlarging and deepening production networks all need high-quality national and regional infrastructure to
succeed.
Using the most conservative estimate, the investment requirement for
infrastructure at the national level is a staggering US$8.3 trillion from
2010 to 2020. In order to attract finance, particularly from the private
sector, there is a need to translate this demand into ‘bankable’, commercially viable and profitable projects. Individual countries need to
mobilize domestic resources for infrastructure development. However,
low-income countries may be more dependent on regional and international capital markets and donors (including bilateral and multilateral
development banks) for additional financing, particularly concessional
financing.
Based on the ‘bottom-up’ approach, the financing demand for the
planned regional infrastructure projects that are economically viable is
about US$313 billion during 2010–2020 for 1202 projects. Despite the
limitations in available data and of the methodology, this chapter provides
a good illustration of infrastructure demand in Asia until 2020. However,
it is important to note that it is not possible to predict the exact duration
and implementation of the planned projects that are in the pipeline. The
cost estimates are mostly based on the results of the feasibility studies of
planned projects. Though the methodologies in estimating the national
and regional investment needs are not fully comparable and may inherently overlap, it is interesting to note that regional investment needs are
only 3.9 percent of national estimated needs.
The major challenge for Asia is to mobilize various available resources
to finance ‘bankable’ infrastructure projects and ensuring strong coordination and cooperation among various stakeholders at the national, subregional and regional levels. This calls for an appropriate comprehensive
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approach to infrastructure development to facilitate regional infrastructure connectivity. This approach should address the need for the identification and preparation of a priority bankable projects pipeline through
a project development mechanism or framework under a Pan-Asia
Infrastructure Forum (see ADB and ADBI 2009 and Bhattacharyay 2010
for more details). It also requires the development of innovative financing mechanisms and modalities, as well as policy, regulation and capacity development (through human capital and institutional development)
for participating countries. The capacity development for less-developed
countries is very important as the regional infrastructure performance
is only as good as its weakest link or weakest participating country.
Chapter 10 of this book addresses the issues and challenges and the role
of Asian financial market integration in financing the infrastructure needs.
An interesting aspect of Asian economic diversity, and its particular potential for regional energy and water infrastructure, is that Asia
consists of both resource-surplus and resource-deficient countries.
For example, Nepal, Bhutan, Myanmar and the Lao PDR represent
energy-surplus countries that could supply clean hydropower or natural
gas to energy-deficient countries in the region, like Bangladesh, India,
Pakistan, Thailand and Viet Nam. Additionally, Central Asian countries could supply gas and oil through pipelines to India, Pakistan
and the PRC to feed growing demands there. There is an urgent need
for regional cooperation in planning and implementing environmentfriendly regional infrastructure projects to share these scarce resources
in order to achieve energy and water security. In the face of the global
financial crisis and resulting economic downturn, there is an increasing
need for greater coordination of stimulus packages in infrastructure
investment in transport, energy, water and ICT in order to ensure that
regional projects are efficiently developed for enhancing regional connectivity. Regional infrastructure projects for building an integrated
Asia are essential in order to harness shared resources and efficiency in
a cost-effective manner.

NOTES
1. Including Bangladesh, the People’s Republic of China (PRC), Thailand, Indonesia,
Japan, the Republic of Korea (Korea), Malaysia, Singapore; Taipei, China; and Hong
Kong, China.
2. Based on an Asian Development Bank Institute (ADBI) commissioned report by
Centennial Group Holdings (ADBI 2009).
3. The lists of countries included in all of the groupings and programs can be found in
Appendix Table 2A.1 of this chapter.
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4. BRICS = Brazil, Russia, India, China, South Africa.
5. A complete compendium of projects is provided as Appendix Table 2A.2 of this
chapter.
6. See Appendix Table 2A.1 for descriptions of the subregional programs included in this
chapter.
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APPENDIX
Table 2A.1

Regional and subregional groupings and infrastructure
cooperation programs

Regional/
subregional
program

Notes

I

Asian Highways (AH)
Afghanistan, Armenia, Azarbaijan, Bangladesh, Bhutan, Cambodia,
PRC, Georgia, India, Indonesia, Iran, Kazakstan, Democratic People’s
Republic of Korea, Republic of Korea, Kyrgyz Republic, Lao PDR,
Japan, Malaysia, Mongolia, Myanmar, Nepal, Pakistan, Philippines,
Russian Federation, Singapore, Sri Lanka, Tajikistan, Thailand, Turkey,
Turkmenistan, Uzbekistan and Viet Nam. The Intergovernmental
Agreement on the Asian Highway Network was adopted on 18 November
2003 by an intergovernmental meeting held in Bangkok, was open for
signature in April 2004 in Shanghai and entered into force on 4 July 2005.

II

Trans-Asian Railway (TAR)
Azerbaijan, Bangladesh, Belarus, Cambodia, Democratic People’s Republic
of Korea, Georgia, India, Indonesia, Kazakhstan, Kyrgyz Republic, Lao
PDR, Malaysia, Mongolia, Myanmar, Nepal, Pakistan, PRC, Poland,
Republic of Korea, Russian Federation, Tajikistan, Thailand, Turkey,
Turkmenistan, Singapore, Sri Lanka, Uzbekistan, and Viet Nam. The
Intergovernmental Agreement on the Trans-Asian Railway Network
entered into force on 11 June 2009.

III
1
2
3
4
5
6
7
8
9
10

ASEAN
Brunei
Cambodia
Indonesia
Lao PDR
Malaysia
Myanmar
Philippines
Singapore
Thailand
Viet Nam

The Association of Southeast Asian Nations (ASEAN)
was established on 8 August 1967 in Bangkok by the five
original member countries, namely, Indonesia, Malaysia,
Philippines, Singapore, and Thailand. Brunei Darussalam
joined on 8 January 1984, Viet Nam on 28 July 1995, Lao
PDR and Myanmar on 23 July 1997, and Cambodia on
30 April 1999.

IV
1

BIMP-EAGA
Brunei
Darussalam
Indonesia
Malaysia
Philippines

A subregional growth area named the Brunei
Darussalam–Indonesia–Malaysia–Philippines East
ASEAN Growth Area or BIMP-EAGA. BIMP-EAGA
was formally launched on 24 March 1994 and aims to
increase trade, investments and tourism in the subregion.

2
3
4
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(continued)

Regional/
subregional
program

Notes

V
1
2
3
4
5
6
7

BIMSTEC
Bangladesh
Bhutan
India
Myanmar
Nepal
Sri Lanka
Thailand

Initially formed in Bangkok, Thailand, on 6 June 1997
with its name BIST-EC (Bangladesh, India, Sri Lanka,
and Thailand Economic Cooperation). Myanmar later
joined the organization at a special ministerial meeting
held in Bangkok on 22 December 1997. Consequently, the
name of the organization was changed to BIMST-EC.

VI
1
2
3
4
5
6
7
8

CAREC
The Central Asia Regional Economic Cooperation
Afghanistan
(CAREC) program was initiated in 1997.
Azerbaijan
PRC
Mongolia
Kazakhstan
Kyrgyz Republic
Tajikistan
Uzbekistan

VII
1
2
3
4
5
6

GMS
Cambodia
PRC (Yunnan)
Lao PDR
Myanmar
Thailand
Viet Nam

In 1992, with ADB’s assistance, Greater Mekong
Subregion (GMS) consisting of six countries entered into
a program of subregional economic cooperation, designed
to enhance economic relations among the countries.

VIII
1
2
3

SASEC
Bangladesh
Bhutan
India (Eastern
States)
Nepal

The South Asia Subregional Economic Cooperation
(SASEC) Program is helping transform challenges into
opportunities in one of the world’s poorest, most densely
populated areas.
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CAREC

Central Asia

AH
AH
CAREC
CAREC
AH

CAREC

Central Asia

Central Asia
Central Asia
Central Asia
Central Asia
Central Asia

CAREC

Central Asia

CAREC
CAREC
AH
AH
AH
AH
CAREC

CAREC

Central Asia

Central Asia
Central Asia
Central Asia
Central Asia
Central Asia
Central Asia
Central Asia

Regional/
subregional
program

Afghanistan
Afghanistan
Afghanistan
Afghanistan
Afghanistan

Afghanistan
Afghanistan
Afghanistan
Afghanistan
Afghanistan
Afghanistan
Afghanistan

Afghanistan

Afghanistan

Afghanistan

Afghanistan

Primary country

Road
Road
Road
Road
Road

Rail
Road
Road
Road
Road
Road
Road

Rail

Rail

Energy

Airport

Sector

Rehabilitation of Regional Airports,
Phase I
Transmission and distribution
rehabilitation in power sector
Rail Feasibility Study (Hairatan–
Mazare-e-Sharif–Herat and Shirkhan
Bandar–Kunduz–Naibabad)
Rail Feasibility Study (Hairatan–
Naibabad–Kabul–Torkham)
Rail Feasibility Study (Shntikh–Herat)
Bala Murghab–Leman Road
Balkh–Andkhoy
Bridge over Ammou River
Herat–Andkhoy
Kabul–Bamiyan
Kabul–Jalalabad Road Feasibility
Study
Kabul–Surubi
Kandahar–Gereshk
Leman–Armalick Road
Naibabad–Hairatan Road
Polekhumri–Hayratan

Project

30.0
76.0
30.0
10.0
29.0

0.6
180.0
36.0
40.0
80.0
40.0
0.8

0.6

1.0

1500.0

32.1

Investment
need (US$
million)

Compendium of investment needs of regional infrastructure projects by subregion and by program

Region(s)
connected

Table 2A.2
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CAREC
TAR
CAREC

TAR

TAR

CAREC
AH
AH

Central Asia

Central Asia

Central Asia
Central Asia
Central Asia

CAREC

Central Asia

Central Asia
Central Asia
Central Asia

TAR
CAREC

Central Asia
Central Asia

CAREC

CAREC

Central Asia

Central Asia

CAREC
CAREC
CAREC
CAREC

Central Asia
Central Asia
Central Asia
Central Asia

Azerbaijan
Azerbaijan
Azerbaijan

Azerbaijan

Azerbaijan

Azerbaijan
Azerbaijan
Azerbaijan

Azerbaijan

Azerbaijan

Afghanistan/Iran
Azerbaijan

Afghanistan

Afghanistan
Afghanistan
Afghanistan
Afghanistan

Road
Road
Road

Rail

Rail

Port
Rail
Rail

Port

Energy

Rail
Energy

TF/logistics

Road
Road
Road
Road

Preparing the Road Network III
Pul-e-Khumri–Doshi Road
Qaisar–Bala Murghab Road
Salang Tunnel Expansion Feasibility
Study
Transport Sector Planning (All
Modes)
Sangan–Herat
Rehab of the T&D system in the gas
sector as well as gas flaring reduction
Transmission lines and SS to improve
capacity of Azeri–Russia–Georgia–
Iran interconnection
Acquisition of High Capacity Ferries
and Ro/Ros
Feasibility Study for New Alyat Port
Qazvin–Rasht–Anzali–Astara
Railway Trade and Transport
Facilitation
Server–Yug (North–South)
International Transport Corridor
Traseka International Transport
Corridor
East–West Highway Improvement
Goradiz–Gazi Mammed
Kazakh–Border of Georgia
1250.0
74.0
20.0

699.4

24.5

1.0
12.4
1750.0

69.0

132.0

127.0
629.0

1.0

1.0
10.0
55.0
2.0
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Regional/
subregional
program

AH

AH

CAREC
CAREC

CAREC
CAREC

CAREC
CAREC
CAREC

CAREC
CAREC
CAREC

TAR

TAR

Central Asia

Central Asia

Central Asia
Central Asia

Central Asia
Central Asia

Central Asia
Central Asia
Central Asia

Central Asia
Central Asia
Central Asia

Central Asia

Central Asia

(continued)

Region(s)
connected

Table 2A.2

Kazakhstan

Kazakhstan

Kazakhstan
Kazakhstan
Kazakhstan

Kazakhstan
Kazakhstan
Kazakhstan

Kazakhstan
Kazakhstan

Azerbaijan
Kazakhstan

Azerbaijan

Azerbaijan

Primary country

Rail

Rail

Energy
Port
Rail

Energy
Energy
Energy

Energy
Energy

Road
Airport

Road

Road

Sector

Nakhchivan–Sadarak–Border of
Turkey
Ring Road connecting AH5 and AH8
around Baku
Road Maintenance
Expansion of Shymkent, Semey and
Kokchetau Airports
Caspian Littoral Gas Pipline
Eskene–Kuryk oil pipeline, Kuryk
terminal, and oil tankers
Kenkiyak–Kumkol oil pipeline
Moinak hydropower
Novorossiysk and Atyrau–Samara oil
pipeline capacity expansion
Second North–South transmission line
Expansion of Aktau Port
Construction of Korgas–Zhetygen
Rail Line
Electrification of Aktogai–Mointi
Railway Section
Electrification of Almaty–Akogai
Railway Section

Project

250.0

258.0

147.0
347.5
742.0

493.0
160.0
1287.0

700.0
1100.0

0.8
163.0

20.0

46.0

Investment
need (US$
million)
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TAR

TAR
TAR
TAR
TAR
TAR
TAR
CAREC
CAREC

CAREC

AH

AH

AH

AH

CAREC
CAREC

CAREC
CAREC

Central Asia

Central Asia
Central Asia
Central Asia
Central Asia
Central Asia
Central Asia
Central Asia
Central Asia

Central Asia

Central Asia

Central Asia

Central Asia

Central Asia

Central Asia
Central Asia

Central Asia
Central Asia

Kazakhstan
Kyrgyz Republic

Kazakhstan
Kazakhstan

Kazakhstan

Kazakhstan

Kazakhstan

Kazakhstan

Kazakhstan

Kazakhstan
Kazakhstan
Kazakhstan
Kazakhstan
Kazakhstan
Kazakhstan
Kazakhstan
Kazakhstan

Kazakhstan

TF/ logistics
Airport

TF/logistics
TF/logistics

Road

Road

Road

Road

Road

Rail
Rail
Rail
Rail
Rail
Rail
Road
Road

Rail

Electrification of Doystek–Aktogai
Railway Section
Electrification of Kandiagash–Makat
Epalievo–Kypik
Jezkazgan–Beiney
Korgas–Jetigen
Mangishlak–Baytino
Yzen–Border of Turkmenistan
Aktau–Beyneu Road Rehabilitation
Almaty–Kapchagay Road
Rehabilitation
Astana–Karaganda Road
Rehabilitation
Border of Russian Federation (to
Samara)–Pogodaeva–Shymkent–
Almaty–Khorgos
Kaerak–Kostanai–Astana–Almaty–
Khorgos
Kamenka–Ural’sk–Karabutak–
Aralsk–Kyzylorda–Shymkent
Kotyaevka–Atyrau–Aktau–Border of
Turkmenistan
Coordinator for CAREC
Rehabilitation of Western Europe–
Western PRC Transit Corridor
Transport Sector Services Study
Kyrgyz Air Traffic Control Capacity
Enhancement
0.1
4.5

0.1
6561.0

374.0

628.0

230.0

347.0

1000.0

298.0
62.0
2300.0
775.0
190.0
250.0
550.0
580.0

141.0
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CAREC

TAR
TAR
TAR
TAR

CAREC

Central Asia
Central Asia
Central Asia
Central Asia

Central Asia

CAREC

Central Asia

Central Asia

CAREC

Central Asia

TAR
TAR
TAR
CAREC

CAREC
CAREC
CAREC
CAREC

Central Asia
Central Asia
Central Asia
Central Asia

Central Asia
Central Asia
Central Asia
Central Asia

Regional/
subregional
program

(continued)

Region(s)
connected

Table 2A.2

Kyrgyz Republic

Kyrgyz Republic
Kyrgyz Republic
Kyrgyz Republic
Kyrgyz Republic

Kyrgyz Republic

Kyrgyz Republic
Kyrgyz Republic
Kyrgyz Republic
Kyrgyz Republic

Kyrgyz Republic

Kyrgyz Republic

Kyrgyz Republic
Kyrgyz Republic
Kyrgyz Republic
Kyrgyz Republic

Primary country

Rail

Rail
Rail
Rail
Rail

Rail

Rail
Rail
Rail
Rail

Energy

Energy

Airport
Energy
Energy
Energy

Sector

Rehabilitation of Osh Airport
Kambarata I hydropower
Kambarata II hydropower
Kemin–Datka–Khodjent transmission
line
Transmission and distribution
rehabilitation in natural gas sector
Transmission and distribution
rehabilitation in power sector
Balkchy–Kochor–Kara–Keche
Balykchi–Arpa
China–Krygyzstan–Uzbekistan
Electrification of Bishkek–Balykchy
Railway
Equipment Purchase for Wagon
Repair/Maintenance Facility
Kara–Keche–Arpa
Kashi–Torugart–Arpa–Uzgen
Lugovaya–Balykchy railway
Procurement of equipment for van
repair ships
Track Rehabilitation Project
(Chaldovar–Balykchy)

Project

65.0

570.0
2100.0
65.0
4.0

4.0

136.4
2000.0
1400.0
100.0

200.0

40.0

40.0
1940.0
240.0
380.0

Investment
need (US$
million)
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TAR

AH
CAREC

CAREC

AH
CAREC

AH

CAREC

AH
TAR
AH

AH

AH
AH

AH

AH

Central Asia

Central Asia
Central Asia

Central Asia

Central Asia
Central Asia

Central Asia

Central Asia

Central Asia
Central Asia
Central Asia

Central Asia

Central Asia
Central Asia

Central Asia

Central Asia

Pakistan

Pakistan

Pakistan
Pakistan

Pakistan

Kyrgyz Republic
Pakistan
Pakistan

Kyrgyz Republic

Kyrgyz Republic

Kyrgyz Republic
Kyrgyz Republic

Kyrgyz Republic

Kyrgyz Republic
Kyrgyz Republic

Kyrgyz Republic

Road

Road

Road
Road

Road

Road
Rail
Road

Road

Road

Road
Road

Road

Road
Road

Rail

Use of electric traction on Lugovaya–
Bishkek railway
Bishkek–Naryn–Torougart
Bishkek–Torugart Road
Rehabilitation
CAREC Regional Road Corridor
Improvement (Sary Tash–Karamik)
Osh–Isfana
Reconstruction of Taraz–Talas–
Suusamyr Road
Road around Lake Issyk–Kul and
connection to AH Balykchy–Cholpon–
Ata–Karakol–Bokonbaevo–Balykchy
Southern Transport Road
Rehabilitation (Osh–Sary
Tash–Irkeshtan)
Taraz–Talas–Susamyr
Dalbandin–Gwadar
Dualization of
Hassanabdal–Abbottabad–Mansehra
Gwadar–Turbat–Hoshab–Awaran–
Khuzdar section
Hub–Uthal
Hyderabad–Mirpurkhas–Umarkot–
Khokhropar
Improvement of Dalbandin–Naushki
section
Improvement of Kuchlac–Zhob
60.0

34.0

27.0
50.0

271.0

60.0
933.0
51.0

170.0

131.0

133.0
31.8

39.5

173.0
300.0

100.0
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CAREC

CAREC

CAREC

ACP
CAREC

CAREC

CAREC

Central Asia

Central Asia

Central Asia

Central Asia
Central Asia

Central Asia

Central Asia

AH
CAREC

Central Asia
Central Asia

CAREC

AH
AH
AH

Central Asia
Central Asia
Central Asia

Central Asia

Regional/
subregional
program

(continued)

Region(s)
connected

Table 2A.2

Regional

Regional

Regional
Regional

Regional

Regional

Regional

Regional

Pakistan
Regional

Pakistan
Pakistan
Pakistan

Primary country

Road

Rail

Port
Port

Energy

Energy

Airport

Airport

Road
Airport

Road
Road
Road

Sector

Improvement of Sibi–Sariab
Lakpass Tunnel
National Highway N-70 (MultanMuzafargarh; Muzaffargarh Bypass;
Muzafargarh and Bewatta)
Sehwan–Dadu–Ratodero
Emergency Compliance with ICAO
Requirements
Needs Assessment of Central Asian
Civil Aviation
Training of CAREC Experts in
Aviation Safety to ICAO Standards
Central Asia–South Asia Regional
Electricity Market (CASAREM)
Regional Power Transmission
Interconnection Project
NA
Needs Assessment of Caspian
Shipping Along CAREC Corridors
Supporting Management of Regional
Railway Operations
CAREC Transport Corridor 1b

Project

6700.0

1.5

3022.0
1.0

109.5

962.0

2.0

3.0

103.0
6.0

68.0
9.0
103.0

Investment
need (US$
million)
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CAREC

CAREC

CAREC
CAREC
CAREC

CAREC

Central Asia

Central Asia
Central Asia
Central Asia

Central Asia

CAREC

Central Asia

Central Asia

CAREC

Central Asia

CAREC

CAREC

Central Asia

Central Asia

CAREC
CAREC

Central Asia
Central Asia

CAREC

CAREC

Central Asia

Central Asia

CAREC

Central Asia

Regional

Regional
Regional
Regional

Regional

Regional

Regional

Regional

Regional

Regional

Regional

Regional
Regional

Regional

Regional

TF/logistics

TF/logistics
TF/logistics
TF/logistics

TF/logistics

TF/logistics

TF/logistics

Road

Road

Road

Road

Road
Road

Road

Road

Collaborative Regional Operations
and Maintenance of Corridors
Common CAREC Approach to Road
Vehicle Emission Standards
Developing Inter-country Bus Services
Equitable Road Maintenance User
Charges and Regional Fees
Establishment of Third-Party Motor
Vehicle Liability Insurance Regime
Financing Renewal of Vehicle Fleets
and Equipment
International Road Transport
Conventions and CAREC Agreements
Regional Road Corridor Safety
Auditing
Assistance in Implementation of WCO
Recommendations for Customs
Border Crossing Point Infrastructure
and Investment
Border Post Improvements and Joint
Border Processing
CAREC Trade Portal
CAREC Transport Corridor 2
Caucasus Corridor (Armenia–Georgia
Regional Transport Project)
Coordinating Cargo Processing
through a National Single Window
0.2

0.6
1800.0
323.0

200.0

500.0

3.0

0.8

1.0

0.5

0.3

0.5
1.0

0.8

0.8
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CAREC

CAREC

CAREC

CAREC

Central Asia

Central Asia

Central Asia

Central Asia

CAREC

Central Asia

CAREC

CAREC

Central Asia

Central Asia

CAREC

Central Asia

CAREC

CAREC

Central Asia

Central Asia

Regional/
subregional
program

(continued)

Region(s)
connected

Table 2A.2

Regional

Regional

Regional

Regional

Regional

Regional

Regional

Regional

Regional

Regional

Primary country

TF/logistics

TF/logistics

TF/logistics

TF/logistics

TF/logistics

TF/logistics

TF/logistics

TF/logistics

TF/logistics

TF/logistics

Sector

Corridor Performance Monitoring and
Reporting
Regional Agreements Among the
PRC, KGZ, and TAJ
Customs Modernization and
Infrastructure Development
Development of Coordinated National
Transport Policies
Development of Logistics Centers and
Rail Multimodal Hubs
Development of Multimodal
Transport Systems
Development of Multimodal
Transportation along CAREC
Corridors
Enhancements of IT Systems at
Customs
Facilitating Border Crossing for
Drivers, Traders, and Migrant
Workers
Facility and Process Improvements at
Border Crossing Points

Project

2.0

0.5

5.0

1.0

0.2

3.0

1.7

22.8

0.6

3.0

Investment
need (US$
million)
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CAREC
CAREC

CAREC

CAREC

CAREC
CAREC

Central Asia

Central Asia

Central Asia
Central Asia

CAREC

Central Asia

Central Asia
Central Asia

CAREC
CAREC

Central Asia
Central Asia

CAREC

CAREC

Central Asia

Central Asia

CAREC

Central Asia

CAREC

CAREC

Central Asia

Central Asia

CAREC

Central Asia

Regional
Regional

Regional

Regional

Regional
Regional

Regional

Regional

Regional

Regional
Regional

Regional

Regional

Regional

Regional

TF/logistics
TF/logistics

TF/logistics

TF/logistics

TF/logistics
TF/logistics

TF/logistics

TF/logistics

TF/logistics

TF/logistics
TF/logistics

TF/logistics

TF/logistics

TF/logistics

TF/logistics

Institutional Support for Transport
and Trade Facilitation
Liability Insurance System for
Transport Operators
Periodic Survey of Measures Affecting
the Movement of Goods
Product Certification Capability and
Weighing Machine Standards
Promote Containerization
PSP in Transport Development and
Trade Facilitation
Rail and Intermodal Transport
Feasibility Study for PRC–KGZ–UZB
Reducing Transport Costs to Boost
Trade
Regional Customs Training and
Development
Simplified Transit Procedures
Standardized Cargo Declaration and
Other Harmonized Requirements
Strengthening Capabilities of National
Certification Agencies
Strengthening Customs Guarantee
Systems
Supply Chain Training Institute
Survey of Taxes and Charges
Applicable to Transport Operators
0.5
0.1

0.3

1.0

0.2
0.2

2.0

0.2

0.6

1.0
3.0

0.1

0.8

0.1

6.0
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CAREC
TAR
CAREC

TAR

CAREC
TAR

TAR

Central Asia

Central Asia
Central Asia

Central Asia

CAREC
CAREC

Central Asia
Central Asia

Central Asia
Central Asia
Central Asia

CAREC
CAREC

Central Asia
Central Asia

CAREC
CAREC
CAREC

CAREC

Central Asia

Central Asia
Central Asia
Central Asia

Regional/
subregional
program

(continued)

Region(s)
connected

Table 2A.2

Tajikistan

Tajikistan
Tajikistan

Tajikistan

Tajikistan
Tajikistan
Tajikistan

Tajikistan
Tajikistan
Tajikistan

Tajikistan
Tajikistan

Tajikistan
Tajikistan

Regional

Primary country

Rail

Rail
Rail

Rail

Energy
Rail
Rail

Energy
Energy
Energy

Energy
Energy

Energy
Energy

TF/logistics

Sector

Trade and Industrial Logistic Centers
with Information Exchange System
Fon Yagnob coal fired plant and mine
Loss reduction in power and gas
sectors
North–South transmission line
Rehab of Nurek, Golovnaya, Varzob
Cascade hydropower plants
Rogun Storage hydropower
Sangtuda II hydropower
Sangtuda I–Peshawar CASAREM
transmission line
Yavan hydropower
Access line to Kunduss (Afghanistan)
Dushanbe–Kyrgyz Border Railway
Feasibility Study
Electrification of Nau–Kanibadam
Line section
Kolkhazabad–Nizhni Pianj Railway
Modernization of telecoms and fiber
optic cable
New line Kolkhozabad–Nizhniy Pianj

Project

55.0

0.6
20.2

110.0

210.5
64.0
0.6

2450.0
150.0
500.0

81.0
200.0

1500.0
262.0

150.0

Investment
need (US$
million)
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CAREC

TAR

TAR
CAREC

AH
CAREC

CAREC

CAREC

CAREC

AH
AH
AH
AH

AH
CAREC

CAREC
CAREC

Central Asia

Central Asia

Central Asia
Central Asia

Central Asia
Central Asia

Central Asia

Central Asia

Central Asia

Central Asia
Central Asia
Central Asia
Central Asia

Central Asia
Central Asia

Central Asia
Central Asia

Tajikistan
Uzbekistan

Tajikistan
Tajikistan

Tajikistan
Tajikistan
Tajikistan
Tajikistan

Tajikistan

Tajikistan

Tajikistan

Tajikistan
Tajikistan

Tajikistan
Tajikistan

Tajikistan

Tajikistan

Road
Airport

Road
Road

Road
Road
Road
Road

Road

Road

Road

Road
Road

Rail
Rail

Rail

Rail

Railway Electrification
(Bekabad–Kanibadam)
Renovation of 142 km Khoshadi–
Kurgan Tube line
Vachdat–Yavan
Vahdat–Yavan Railway Feasibility
Study
Ajni–Pendzhikent
Dushanbe–Khujand–Chanak–Uzbeki
Border Road
Dushanbe–Kyrgyz Border Road
Rehabilitation, Phase II
Dushanbe–Kyrgyz Border Road
Rehabilitation, Phase III
Dushanbe–Tursunzade–Uzbek Border
Road
Khujand–Buston
Khujand–Dushanbe
Khujand–Kanibadam–Isfara
Korog–Border of Kyrgyzstan (to Sary
Tash)
Kurgan Tube–Nizhiny Panj
Kurgan Tyube–Dusti–Nizhni Pianj
Road Rehabilitation
Transport Sector Master Plan
Upgrading the Bukhara Airport
0.8
0.6

4.0
90.0

2.0
23.0
2.0
67.0

100.0

85.5

39.5

4.0
150.0

NA
0.6

28.4

0.6
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Regional/
subregional
program

CAREC

CAREC

CAREC

CAREC
CAREC
CAREC

CAREC

CAREC

CAREC

CAREC

CAREC
AH
AH

Central Asia

Central Asia

Central Asia

Central Asia
Central Asia
Central Asia

Central Asia

Central Asia

Central Asia

Central Asia

Central Asia
Central Asia
Central Asia

(continued)

Region(s)
connected

Table 2A.2

Uzbekistan
Uzbekistan
Uzbekistan

Uzbekistan

Uzbekistan

Uzbekistan

Uzbekistan

Uzbekistan
Uzbekistan
Uzbekistan

Uzbekistan

Uzbekistan

Uzbekistan

Primary country

Rail
Road
Road

Rail

Rail

Rail

Rail

Rail
Rail
Rail

Energy

Energy

Energy

Sector

Bukhara–Ural gas pipeline and
Central Asia Center–Russia gas
pipeline reinforcement
Sogdiana SS–Talimardjan TPP
transmission line
Surhand SS–Guzar SS transmission
line
Acquisition of New Locomotives
Angren–Pap Railway Feasibility Study
Electrification of Kashi–Tashguzar
Baisun–Kumgurgan Section
Electrification of Navoi–Bukhara and
Bukhara–Kashi Sections
Electrification of Navoi–Uchkuduk
Section
Electrification of Samarkand–Navoi
and Samarkand–Kashi Sections
Electrification of Tashkent–Angren
Railway Feasibility Study
Regional Railway
Andijon–Tashkent–Syrdaria
Bukhara–Navoi–Samarkand–
Syrdaria–Tashkent

Project

50.0
82.0
38.0

0.6

185.0

180.0

195.0

25.0
0.6
180.0

57.5

95.0

114.0

Investment
need (US$
million)
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CAREC

AH

AH
CAREC

East Asia

East Asia

East Asia
East Asia

TAR

East Asia

TAR
TAR
AH

CAREC
CAREC

East Asia
East Asia

East Asia
East Asia
East Asia

CAREC

East Asia

TAR
TAR
CAREC

AH
CAREC

Central Asia
East Asia

East Asia
East Asia
East Asia

CAREC
AH
AH

Central Asia
Central Asia
Central Asia

Mongolia
Mongolia

Mongolia

Mongolia

Mongolia
Mongolia
Mongolia

Mongolia
Mongolia
Mongolia

Mongolia

Mongolia
Mongolia

Mongolia

Uzbekistan
Mongolia

Uzbekistan
Uzbekistan
Uzbekistan

Road
Road

Road

Road

Rail
Rail
Road

Rail
Rail
Rail

Rail

Airport
Energy

Airport

Road
Airport

Road
Road
Road

CAREC Regional Road Improvement
Nukus–Bukhara–Kashkadarya
Tashkent–Syrdaria–Samarkand–
Surhandarya
Termez–Uzun
Improvement of Olgiy and Hovd
Airports
New International Airport in
Ulaanbaatar
Rehabilitation of Regional Airports
Distribution rehabilitation and power
system loss reduction
Capacity Strengthening of Mongolian
Railway
Eastern Region Railway Network
Gobi Region Railway Network
Modernization of the Mongolia
Railway
Sukhbaatar–Zamin Uud 2nd Rail Line
Zamin Uud Intermodal Terminal
Eastern Link: Baganuur–Ondorhaan–
Choibalsan–Sumber–Border of China
Ulaanbaatar–Russian Border Road
Rehabilitation
Ulaanbaishint–Ulgii–Khovd–Bulgan–
Yarant
Western Link: Ulaanbaatar–Hovd
Western Regional Road
188.0
200.0

114.0

120.0

2900.0
NA
152.0

NA
NA
189.0

189.0

0.5
27.5

280.0

40.0
25.0

173.5
240.0
80.0
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CAREC
CAREC

CAREC

CAREC
TAR
TAR
TAR

East Asia
East Asia

East Asia

East Asia
East Asia
East Asia
East Asia

CAREC

East Asia

CAREC
CAREC

CAREC

East Asia

East Asia
East Asia

CAREC
CAREC

East Asia
East Asia

CAREC

CAREC

East Asia

East Asia

Regional/
subregional
program

(continued)

Region(s)
connected

Table 2A.2

PRC
PRC
PRC
PRC

PRC

PRC
PRC

Mongolia
Mongolia

Mongolia

Mongolia

Mongolia

Mongolia
Mongolia

Mongolia

Primary country

Rail
Rail
Rail
Rail

Rail

Airport
Rail

TF/logistics
TF/logistics

TF/logistics

TF/logistics

TF/logistics

TF/logistics
TF/logistics

TF/logistics

Sector

Comprehensive Master Plan for
Development of Zamyn–Uud
Customs Modernization
Development Plan for Tsaganuur Free
Trade Zone
Establishment of Altanbulag Free
Trade Zone
Establishment of Zamyn–Uud Free
Trade Zone
Improvement of Tsaganuur Free
Trade Zone
Regional Logistics Development
Ulaanbaatar Intermodal Logistics
Park Feasibility Study
Xinjiang Airport Development
Double Tracking: Wuxi–Jinghe Rail
Line
Electrification of Urumqi–Ala
Shankou Rail Line
Jinghe–Yining–Khorgas Railway
Jinghong–Tachilek–Denchai
Kashi–Torugart–Arpa–Uzgen
Lashio–Muse–Ruili–Dali

Project

875.0
701.5
1000.0
2162.0

190.0

372.5
394.0

0.5
0.9

30.0

100.0

90.0

6.8
0.3

0.7

Investment
need (US$
million)
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Regional

Regional

Other

PRC
PRC

Other

CAREC
CAREC

East Asia
East Asia

PRC

PRC
Regional
Republic of Korea
Republic of Korea
Republic of Korea
Regional

CAREC

East Asia

PRC

PRC
PRC
PRC
PRC
PRC
PRC

CAREC
ACP
TAR
TAR
TAR
Other

CAREC

East Asia

East Asia
East Asia
East Asia
East Asia
East Asia
East/Southeast
Asia–Central
Asia
East/Southeast
Asia–Central
Asia
East/Southeast
Asia–Central
Asia

TAR
AH
AH
AH
AH
CAREC

East Asia
East Asia
East Asia
East Asia
East Asia
East Asia

Energy

Energy

TF/logistics
Port
Rail
Rail
Rail
Energy

TF/logistics
TF/logistics

Road

Road

Rail
Road
Road
Road
Road
Road

Myanmar–Bangladesh–India (MBI)
Gas Pipeline

Iran–Pakistan–India (IPI) Natural Gas
Pipeline

Xiangun–Yuxi–Mohan–Thanaleng
Jinghong–Daluo
Jinghong–Mohan
Kashi–Honqiraf
Lhasa–Zhangmu
Lianyungang–Khorgas Expressway
(Guozhigou and Qin Shui He)
Road Construction (Jinghe–Ala
Shankou)
Xinjiang Regional Road Improvement
(Korla–Kuqa)
Khorgas Global Logistics Center
Logistics Development and Capacity
Building in XUAR
Regional Customs Cooperation
NA
Honam Line
Kyoubu Line
National Railway Development Plan
Central Asia–China Natural Gas
(Turkmenistan–PRC Gas Pipeline)

1000.0

7500.0

0.4
32 953.0
10 500.0
7200.0
43 000.0
2200.0

100.0
0.6

594.0

70.0

2980.0
60.0
1160.0
70.0
140.0
393.0

68

BHATTACHARYAY PRINT (M2962).indd 68

24/08/2012 16:20

AH
TAR
TAR
TAR

TAR
TAR
TAR
AH
AH
AH
TAR

Other
Other
Other
Other

Other
Other
Other
Other
Other
Other
Other

Georgia
Georgia
Georgia
Georgia
Georgia
Georgia
Georgia/Turkey

Armenia
Armenia/Iran
Georgia
Georgia

Armenia

Armenia
Armenia

AH
AH

AH

Regional

Other

Other

Regional

Other

East/Southeast
Asia–Central
Asia
East/Southeast
Asia–Central
Asia
Other
Other

Primary country

Regional/
subregional
program

(continued)

Region(s)
connected

Table 2A.2

Rail
Rail
Rail
Road
Road
Road
Rail

Road
Rail
Rail
Rail

Road

Road
Road

Energy

Energy

Sector

Bavra–Gumri
Border of Azerbaijan–Agarak–
Meghri–Border of Azerbaijan
Goris–Agarak (Border of Islamic
Republic of Iran)
Vaik–Gorhayq
Gagarin–Meghri
Coastal Line Batumi–Kobuleti
Connecting rail networks of Georgia
and Turkey
Kulevi Oil Terminal
Senaki–Poti Line
Tbilisi–Poti Line
Mtskheta–Kazbegi–Larsi
Poti–Batumi–Sarpi
Poti–Tbilisi–Red Bridge
Akhalkalaki–Kars

Turkmenistan–Afghanistan–Pakistan–
India (TAPI) Gas Pipeline Project

Myanmar–India Hydro Power Project

Project

NA
25.0
450.0
39.0
123.0
2300.0
420.0

30.0
2000.0
25.0
215.0

56.0

5.0
25.0

7600.0

5175.0

Investment
need (US$
million)
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TAR
TAR
AH
AH
AH
AH
AH
ACP
AH

AH

AH
AH

AH
TAR
TAR
TAR

TAR
TAR
AH
TAR

TAR

Other
Other
Other
Other
Other
Other
Other
Other
Other

Other

Other
Other

Other
Other
Other
Other

Other
Other
Other
South Asia

South Asia

Bangladesh

Turkey
Turkey
Turkey
Bangladesh

Russian Federation
Turkey
Turkey
Turkey

Russian Federation
Russian Federation

Russian Federation

Iran
Iran
Iran
Iran
Iran
Iran
Iran
Regional
Russian Federation

Rail

Rail
Rail
Road
Rail

Road
Rail
Rail
Rail

Road
Road

Road

Rail
Rail
Road
Road
Road
Road
Road
Port
Road

Arak–Khosravi
Qazvin–Rasht–Anzali–Astara
Bazargan–Tabriz Freeway
Khorramabad–Andimeshk
Qazvin–Saveh Freeway
Qeshm Bridge in Persian Gulf
Sirjan–Bandar Abbas
NA
Border of Ukraine–Kursk–Voronezh–
Saratov–Border of Kazakhstan
Bridge over Kigach river in
Astrakhan–Atyrau road section
Moscow–Khabarovsk–Vladivostok
Moscow–Tambov–Volgograd–
Astrakhan–Mahachkala
Yekaterinburg–Tumen–Ishim–Omsk
Electrification Projects
Kars–Tbilisi–Baku Railway Line
Procurement of Ferrries, Piers
Extension, Establishment of
Maintenance and Repair Facility
Signaling Projects
Tatvan–Van
Gerede–Merzifon
Dohazari–Gundum (border with
Myanmar)
Double tracking Akhaura–Laksham/
Dhaka–Laksham chord line
200.0

866.5
NA
350.0
NA

60.0
346.9
420.0
67.0

950.0
300.0

11.0

820.0
969.0
250.0
200.0
135.0
349.0
290.0
1637.0
30.0
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AH
AH
AH
AH
TAR
TAR
TAR

South Asia
South Asia
South Asia
South Asia
South Asia
South Asia
South Asia

TAR

South Asia

AH
AH

TAR

South Asia

South Asia
South Asia

TAR

South Asia

TAR

TAR

South Asia

South Asia

Regional/
subregional
program

(continued)

Region(s)
connected

Table 2A.2

Bangladesh
Bangladesh
Bangladesh
Bhutan
India
India
India

Bangladesh
Bangladesh

Bangladesh

Bangladesh

Bangladesh

Bangladesh

Bangladesh

Primary country

Road
Road
Road
Road
Rail
Rail
Rail

Road
Road

Rail

Rail

Rail

Rail

Rail

Sector

Double tracking Chinkiastana–
Laksham section, including signaling
Line capacity improvement Dhaka–
Tongi through intermediate block
signaling
Strengthening of Jamuna Bridge for
higher axle load
Upgrading of signaling at 18 stations
along Abdulpur–Parbatipur section
(West Zone)
Upgrading of signaling at 19 stations
along Chittangong–Akhaura section
(West Zone)
Beldanga–Panchagarh
Chittagong–Cox’s
Bazar–Ramu–Gundam
Dasuria–Paksey–Kushtia
Four laning of Daukandi–Chittagong
Jhenaidah–Jessore
Phuentsholing–Thimphu double laning
Dedicated Freight Corridors
Jiribam–Kalay
Moreh (India)/Tamu (Myanmar)

Project

4.0
191.0
5.0
60.0
7800.0
649.0
649.0

9.0
144.0

25.0

22.0

25.0

5.0

70.0

Investment
need (US$
million)
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Other
Other
SASEC
Other
ACP
Other

SASEC

South Asia

Other

South Asia

South Asia
South Asia
South Asia
South Asia
South Asia
South Asia

AH

South Asia

Other

AH
AH

South Asia
South Asia

South Asia

AH
AH
AH
AH

South Asia
South Asia
South Asia
South Asia

Regional

Regional
Regional
Regional
Regional
Regional
Regional

Regional

Regional

Nepal

Nepal
Nepal

India
India
India
India

TF/logistics

Energy
Energy
Energy
Energy
Port
TF/logistics

Energy

Energy

Road

Road
Road

Road
Road
Road
Road

India–Nepal border
Madurai–Dhanushkodi
Shillong–Dwaki
Siliguri–Fulbari Mod–Border of
Bangladesh
Kathmandu–Birgunj ICD link road
Naubise–Thankot (Tunnel)–
Kathmandu–Kodari improvement and
upgrading
New Koshi bridge at Chatara
and widening of bridges in
Pathalaiya–Dhalkebar
Bangladesh–Bhutan–Nepal–
India Multilateral Power Line
Interconnection
Bangladesh–India Power Project (Tata
Group Proposal)
Bhutan–India HPP Projects
Green Power Development (Bhutan)
India–Sri Lanka Grid Connection
West Seti Hydroelectric Project (NEP)
NA
Improving Connectivity and
Destination Infrastructure for Sub
regional Tourism Development
SASEC Information Highway Project
(Bangladesh, Bhutan, India and
Nepal)
24.0

3744.1
234.5
133.0
1700.0
4309.0
89.5

1025.0

9.0

31.0

80.0
24.0

1.0
2.0
6.0
2.0
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AH
AH
AH

Southeast Asia
Southeast Asia
Southeast Asia

SASEC

South Asia

AH
TAR
TAR
GMS
AH

SASEC

South Asia

South Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia

SASEC

South Asia

TAR
TAR
TAR
AH

SASEC

South Asia

South Asia
South Asia
South Asia
South Asia

Regional/
subregional
program

(continued)

Region(s)
connected

Table 2A.2

Cambodia
Cambodia
Cambodia

Sri Lanka
Cambodia
Cambodia
Cambodia
Cambodia

Sri Lanka
Sri Lanka
Sri Lanka
Sri Lanka

Regional

Regional

Regional

Regional

Primary country

Road
Road
Road

Road
Rail
Rail
Rail
Road

Rail
Rail
Rail
Road

TF/logistics

TF/logistics

TF/logistics

TF/logistics

Sector

Sub-regional Transport Logistics
and Trade Facilitation Project
(Bangladesh)
Sub-regional Transport Logistics and
Trade Facilitation Project (Bhutan)
Sub-regional Transport Logistics and
Trade Facilitation Project (India)
Sub-regional Transport Logistics and
Trade Facilitation Project (Nepal)
Coast Line
Connecting Line
Northern Line
Land bridge connecting Sri Lanka and
India
Talaimannar–Medawachchiya
Bat Deng–Loc Ninh–HCM City
Poipet–Sisophon–Aranyaprathet
Rehabilitation of the Railway
Banlung (Rattanak Kiri)–Oyadav–Viet
Nam Border
Battambang–Palin–Thailand Border
Neak Leoung Mekong River Bridge
NR7 Jct at Pratheat to Chhlong

Project

40.0
200.0
20.0

36.0
480.0
80.0
73.0
27.0

NA
NA
NA
880.0

58.0

50.0

48.0

23.0

Investment
need (US$
million)
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AH
AH
AH
AH

AH

AH

TAR
TAR
TAR
TAR
AH
AH
GMS

GMS

GMS

GMS
TAR
TAR
TAR
TAR

Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia

Southeast Asia

Southeast Asia

Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia

Southeast Asia

Southeast Asia

Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia

Lao PDR
Myanmar
Myanmar
Myanmar
Myanmar

Lao PDR

Lao PDR

Lao PDR
Lao PDR
Lao PDR
Lao PDR
Lao PDR
Lao PDR
Lao PDR

Indonesia

Indonesia

Cambodia
Cambodia
Cambodia
Cambodia

TF/logistics
Rail
Rail
Rail
Rail

Road

Road

Rail
Rail
Rail
Rail
Road
Road
Road

Road

Road

Road
Road
Road
Road

NR7 Jct to Banlung (Rattanak Kiri)
Preak Kdam–Thnal Keng
Siem Reap–Stung Treng
Snoul to Sen Monorom (Mondulkiri)–
Lumphat (Rattanak Kiri)
Improvement and upgrading of
various sections (AH25)
Improvement and upgrading of
various sections (AH2)
Bua Yai–Savannakhet
Ubonratchatani–Dong Ha
Vientiane–Tan Ap
Xiangun–Yuxi–Mohan–Thanaleng
Oudomaxay–Muangkhua–Tai Chang
Phiafai-Attapeu (NH18A)
Route14A: Junction Route 16–Lao
PDR/Cambodian border
Route16A: Junction Route 16
Junction Route 11
Second GMS Northern Transport
Network Improvement:
Luangprabang–Thanh Hoa
GMS East–West Corridor
Jinghong–Tachilek-Denchai
Jiribam–Kalay
Lashio–Muse–Ruili-Dali
Thanphyuzayat–Namtok
23.0
436.0
296.0
759.0
246.0

40.0

34.0

6.3
710.0
732.0
1000.0
40.0
23.0
33.0

14.0

15.0

44.0
6.0
260.0
117.0
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Regional/
subregional
program

AH
AH
AH

AH
AH
AH
AH
AH
AH
AH
AH
AH
AH
AH
AH
AH
AH
AH
AH
AH

Southeast Asia
Southeast Asia
Southeast Asia

Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia

(continued)

Region(s)
connected

Table 2A.2

Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines

Myanmar
Myanmar
Myanmar

Primary country

Road
Road
Road
Road
Road
Road
Road
Road
Road
Road
Road
Road
Road
Road
Road
Road
Road

Road
Road
Road

Sector

Kyaing Tong–Takaw–Loilem–Taunggyi
Monywa–Kalay/Kalewa
Myawadi (Border of
Thailand)–Kawkareik
Candelaria Bypass
Cebu North Coastal Road
Cotabato City Bypass
Daraga Diversion Road
Davao City Coastal Road
Digos City Bypass
General Santos City Bypass
Koronadal City Bypass
Palo Bypass
Panabo City Bypass
San Jose City Bypass
Santiago City Bypass
Sariaya Bypass
Sipocot–Putiao Diversion Road
Tagum City Bypass
Tiaong Bypass
Tuguegarao City Bypass

Project

5.0
6.0
7.0
9.0
6.0
4.0
9.0
6.0
2.0
6.0
8.0
2.0
5.0
36.0
8.0
2.0
5.0

23.0
40.0
19.0

Investment
need (US$
million)
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GMS

GMS

GMS

GMS

Southeast Asia

Southeast Asia

Southeast Asia

GMS

Southeast Asia

Southeast Asia

BIMP-EAGA

Southeast Asia

GMS

Other

Southeast Asia

Southeast Asia

GMS

Southeast Asia

Other

GMS
GMS

Southeast Asia
Southeast Asia

Southeast Asia

ASEAN

Southeast Asia

Regional

Regional

Regional

Regional

Regional

Regional

Regional

Regional

Regional

PRC

PRC
PRC

PRC

Energy

Energy

Energy

Energy

Energy

Energy

Energy

Energy

Energy

Road

Rail
Road

Energy

Jinghong dam on the upper Mekong in
PRC’s Yunnan province
Mengzhi–Hekou railway line
Lao PDR–Myanmar: Bridge over
Mekong bet. Xieng Kok and Kyaing
Lap inc. access road
Western Yunnan Roads Development
II
Batam (Indonesia)–Singapore PTL
Project
BIMP–EAGA Renewable Energy
Investment Fund
Cambodia: Transmission Line–
220kV link between Kampot and
Shihanoukville
Cambodia–Viet Nam; Sambor CPEC
HPP
Developing the Regional Transmission
and Regulatory Authority
Lao PDR: GMS Northern Power
Transmission
Lao PDR–Cambodia–Viet Nam Power
Interconnection: A Study
Lao PDR–Thailand: GMS Nabong–
Udon Thani Power Transmission and
Interconnection
Lao PDR–Thailand: Nam Ngiep 1261
MW Hydropower Project
380.0

110.0

1.3

53.5

1.0

1059.0

52.4

100.0

177.0

250.0

1450.0
34.0

1200.0
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Other
Other
Other
GMS

GMS

Other

Southeast Asia

Southeast Asia

Other
Other

Southeast Asia
Southeast Asia

Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia

GMS

Southeast Asia

Other
Other
Other
GMS

GMS

Southeast Asia

Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia

Regional/
subregional
program

(continued)

Region(s)
connected

Table 2A.2

Regional

Regional

Regional
Regional
Regional
Regional

Regional
Regional
Regional
Regional

Regional
Regional

Regional

Regional

Primary country

Energy

Energy

Energy
Energy
Energy
Energy

Energy
Energy
Energy
Energy

Energy
Energy

Energy

Energy

Sector

Lao PDR–Thailand: Nam Ngum 3440
MW Hydropower Project
Lao PDR–Thailand: Xe Pian–
Xenamnoy 390 MW Hydropower
Project
Lao PDR–Thailand; Nam Ngum HPP
Lao PDR–Thailand; NAM Theun 2
HPP
Lao PDR–Thailand; Xe Khaman 1
Lao PDR–Thailand; Xe Pian HPP
Lao PDR–Viet Nam PTL Project
Lao PDR–Viet Nam: GMS 500 kV
Lao PDR–Viet Nam Interconnection
(Ban Sok–Pleiku)
Malaysia–Brunei PTL Project
Malaysia–West Kalimantan PTL
Myanmar–Thailand; Tasang HPP
Nam kong 1 (Lao PDR) 100 MW
Hydropower Project
Nam Mo–Ban Mai Interconnection
Project
Peninsular Malaysia–Sumatra

Project

143.0

14.4

18.0
18.0
8200.0
250.0

1066.0
888.0
118.0
270.0

1401.0
2478.0

400.0

600.0

Investment
need (US$
million)
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ACP
ASEAN
ASEAN
ASEAN
ASEAN
ASEAN

Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia

GMS

Southeast Asia

Other
Other
ASEAN
Other
GMS

ASEAN

Southeast Asia

Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia

Other
Other
ASEAN

Southeast Asia
Southeast Asia
Southeast Asia

Other

GMS

Southeast Asia

Southeast Asia

ASEAN

Southeast Asia

Regional
Regional
Regional
Regional
Regional
Regional

Regional
Regional
Regional
Regional
Regional

Regional

Regional

Regional

Regional
Regional
Regional

Regional

Regional

Port
Rail
Rail
Rail
Rail
Rail

Energy
Energy
Energy
Energy
Energy

Energy

Energy

Energy

Energy
Energy
Energy

Energy

Energy

Power market/power trade system
development
PRC–Thailand Power Transmission
through Lao PDR
PRC–Thailand; Jinghong HPP
PRC–Thailand; Nuozhadu HPP
Private sector mobilization for large
hydro dam and transmission line
construction
Regional transmission lines and
switching stations
Sub regional Strategy for Cooperation
in Renewable Energy
Thailand–Cambodia Transmission
PTL
Thailand–Lao PRD PTL
Thailand–Myanmar PTL
Trans-ASEAN Gas Pipeline
Viet Nam–Cambodia PTL
Viet Nam–PRC (Yunnan) 500kV
Power Interconnection
NA
Cambodia–Lao PDR–Viet Nam
Lao PDR–PRC
Lao PDR–PRC
Lao PDR–Viet Nam–Thailand
Myanmar–Thailand–PRC
9525.0
1800.0
1100.0
5700.0
1100.0
6000.0

125.0
91.0
7000.0
7.0
400.0

7.0

1.2

2400.0

3417.0
12 528.0
800.0

70.0

183.0
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Regional/
subregional
program

TAR
TAR
TAR
TAR
TAR
GMS
GMS
TAR
TAR
TAR
AH

AH
GMS
GMS
GMS

Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia

Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia

(continued)

Region(s)
connected

Table 2A.2

Viet Nam
Viet Nam
Viet Nam
Viet Nam

Thailand
Thailand
Thailand
Thailand
Thailand
Thailand
Viet Nam
Viet Nam
Viet Nam
Viet Nam
Viet Nam

Primary country

Road
Road
Road
Road

Rail
Rail
Rail
Rail
Rail
Road
Port
Rail
Rail
Rail
Road

Sector

Bua Yai–Savannakhet
Jinghong–Tachilek–Denchai
Poipet–Sisophon–Aranyaprathet
Thanphyuzayat–Namtok
Ubonratchatani–Dong Ha
Highway Expansion Project
Van Phong Deep Sea Port
Bat Deng–Loc Ninh–HCM City
Ubonratchatani–Dong Ha
Vientiane–Tan Ap
Bien Hoa–Vung Tau Expressway (4–6
lanes)
Da Nang–Quang Ngai (4 lanes)
Dau Giay–Lien Khuong Expressway
GMS Ha Long–Mong Cai Highway
GMS Southern Coastal Road
Corridor II

Project

700.0
600.0
1000.0
140.0

900.0
650.0
0.5
491.0
288.0
230.0
200.0
350.0
226.0
143.0
600.0

Investment
need (US$
million)
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GMS
AH
GMS

AH

AH

GMS

AH
AH
GMS

Southeast Asia
Southeast Asia
Southeast Asia

Southeast Asia

Southeast Asia

Southeast Asia

Southeast Asia
Southeast Asia
Southeast Asia

Note:

Viet Nam
Viet Nam
Viet Nam

Viet Nam

Viet Nam

Viet Nam

Viet Nam
Viet Nam
Viet Nam

Viet Nam
Viet Nam

Road
Road
TF/logistics

Road

Road

Road

Road
Road
Road

Road
Road

Total number of projects: 1202 (437 listed here 1 756 unlisted ACP projects).

TOTAL

AH
AH

Southeast Asia
Southeast Asia

Ha Noi Ring Road
Ha Noi–Hai Phong Expressway (4–6
lanes)
Ha Noi–Lang Son Expressway
Ha Noi–Lao Cai Expressway
Kunming–Haiphong Transport
Corridor–Noi Bai–Lao Cai Highway
Rehabilitation of Soai Rap Assess
Channel in Ho Chi Minh City
Sai Gon–Long Thanh–Dau Day (4–6
lanes)
Second GMS Northern Transport
Network Improvement:
Luangprabang–Thanh Hoa
Van Phong Transshipment Hubport
Vinh–Cau Treo rehabilitation
GMS East–West Corridor

320 642.8

200.0
44.0
140.0

95.0

350.0

120.0

300.0
600.0
1216.0

600.0
410.0

3.

Benefits of infrastructure
investment: an empirical analysis
Fan Zhai

3.1 INTRODUCTION
Rapid trade expansion has been a key driver of the economic success
of East and Southeast Asian countries over recent decades. Substantial
reform has liberalized trade and foreign direct investment regimes, and
rapid technological progress has lowered transportation and communications costs. In addition, the development of infrastructure in Asian
countries has made an important contribution to their integration into
the world economy. The level of infrastructure development in most
developing Asian countries is still relatively low, however. The significant
dependence on foreign trade and bright long-term growth prospects of
these countries suggest the potential for substantial gains from investment in regional infrastructure in Asia. Moreover, the development of
regional infrastructure that strengthens the links between Asian economies and with the rest of the world is likely to stimulate wider economic
participation of the poorest economies in the region.
This chapter explores quantifying the welfare effects of developing
regional infrastructure in Asia. It aims to answer the following questions:
What are the external effects of the development of regional infrastructure
in Asia? How much benefit to the region’s economy can be expected from
the development of regional infrastructure? A global computable general
equilibrium (CGE) model is used to simulate the scenario of infrastructure
expansion in developing Asian economies. The major conclusion of the
simulations is that developing Asian economies would gain significantly
from the expansion of regional infrastructure in transport and communications. With annual investment of around US$800 billion in transport,
communications and energy infrastructure during 2010–2020, developing
Asia is likely to reap welfare gains of US$1616.3 billion (in 2008 prices)
in 2020, or 10 percent of its projected aggregate gross domestic product
(GDP) that year. These benefits are expected to be particularly strong in
two types of economies in the region: those with a high level of dependence
80
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on external trade, and those where conditions require expeditious investment to upgrade their infrastructure. Consistent with some previous
studies (for example, Roland-Holst 2009), the quantitative analysis in this
chapter suggests that investment in regional infrastructure holds great
promise for Asia’s long-term development. By facilitating greater market
participation of the poorest economies in the region, regional infrastructure could act as an effective catalyst to spur greater regional integration
and economic convergence.

3.2 A SCENARIO FOR INFRASTRUCTURE
DEVELOPMENT IN ASIA
Based on the prospects for economic development in Asia, the Asian
Development Bank Institute (ADBI 2009) estimated the demand for
financing infrastructure investment during 2010–2020 in 29 Asian developing countries. If this demand is met, the aggregate infrastructure stock
of these countries would increase by 93.3 percent in 2020 (Table 3.1).
The energy sector would record the fastest growth, with an expansion
of 147.6 percent in the value of infrastructure stock during the period.
Transport and telecommunications infrastructure in developing Asia
would increase more modestly, by 67.1 percent and 37.1 percent, respectively. Geographically, the growth of infrastructure stock would be rapid
in the People’s Republic of China (PRC), Indonesia, India and other
South Asian countries, but relatively slow in Central Asia, the Philippines
and Sri Lanka. Southeast Asian countries would register a relatively large
expansion in transport infrastructure during 2011–2020, while South Asia
would invest more in telecommunications and energy. In the PRC, energy
infrastructure would grow much faster than other types of infrastructure
during 2011–2020.

3.3 ESTIMATING THE EXTERNAL EFFECTS OF
INFRASTRUCTURE DEVELOPMENT
In contrast with much private investment, investment in infrastructure
can generate positive externalities throughout an economy, leading to
social returns that exceed private returns. For regional transport and
communications infrastructure, one of the most important external
effects is to increase market access by lowering trade costs. Broadly
defined, trade costs include policy barriers (tariffs and non-tariff barriers), transportation costs, local distribution costs, information costs,
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Table 3.1

Infrastructure for Asian connectivity

Projected growth in the value of infrastructure stock in
developing Asian countries, 2010–2020 (%)

Country/Region

Transport Telecommunication Power Other Total

Total of the 29 Asian
developing countriesa

67.1

37.1

147.6

22.8

93.3

People’s Republic of
China
Indonesia
Malaysia
Philippines
Thailand
Viet Nam
Bangladesh
India
Pakistan
Sri Lanka
Central Asiab
Others

59.7

8.2

153.7

24.8

100.9

110.4
91.4
60.4
80.5
37.1
33.9
73.4
36.5
39.2
45.7
44.5

51.1
23.8
16.0
35.3
31.7
84.5
94.1
28.1
41.7
96.1
196.2

110.5
66.1
66.9
64.0
128.6
150.7
188.9
121.0
71.3
58.3
224.2

25.1
8.2
21.3
8.2
24.8
28.6
20.9
22.0
10.5
16.5
27.6

88.5
71.9
46.3
58.4
66.9
72.0
101.0
58.3
41.6
51.3
81.3

Notes:
a. Countries in addition to those listed: Bhutan, Brunei Darussalam, Cambodia, Fiji
Islands, Lao People’s Democratic Republic, Mongolia, Nepal, Papua New Guinea,
Samoa, Timor-Leste, Tonga and Vanuatu.
b. Armenia, Azerbaijan, Georgia, Kazakhstan, Kyrgyz Republic, Tajikistan and
Uzbekistan.
Source: Author’s calculation based on ADBI (2009).

contract enforcement costs and other costs associated with borderrelated barriers, such as language and currency conversion. The tariff
equivalent of trade costs can range from 30 to 105 percent, depending on the sector, according to estimates for imports by the United
States (World Bank 2005). Based on 1990 bilateral trade data for 19
member countries of the Organisation for Economic Co-operation
and Development (OECD), Eaton and Kortum (2002) found that the
tariff equivalent of trade costs ranged from 58 to 78 percent. Trade
costs in developing countries are typically much higher due to weaker
infrastructure and institutions.
Assessing the importance of infrastructure in facilitating trade, Nordås
and Piermartini (2004) defined four dimensions of the relationship
between infrastructure and trade costs. The first dimension of infrastructure’s effect on trade costs is measured by direct monetary outlays
for trade. These are determined not only by the distance (both physical
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and cultural) between trading partners, but also by the quality of infrastructure and the cost and quality of related services. Second, delivery
time – whether on time or not – is likely to be influenced by the quality
of infrastructure. Third, poor-quality infrastructure increases the uncertainty of delivery, which is associated with a higher risk of damage and
therefore with higher losses and insurance costs. The fourth dimension of
trade costs is high opportunity cost due to lack of access to good transport and telecommunications services. The quality of infrastructure thus
largely determines the time required to get products to market, and the
reliability of delivery.
Francois et al. (2009) estimated the elasticity of trade costs with
respect to the quality of infrastructure for several Asian economies.
Their results indicated that a 1 percent improvement in transport infrastructure decreased the trade cost equivalents for the value traded by
0.03–0.58 percent in most developing Asian countries assessed during
1988–2003. For countries with the least-developed transport infrastructure such as Cambodia and Myanmar the elasticity of trade to
transport infrastructure was as high as 1.17. For communications infrastructure the trade cost reductions from a 1 percent improvement were
somewhat smaller, ranging from 0.07 to 0.25 percent. This suggests that
upgrading transport infrastructure would contribute more to reducing trade costs in Asia than upgrading communications infrastructure.
The impact of both transport and communications infrastructure on a
country’s trade costs is related to income. Figures 3.1 and 3.2 plot these
estimated elasticities against the level of per capita GDP for selected
Asian countries. Demonstrably, the elasticities for communications
infrastructure are positively correlated with income level, while those for
transport infrastructure are negatively correlated. In other words, transport infrastructure has a larger impact on trade costs in low-income
countries than in high-income countries. On the other hand, communications infrastructure has a larger impact on trade costs in high-income
countries than in low-income countries.
Using the estimated historical elasticities reported in Francois et al.
(2009), the linear regression equations between elasticity of trade costs
with respect to the quality of infrastructure and the logarithm of per
capita GDP were estimated for Bangladesh, Cambodia, the PRC, India,
Indonesia, Lao People’s Democratic Republic (Lao PDR), Malaysia,
Pakistan, the Philippines, Thailand and Viet Nam. The values of these
elasticities were then forecast for 2010–2020 based on United Nations
population projections and assumed baseline GDP growth rates for these
economies. To apply these forecasted elasticities to the scenario for infrastructure growth presented in Table 3.1, the per capita stock of transport
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Table 3.2

Infrastructure for Asian connectivity

Accumulated reduction in trade costs in 2020 resulting from
infrastructure investment in 2010–2020 (% of trade value)

Country/region
PRC
Indonesia
Malaysia
Philippines
Thailand
Viet Nam
Bangladesh
India
Pakistan
Sri Lanka
Central Asiaa
Rest of Asiab

From transport
infrastructure

From communication
infrastructure

14.0
25.3
11.4
15.6
12.1
13.2
12.9
21.6
12.9
10.6
11.5
20.3

0.7
6.6
1.7
0.0
5.9
3.1
9.9
11.2
1.2
6.5
12.1
21.3

Notes:
PRC = People’s Republic of China.
a. Armenia, Azerbaijan, Georgia, Kazakhstan, Kyrgyz Republic, Tajikistan,
Turkmenistan and Uzbekistan.
b. Afghanistan, Bhutan, Brunei Darussalam, Cambodia, Lao People’s Democratic
Republic, Maldives, Mongolia, Myanmar, Nepal and Timor-Leste.
Source: Author’s calculation.

and communications infrastructure were used as proxies of infrastructure
quality. This allowed estimation of trade cost reductions resulting from
infrastructure expansion for each year during 2010–2020. The results,
expressed as the accumulated reduction in 2020, of trade costs during
2010–2020 are presented in Table 3.2.
For energy infrastructure, the principal externalities are improvements
in the efficiency of energy production and use. In an assessment of regional
energy infrastructure – the oil pipeline between Kazakhstan and the
PRC – Roland-Holst (2008) suggested that improvements in efficiencies
may bring down the costs of the PRC’s oil imports from Kazakhstan by 40
percent. Looking at the Greater Mekong Subregion (GMS), Integriertes
Ressourcen Management (2008) found that an energy-integrated GMS
could save 19 percent in overall GMS energy costs. Based on these empirical findings, it is projected that the overall efficiency of energy supply in
developing Asia (excluding newly industrialized economies, NIEs) would
improve by 20 percent in 2020 as a result of investment in regional energy
infrastructure.

BHATTACHARYAY PRINT (M2962).indd 86

24/08/2012 16:20

Benefits of infrastructure investment

87

3.4 GAUGING THE ECONOMY-WIDE GAINS OF
REGIONAL INFRASTRUCTURE
A global CGE model is utilized to investigate the economy-wide effects in
Asia and the rest of the world of the development of regional infrastructure
in Asia. The CGE model used is a recursive dynamic version of the global
model developed by Zhai (2008). A key feature of the model is the incorporation of firm heterogeneity and the fixed costs of exporting in addition
to variable trade costs. This allows investigation of the intra-industry reallocation of resources and exporting decisions by firms, thereby capturing
both the intensive and extensive margin of trade in the model. The dynamics of the model originate from exogenous population and labor growth,
labor-augmented technological progress and capital accumulation driven
by savings. The model is benchmarked on the Global Trade Analysis
Project (GTAP) 7.0 database with a base year of 2004 and is solved for
subsequent years from 2005 to 2020 (GTAP 2009). First, a baseline scenario is established that assumes no reduction of trade costs from 2004 to
2020 and serves as a basis of comparison for counterfactual scenarios with
policy shocks. Three scenarios of a seamless Asia are then considered. In
the first scenario, the trade cost reductions expected from transport infrastructure investment in Asia are gradually introduced during 2010–2020. In
the second scenario, the trade costs reductions expected from investment
in both transport infrastructure and communications infrastructure are
introduced over the same period. The third scenario combines the expected
positive external effects from investment in transport, communications
and energy infrastructure introduced over the same period. The differences
between the counterfactual scenarios and the baseline scenario reflect the
impacts of the development of regional infrastructure.
Table 3.3 presents the simulation results for real income gains (measured
as equivalent variation) from regional infrastructure investment. It shows
that global gains in real income from an expansion of regional transport
infrastructure in developing Asia would amount to US$1081.8 billion in
2020 (in 2008 prices), or an increase of 1.2 percent over baseline income.
If the trade cost reduction effects of communications infrastructure investment are added, the global gains in 2020 increase to US$1546.6 billion, or
1.7 percent over baseline GDP. When investments in regional infrastructure
for transport, communications and energy sectors are considered together,
global income in 2020 would rise by US$1781.5 billion over baseline
income. Around 90 percent of the global gains would be captured by Asian
developing economies. Developing Asia as whole would reap income gains
of US$967.7 billion in 2020 under the scenario of investment in expanded
regional transport infrastructure; US$1388.3 billion under the scenario

BHATTACHARYAY PRINT (M2962).indd 87

24/08/2012 16:20

88

Table 3.3

Infrastructure for Asian connectivity

Simulated gains in real income from investment in regional
infrastructure in Asia, by type of infrastructure, 2020

Country/region

Transport

(% of
baseline
GDP)
Japan
Developing Asia
NIEsa
PRC
Indonesia
Malaysia
Philippines
Thailand
Viet Nam
Bangladesh
India
Pakistan
Sri Lanka
Central Asiab
Rest of Asiac
Rest of the world
Total

(2008
US$
billion)

Transport and
communication

Transport,
communication
and energy

(% of
baseline
GDP)

(2008
US$
billion)

(% of
baseline
GDP)

(2008
US$
billion)

0.4
6.0
2.8
4.7
11.6
22.5
8.9
16.2
19.2
6.2
6.0
3.8
6.8
5.9
12.5
0.1

22.4
967.7
84.2
345.8
92.7
75.3
24.4
80.5
32.4
11.2
161.0
12.5
4.5
19.6
23.5
91.7

0.3
8.6
3.0
4.9
17.9
28.9
8.9
28.2
24.7
15.6
12.2
4.3
13.9
14.7
36.3
0.2

24.2
1388.3
91.7
356.8
142.6
96.6
24.4
139.7
41.7
28.1
326.2
14.4
9.1
48.5
68.4
134.0

0.3
10.0
2.9
6.0
20.6
31.2
10.1
31.8
29.0
16.6
14.8
5.3
16.9
17.4
41.2
0.2

24.4
1616.3
89.3
435.1
164.3
104.3
27.6
157.4
48.9
29.9
395.6
17.6
11.1
57.6
77.7
140.7

1.2

1081.8

1.7

1546.6

2.0

1781.5

Notes:
PRC = People’s Republic of China, NIE = Newly Industrialized Economy.
a. Hong Kong, China; Republic of Korea; Singapore and Taipei,China.
b. Armenia, Azerbaijan, Georgia, Kazakhstan, Kyrgyz Republic, Tajikistan,
Turkmenistan and Uzbekistan.
c. Afghanistan, Bhutan, Brunei Darussalam, Cambodia, Lao People’s Democratic
Republic, Maldives, Mongolia, Myanmar, Nepal and Timor-Leste.

of investment in both transport and communications infrastructure; and
US$1616.3 billion from investment in the development of regional transport, communications and energy infrastructure – equivalent to 6.0, 8.6
and 10.0 percent, respectively, of the baseline income for developing Asia.
The PRC and India would be the biggest beneficiaries of investment in
regional infrastructure, with aggregate real income gains of about US$830
billion in 2020 under the expansion of regional transport, communications and energy infrastructure scenario. In relative terms (that is, gains
as a share of baseline GDP), Southeast Asian countries such as Malaysia,
Thailand and Viet Nam would be the major winners, mainly due to their
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high level of trade dependence and large infrastructure investment. Their
real income gains in 2020 would be about 30 percent of their baseline
GDP that year under the scenario of investment in all three infrastructure
sectors. Real income gains in 2020 from regional transport infrastructure
investment would be relatively small for South Asian and Central Asian
economies, ranging from about 4 to 7 percent of their baseline GDP levels.
However, due to the relatively low level of existing telecommunications
infrastructure, demand for communications infrastructure investment in
these countries is enormous. These investments thus tend to generate large
welfare gains. When the benefits of investment in regional communications infrastructure are added to those of regional transport infrastructure, the real income gains in 2020 for Bangladesh, India, Sri Lanka and
Central Asia would more than double, reaching 12–16 percent of baseline
GDP levels. The benefits of energy infrastructure are relatively evenly distributed across countries, mainly reflecting the GTAP model’s assumption
of a uniform gain of 20 percent in energy efficiency across countries.
Although it is assumed that there is no infrastructure expansion in Japan
and NIEs, those countries would benefit from regional infrastructure
investment in Asian developing economies. This spillover effect is especially strong in NIEs, which would gain US$89.3 billion (2.9 percent of
their aggregate GDP) in 2020 relative to the baseline scenario. Non-Asian
economies would also gain slightly from the development of regional
infrastructure in Asia. These results highlight the non-discriminatory
nature of regional infrastructure, which could not only serve as an important tool to stimulate regional integration in Asia, but also facilitate the
global participation of the region’s economies.
Trends in simulated real income gains for developing Asia over 2010–
2020, by country and country group, are plotted in Figure 3.3. Aggregate
annual gains for the region would vary from US$87.8 billion (2008
prices) in 2011, to US$515.3 billion in 2015 and US$1616.3 billion in
2020. On average, aggregate annual gains in the second half of the period
(2016–2020), at around US$1113.0 billion, would be much larger than in
the first half (2011–2015), at about US$284.4 billion. The higher growth
rate after 2016 can be explained by the effects of cumulative infrastructure
investments made during 2011–2015. This trend is visible in every country
in the analysis. It is worth noting that there are also large benefits after
2020, when no new or replacement investments take place. However, these
benefits decline over time with the depreciation of infrastructure stock.
To get a sense of the overall gains generated by investment in regional
infrastructure, the present value (in 2008) of annual real income gains accumulated over 2011–2020 and beyond are calculated for selected countries
and regions, assuming an annual discount rate of 5 percent (Table 3.4).
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248.8
1016.1
251.6
201.7
70.4
206.6
97.1
424.5
37.8
31.2
13.0
62.9

NIEsa

PRC
Indonesia
Malaysia
Philippines
Thailand
Viet Nam
India
Pakistan
Bangladesh
Sri Lanka
Central Asiab

2723.8

Developing Asia
445.5
1829.2
490.4
398.4
129.2
425.9
171.4
851.7
66.4
59.1
23.6
103.7

5118.9

2010–2020 Post-2020

Transport

694.3
2845.2
742.0
600.1
199.7
632.5
268.5
1276.2
104.1
90.3
36.7
166.6

7842.8

Total

275.2
1047.9
371.0
261.8
69.8
362.0
119.6
884.2
42.2
96.1
26.2
144.3

3893.0
484.9
1887.4
754.2
511.2
129.3
738.8
220.8
1725.4
76.4
148.8
48.3
256.8

7344.4

2010–2020 Post-2020

760.2
2935.3
1125.2
773.0
199.1
1100.8
340.5
2609.6
118.6
244.9
74.5
401.1

11 237.5

Total

Transport and communication

268.2
1247.7
415.4
278.0
77.9
402.6
136.5
1049.0
50.0
100.3
30.6
163.7

4430.3

472.2
2301.5
869.2
551.9
146.2
832.8
258.9
2092.6
93.1
158.0
58.6
304.5

8550.4

2010–2020 Post-2020

740.4
3549.2
1284.5
829.9
224.1
1235.4
395.4
3141.6
143.1
258.3
89.2
468.3

12 980.7

Total

Transport, communication
and energy

Simulated present value of accumulated real income gains from pan-Asian Connectivity, by type of
infrastructure (2008 US$ billion)

Country/region

Table 3.4
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2997.2

5722.7

118.7
437.9

47.1

25.6

64.9
182.9

124.4

62.1

8719.9

183.6
620.8

72.7

186.6

Total

4277.8

70.1
280.8

33.9

192.7

8181.3

128.0
647.2

61.9

362.1

2010–2020 Post-2020

12 459.1

198.1
927.9

95.8

554.7

Total

Transport and communication

4816.1

68.5
282.6

34.7

210.4

9423.9

129.2
680.9

63.6

410.9

2010–2020 Post-2020

14 240.0

Source:

Computable general equilibrium model simulations.

197.7
963.5

98.3

621.3

Total

Transport, communication
and energy

Notes:
PRC = People’s Republic of China, NIE = newly industrialized economy.
a. Hong Kong, China; Republic of Korea; Singapore; and Taipei, China.
b. Armenia, Azerbaijan, Georgia, Kazakhstan, Kyrgyz Republic, Tajikistan, Turkmenistan and Uzbekistan.
c. Afghanistan, Bhutan, Brunei Darussalam, Cambodia, Lao People’s Democratic Republic, Maldives, Mongolia, Myanmar, Nepal and
Timor-Leste.

Total

Rest of developing
Asiac
Australia and
New Zealand
Japan
Rest of the world

Transport

2010–2020 Post-2020

(continued)

Country/region

Table 3.4
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Table 3.5
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Trade effects of investment in transport, communication and
energy infrastructure, 2020 (% change from baseline)

Country/region

Japan
Developing Asia
NIEsa
PRC
Indonesia
Malaysia
Philippines
Thailand
Viet Nam
Bangladesh
India
Pakistan
Sri Lanka
Central Asiab
Rest of Asiac
Rest of the world
Global

Total
Exports
to non- imports
Asian
countries

Imports Imports
from from nonAsia
Asian
countries

Total
exports

Exports
to Asia

12.0
72.6
12.7
65.9
194.3
58.4
48.1
126.4
98.5
219.7
250.5
55.3
120.8
108.1
213.3
2.7

34.9
99.3
36.8
92.7
231.1
94.8
78.3
195.9
97.5
358.6
342.1
184.0
370.0
302.3
290.0
47.7

−8.2
51.3
−21.4
53.0
137.8
12.5
8.7
50.4
99.1
205.9
215.9
22.9
52.0
45.8
147.1
−8.2

16.3
78.1
16.3
72.1
212.9
79.1
49.6
142.8
90.8
186.5
217.3
39.6
97.7
105.3
245.7
3.4

41.1
96.5
31.0
97.0
231.7
91.7
56.0
152.3
104.1
259.5
319.7
110.7
136.2
224.5
257.2
41.2

−8.1
59.1
0.9
44.4
183.4
56.5
35.3
131.2
62.4
63.3
190.7
6.8
44.0
58.7
225.4
−8.2

21.1

67.8

3.4

21.1

61.9

2.7

Notes:
PRC = People’s Republic of China, NIE = newly industrialized economy.
a. Hong Kong, China; Republic of Korea; Singapore; and Taipei, China.
b. Armenia, Azerbaijan, Georgia, Kazakhstan, Kyrgyz Republic, Tajikistan,
Turkmenistan and Uzbekistan.
c. Afghanistan, Bhutan, Brunei Darussalam, Cambodia, Lao People’s Democratic
Republic, Maldives, Myanmar, Mongolia, Nepal and Timor-Leste.
Source:

Computable general equilibrium model simulations.

The present value of such income gains for developing Asia as a whole
from the expansion of regional transport infrastructure would be US$7840
billion; US$11 240 billion from investments in both transport and communications; and US$12 980 billion from investments in transport, communications and energy. The PRC and India would gain US$3549 billion
and US$3142 billion in income, respectively.
Finally, the impact of investment in Asian regional infrastructure on
the region’s trade pattern is examined (Table 3.5). The simulation shows
that the significant expansion of regional infrastructure in developing Asia
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would boost both global and regional trade. Global exports would expand
by 21.1 percent, while developing Asia’s exports and imports would both
jump by more than 70 percent. The countries with low levels of foreign
trade and low-quality infrastructure, such as Bangladesh and India,
would experience the largest increases in trade. It is not surprising that
the expansion of intra-Asia trade would be larger than that of extra-Asia
trade, as the simulation is for the development of regional infrastructure
in Asia. As a result, the share of intra-regional trade in Asia in 2020 would
rise from 47.5 percent in the baseline to 54.7 percent in the transport,
communications and energy infrastructure development scenario.
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4.

Socio-economic impact of regional
transport infrastructure in the
Greater Mekong Subregion
Susan Stone, Anna Strutt and Thomas Hertel

4.1 INTRODUCTION
Infrastructure development has an important role to play in economic
development and poverty alleviation in the Greater Mekong Subregion
(GMS). This chapter attempts to measure the links between infrastructure
investment and poverty reduction using a multiregion general equilibrium
model, supplemented with household survey data. Specifically, it examines
how improvements in road infrastructure and the potential trade facilitation impacts of the regional transport infrastructure agreement may
impact household incomes in the GMS.
The GMS comprises Cambodia, Lao People’s Democratic Republic
(Lao PDR), Myanmar, Thailand and Viet Nam, as well as Yunnan
Province and Guangxi Zhuang Autonomous Region of the People’s
Republic of China (PRC). At the time of the inauguration of the GMS
Economic Cooperation Program (1992), most of the region’s infrastructure was of a very poor quality (Ishida 2007). In response to this,
the GMS adopted the Transport Master Plan in 1995, which identified
priority transport links – mostly road projects – designed to generate the
greatest and most immediate improvements in connectivity. This was an
important step in economic development, with improvements in transportation infrastructure boosting economic opportunities throughout the
region by significantly reducing travel times and costs. As the countries
have moved away from a strategy of self-sufficiency to one of regional
cooperation, major efforts have been made to develop the infrastructure
linking the GMS and beyond, particularly through the identification of
ambitious economic corridor projects. These infrastructure projects have
been supported by a number of international agencies, including the Asian
Development Bank (ADB), in the hope that they will lead to significantly
improved opportunities for the region.
95
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Improved transportation infrastructure gives rise to complex economic
interactions, with the exact casual relationship between economic growth
and infrastructure investment being unclear.1 This chapter attempts to
quantify the effects of some of the key linkages between upgraded infrastructure, economic growth and poverty reduction in the GMS. We use
a computable general equilibrium framework that is particularly well
suited to this task, since it explicitly accounts for all sectors within an
economy, as well as the interactions between them and with other economies. This framework enables us to quantify how the costs and benefits
of improved infrastructure may be transmitted between markets and how
they impact different household groups, including the implications for
poverty alleviation.
This chapter begins by outlining the nature of the economies and infrastructure issues in the GMS. Then it introduces the global trade model and
databases that are used to generate insights into some of the likely impacts
of infrastructure development on GMS countries. This is followed by a
discussion of the scenarios considered and the results of these, with a particular focus on medium-run and poverty impacts. The chapter also briefly
discusses some potential negative impacts of infrastructure development
before making some concluding remarks.

4.2 INFRASTRUCTURE AND DEVELOPMENT IN
THE GMS
Almost 320 million people live in the GMS, which bridges South,
Southeast and East Asia. While ADB (2010) believes that ‘the Mekong
region has the potential to be one of the world’s fastest growing areas’,
economic development continues to elude some member countries and
alleviating poverty remains a significant challenge. Infrastructure development has been shown to be an important mechanism to facilitate growth
and development.2 With this in mind, the GMS has pursued an agenda of
comprehensive infrastructure improvement.
Table 4.1 presents summary data for the GMS. Populations range from
just over 6 million people in Lao PDR to over 90 million in the combined
Yunnan–Guangxi region of the PRC. Likewise the economies range widely
in size, with the value of gross domestic product (GDP) in Lao PDR being
around US$5.5 billion while Thailand’s GDP is almost 50 times as large,
at over US$270 billion. GDP per capita ranges from under US$900 in
Cambodia, Lao PDR and Myanmar to over US$4000 in Thailand. While
there is variation across the GMS, overall it remains a relatively poor
region, as shown by the World Bank poverty estimates in Table 4.1.
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Table 4.1

Cambodia
Lao PDR
Myanmar
Thailand
Viet Nam
PRC: Total
PRC: GMSd

97

Selected aggregate indicators for the GMS and PRC, 2008
Population
(mn)

GDP
(US$
bn)

GDP per
capita
(current
US$)

14.6
6.2
49.6
67.4
86.2
1324.7
92.3

10.4
5.5
–
272.4
90.6
4327.0
75.4

711
893
281b
4043
1051
3267
–

GDP per
Poverty Agriculture
capita, PPP
(% of
(% GDP)
(current in- population)a
ternational $)
1951
2124
838b
8086
2787
5971
–

25.8
44.0
–
2.0
21.5
15.9
–

34.6
34.7
48.4c
11.6
22.1
11.3
–

Notes:
GDP = gross domestic product; GMS = Greater Mekong Subregion; GNI = gross national
income; Lao PDR = Lao People’s Democratic Republic; PPP = purchasing power parity;
PRC = People’s Republic of China; US = United States.
a. Poverty headcount ratio at US$1.25 per day (PPP), most recent year available:
Cambodia 2007, Lao PDR 2002, Thailand 2004, Viet Nam 2006, PRC 2005.
b. Data for 2005 (ADB 2008).
c. Data for 2004.
d. Yunnan and Guangxi: Population 2003, GDP 2004 (Akrasanee 2006).
Source: World Bank (2010), except as noted above.

As economies develop, they generally experience a structural shift away
from a relative dependence on the agricultural sector and a movement into
higher-valued areas of production. This shift can be observed in many of
the GMS economies. For example, agriculture contributed approximately
39 percent of Viet Nam’s GDP in 1990 but this had fallen to around 22
percent by 2008 (World Bank 2010). Despite this, GMS economies continue to rely relatively heavily on the agriculture sector; this is particularly
the case in the lower-income countries, where the contribution of agriculture to the economy is much greater – almost 50 percent of GDP in the
case of Myanmar (final column of Table 4.1). While the contribution of
agriculture to output in the economy tends to decline over time, this does
not undermine the importance of the agricultural sector for economic
development. Binswanger and Lutz (2000) argue that because almost all
non-farm activities in rural areas are linked to agriculture, growth in agricultural demand is a necessary condition for rural growth. They suggest
that rural regions cannot achieve sustained growth in agricultural demand
unless they trade. Thus, improved transportation infrastructure, allowing
rural regions to access export markets, can make an important contribution to agricultural trade and rural poverty reduction. Many agricultural
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Table 4.2

Selected geographic, population and infrastructure indicators
for the GMS, 2008
Land area
(’000 km2)

Cambodia
Lao PDR
Myanmar
Thailand
Viet Nam
PRC
GMSc

177
231
654
511
310
9327
630.8

Population
Rural
density
population
(per km2)
(% total)
82
27
76
132
278
142
150.4

78
69
67
67
72
57

Road
Paved roads Rail lines
density
(% total)a
(’000 km)
(per km2)a
22
13
4
35
49
36

6
13
12
99
48
71

0.7b
–
–
4.4
3.1
60.8

Notes:
Lao PDR = Lao People’s Democratic Republic; PRC = People’s Republic of China.
a. PRC 2007; Cambodia 2004; Lao PDR 2006; Myanmar 2005; Thailand road density
2006, paved roads 2000; Viet Nam 2007.
b. Cambodia 2005.
c. Yunnan and Guangxi, source UNESCAP (2008), average population density calculated
from 2000 data.
Source:

World Bank (2010).

products are produced by poor rural farmers who need access to roads in
order to market their products effectively, particularly as products may
deteriorate during transportation.
Poverty is multidimensional, and a range of different measures can
reduce it;3 however, regardless of the measure used, it remains predominantly a rural problem for most poor countries, including in the GMS.
Worldwide, over two-thirds of the poor in developing countries live in
rural areas, where poverty tends to be more acute in terms of income and
nutritional status than in urban areas (for example, Binswanger and Lutz
2000). The predominantly rural nature of poverty in the GMS is striking (Strutt and Lim 2005). Table 4.2 shows that for each GMS country,
the rural population is more than 57 percent of the total population,
with rural dwellers comprising almost 80 percent of the population in
Cambodia. Given the importance of rural communities, a range of studies
suggest that rural road investments are likely to bring particularly strong
benefits for economic growth and poverty reduction (Jones 2006; Straub
et al. 2008). Connecting economic activities to the logistical hubs of the
urban area is an important task for development.
In terms of population density and land area, Table 4.2 indicates
significant variation among GMS countries, with land area ranging from
less than 180 000 square kilometers in the case of Cambodia to more than
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Source: World Bank (2010).

Figure 4.1

Road vs population density

650 000 square kilometers for Myanmar. Population density ranges from
27 people per square kilometer in Lao PDR to over ten times this density
in Viet Nam, at 278 people per square kilometer. It is notable that the
poorest countries of Cambodia, Lao PDR and Myanmar all have particularly limited road networks, with less than 15 percent of roads paved.
These are also countries with relatively low population densities and
limited resources to provide rural populations with access to markets and
the accompanying opportunities.
Looking more specifically at land area and road coverage, the kilometers of road per square kilometer of land can be used as an indication of
road density. For comparison, we present road density along with population density and includes the United States (US), Japan and the Euro area.
Results are shown in Figure 4.1, with the bars referring to road density
and the line to population density. As the figure indicates, the population
density for all GMS countries is well above road density (the exception
being Lao PDR). While the US and Viet Nam have very similar road
density figures (49 kilometers per square kilometer of land for Viet Nam
and 68 for the US), their population densities per square kilometer are
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very different (278 for Viet Nam and 33 for the US). If one assumes that
the developed regions shown have a roughly appropriate level of road networks, the substantial differences between the level of service in the GMS
countries and the US, Japan and the Euro area provide some indication of
the great need to expand transport networks within the GMS.

4.3 MODELING FRAMEWORK AND DATABASES
This chapter aims to provide estimates of the impact of improvements
in road transport infrastructure and the accompanying improvements in
trade facilitation in the GMS. Economic modeling of transportation infrastructure improvements was undertaken using the Global Trade Analysis
Project (GTAP) model. We started with the GTAP version 7 database
(Narayanan and Walmsley 2008) and utilized this with a modified version
of the standard GTAP model (Hertel et al. 2009). The multiregional computable general equilibrium model and database used in this chapter are
widely used internationally, fully documented and publicly available (see
GTAP 2010 for detailed information). This chapter augments this model
and database to facilitate improved modeling of the GMS, including
impacts on poverty.
4.3.1

The GTAP Model

The GTAP model draws on a set of economic accounts for each country
or region, with interactions between regions and sectors captured within
a consistent framework. The model that this chapter uses for analysis is
comparative and static and retains many standard features of the GTAP
model (Hertel 1997). We modeled the behavior of private individuals,
firms and governments, along with responses to changing resource and
market conditions. Consumers maximize welfare, subject to their budget
limitations; while firms maximize profits using the limited resources available in the economy. In particular, primary factors of production are combined with intermediate inputs, including imports, to produce final output.
Armington elasticities allow differentiation between imports from different countries in the GMS and elsewhere, specifying the extent to which
substitution is possible between imports from various sources, as well as
between imports and domestic production. When the impact of improved
infrastructure and trade facilitation improvement is simulated, prices and
quantities of marketed commodities, along with impacts on incomes and
GDP, are endogenously determined within the model.4 While retaining
the simple yet empirically robust assumptions of constant returns to scale
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and perfect competition, Section 3.3 describes how we modified the model
to shed new light on the distributional consequences of regional transport
infrastructure projects.
4.3.2

The GTAP Database

We used version 7 of the GTAP database,5 covering 113 countries or
regions and 57 sectors, with a base year of 2004. This release of the
GTAP database includes all of the GMS countries: Cambodia, Lao PDR,
Myanmar, Thailand and Viet Nam. While the PRC is available, Yunnan
province and Guangxi Zhuang Autonomous Region are not separated;
therefore, we include the PRC in the modeling analysis. We aggregated the
database in a way that maintains coverage of all GMS countries with relatively heavy disaggregation of sectors of key importance to the region and
to poverty impacts. Details of the regional and commodity aggregation
are in Appendix Tables 4A.1 and 4A.2.6
The level of trade between GMS economies varies a great deal, depending on the countries and commodities under consideration. As estimated
in the version 7 GTAP database, the country with the highest level of intraGMS exports in the database is Myanmar, with more than 40 percent of
total exports going to other GMS countries. Lao PDR sends more than 28
percent of its exports to the GMS, though trade with Thailand dominates for
both Myanmar and Lao PDR. For Thailand and Viet Nam, 12–15 percent
of exports are destined for GMS countries; however, exports to the PRC
dominate. Excluding exports to the PRC, intra-GMS exports are only a little
over 3 percent for Thailand and Viet Nam. Exports from Cambodia to other
GMS countries, including the PRC, are relatively low at about 5 percent. In
addition to variation by country, there is substantial variation by industry.
Of particular relevance to the current study are the international transportation margins included in the GTAP model and database. Margins
are included in the database for air, water and other transportation, with
the latter including land transportation and therefore of key importance
to our study. Regional land transport costs are likely to be relatively
significant for poorer economies with less-developed infrastructure. This
appears to be reflected to some extent in the database, with regional land
transport margins within the region appearing most significant for the
relatively poor countries of Cambodia, Lao PDR and Myanmar.7
4.3.3

Analysis of Poverty Impacts

A general equilibrium approach is needed to predict changes in real earnings stemming from infrastructure improvements in the GMS. Transport
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infrastructure improvements will not have uniform impacts on poverty
across the GMS, and we used household survey data to augment the
GTAP database so that the implications of infrastructure development for
poverty may also be considered for Cambodia, Lao PDR, Thailand and
Viet Nam.8
Analytical framework
There are many approaches to estimating the change in poverty headcount due to trade reforms (Winters et al. 2004; Hertel and Reimer 2005;
Hertel and Winters 2006). The approach here builds on those outlined
in Hertel et al. (2009), and begins with a consumer demand system and
the associated utility function. The poverty level of utility was identified
based on international poverty levels (using the World Bank’s US$1 per
day and US$2 per day poverty lines).9 Our evaluation of poverty changes
thus amounts to calculating the percentage of the population below this
poverty level of utility.
We used Rimmer and Powell’s (1996) AIDADS demand system (An
Implicit Direct Additive Demand System) to represent consumption in
the neighborhood of the poverty line. AIDADS is particularly useful for
poverty analysis as it devotes two-thirds of its parameters to consumption
behavior in the neighborhood of the poverty line (Cranfield et al. 2006).
Estimation of this demand system was undertaken using the per capita
consumption dataset offered by GTAP version 7, with the demand system
estimates then calibrated to reproduce base year per capita demands in
each country.10 From there, per capita income was shocked back to the
international poverty line in order to identify the poverty level of utility
and to estimate consumption quantities at the poverty line.
A key finding in the work of Hertel et al. (2004) is the importance of
stratifying households by primary source of income. For example, farm
households in developing countries may rely on the farm enterprise for
virtually all of their income. National poverty tends to be concentrated
in agriculture-specialized households in the poorest countries in our
sample. In these cases, the poor are more likely to benefit from farm price
increases. In other countries, the national poverty headcount is dominated
by wage earners who will be more susceptible to food price increases. To
delineate the patterns of specialization in earnings, we followed Hertel et
al. (2004) in identifying five household groups that rely almost exclusively
(95 percent or more) on one of the following sources of income: agricultural self-employment, non-agricultural self-employment, rural wage
labor, urban wage labor or transfer payments. The remaining households
are grouped into rural and urban diversified strata, giving seven strata.11
Given interest in comparing results across countries, we take a simplified
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approach to poverty analysis, focusing solely on the poverty headcount –
at both the US$1 and US$2 per day levels. We do so by employing a
survey-based highly disaggregated poverty elasticity-based analysis. In
particular, we adopt from Hertel et al. (2009) the following equation for
predicting the percentage change in poverty headcount, Ĥr, in each of the
GMS countries for which household survey data are available:
Ĥr 5 2 a brsers a aprsj (Ŵrj 2 Ĉpr)
s

(4.1)

j

The term in parentheses on the right-hand side of equation (4.1) reports
the change in the after-tax wage rate for endowment j in region r, Ŵrj,
relative to the change in the cost of living at the poverty line, Ĉpr. This real
earnings term is pre-multiplied by several important parameters, which
deserve additional discussion. The first of these is the share of earnings
type j in total income of households in the neighborhood of the poverty
line in stratum s of region r, aprsj. This translates a change in, for example,
the wage of unskilled labor, into a change in total household income. If
wages rise by 10 percent and this is 95 percent of household income for
households in the neighborhood of the poverty line in the rural wage labor
stratum, then income is predicted to rise by 0.95 * 10% = 9.5%. By definition, the earnings shares sum to one, that is, Sj arsj 5 1, and summing over
the share-weighted change in factor returns yields the total income change
for households in the neighborhood of the poverty line for a given stratum
or region combination.
This change in income is, in turn, multiplied by the estimated elasticity
of the stratum-specific poverty headcount, Hrs, with respect to income,
ers. In order to turn these stratum changes into the estimated percentage
change in national poverty headcount, they must be weighted by each
stratum’s share in national poverty:
brs 5 [ (POPrs*Hrs) /POPr ] /Hr 5 (POPrs*Hrs) / a (POPrk*Hrk)
k

Summing across strata, this study obtains the national poverty headcount
reported in equation (4.1).
Integrating poverty into the model
To model poverty impacts within the GTAP framework, we introduced
factor market segmentation, which is important in countries where the
rural sector remains a dominant source of poverty (Keeney and Hertel
2005). Here, farm–non-farm mobility is restricted by specifying a constant
elasticity of transformation function that limits the mobility of labor and
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capital between the farm and non-farm sectors. Therefore, farm and nonfarm factor returns may diverge, and this becomes a key driver for our
distributional analysis. In order to parameterize these constant elasticity
of transformation factor mobility functions, we draw on the OECD’s
(2001) survey of agricultural factor markets. We assume a constant aggregate level of land, labor and capital employment, reflecting the belief that
the aggregate supply of factors is not overly affected by these transport
projects, especially in the medium run.
Implementation of equation (4.1) required us to map factor earnings in
the general equilibrium model to household income sources. Agricultural
labor and capital received the corresponding farm factor returns from
the general equilibrium model, as did non-agricultural labor and capital.
Wage labor for diversified households reported in the surveys presented a
problem because information was lacking to allocate it between agricultural and non-agricultural activities. We simply assigned to it the composite wage for labor determined by the constant elasticity of transformation
endowment function. Finally, transfer payments were indexed by the
growth rate in net national income.
Data and elasticities
While conceptually simple, this approach to poverty analysis is actually
quite data-intensive. The household surveys for Lao PDR and Cambodia
were processed (Komoto 2009), and this, coupled with previously processed estimates for Viet Nam and Thailand (Hertel et al. 2004), permitted
this approach to be implemented for these four countries in the GMS.
Table 4.3 reports the estimated earnings shares in the neighborhood of
the US$1 per day poverty line in the four countries, aprsj. Endowments are
disaggregated into ten categories: agricultural land, self-employed agricultural labor (both unskilled and skilled), self-employed non-agricultural
labor (both unskilled and skilled), wage labor (both unskilled and skilled),
agricultural capital, non-agricultural capital and transfer payments. The
most difficult part of estimating these earnings shares derives from the
need to impute returns to factors of production when the source of income
is self-employment. This is achieved by matching self-employed household
members with similar wage-earning individuals in the household survey,
and assigning the average earned wage for this class of workers (ideally,
same sex and age, same skill level, same sector, same region). The residual
earnings are assigned to capital in the case of non-agricultural income, and
shared between capital and land in the case of farming.12
Table 4.3 presents a number of important points. In the case of the
agricultural stratum, in which households earn more than 95 percent of
their income from agricultural self-employment, the bulk of their income
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16.0
72.5
0.0
3.5
0.0
3.3
0.0
2.2
1.3
1.2
100.0
9.4
57.8
23.1
1.6
0.0

Lao PDR
Ag. land
Ag. labor (unskilled)
Ag. labor (skilled)
Non-ag. labor (unskilled)
Non-ag. labor (skilled)

Agriculture

0.0
1.0
0.0
31.8
33.0

1.8
0.0
0.0
84.6
0.0
0.0
0.0
0.2
11.7
1.7
100.0

Nonagriculture

0.0
0.0
0.0
0.0
0.0

1.0
0.0
0.0
0.0
0.0
46.4
51.5
0.1
0.0
0.9
100.0

Urban
labor

0.0
0.0
0.0
0.0
0.0

1.2
0.0
0.0
0.0
0.0
50.3
45.9
0.2
1.0
1.4
100.0

Rural
labor

0.1
0.0
0.0
0.0
0.0

2.2
0.0
0.0
0.0
0.0
0.0
0.0
0.3
0.0
97.5
100.0

Transfer
payments

2.4
15.8
9.4
15.6
14.5

4.4
19.1
0.0
19.5
6.6
20.2
17.6
0.6
3.9
8.0
100.0

Urban
diversified

Household earnings shares, by endowment type, stratum and country: US$1 per day (%)

Cambodia
Ag. land
Ag. labor (unskilled)
Ag. labor (skilled)
Non-ag. labor (unskilled)
Non-ag. labor (skilled)
Wage labor (unskilled)
Wage labor (skilled)
Agricultural capital
Non-ag. capital
Transfer payments
Total

Endowment

Table 4.3

3.6
21.0
11.5
14.2
11.0

5.1
26.7
0.0
19.3
4.8
17.2
18.2
0.7
3.0
5.0
100.0

Rural
diversified
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Thailand
Ag. land
Ag. labor (unskilled)
Ag. labor (skilled)
Non-ag. labor (unskilled)
Non-ag. labor (skilled)
Wage labor (unskilled)
Wage labor (skilled)

Lao PDR
Wage labor (unskilled)
Wage labor (skilled)
Agricultural capital
Non-ag. capital
Transfer payments
Total

Endowment

Table 4.3

8.2
79.6
7.4
0.0
0.0
0.3
0.1

1.9
2.0
1.3
1.8
1.1
100.0

Agriculture

0.0
0.0
0.0
90.8
6.2
0.4
0.1

1.8
0.0
0.0
32.4
0.0
100.0

Nonagriculture

0.1
0.1
0.0
0.0
0.0
98.0
1.5

50.7
49.3
0.0
0.0
0.0
100.0

Urban
labor

0.0
0.1
0.0
0.0
0.0
97.8
1.5

39.4
60.6
0.0
0.0
0.0
100.0

Rural
labor

0.1
0.1
0.0
0.0
0.0
0.7
0.1

0.0
0.0
0.0
0.0
99.9
100.0

Transfer
payments

1.9
24.0
4.1
3.8
0.4
28.1
5.2

12.5
14.5
0.3
8.4
6.7
100.0

Urban
diversified

4.1
20.8
2.6
3.1
0.7
23.6
7.1

9.0
13.8
0.5
9.6
5.9
100.0

Rural
diversified
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0.0
0.2
0.0
57.9
0.9
0.0
0.0
0.0
39.9
1.1
100.0

0.0
2.3
0.2
100.0

Lao PDR = Lao People’s Democratic Republic.

3.1
95.6
0.0
0.0
0.0
0.0
0.0
1.4
0.0
0.0
100.0

Viet Nam
Ag. land
Ag. labor (unskilled)
Ag. labor (skilled)
Non-ag. labor (unskilled)
Non-ag. labor (skilled)
Wage labor (unskilled)
Wage labor (skilled)
Agricultural capital
Non-ag. capital
Transfer payments
Total

Note:

4.0
0.0
0.5
100.0

Agricultural capital
Non-ag. capital
Transfer payments
Total
0.0
0.0
0.0
0.0
0.0
98.7
0.0
0.0
1.0
0.3
100.0

0.0
0.0
0.3
100.0
0.0
0.0
0.0
0.8
0.0
78.8
18.3
0.0
1.6
0.5
100.0

0.0
0.0
0.5
100.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
100.0
100.0

0.0
0.0
98.9
100.0
3.8
43.1
0.0
11.3
0.0
1.9
0.0
1.7
24.2
14.0
100.0

0.9
1.3
30.5
100.0

1.0
8.6
0.0
13.7
0.0
0.0
0.0
0.4
55.2
21.0
100.0

2.0
1.5
34.6
100.0
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is imputed to unskilled labor income. The poor are poor, in part because
they do not control a lot of productive assets. Returns to land and capital
are most important in Cambodia, with very little residual remaining after
wage imputation in Viet Nam. Non-agricultural, self-employed households (Column 2) in the neighborhood of the poverty line appear to get
more of their income from non-labor income. This is particularly true in
Viet Nam, where this figure reaches 40 percent.
Turning to the wage labor households (Columns 3 and 4), analysis
shows that the share of income coming from skilled labor is relatively
high for Cambodia and Lao PDR, the poorest of the four economies.
This is perhaps not surprising, as increased education and training is often
required in order to access the formal labor market. The rural and urban
diversified households are just that – highly diversified. This diversification
is further accentuated by the fact that earnings profiles have been created
by taking all households within plus or minus 5 percent (that is, 10 percent
of the total stratum) of the poverty line in each stratum. This diversified
group earns income from agricultural activities as well as non-farm activities, receives transfer payments (quite significant in the case of Thailand),
and receives income from capital (particularly in the case of Viet Nam).
As equation (4.1) shows, the earnings shares translate wage changes
into income changes, but it is the poverty elasticities, ers, that translate the
latter into poverty changes, by stratum. Table 4.4 reports these stratumspecific poverty elasticities for the four countries. These are arc elasticities, obtained by examining the change in income as we move across the
stratum decile surrounding the poverty line. We expect these elasticities
to diminish as the total poverty headcount in the stratum rises (that is,
it is harder to reduce poverty by 1 percent when it represents 28 percent
of the population, as in Lao PDR, as opposed to less than 2 percent in
Thailand). Accordingly, in Cambodia and Lao PDR, the poverty elasticities are under 1.0 in all cases, while it is above 2.0 for all strata in Thailand
(US$1 per day poverty line) and is nearly 9.0 in the rural labor stratum of
Viet Nam, where there are many households clustered around the poverty
line and the poverty headcount is relatively low. For the same reason, the
poverty elasticity tends to diminish as we move from US$1 per day to
US$2 per day: there are simply more households below the poverty line.
Table 4.5 reports the share of national poverty in each of these strata, brs.
This table shows that poverty is predominantly a rural phenomenon, with
the bulk of the poor concentrated either in the agricultural (Lao PDR) or
the rural diversified stratum (Thailand) or both (Cambodia and Viet Nam).
Table 4.6 reports the average expenditure share, at producer prices, on
the ten broad commodity aggregates in our consumer demand system,
at the two poverty lines (US$1 per day and US$2 per day). Food clearly
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Poverty elasticity, by stratum and region

US$1 per day
Stratum
Agriculture
Non-agriculture
Urban labor
Rural labor
Transfer payments
Urban diversified
Rural diversified

Cambodia

Lao PDR

Thailand

Viet Nam

0.64
0.71
0.62
0.54
0.33
0.68
0.65

0.58
0.46
0.59
0.62
0.18
0.70
0.72

2.30
2.42
2.98
2.45
2.78
2.42
2.60

0.48
1.12
2.81
8.98
0.84
0.86
1.01

Cambodia

Lao PDR

Thailand

Viet Nam

0.42
0.57
0.48
0.45
0.21
0.55
0.49

0.44
0.43
0.52
0.34
0.14
0.54
0.55

1.07
2.32
2.83
1.69
0.63
1.47
1.01

0.47
0.73
5.81
2.35
0.14
1.26
0.77

US$2 per day
Stratum
Agriculture
Non-agriculture
Urban labor
Rural labor
Transfer payments
Urban diversified
Rural diversified

Note: Lao PDR = Lao People’s Democratic Republic.

dominates the budgets of the poorest (US$1 per day) households in all
four countries, but particularly for Cambodia and Lao PDR. Therefore,
the cost of living at the US$1 per day poverty line will be very sensitive to
the price of foodstuffs. By the time income rises to the US$2 per day level,
the share of crop products in total expenditure has declined by nearly
half in Cambodia and Viet Nam, while at the same time the share of total
expenditure devoted to manufactures and services, including housing and
education, has risen sharply.
With this information in hand, we can evaluate the impact of land
transport infrastructure projects in the GMS on poverty.

4.4 MODELING IMPROVED GMS
INFRASTRUCTURE AND TRADE
FACILITATION
The scenarios modeled in this study aim to provide insights into the
impacts of selected infrastructure improvements in the GMS. Poor
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Share of national poverty by stratum (%)

US$1 per day
Stratum
Agriculture
Non-agriculture
Urban labor
Rural labor
Transfer payments
Urban diversified
Rural diversified
Total

Cambodia

Lao PDR

Thailand

Viet Nam

39.3
3.2
2.0
2.1
1.1
6.3
46.1
100.0

77.0
4.0
1.3
0.3
0.8
5.4
11.2
100.0

6.3
1.9
0.4
5.6
11.4
6.6
67.8
100.0

38.9
1.1
1.1
1.1
10.0
3.3
44.4
100.0

Cambodia

Lao PDR

Thailand

Viet Nam

32.0
5.1
1.9
1.9
0.6
8.8
49.8
100.0

69.3
3.2
1.6
0.3
0.3
7.3
18.0
100.0

7.0
3.5
1.8
9.5
8.3
8.8
61.0
100.0

24.5
1.4
1.2
1.2
2.7
9.8
59.3
100.0

US$2 per day
Stratum
Agriculture
Non-agriculture
Urban labor
Rural labor
Transfer payments
Urban diversified
Rural diversified
Total

Note: Lao PDR = Lao People’s Democratic Republic.

infrastructure can be a significant cost factor in economic activity. As
shown by Henderson et al. (2001), transport costs in many developing
regions of the world are far from negligible. For example, costs measured
by the cost, insurance and freight/free on board (CIF/FOB) ratio can be as
high as 40 percent in landlocked countries. The crude measure of transport
costs calculated using the version 7 GTAP database revealed that these
values can be significant in the GMS, for example in exports of crops,
other foods and textiles.
Road infrastructure improvements reduce transport costs through a
number of channels. They reduce vehicle operating costs including maintenance, and prolong the life of the asset. They reduce transport time, resulting in labor cost benefits. They make for better inventory management
and improvement in the overall productivity associated with transport as
the same resource base provides more services (that is, the same truck and
driver make more deliveries). Economy-wide, better transport systems lead
to economies of scale and different patterns of agglomeration; improved
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Average budget share at the poverty line

US$1 per day
Commodity
Crops
Meat and fish
Other foods
Textiles and apparels
Utilities
Wholesale and retail trade
Manufactures
Transport and communication
Business services
Housing and education
Total

Cambodia

Lao PDR

Thailand

Viet Nam

45.7
2.3
28.5
5.0
0.5
2.6
8.4
1.3
0.6
5.1
100.0

40.2
3.9
31.5
3.0
1.5
3.2
4.8
4.0
0.2
7.7
100.0

28.7
3.7
19.6
8.4
2.2
7.1
11.5
10.0
1.0
7.9
100.0

31.4
7.7
22.9
7.6
3.6
1.3
12.7
3.3
2.5
7.0
100.0

Cambodia

Lao PDR

Thailand

Viet Nam

23.1
9.4
22.4
5.8
2.0
6.1
11.4
5.3
1.1
13.5
100.0

33.0
5.5
32.6
2.5
2.1
4.1
4.0
5.8
0.1
10.3
100.0

17.1
5.3
14.4
10.0
3.1
9.8
13.8
14.2
1.6
10.7
100.0

16.6
12.8
16.9
9.2
6.0
1.1
16.9
5.5
4.6
10.3
100.0

US$2 per day
Commodity
Crops
Meat and fish
Other foods
Textiles and apparels
Utilities
Wholesale and retail trade
Manufactures
Transport and communication
Business services
Housing and education
Total

Note: Lao PDR = Lao People’s Democratic Republic.

access to markets; network externalities; more efficient market clearing;
and enhanced competition as a result of improved information flows (see,
for example, Jensen 2007; Hulten et al. 2005). Improved infrastructure
connecting the GMS economies is also necessary for the realization of
many of the benefits of trade facilitation efforts.
4.4.1

GMS Infrastructure Improvements

Since 2005, nine economic corridors have been proposed for the region
and these are currently at varying stages of implementation (Figure 4.2).

BHATTACHARYAY PRINT (M2962).indd 111

24/08/2012 16:20

112

Infrastructure for Asian connectivity

North–South
Corridor
Northern
Corridor

Northeastern
Corridor
Eastern
Corridor
Central
Corridor
East–West
Corridor

Northwestern
Corridor

Southern
Corridor

Southern Coastal
Corridor

Note: Further details and maps for each corridor are available at www.adb.org/GMS/
Economic-Corridors.
Source: Asian Development Bank.

Figure 4.2

GMS economic corridors
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The goal in developing these economic corridors is to enhance regional
linkages among neighboring countries in order to facilitate trade and
develop logistics for better access to global markets. The development of
economic corridors goes beyond improvements in physical infrastructure
to include enhanced trade facilitation and institutional and regulatory
linkages.
As of 2010, evaluations of the benefits of economic corridor development in the GMS have tended to be qualitative. However, several attempts
at more quantitative measures have been made. Edmonds and Fujimura
(2008) estimated the impact of road infrastructure on trade and foreign
direct investment (FDI) flows in the GMS. They found a positive relationship between trade in major goods (both exports and imports) but
results for FDI were inconclusive. Menon and Warr (2006) examined the
relationship between road improvement and poverty in Lao PDR. They
reported that reducing transport costs through rural road improvements
generates significant reductions in poverty incidence, though the type of
road was shown to be a major factor in the results. Finally, ADB conducted three case studies covering border provinces in Cambodia, Lao
PDR and Viet Nam. The studies found that poverty incidence is higher in
‘less integrated areas’ compared with ‘more connected areas’. The benefits
of integration included improved job opportunities, greater access to highquality goods and health facilities, and the acquisition of better farming
techniques (Singh and Mitra 2006).
While these studies provide broad linkages between economic impacts
and infrastructure investment, few have estimated the actual cost reductions associated with these investments. This is due to a lack of reliable,
comprehensive data. Nonetheless, some attempts to estimate cost savings
and other benefits have been made. For example, ADB produced estimates of reduced travel times and transportation costs expected from the
full implementation of the East–West Economic Corridor Project.13 The
East–West Corridor is a road link of almost 1500 kilometers; it will be the
only direct land route between the Indian Ocean and the South China Sea,
with great potential to accelerate economic development in the region. The
route runs from Mawlamyine–Myaddy in Myanmar, through Mae Sot–
Phitsanulok–Khon Kaen–Mukdahan in Thailand, though Savannakhet–
Dansavanh in Lao PDR, to Lao Bao–Hue–Dong Ha in Viet Nam. This
route also intersects a number of north–south arterial links, facilitating
improved transportation throughout the region. Full implementation of
the route is expected to reduce transport costs by between 25 percent and
30 percent (ADB 2005b).
The Japan International Cooperation Agency (JICA) also prepared
a report including estimates of cost savings from several regional GMS
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projects (JICA 2007). The report provides some data for the route from
Hanoi to Bangkok via the Second Mekong International Bridge, which
was completed in December 2006. Reductions in transit costs were estimated to be between 25 percent and 50 percent (JICA 2007). In addition,
the Japanese External Trade Organization has developed an Association
of Southeast Asian Nations (ASEAN) Logistics Network Map. This map
estimates costs and travel time in the region, based on surveys of Japanese
companies.14
4.4.2

North–South Economic Corridor

The corridor that has progressed farthest in the GMS is the North–South
Economic Corridor (NSEC), which links Kunming in Yunnan Province of
the PRC to Bangkok and the Gulf of Thailand. This corridor is expected
to provide access to the shipping routes of the South China Sea for output
from Yunnan and Northern Thailand.
As shown in Figure 4.2, the NSEC is made up of three
branches: Kunming–Bangkok; Kunming–Hanoi–Haiphong; and the
Nanning–Hanoi transport corridors. The Kunming–Bangkok branch
travels either through Myanmar and Lao PDR, or via the Mekong
River. Some basic characteristics of the Kunming–Bangkok routes are
shown in Table 4.7, with the shortest route in distance remaining via the
Mekong River. In 2006, ADB undertook a study to estimate the impact
of both the physical infrastructure developments along the NSEC
and the effect of the Cross-Border Transport Agreement (CBTA) that
began to be implemented in December 2003. This agreement aims to
streamline regulation and reduce institutional barriers to the movement
of goods and people among the GMS countries. The CBTA is a multilateral instrument that covers all the relevant aspects of regional transport facilitation along certain agreed-to routes, including the NSEC.
Provisions of the CBTA include one-stop customs inspection; improved
regional movement of persons (that is, visas for persons engaged in
transport operations); transit traffic regimes, including exemptions from
physical customs inspection, bond deposit, escort, and phytosanitary
and veterinary inspection; exchange of commercial traffic rights; and
infrastructure, including road and bridge design standards, road signs
and signals.15
In undertaking analysis of the NSEC, Banomyong (2007) constructed
a model based on a detailed logistical activity map of certain identified
products moving along the corridor. The model describes the cost and
time components of these movements and highlights delays at borders
and other inspection points. Based on the characteristics described in
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Characteristics of Kunming–Bangkok routes

Route

Bangkok–Chiang Rai
Chiang Rai–Mai Sai
Chiang Rai–Chiang Saen
Chiang Rai–Chiang Khong
Mai Sai–Mengla/Daluo
Chiang Saen–Jinghong

Logistics
infrastructure

4-lane highway
4-lane highway
2-lane highway
2-lane highway
2-lane highway
Mekong River
and Port
Chiang Khong–Boten/Mohan 2-lane highway
Mengla/Daluo–Kunming
6-, 4- and 2lane highway
Jinghong–Kunming
6- and 4-lane
highway
Boten/Mohan–Kunming
6-, 4- and 2lane highway

Route choice (distance in km)a
via
via
Myanmar Mekong
(R3W)
River
830
60

830

via Lao
PDR
(R3E)
830

60
110
253
360
228
674
534
688
1817

1784

1856

Notes:
Lao PDR = Lao People’s Democratic Republic; R3W = Route No. 3 West; R3E = Route
No. 3 East.
a. Distances approximated in 2007 assuming completion of all ongoing and planned
infrastructure investment projects in 2008.
Source: Banomyong (2007).

Table 4.7, projections of cost and travel time were made assuming full
implementation of the CBTA. Figures 4.3a and 4.3b illustrate some of
these projections for the years 2006 and 2015.16
As shown in Table 4.8, the estimated cost reductions across all three
routes for the Bangkok–Kunming corridor are substantial. Via the Route
No. 3 West (R3W), costs per ton are reduced by 26.5 percent between
2000 and 2006, and by almost 43.0 percent between 2006 and 2015. Transit
times for the R3W are expected to drop almost 35 percent between 2006
and 2015. Via the Lao PDR route, reductions in costs and transit time
are even greater, with estimated reductions of 30 percent and 35 percent
between 2000 and 2006. By 2015, costs on this Lao PDR route should fall
by a further 46 percent and transit times by 41 percent. For the route via
the Mekong, reductions in costs are even higher, at 33 percent between
2000 and 2006, with a further 61 percent by 2015.
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Table 4.8

Trends on the Bangkok–Kunming corridor

Bangkok–Kunming
R3W (via Myanmar)
● 2000
● 2006
● 2015
R3E (via Lao PDR)
● 2000
● 2006
● 2015
Via Mekong
● 2000
● 2006
● 2015

US$ per ton

% change

Transit time
(hours)

% change

639
470
269

26.5
42.8

77
46
30

40.3
34.8

563
392
210

30.4
46.4

78
51
30

34.6
41.2

406
271
107

33.3
60.5

128
88
70

32.0
54.3

Note: Lao PDR = Lao People’s Democratic Republic; R3W = Route No. 3 West;
R3E = Route No. 3 East.
Source:

4.4.3

Banomyong (2007) and authors’ calculations.

Scenarios Modeled

While the importance of transport infrastructure is clear, measuring the
impact of changes made to it is no simple task. Modeling infrastructure improvements is fraught with difficulty, going beyond the basic
problem of obtaining a satisfactory measure of infrastructure services.
Physical proxies may be relatively bad proxies for the services they are
meant to capture. For example, measuring the impact of improved
road capacity does not necessarily capture the changes in the economic
value of the goods transported along this road. Measures of public or
private investment spending also have difficulty in capturing service
flows. In developing countries, the problem is even more acute as official
costs of investment are often disconnected from their effective value. In
an effort to rise above these challenges, modelers have applied a variety
of proxies to attempt to capture the key impacts of transport and infrastructure services. Traditional measures use simple proxies such as distance, ad valorem shares of trade volumes, or real freight expenditures
such as vehicle operating costs. Indeed, Straub (2008) points out that
simple time and distance measures do relatively well in cross-section
settings.
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To model the gains from physical investment in transport infrastructure, we reduced transport margin costs. This approach captures reductions in real freight expenditures in the same vein as Menon and Warr
(2006). Applying a reduction to the land transport margin has the benefit
of impacting the variable most relevant to the question at hand: how do
improvements in road transport affect economic activity? However, as
alluded to above, the measurement of this variable is problematic. First,
in the GTAP, these transport margins apply to traded goods only and
are based on the ratio of CIF/FOB prices rather than the actual cost of
transport. Using CIF/FOB ratios means these measures only account for
intercountry trade and do not allow for intracountry trade. Using the
land transport margin as a proxy for road improvements in the GMS has
another difficulty. It does not allow for the specification of any particular
route or region within a country. That is, there is no ability to measure the
spatial dimension. Finally, the land transport value reported in the GTAP
database comprises road, rail and pipeline. Singling out roads, let alone a
particular road, is all but impossible.
The focus of this chapter is on exploring the regionwide impacts of
infrastructure improvement, based on estimated cost reductions along
those GMS routes where implementation is relatively advanced. We
include regional physical road infrastructure and trade facilitation measures that will lower the costs of transporting goods between GMS countries. Improvements in both transport infrastructure and trade facilitation
can bring substantial gains to the region. Some estimates suggest that indirect costs from time delays can have a greater impact than direct costs on
trade volumes (OECD 2003). As discussed above, the direct costs of transport can be adjusted through the international transport margins. Within
the model, however, it is also possible to capture the impacts on trade
costs from improvements in trade facilitation through the CBTA. Both
aspects are captured here in our ‘medium-run’ scenario, which examines
the impact of reducing transport costs and improving trade facilitation in
the GMS.
The first component of this scenario attempts to capture improvements
in the physical connectivity associated with the GMS Transport Strategy.
Estimates of the cost savings through reduced vehicle operating costs,
improved efficiency of trucks and drivers, and other cost savings are
proxied by a reduction in the international land transport costs. Based on
estimates of land transport cost reductions resulting from the NSEC as
presented above (see also studies reviewed in Stone and Strutt 2010), we
applied a reduction in land transport costs of 45 percent.17 We endeavored to capture the broader linkages of the transport corridor network by
taking account of the other GMS economic corridors that intersect with
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the North–South Economic Corridor, helping to improve land transportation linkages within the entire GMS. Therefore, we modeled the impact
of a reduction in land transportation costs for all intra-GMS trade. For
the PRC, it is assumed that the 45 percent reduction in land transport
costs related to the GMS would be equivalent to a 25 percent reduction
in the PRC’s transport margins. While Yunnan and Guangxi make up a
relatively small part of the overall PRC economy, much of the trade with
the GMS for goods transported by land is likely to enter and exit the PRC
through these provinces. However, given the relative uncertainty of the
overall reduction of transportation costs with the PRC, we take some care
to separate out these impacts when analyzing the results.
The second component of this scenario encompasses the benefits of
implementation of the CBTA. Through improved border crossing, harmonization of registration processes and other bureaucratic matters, trade
facilitation should improve throughout the GMS. Many studies have
found that the ensuing price reductions have the potential to surpass the
benefits of tariff reductions over time. To include the effects of an improvement in trade facilitation measures, we implemented an approach introduced in Hertel et al. (2001) and also used by Minor and Tsigas (2008).
The approach allows for a region-specific shift in the Armington demand
function, effectively lowering the foreign market price. Based on the
studies of expected time savings, if the CBTA were to achieve improved
facilitation to world standards, we assumed a reduction in effective import
prices of 25 percent. For the reasons discussed above, we need to differentiate the shock for the PRC; we assumed a 5 percent cost reduction
between the GMS and the PRC as a whole.

4.5 RESULTS AND DISCUSSION
This section presents results of the simulation described above, followed
by detailed analysis of the poverty implications.
4.5.1

Impacts of Transport Improvements on the GMS

The results for this scenario are reported in Table 4.9. The table shows
projected changes for each GMS economy at the aggregate level, including real output, exports and economic welfare. These results suggest that
changes in real GDP are highest for those countries with relatively large
transport costs – namely Cambodia and Lao PDR. The projected changes
in real GDP for the region total more than US$5500 million (more than
US$4300 million excluding gains accruing to the PRC). All of the GMS
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Aggregate impacts of reduced costs of road transport and trade
facilitation

GDP (US$ mn)
GDP (%)
GDP (% excluding PRC)
Exports (US$ mn)
Exports (%)
EV (US$ mn)
EV (US$ mn excluding PRC)
Contribution to welfare (%)
Allocative efficiency
Improved terms of trade
Improved transport
Improved trade facilitation

Cambodia

Lao
PDR

Myanmar Thailand Viet Nam

PRC

403.9
8.3
7.7
226.6
5.3
480.6
460.4

173.4
7.1
6.9
−28.1
−4.3
261.3
259.5

363.2
4.7
4.1
50.5
1.7
618.6
557.6

1822.3
1.1
0.7
3356.8
2.8
2955.5
1734.9

1539.2
3.6
2.4
1201.0
3.7
2157.9
1390.7

1201.8
0.1
0.0
1787.1
0.3
1441.0
−206.5

12.6
10.5
0.1
71.8

4.8
22.6
3.6
62.7

12.5
37.3
3.9
47.2

16.8
39.9
2.8
45.0

5.0
21.8
5.7
66.7

6.0
15.7
2.2
77.4

Note: EV = equivalent variation; GDP = gross domestic product; Lao PDR = Lao
People’s Democratic Republic; PRC = People’s Republic of China.

economies experience increases in GDP of between 1.1 and 8.3 percent,
with the highest percentage increase in Cambodia, followed by Lao PDR,
Myanmar, Viet Nam and Thailand. Since only a relatively small part of
the PRC is included in the GMS, the gains for the PRC are relatively small
in percentage terms. As shown in the third row of Table 4.9, the exclusion
of the impact of improved infrastructure and trade facilitation with the
PRC affects the GMS economies to varying extents. For Viet Nam and
Thailand, the impact of improved transportation for trade with the PRC
appears to be an important driver of the GDP results; Viet Nam’s GDP
gains are significantly lower in the absence of transportation and trade
facilitation cost reductions with the PRC; and Thailand’s gains are eroded
by over 36 percent. Other GMS economies appear much less reliant on
gains from improved transportation for trade with the PRC. The impact
on GDP would be a reduction of less than 13 percent for Myanmar, about
7 percent for Cambodia and less than 3 percent for Lao PDR.
For all GMS economies with improved infrastructure, the change in
economic welfare, as measured using equivalent variation in income, is
positive. The total change in welfare for the region is US$7915 million;
however this would be reduced if there were no reduction of costs between
the PRC and other GMS countries (see row 7 in Table 4.9). For all GMS
economies, allocative efficiency improves with better transportation facilitating the movement of resources into more productive activities. This
impact is particularly strong for Thailand, contributing almost 17 percent
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Table 4.10
Into:
From:
Cambodia
Lao PDR
Myanmar
Thailand
Viet Nam
PRC

Infrastructure for Asian connectivity

Change in the value of intra-GMS exports (US$ million)
Cambodia

Lao
PDR
1.3

0.1
0.1
552.1
160.6
−65.2

0.0
224.9
15.9
−39.4

Myanmar Thailand Viet Nam
0.4
0.0
818.8
14.9
−71.9

207.1
123.4
486.2
2715.5
2477.4

272.1
28.9
16.2
4174.9
1020.8

PRC

Total

3.8 484.7
−3.2 149.2
2.9 505.5
4222.1 9992.8
646.5 3553.5
3321.6

Note: Lao PDR = Lao People’s Democratic Republic; PRC = People’s Republic of
China.

of the increase in welfare. Terms-of-trade improvements are experienced
by all GMS economies, again leading to increased welfare. This impact is
primarily due to an increase in the regional export prices, while regions
outside the GMS tend to experience a decline in their regional export
prices. This relative change, however, does not dampen the export performance of the region, with the exception of Lao PDR, which experiences
a small decline in total exports. However, as will be discussed below, Lao
PDR’s intra-regional export growth is over 80 percent, implying large
potential gains as the GMS market grows.
The direct contribution to economic welfare of improved land transportation productivity is shown in Table 4.10 to be small but significant, with
the exception of Cambodia. The final row of Table 4.10 reports the contribution from improved trade facilitation, and this contributes the bulk of
the welfare gains in the region. These gains are made by effectively lowering import prices through reductions associated with improvements in the
institutional and regulatory ‘software’ accompanying the transportation
‘hardware’. This result illustrates the great potential impact of measures
that facilitate the efficient movement of goods across borders once the
physical infrastructure is in place.
While Table 4.9 indicates that total exports are expected to increase
for GMS countries (except for Lao PDR), the impact on intra-GMS
exports is perhaps of even greater interest. Table 4.10 presents details of
changes in the value of intra-regional export flows. All of the economies
increase exports within the region between almost US$150 million and
almost US$10 000 million. For all of the countries, with the exception of
Cambodia, the largest increases in bilateral exports are to Thailand. This
underscores the importance of lower land transportation and trade facilitation costs in trading with Thailand for most of the GMS countries. In
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Deflated endowment price changes, by country (%)

US1$ per day
Endowment

Cambodia

Lao PDR

Thailand

Viet Nam

7.79
7.51
8.09
7.20
8.43
7.26
8.42
7.75
7.74
10.46

6.71
7.52
9.22
9.06
11.91
8.40
11.86
7.63
8.69
10.53

−0.60
0.63
0.86
2.11
2.33
1.87
2.33
0.83
2.28
2.83

0.49
3.49
4.16
7.11
7.98
6.60
7.97
3.81
7.33
6.09

Cambodia

Lao PDR

Thailand

Viet Nam

7.94
7.67
8.25
7.35
8.58
7.42
8.58
7.91
7.89
10.62

7.07
7.89
9.60
9.43
12.29
8.77
12.24
8.00
9.07
10.91

−0.72
0.51
0.74
1.98
2.21
1.75
2.21
0.70
2.16
2.71

0.37
3.37
4.03
6.98
7.85
6.47
7.84
3.69
7.21
5.96

Ag. land
Ag. labor (unskilled)
Ag. labor (skilled)
Non-ag. labor (unskilled)
Non-ag. labor (skilled)
Wage labor (unskilled)
Wage labor (skilled)
Agricultural capital
Non-ag. capital
Transfer payments
US$ per day
Endowment
Ag. land
Ag. labor (unskilled)
Ag. labor (skilled)
Non-ag. labor (unskilled)
Non-ag. labor (skilled)
Wage labor (unskilled)
Wage labor (skilled)
Agricultural capital
Non-ag. capital
Transfer payments

Note: Lao PDR = Lao People’s Democratic Republic.

the case of Cambodia, exports to Viet Nam are expected to increase the
most, at more than US$272 million. For Thailand, increases in exports
are spread between all GMS countries, with the largest dollar increases in
exports to Viet Nam and the PRC.
4.5.2

Impacts on Poverty

Turning now to the poverty impacts of the scenario modeled, we begin with
the poverty drivers reported in Table 4.11. These real earnings changes
suggest that in nearly all cases, factor earnings are rising relative to the
cost of living at the poverty line. While the total nominal factor earnings
for both groups of poor (US$1 per day and US$2 per day) are the same,
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Table 4.12
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Change in poverty headcount, by stratum and country (%)

US$1 per day
Stratum
Agriculture
Non-agriculture
Urban labor
Rural labor
Transfer payments
Urban diversified
Rural diversified
Total

Cambodia

Lao PDR

Thailand

Viet Nam

−4.56
−4.88
−4.58
−3.99
−3.24
−5.05
−4.72
−4.65

−4.36
−4.23
−5.53
−6.16
−1.77
−6.22
−6.22
−4.66

−1.31
−4.97
−5.41
−4.46
−7.43
−4.23
−4.63
−4.71

−1.59
−7.44
−16.46
−44.91
−4.82
−4.19
−6.27
−4.79

Cambodia

Lao PDR

Thailand

Viet Nam

−3.11
−4.14
−3.58
−3.31
−2.08
−4.19
−3.72
−3.57

−3.46
−3.98
−5.18
−3.54
−1.39
−4.95
−4.79
−3.84

−0.55
−4.49
−4.84
−2.92
−1.66
−2.35
−1.65
−1.91

−1.19
−4.83
−32.97
−13.99
−0.8
−7.02
−4.35
−4.19

US$2 per day
Stratum
Agriculture
Non-agriculture
Urban labor
Rural labor
Transfer payments
Urban diversified
Rural diversified
Total

Note: Lao PDR = Lao People’s Democratic Republic.

their cost of living differs, so the entries in the top section of Table 4.11
(US$1 per day) differ from those in the bottom section (US$2 per day) by
a common factor – the difference in cost of living at the different poverty
lines. Table 4.11 shows that the largest earnings increases are for the nonagricultural factors, particularly skilled labor. This may be driven by the
increase in output in the electronics and other manufacturing sectors experienced by these economies. Land generally experiences a most modest rise
in real earnings, and real land rents actually decline in the case of Thailand.
Applying the stratum-specific poverty elasticities to the real earnings
changes in Table 4.11 gives the percentage changes in poverty headcount
by stratum in Table 4.12. The changes are relatively even across many
strata within each country. However, the small change in poverty headcount in households that depend on payment transfers in Cambodia and
Lao PDR is notable. This follows from relatively low poverty elasticities,
suggesting a low density of the transfer-dependent households around
the poverty line in those countries. Also notable is the extremely large
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Change in poverty headcount, by stratum and country
(number of individuals)

US$1 per day
Stratum
Agriculture
Non-agriculture
Urban labor
Rural labor
Transfer payments
Urban diversified
Rural diversified
Total

Cambodia

Lao PDR

Thailand

Viet Nam

GMS-4

83 504
7289
4272
3905
1658
14 858
101 467
216 953

54 483
2760
1121
303
236
5409
11 323
75 635

936
1087
230
2879
9670
3206
35 994
54 002

7720
1035
2280
6219
6010
1741
34 762
59 767

146 643
12 171
7903
13 306
17 574
25 214
183 546
406 357

Cambodia

Lao PDR

Thailand

Viet Nam

GMS-4

106 708
22 648
7291
6747
1333
39 558
198 348
382 633

102 610
5472
3640
409
190
15 507
36 923
164 751

6263
25 440
14 010
44 533
22 142
33 258
161 429
307 075

62 333
14,039
82 203
34 885
4560
146 793
549 520
894 333

277 914
67 599
107 144
86 574
28 225
235 116
946 220
1 748 792

US$2 per day
Stratum
Agriculture
Non-agriculture
Urban labor
Rural labor
Transfer payments
Urban diversified
Rural diversified
Total

reduction in poverty for the wage labor households in Viet Nam, where
the poverty elasticity is very large.
Table 4.13 converts these percentage changes into number of individuals. It shows that for the GMS-4 total (Cambodia, Lao PDR, Thailand
and Viet Nam combined), more than 400 000 people are moved out of
extreme poverty, with another 1.75 million being lifted above the US$2
per day poverty line. The largest share (about half) of the extreme poverty
alleviation is in Cambodia. This reflects Cambodia’s large share in US$1
per day poverty in the region. On the other hand, Viet Nam dominates the
US$2 per day poverty reduction in the region, as it dominates the poverty
headcount at this higher level of income. At the stratum level, across the
GMS-4, the bulk of the poverty reduction comes in the rural areas, with
rural diversified households accounting for around half of the poverty
reduction at both poverty levels. This provides strong evidence that road
improvements and improved connectivity benefit the rural poor in the
region.
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Mitigating Factors

We should emphasize that our results report the anticipated gains, given
the set of assumptions made. If the necessary policy and institutional
environment that will allow GMS economies to adapt and exploit new
opportunities is absent, these gains are far from assured.
The gains from improvements in transport and trade facilitation presented above must also be tempered by the potential negative impacts of
enhanced transport networks in the region. For example, as transit countries, Lao PDR and Cambodia, having fewer resources and lower economic
competitiveness, may suffer from worsening traffic safety. Traffic accidents
are a concern across the developing world. An ADB (2005b) study provided
estimates of annual economic loss from road accidents for GMS countries
to be over US$4.7 billion or over 2 percent of annual GDP. This value is
substantiated by EU estimates that road accidents cost approximately 1
to 3 percent of GDP in India (ERTICO 2008). Lost time, damaged cargo
and vehicles, lack of insurance, injuries and even death all add to the high
costs of traffic accidents. There are also concerns about deterioration of the
natural environment as a result of growing flows of transit cargo, and there
is a concern among residents that only foreign multinational companies
will reap the benefits of regional trade expansion (JICA 2007).
Adverse human health impacts may also accompany improved infrastructure. For example, the spread of HIV and AIDS has been known
to follow closely the progress of economic integration in the GMS. For
instance, the number of HIV-positive persons and AIDS patients was
reported to rise sharply in Savannakhet while the Second Mekong Bridge
was under construction (JICA 2007).
Furthermore, concern exists that improved infrastructure may accentuate problems of human trafficking and illegal trade in narcotics. These
issues are deeply rooted in the problem of poverty. According to a report
on villages in Lao PDR, those who wanted to work outside their own
countries were often victimized (ADB 2006), with a third given false information about their earnings or forced to work in a job different from the
initial promise (often prostitution in the case of women).
This brief discussion of possible adverse impacts is far from complete,
and further case studies that explore these issues and more (including
environmental damage) are needed. However, potential negative impacts
need to be viewed in the context of further positive effects that may occur
within the region. The increased exposure to new businesses that comes
with greater connectivity increases the opportunities for improved technological adaptation. Indeed, improving connectivity has been shown to
raise productivity and land values for poor farmers (Iimi and Smith 2007).
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Evidence has shown that improved transport has increased school attendance (Levy 2004), increased maternal and natal care (Ishimori 2003),
improved working conditions and wage levels (Singh and Mitra 2006) and
increased levels of FDI (Luanglatbandith 2007). None of these dynamic,
positive effects have been explicitly considered in this chapter. Thus, the
net outcome of the dynamic interaction between the negative and the
positive potential impacts is very difficult to assess.

4.6 CONCLUDING REMARKS AND FUTURE
DIRECTIONS
In this chapter we have undertaken a general equilibrium assessment of
the impacts of infrastructure development across the GMS. Supporting
databases developed for this study facilitated the assessment of outcomes
across the whole GMS, including poverty impacts, in a way that has not
previously been possible. Findings in this chapter suggest that strong
gains to the GMS countries should result from infrastructure development
and trade facilitation, with particularly positive impacts on incomes and
poverty levels in the relatively poor countries of Cambodia and Lao PDR.
While we found particularly significant gains from trade facilitation, it
must be remembered that these gains will not be possible without first
improving physical connectivity to enable efficient road transportation
between countries in the region.
Our findings support the need for a supportive institutional and domestic policy environment that allows markets to develop and take advantage of the new opportunities offered by improved infrastructure and
trade facilitation measures. We also acknowledge that serious data issues
remain in the GMS, including matching domestic data to international
frameworks, and the problem of unrecorded border trade. Informal trade
appears to account for a significant share of regional trade in the GMS,
perhaps in the order of 20 to 30 percent of trade (Athukorala 2007). There
are also a number of limitations in the types of simulations we are able to
undertake, particularly because estimates of benefits such as reduced travel
costs are sparse, and there are challenges in translating these into modeling
scenarios that will appropriately capture the impact of the infrastructure
development in the GMS. We must also note that there are difficulties in
trying to separate the benefits of regional transport infrastructure development from those of domestic infrastructure development. Despite these
and other limitations, the findings of this chapter offer useful insights into
some of the socio-economic impacts of transport infrastructure, a key
development issue for the GMS.
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NOTES
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

12.
13.
14.
15.
16.
17.

See Francois and Manchin (2007) for a discussion of the linkages between trade, infrastructure and growth.
For a review of infrastructure and growth in developing countries, see Straub (2008).
For an overview, see Chapter 3 of McCulloch et al. (2001).
The model was solved using GEMPACK software (Harrison and Pearson 1996), using
the RunGTAP interface.
Candidate 2, released October 2008.
Particular caution is in order when considering data and results for Myanmar, given the
quality of the underlying data.
In the absence of available actual transportation cost data to produce a complete set of
bilateral margins for the GTAP dataset, these transport margins are estimates (Gehlhar
and McDougall 2006).
Poverty assessments for Myanmar and the GMS areas of the PRC are not possible with
current data availability.
The World Bank has recently released a new measure of poverty based on purchasing
power parity and US$1.25 per day. This poverty line falls between our US$1 and US$2
measures. For more details on these changes, see World Bank (2010).
These were estimated using a pre-release of the database with 96 countries available.
A clear limitation of this approach stems from the rigidity of a given household’s classification by earnings specialization. Obviously households may be induced to change
their specialization or diversify in response to changing relative factor returns. We
believe that the relatively broad definition of strata circumvents this problem for the
majority of households in the face of modest earnings changes.
To split non-wage income between capital and land, we used the factor payment shares
from the GTAP database, which are based on econometric studies of cost shares in
agriculture.
To be included in the forthcoming Completion Report of the Greater Mekong
Subregion’s East–West Transport Corridor Project.
The map is still under development, so documentation is currently unavailable.
For a complete list of routes and provisions of the CBTA, see ADB (2005a).
The 2015 projections are based on the para rubber industry and are thus illustrative of
the kinds of savings to be expected along the routes. For details of the measurements,
see Banomyong (2007).
These transportation cost reductions are proxied by productivity improvements in the
transportation margin sector covering land transportation.
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APPENDIX
Table 4A.1

Regional aggregation

Region

Detailed description

Cambodia
Lao PDR
Myanmar
Thailand
Viet Nam
PRC
Other ASEAN
High-income Asian

Cambodia
Lao People’s Democratic Republic
Myanmar
Thailand
Viet Nam
People’s Republic of China
Indonesia, Malaysia, Philippines, Singapore
Japan; Republic of Korea; Hong Kong, China; and
Taipei,China
Bangladesh, India, Pakistan, Sri Lanka, Rest of South
Asia
Australia and New Zealand
European Union 25, European Free Trade Association,
Rest of Europe
Canada, United States, Mexico
Central Asia Regional Economic Cooperation
Rest of the World

South Asia
ANZ
Europe
NAFTA
CAREC
ROW

BHATTACHARYAY PRINT (M2962).indd 132

24/08/2012 16:20

Socio-economic impact of regional transport infrastructure in the GMS

Table 4A.2

133

Commodity aggregation

Aggregated sectors

Modeled sectors

Original GTAP sectors

Crops

Paddy rice
Vegetables and fruit
Other crops
Forestry

pdr
v_f
wht gro osd c_b pfb ocr
frs

Meat and fish

Livestock
Fishery

ctl oap rmk wol
fsh

Other foods

Processed animal products
Processed rice
Processed foods

cmt omt mil
pcr
vol sgr ofd b_t

Textiles, apparel, leather

Textiles
Wearing apparel
Leather products

tex
wap
lea

Manufactures

Petroleum
Other minerals
Wood and paper products
Electronic equip. and machin.
Other manufactures

oil p_c
omn
lum ppp
ele ome
crp nmm i_s nfm fmp
mvh otn omf

Wholesale and retail trade

Wholesale-retail trade

trd

Utilities

Utilities
Construction

coa gas ely gdt wtr
cns

Business services

Business services

ofi isr obs

Housing and education

Housing, health and educ.

ros osg dwe

Transport and
communication

Communications
Other transport
Water transport
Air transport

cmn
otp
wtp
atp

Note: GTAP = Global Trade Analysis Project.
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0.0
0.0
2.4
0.2
1.3
17.7
22.1

0.0
0.0
2.0
2.1
0.0
4.3
95.7

0.0
0.0
13.1
21.5
6.0
62.0
65.4

Meat
and
fish

0.0
0.0
3.8
16.4
0.3
33.8
60.9

Crops

0.0
0.0
0.2
2.0
0.5
16.7
16.2

0.0
0.2
1.1
1.0
1.2
83.8
4.2

Other
foods

0.0
0.0
1.4
1.1
0.1
181.7
1.5

0.0
0.1
0.5
2.0
7.9
3099.1
0.3

0.3
0.0
81.6
41.1
2.5
185.4
67.7

0.5
0.0
37.5
103.6
16.5
311.3
50.8

0.0
0.0
0.1
0.0
0.2
6.8
4.1

0.0
0.0
0.6
0.1
4.0
67.1
7.1

Text.,
Manufs. Whsale
apparel
and
and leather
retail

GMS Exports (US$ million)

Cambodia
Lao PDR
Myanmar
Thailand
Viet Nam
PRC
World
GMSC
(% world trade)
Lao PDR
Cambodia
Myanmar
Thailand
Viet Nam
PRC
World total
GMSC
(% world trade)

Table 4A.3

0.0
0.0
2.0
0.0
0.1
8.9
22.9

0.0
0.0
0.5
0.0
0.3
21.1
4.0

0.0
0.0
0.0
0.0
0.1
3.1
2.9

0.0
0.0
0.1
0.0
0.6
19.1
3.9

0.0
0.0
0.4
0.2
1.5
97.2
2.1

0.0
0.0
1.5
0.4
6.6
216.7
3.9

0.0
0.0
0.5
0.1
2.1
75.0
3.7

0.0
0.0
2.3
0.7
9.1
358.7
3.4

Utilities Business Housing Transport
services
and
and
educ.
commun.

0.3
0.0
101.2
68.2
13.0
641.1
28.5

0.6
0.4
50.4
124.4
48.0
4228.3
5.3

Total
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Myanmar
Cambodia
Lao PDR
Thailand
Viet Nam
PRC
World total
GMSC
(% world trade)
Thailand
Cambodia
Lao PDR
Myanmar
Viet Nam
PRC
World total
GMSC
(% world trade)
Viet Nam
Cambodia
Lao PDR
Myanmar
Thailand
PRC
World total
GMSC
(% world trade)
2.5
0.1
0.0
9.0
5.3
274.7
6.1

5.0
2.3
0.0
12.5
111.4
1651.5
7.9

39.5
2.4
0.5
31.6
103.7
3626.6
4.9

5.6
106.2
1.0
74.3
0.3
153.3
2.4
91.4
15.1
506.1
259.0 11 886.0
9.5
7.8

0.9
6.7
3.7
21.7
476.0
1814.1
28.1

0.0
0.0
11.1
3.0
5.9
219.7
9.1

0.0
0.0
59.3
0.8
0.5
76.0
79.6

0.2
0.0
74.2
7.3
79.9
703.6
23.0

27.5
20.3
1.8
22.3
108.4
10 942.2
1.6

67.5
58.4
53.8
177.0
575.7
9587.2
9.7

0.0
0.0
0.3
0.5
0.7
610.6
0.3

121.2
25.7
11.3
601.6
2419.8
12 470.8
25.5

377.5
313.6
404.8
1712.6
12 401.6
80 386.6
18.9

0.0
0.0
97.2
6.6
57.3
341.6
47.2

0.1
0.0
0.0
2.0
16.9
157.3
12.0

0.6
0.0
0.1
4.0
138.0
2014.8
7.1

0.0
0.0
0.5
0.1
3.6
39.2
10.7

1.5
0.0
0.0
66.8
176.0
551.7
44.3

3.9
0.0
0.0
1.2
9.3
290.4
5.0

0.0
0.0
771.0
0.0
0.1
772.9
99.8

0.1
0.0
0.2
7.7
24.3
1124.0
2.9

0.1
0.0
1.1
6.5
57.0
3521.3
1.8

0.0
0.0
0.3
0.1
0.8
45.9
2.4

0.1
0.1
0.1
2.7
11.9
655.0
2.3

0.1
0.1
0.1
2.7
51.3
1660.3
3.3

0.0
0.0
0.2
0.1
0.6
41.4
2.1

0.2
0.0
0.0
4.0
10.8
742.7
2.0

1.2
0.1
0.3
15.1
207.0
8045.5
2.8

0.0
0.0
0.3
0.1
0.5
74.2
1.3

197.6
50.8
13.9
760.1
2988.6
32 196.5
12.5

563.5
454.2
617.5
2034.5
14 437.1
119 465.2
15.2

0.2
0.0
1014.3
18.6
149.9
2925.1
40.4
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Crops

(continued)

Meat
and
fish

Other
foods

Text.,
Manufs. Whsale
apparel
and
and leather
retail
2.5
0.1
0.0
33.7
7.0
5706.5
0.8

0.4
0.0
1.9
43.1
13.7
7079.2
0.8

0.7
0.2
0.4
56.6
12.5
7689.4
0.9

1.6
0.1
0.5
87.8
20.9
13 191.0
0.8

Utilities Business Housing Transport
services
and
and
educ.
commun.

533.4
73.4
823.6
7515.0
5190.1
680 765.6
2.1

Total

Source:

GTAP Version 7, C2 database, October 2008.

Note: GMS = Greater Mekong Subregion; GMSC = GMS including PRC; Lao PDR = Lao People’s Democratic Republic; PRC = People’s
Republic of China.

PRC
Cambodia
3.2
0.1
27.4
368.9
121.1
7.6
Lao PDR
0.5
0.0
0.5
9.6
62.3
0.0
Myanmar
13.5
0.4
29.5
149.4
627.8
0.1
Thailand
80.4
27.3
176.7
673.9
6128.4
206.9
Viet Nam
184.9
12.9
94.0
1058.3
3746.1
39.9
World total
5661.5 2960.9 16 344.6 134 033.5 472 484.8 15 614.3
GMSC
5.0
1.4
2.0
1.7
2.3
1.6
(% world trade)
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Table 4A.4

Ratio of bilateral land transport margins to export value (%)
Crops Meat and Other
fish
foods

Cambodia
Lao PDR
Myanmar
Thailand
Viet Nam
PRC
World total
Lao PDR
Cambodia
Myanmar
Thailand
Viet Nam
PRC
World total
Myanmar
Cambodia
Lao PDR
Thailand
Viet Nam
PRC
World total
Thailand
Cambodia
Lao PDR
Myanmar
Viet Nam
PRC
World total
Viet Nam
Cambodia
Lao PDR
Myanmar
Thailand
PRC
World total
PRC
Cambodia
Lao PDR

137

Textiles, Manufs. Utilities
apparel,
and
leather

Total

n/a
n/a
13.67
38.16
0.01
21.45

7.02
n/a
14.02
12.97
0.07
2.83

2.66
0.25
6.25
28.88
0.13
1.31

9.32
0.02
5.45
8.61
0.04
0.78

0.70
0.01
30.03
12.10
0.17
7.95

n/a
n/a
n/a
n/a
n/a
n/a

0.91
0.13
24.24
15.50
0.07
1.37

n/a
n/a
16.05
8.63
9.70
7.98

n/a
n/a
4.55
4.22
n/a
4.30

0.03
n/a
9.63
12.99
3.00
2.12

n/a
n/a
8.00
6.11
3.10
1.50

0.16
n/a
16.71
10.34
11.27
10.89

n/a
n/a
28.70
n/a
n/a
6.36

0.14
n/a
16.33
9.57
6.75
4.52

n/a
n/a
15.04
1.14
8.53
3.82

n/a
n/a
19.36
1.01
7.87
15.32

n/a
n/a
7.26
3.32
4.62
1.77

n/a
n/a
6.45
1.44
15.60
1.88

n/a
n/a
6.24
0.72
9.37
5.83

n/a
n/a
4.68
n/a
8.05
4.67

n/a
n/a
6.47
1.33
8.42
3.76

0.07
6.01
10.17
2.72
0.89
9.19

0.10
3.87
5.68
3.51
0.05
2.62

0.11
7.82
8.30
4.11
0.24
3.75

0.06
3.74
5.08
1.68
0.04
1.00

0.09
4.82
5.56
1.55
0.03
0.91

0.14
0.04
n/a
0.03
n/a
n/a

0.09
5.19
6.21
1.67
0.06
1.21

0.85
14.58
n/a
9.27
22.27
3.88

0.04
2.78
n/a
2.84
5.91
2.19

0.16
5.62
0.06
4.58
21.24
4.04

0.07
3.05
0.02
3.26
8.18
1.23

0.06
2.56
0.01
1.15
2.00
1.70

n/a
0.88
n/a
1.12
10.20
3.58

0.10
3.44
0.01
1.48
4.10
1.81

n/a
n/a

n/a
n/a

n/a
4.42

n/a
3.59

n/a
2.13

n/a
n/a

n/a
2.46
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Table 4A.4
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(continued)
Crops Meat and Other
fish
foods

PRC
Myanmar
Thailand
Viet Nam
World total

20.46
18.58
21.63
6.39

3.11
3.59
7.14
2.08

6.26
6.64
8.68
2.68

Textiles, Manufs. Utilities
apparel,
and
leather
5.50
3.01
7.40
1.45

3.58
1.60
7.98
1.02

0.10
0.12
0.06
0.29

Total

4.29
1.94
8.22
1.12

Notes:
n/a = not applicable.
Lao PDR = Lao People’s Democratic Republic; PRC = People’s Republic of China.
Service sectors do not have land transport margins therefore are not included in this table
(however the value of service trade is included in the total column).
Source: GTAP Version 7, C2 database, October 2008.
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5.

Socio-economic impacts of regional
transport infrastructure in South
Asia
John Gilbert and Nilanjan Banik

5.1 INTRODUCTION
The overall economic performance of economies in South Asia in recent
years has been impressive. India has led the way with an 8–9 percent
growth in gross domestic product (GDP) since 2003, followed by Bhutan
with 7–8 percent, and Pakistan, Bangladesh and Sri Lanka each with 6–7
percent. Only Nepal has experienced relatively slow growth. However,
there is concern that an aging and increasingly inadequate infrastructure
may limit the potential for further growth and economic development.
A critical infrastructure component is the transportation network.
Although South Asia inherited an integrated transport infrastructure
from the British, this infrastructure was fractured by the partition of
India and its political aftermath, and now needs to be rebuilt within
the context of greater political harmony in South Asia (ADB 2007: 1).
Transport infrastructure in many areas has fallen into disuse, raising the
cost of travel and trade. The Asian Development Bank (ADB) is financing several transportation infrastructure projects (in addition to projects
on energy, tourism, and the environment) in the South Asia Subregional
Economic Cooperation (SASEC) region, connecting Nepal, eastern India,
Bangladesh and Bhutan.
An important question is how these infrastructure developments might
affect the broader economy in SASEC, and in particular impact on income
distribution and poverty. It is well known that South Asia is one of the
world’s poorest regions. Table 5.1 reviews some basic World Bank poverty
and income distribution statistics for the region, using the latest available
data.1 While the percentage of the population under the poverty line in
India has been falling since 1996, and the depth and severity of poverty
has also fallen over that period, the proportion of the population living in
poverty in India remains high, particularly in rural areas. In Bangladesh,
139
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Table 5.1

Infrastructure for Asian connectivity

Poverty profiles of South Asian economies
Year

Headcount
(%)

Poverty
gap (%)

Squared
poverty
gap (%)

Gini (%)

US$1/day
Bangladesh
India: rural
India: urban
Nepal
Pakistan
Sri Lanka

2005
2005
2005
2004
2005
2002

35.3
40.2
19.6
24.7
9.0
5.8

7.9
9.4
4.2
5.6
1.4
0.7

2.4
3.1
1.3
1.7
0.4
0.1

33.2
30.5
37.6
47.3
31.2
40.2

US$2/day
Bangladesh
India: rural
India: urban
Nepal
Pakistan
Sri Lanka

2005
2005
2005
2004
2005
2002

81.5
87.7
61.5
64.8
59.5
41.5

35.6
39.8
23.1
26.4
18.3
12.1

18.5
21.0
11.1
13.2
7.4
4.6

33.2
30.5
37.6
47.3
31.2
40.2

Source: World Bank (2007).

the poverty headcount stands at 35 percent, while it is 25 percent in Nepal.
In Pakistan and Sri Lanka, the rates are much lower, at 9 percent and 6
percent, respectively. Nonetheless, poverty remains an issue; at the US$2/
day level the corresponding rates are 60 percent and 41 percent. The areas
with the greatest depth of poverty are Bangladesh, rural India and Nepal.
Income inequality is highest in Nepal and Sri Lanka.
The purpose of this chapter is to quantify the impact of transportation
infrastructure developments in the SASEC region by applying appropriate empirical methods to ascertain the economic outcomes from identified
regional transportation projects in the region, and as far as possible by
analyzing the socio-economic implications. The impacts on households
in the region, poverty and income distribution are analyzed, as well as
general economic conditions and impacts on sectors.
Given the desire to derive economy-wide and sector-level impacts,
computable general equilibrium (CGE) is an appropriate methodological approach. As described in Gilbert and Wahl (2002), CGE models
are numerical simulation tools based on general equilibrium theory.
They turn the abstract models of theory into a practical tool for policy
analysis, adding complexity to, but retaining the basic structure of, textbook general equilibrium models. Since policy and other changes in an
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economic system often have repercussions beyond the sector in which they
occur, by linking markets, CGE techniques are effective at capturing the
relevant intersectoral interactions. CGE techniques have been very widely
used for ex ante trade policy analysis, and more recently for poverty
analysis (for surveys see Scollay and Gilbert 2000; Gilbert and Wahl 2002;
Robinson and Thierfelder 2002; Lloyd and MacLaren 2004).
The primary objective of this chapter is to describe a CGE model for
South Asia constructed with the support of the study, and its applications
for understanding the socio-economic aspects of developments in regional
transport infrastructure. The model covers India, Sri Lanka, Bangladesh,
Nepal and Pakistan. The model incorporates modifications to the household structure to capture implications of reform for intra-household
income changes. It is general in purpose, with the possibility of future
applications to related problems. It is also extensible, so that alternate
datasets for other countries inside the region may be added in the future.
This chapter is organized as follows: Section 5.2 outlines the features
of the proposed SASEC project, which involves a series of improvements
in transportation network infrastructure between India, Bangladesh,
Nepal and Bhutan. Section 5.3 reviews the existing CGE studies of socioeconomic impacts of policy reforms in the SASEC region and South Asia
more generally. The majority of studies featuring household impacts have
focused on trade liberalization. Section 5.4 then describes the regional
model built for this chapter. Section 5.5 considers the results of simulations and the policy implications. Finally, section 5.6 offers concluding
comments.

5.2 BACKGROUND
The Regional Technical Assistance (RETA) Project No. 39454 (ADB
2007), which is briefly summarized here, lays out the background to the
proposed project and the scope of the infrastructure developments that
are being undertaken. Its central thesis is that while South Asia inherited
an integrated transport infrastructure from the British, this infrastructure
was fractured by the partition of India and its political aftermath and now
needs to be rebuilt within the context of greater political harmony in South
Asia (ADB 2007). Infrastructure in many areas has fallen into disuse,
raising the cost of travel and trade.
Among the issues of particular concern that are highlighted in the
RETA project (which summarizes discussions from meetings in the
SASEC region since 2001), is the landlocked or semi-isolated status of
the regions under study. Finding ways to integrate Nepal, Bhutan and
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the northeastern region of India with the wider South Asian and world
economy via improved access to the ports and economic centers of the
region, and providing a choice of route and mode, are viewed as critical
(ADB 2007).
In terms of physical infrastructure issues, the northeastern region of
India is connected to the rest of India by a narrow and congested land corridor between Bangladesh and Nepal. This landlocked region trades with
the rest of India and the world through this strip of land, and the costs of
transporting goods to and from the northeastern region are consequently
high. Third-country trade for both Nepal and Bhutan is also routed
through this corridor, with associated delays and costs (ADB 2007).
The proposed solution is to allow the landlocked region of northeastern
India, Bhutan and Nepal access to Chittagong port through Bangladesh’s
eastern border, or to Mongla port through its northwestern border. Nonphysical barriers are also an issue. Customs clearance procedures can add
significant costs and delays, and can reduce transparency. In the SASEC
region the key border-crossing points are at Benapole (Bangladesh) and
Petrapole (India), through which more than 80 percent of trade between
the two countries is routed. According to ADB (2007), severe congestion
results in long queues of trucks on both sides of the border and waiting
times of 1–5 days. More than 85 percent of the time spent waiting at the
border is spent on queuing, customs clearance and transferring cargo. To
mitigate the congestion and improve the efficiency of border operation,
the Government of India is in the process of developing an agreement
for regional truck movement in consultation with the Government of
Bangladesh.
The RETA project lays out a plan addressing these physical and nonphysical barrier issues for the promotion of subregional economic cooperation and integration between the SASEC economies. An investment
project is proposed that will ‘facilitate the unhindered movement of goods,
services, and people across SASEC countries through improved regional
transport infrastructure and the introduction of modern regional management regimes’ (ADB, 2007). The proposal involves improvements in road
corridors, rail links and regional procedures.

5.3 LITERATURE REVIEW
Understanding the linkages between economic reforms and income distribution and poverty has been the subject of a significant volume of
research, and CGE methods have been widely used on the quantitative
side (see Hertel and Reimer 2005; Hertel and Winters 2005). Indeed,
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Hertel and Reimer (2005) have concluded that CGE methods, along with
macro/micro simulation, offer the best potential for ex ante evaluation of
the complex web of determinants of changes in socio-economic variables
in response to policy changes.
Within CGE, there have been a number of different approaches used to
estimating the poverty and income distribution impacts of changes in the
economic system. Many studies have combined information on the macroeconomic consequences of reform drawn from single household models,
with submodels of varying degrees of sophistication (see Anderson and
Martin 2005). Others incorporate multiple representative households
directly into the CGE model. Abandoning the single-representative consumer approach is a straightforward method, and has the advantage of
allowing the model to track intergroup income changes within the model
directly. However, it has the disadvantage of leaving the issue of intragroup income changes external to the model. The greater the number of
household groups, the better the model will be able to capture the pattern
of income changes. Recent efforts typically feature between five and ten
household categories, although in some cases there are many more (see
surveys by Hertel and Winters 2006; OECD 2006; Gilbert 2008). The
approach can (in principle) be extended by incorporating any available
information on the distribution of income within household categories.
A number of previous CGE studies have used the multiple-household
approaches to analyze the consequences of economic reforms (mostly in
trade policy) in South Asia. Since a reduction in the cost of transportation
has very similar theoretical implications to reductions in tax-based distortions, a review of the literature is worthwhile. The studies have tended to
use single-economy models for the distribution analysis in combination
with a global model to estimate the impacts of the proposed scenarios on
world prices.2 We break the literature down by country.
For India, Gilbert (2007) considered the impact of the proposed modalities for trade reform in agriculture under the Doha Development Agenda
(for details of the structure of the proposal, see Gilbert 2008a), in addition to the effects of comprehensive agricultural reform. For this chapter
we used the Global Trade Analysis Project (GTAP) model to estimate
the world market effects of reform, after first modifying the underlying
GTAP6 data to reflect the latest available applied protection levels, using
the Trade Analysis and Information System (TRAINS) database. The
global results were then used as an input into a single-economy CGE
model of India (a competitive CGE of the Armington variety). Forty-three
productive sectors, 5 factors of production and 9 households (4 rural and
5 urban) were identified in the study. Household data were obtained from
Pradhan and Sahoo (2006) and matched to the GTAP data on aggregate
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consumption, production and trade using bi-proportional matrix balancing methods. The base year was 2001. The simulations were run as comparative statics, with two different adjustment time horizons (short and
long run) represented by mobility or specificity of capital.
In the Doha scenarios, while the welfare of urban and rural selfemployed (both relatively rich groups) rose, the welfare of the poorest
households (agricultural and other rural labor) fell. This suggests that
ownership of non-labor factors of production helps to insulate households
from potential adverse effects of trade reform in this case. Under comprehensive agricultural reform, by contrast, the welfare of all households
except the rural self-employed rose, with aggregate gains several orders
of magnitude larger than in the Doha case. Gilbert (2007) suggests that
the result implies that India’s landowning class is able to benefit from
rising world prices under Doha reform when India does not engage in
significant reforms of its own, but may face considerable drops in income
if domestic prices are allowed to fall. Other results indicate that, in the
long run, income inequality improves in all scenarios except for comprehensive reform of agriculture. Hence, while India would probably
gain overall from agricultural reform under the Doha proposals, a small
increase in rural poverty is possible. On the other hand, the results suggest
that comprehensive agricultural trade reform is likely to be pro-poor, but
may slightly increase in income inequality, and substantially reduce in the
incomes of landowners in India.
Pradhan and Sahoo (2006) used a similar model in their analysis of
potential trade reform scenarios for India (including unilateral reforms) –
although it was not connected to a global CGE framework – and obtained
similar results.
The paper by Panda and Ganesh-Kumar (2008) is focused on the issue
of how trade policy changes can influence food security in India. Their
approach is similar to Gilbert (2007) in that they use a global model (in
this case the Modelling International Relationships in Applied General
Equilibrium – MIRAGE – model developed by the International Food
Policy Research Institute) combined with a more detailed single economy
model. Under a scenario designed to represent a possible Doha outcome,
they found a rise in incomes across all household groups, and a decline
in poverty. However, based on an ex post assessment of the household
consumption patterns which drive the CGE model, they argued that this
might not translate into increased food security due to changes in the
quality of calorific intake.
Finally, Polaski et al. (2008) explored the implications of changes in
the prices of staple foods, using a single-economy CGE of India. The
1998–1999 social accounting matrix (SAM) included 115 commodities, 48
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labor types and 352 households (classified by social group, income class,
region, and urban or rural). The model was a competitive Armington type,
and varied from the standard model only in that the labor market for
unskilled workers was closed by fixing the wage and allowing the supply
to be endogenous (to capture potential underemployment of unskilled
labor). Polaski et al. found that a decrease in the price of rice would have
a significant negative impact on the level of poverty in India.
Annabi et al. (2006) and Raihan (2008) present results for Bangladesh.
The former used the GTAP model to estimate the overall effect of trade
reform under the Doha proposals (both agriculture and non-agriculture),
which were then used as an input to a single-economy CGE model for
Bangladesh, which was used to generate results at the household level. The
study also considered the potential impact of more comprehensive global
reform, and of unilateral trade reform by Bangladesh.
The Bangladesh model used was a standard, competitive CGE model
of the Armington type. It identified 15 productive sectors, 4 factors of
production, and 9 households (5 rural and 4 urban with Stone–Geary
preferences), with 2000 as the base year. Unlike most of the other studies,
the simulations were run using a recursive dynamic procedure, extending
for a 20-year period. The results are therefore relative to a baseline growth
path.
The results indicated aggregate welfare losses for Bangladesh in the
Doha scenarios (and in comprehensive unilateral reform), driven by
adverse terms-of-trade movements.3 The study also found small increases
in the headcount ratio (diminishing somewhat in the long run). The
increase in poverty was driven by increased prices of staple goods that
were too large to be compensated by the modest rises in nominal unskilled
wages. Consistent with this result, when broken down to the household
level, Annabi et al. (2006) found poverty increases for all household categories except large farms.
The study by Raihan (2008) used a single-economy model for
Bangladesh. The SAM was based on 2005, with 26 sectors, 9 production factors and 6 households. Again, the model used the competitive
Armington structure to analyze various unilateral liberalization scenarios
under both a neoclassical labor market closure and an unemployment
closure, where it is assumed that only a proportion of the workforce is
able to change production activities. Raihan (2008) argued that the effects
of unilateral reform in the aggregate are positive but small (in contrast to
most other research), suggesting that the export bias of the current regime
is minimal. Unfortunately, the paper did not directly discuss poverty
or income distribution impacts, although the model was clearly able to
generate information on this aspect of adjustment to trade reforms.
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Cockburn (2002) and Acharya and Cohen (2008) are the latest studies
available for Nepal. The former presents a CGE model of Nepal that
explicitly models all households from a nationally representative household survey, a very high degree of disaggregation. The model was an
archetype competitive CGE, with a base year of 1986. They considered
a unilateral trade liberalization scenario and found that urban poverty
decreased. However, in light of high initial tariffs in agriculture, they
found an increase in rural poverty, and higher levels of overall income
inequality.
Acharya and Cohen (2008) based their work on a much more recent
(1996) SAM of Nepal, with four household groups. The model was very
small scale, identifying only four production activities and two factors.
The scenario considered was a 10 percent reduction in tariffs in the presence of both a fixed and a flexible exchange rate regime. While the results
indicated a reduction in absolute poverty, income inequality rose. Their
conclusion was that complementary policies are required to make trade
liberalization pro-poor in Nepal.
Although Sri Lanka is not part of the SASEC region, it is an important
economy in South Asia and has been the focus of several CGE studies,
many surveyed by Dasanayake (2000). The most recent study was by
Naranpanawa (2005), and used a 1995 SAM. The model identified 38
production activities, 3 factors and 5 households. The poverty analysis
was extended to intra-household groups (post-simulation) by estimating the distributions of income within household groups and using these
to estimate disaggregate poverty metrics. Naranpanawa considered a
manufactured goods trade liberalization scenario, and found that the
potential benefits accruing to low-income rural groups were low relative
to other groups in the model, a fact attributed to a reduction in transfer
payments from the government to households following falls in government revenue. Long-term liberalization reduced absolute poverty in all
groups, with manufacturing reform being more pro-poor than agricultural
reform, but having the potential to increase relative poverty (that is, not
supporting a more even distribution of income).
Pakistan, while also not a member of SASEC, is an important economy
in the region and has been the subject of several recent CGE studies.
Ahmed and O’Donoghue (2008) used a single-economy CGE to examine
various macroeconomic shocks. Their SAM identified 44 sectors, 11
factors and 17 household categories, with 2001 as a base year. Although
based on the standard competitive Armington framework, several modifications of the model were made to better represent the developing
economy characteristics of Pakistan. Particularly, the model incorporated
household consumption of non-market commodities as well as market
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commodities, and an explicit treatment of transaction costs for marketed
commodities. Unlike many other CGE models (such as the GTAP), the
model also separated production activities and commodities (that is,
joint production was allowed). The CGE modeling was integrated with
a micro-simulation model to generate changes in poverty profiles, with
prices, wages and aggregate employment being the crossover variables
used to determine the responses in individual wages, self-employment
incomes and employment status. The micro simulation model was based
on household- and individual-level data from the survey data for the year
1996, and simulated income generation mechanisms for 1150 households.
The model was used to simulate several international price shocks, both
aggregate and sector-specific. Among the most important results, Ahmed
and O’Donoghue (2008) found that external oil price shocks have the
highest potential for socio-economic impact. Poverty increased when the
overall import price rose, but increases in the import price of petroleum
had the greatest effect on inequality.
All of the preceding studies used single-economy models, sometimes
in combination with a global model such as the GTAP or LINKAGE,
to analyze the socio-economic impacts of policy changes on a single
economy in the region. CGE studies taking a regionwide perspective
are less common. Khan (2008) presented preliminary results for a prototype model for South Asia, using a model incorporating technological
dualism and rural–urban migration of the Harris–Todaro type. Although
the model included eight household groups, it had only three production activities, and was calibrated to a single country (India). It will be
interesting to see how this framework develops.
In terms of CGE models attempting to deal with household income
distribution issues in the context of the whole region simultaneously,
the model described and applied here is the first attempt of which we are
aware. In related papers, the same model framework was used in Gilbert
(2008), which considered regional trade reform under the auspices of
South Asian Free Trade Area (SAFTA), although with less regions than
used here and an older dataset (GTAP6, with a base year of 2001). Gilbert
(2009) and Gilbert and Oladi (2010) use the same basic model with updated
data to explore the implications of Doha and SAFTA, respectively. These
works confirm earlier results from Bandara and Yu (2003) using a single
representative household model in that the overall welfare effects of trade
reform in South Asia are likely to be small. However, given the additional
household disaggregation feature, the studies also show that in some cases
the income distribution effects may be significant, and often work in favor
of relatively poor households in the region.
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5.4 METHODOLOGY
For this project this chapter used a CGE model of South Asia, with subeconomy models for key countries in the region, programmed using the
general algebraic modeling system (GAMS). This section outlines key
characteristics of the model structure and experimental design. The model
is a multiregional, competitive CGE covering India, Bangladesh, Sri
Lanka, Nepal and Pakistan, as well as an incompletely modeled rest of the
world (ROW) region. The mathematical structure of the model has been
described previously in Gilbert (2009) and Gilbert and Oladi (2010), from
which the following discussion draws extensively. Overall, it is similar in
many respects to the GTAP and other global models.
5.4.1

Model

The model identifies 16 production sectors. Production for domestic and
foreign markets is (weakly) differentiated, with the allocation governed by
a constant elasticity of transformation (CET) function. The production
functions themselves are nested constant elasticity of substitution (CES)
functions. Intermediate goods enter production in fixed proportions to
value added, while primary factors enter in value added in variable proportions, but with a common elasticity. Intermediate inputs are in turn
composites of imported and domestically produced goods, with variable
proportions specified independently by industry. In this version of the
model, the domestic transport sector is included in the services category,
implying that changes in the output structure of all transportation services
are in fixed proportions.
The model assumes perfect competition, implying that firms must pay
market prices for all inputs, and that they make zero economic profit.
Primary endowments are fixed and factor prices adjust to maintain full
employment of resources. In the default medium-run closure, we treated
all factors except natural resources as mobile across economic activities.
Several consumption agents are identified in the model. Government
and the regional investor are treated simply, with the quantity of government consumption and investment held constant in the default closure.
Private consumption is differentiated into multiple regional households,
the number of which varies depending on available data (between four
and 19 categories in the various regions). Final consumption of each
household is modeled using Stone–Geary utility functions, which generate
linear expenditure systems (LES) characterizing demand, with changes in
household welfare measured by equivalent variation (EV, the monetary
value of the increment in income that would have to be given to, or taken
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away from, a household at today’s prices to make them as well off today
as they would be under the proposed policy change). The parameters of
the household utility functions vary by household to capture differences
in consumption patterns. Factors are owned by the households in varying
proportions, and we maintain fixed proportions in household savings,
taxation and government transfers. As on the production side, all agents
consume Armington composites of imported goods and domestic products, with variable proportions specified independently by agent.
Regional variation in the pattern of trade is handled via second-level
transformation or substitution functions on the export and import sides.
As in the first level, we use CET and CES functions for exports and
imports, respectively, but in contrast to the first level, the functions are
common across all agents in the domestic economy. Demand for regional
exports is derived from the Armington import structure for all regions that
are explicitly modeled. For regions that are not explicitly modeled (ROW)
we reduce the computational complexity of the model by using constant
elasticity of demand (CED) functions to represent the partial demand
responses. The prices of imports from the ROW region are fixed.
An international transportation sector accounted for the difference
between the free on board (FOB) price of exports and the cost, insurance
and freight (CIF) price of imports. Transportation margins vary by commodity on all international routes. Unlike in the GTAP model, because of
our focus on a single, relatively small (in global terms) region, we fix the
price of international transportation services.
The price normalization and closure rules are similar to those used in
many single-country models. The current account balance is fixed and the
nominal exchange rate varies to maintain balance within each country. The
numeraire in each country is the consumer price index. We also define the
ROW as a numeraire region for which the nominal exchange rate is fixed.
The model includes a complete range of distortions in the form of taxes
and subsidies on economic activities at all levels (production, consumption, employment and trade) to ensure that the second-best implications
of the policy scenarios are adequately accounted for.
5.4.2

Data

All CGE models require appropriate data in the form of a social accounting matrix for each country, trade flow matrices and estimates of the
model parameters. These were compiled from various sources. The base
data on trade, production, aggregate consumption and employment were
extracted from the GTAP7 (pre-release) database, which was made available by the Asian Development Bank Institute (ADBI) for this project.
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The GTAP7 has a base year of 2004. Information on sources of household
income (ownership of primary factors and transfers/taxes) and variation
in consumption patterns across households were obtained from Pradhan
and Sahoo (2006) for India; Fontana and Wobst (2001) for Bangladesh;
Naranpanawa (2005) for Sri Lanka; Roland-Holst (2008) for Pakistan;
and Acharya (2007) for Nepal. The household categories used in the model
are listed in Table 5.2. The data in each of these studies were aggregated or
disaggregated and rebalanced where necessary to match the dimensions of
our model and to be consistent with the aggregate GTAP7 household consumption data. For details on the procedures used, see Gilbert and Oladi
(2010). Model elasticity parameters were obtained from the existing estimates. The Armington elasticities in the GTAP7 have recently been estimated by Hertel et al. (2007). Base substitution elasticities in production
were also obtained from the GTAP7.
5.4.3

Experimental Design

The model is quite general in purpose, and can in principle be useful to
examine a variety of developments in South Asia. The shock magnitudes
chosen to represent the effect of transport infrastructural developments
are based on the original RETA (ADB 2007). This suggests a 20 percent
reduction in transportation and processing time, which we assume is
directly reflected in transportation margins.4 Because the investment is
in land networks, we used only the land transport component of international trade margins (see Table 5.3 for summary data from the GTAP7).
Transport margins and the primary mode of transport vary by product
and route, and this information was taken into account when calculating
the shock values.
We considered two alternative versions of the impact of the reduction
in international transportation costs. In Scenario 1, we assumed that the
impact was only on the SASEC member economies in the model (that
is, India, Nepal and Bangladesh). In Scenario 2, we assumed that the
measures would also lower transportation costs of intra-regional trade for
the other South Asian economies in the region (that is, Pakistan and Sri
Lanka). Again, the cuts were based only on the land transport costs, and
were also adjusted downward to reflect the fact that only a part of the route
is modernized under the proposal (that is, the intra-SASEC component).
The simulations were run as comparative statics, so the results should
be interpreted as representing how the economic system would have
appeared in the base year had the proposed changes been implemented
and the economic system been given sufficient time to adjust to the new
equilibrium. As noted above, the factor market closure allowed all factors
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Agricultural landless
Agricultural marginal land
Agricultural small land
Agricultural large land
Non-agricultural poor
Non-agricultural rich
Urban illiterate
Urban low educated
Urban medium educated
Urban highly educated

Bangladesh
Rural self-employed agricultural
Rural agricultural labor
Rural non-agricultural labor
Other rural
Urban agricultural
Urban self-employed non-agricultural
Urban salaried
Urban casual labor
Other urban

India
Urban low income
Rural low income
Estate low income
Urban high income
Rural high income

Sri Lanka

Pradhan and Sahoo (2006), Fontana and Wobst (2001), Naranpanawa (2005), Roland-Holst (2008) and Acharya (2007).

Large farm – Sindh
Large farm – Punjab
Large farm – other
Medium farm – Sindh
Medium farm – Punjab
Medium farm – other
Small farm – Sindh
Small farm – Punjab
Small farm – other
Landless farm – Sindh
Landless farm – Punjab
Landless farm – other
Rural landless – Sindh
Rural landless – Punjab
Rural landless – other
Rural non-poor
Rural non-farm poor
Urban non-poor
Urban poor

H1
H2
H3
H4
H5
H6
H7
H8
H9
H10
H11
H12
H13
H14
H15
H16
H17
H18
H19

Sources:

Pakistan

Household categories in the model by region

Category

Table 5.2

Small rural
Large rural
Landless rural
Urban

Nepal

152

Table 5.3
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Average transportation margins by mode as percentage of total
export value

Source

Destination
Bangladesh India

Air transport
Bangladesh
India
Pakistan
Sri Lanka
Nepal
ROW

Pakistan

Sri Lanka

Nepal

ROW

–
0.01
0.01
0.02
0.01
0.01

0.02
–
0.01
1.49
0.04
0.77

0.01
0.01
–
0.01
0.01
0.01

1.24
1.33
1.15
–
1.38
1.17

1.09
1.19
1.07
1.93
–
1.03

0.67
0.62
0.66
1.03
0.46
0.51

Water transport
Bangladesh
India
Pakistan
Sri Lanka
Nepal
ROW

–
13.88
8.65
7.15
9.49
7.13

0.02
–
0.07
2.87
0.18
2.03

24.28
7.86
–
14.92
10.88
6.03

4.78
4.79
4.74
–
2.70
3.34

5.30
5.48
8.10
5.67
–
3.61

3.98
3.42
4.86
4.21
1.10
2.13

Land transport
Bangladesh
India
Pakistan
Sri Lanka
Nepal
ROW

–
0.13
0.00
0.00
0.00
0.00

16.45
–
14.75
2.88
9.54
1.50

0.00
0.13
–
0.00
0.55
0.02

2.83
4.35
5.16
–
3.64
2.24

0.01
4.45
9.56
4.85
–
0.96

1.20
1.70
1.76
1.08
0.42
1.01

Total transport
Bangladesh
India
Pakistan
Sri Lanka
Nepal
ROW

–
14.03
8.66
7.17
9.50
7.14

16.49
–
14.82
7.24
9.75
4.29

24.29
8.00
–
14.93
11.43
6.05

8.85
10.48
11.06
–
7.71
6.74

6.40
11.11
18.72
12.45
–
5.60

5.85
5.74
7.28
6.31
1.98
3.64

Source: GTAP7.

except natural resources to be mobile across economic activities, implying
that the simulation is medium-run in nature.5
Sensitivity analysis was implemented using the unconditional approach
adopted in Gilbert and Wahl (2003). This approach, also used in Gilbert
(2009) and Gilbert and Oladi (2010), improves the policy value of the
simulations by highlighting results that are unlikely to be robust, and by
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providing an estimate of the range of potential outcomes rather than a
point estimate. To undertake the analysis, key parameters (the Armington
elasticities) are treated as normally and independently distributed random
variables.6 Each simulation is then run as a Monte-Carlo experiment, with
a series of pseudo-random parameter values chosen from the underlying
distributions. With a large number of iterations of the simulations we can
approximate the mean predictions of the variables of interest, along with
indicators of their susceptibility to parametric uncertainty (the standard
deviations), and the accuracy of the simulation procedure (the standard
errors).7

5.5 RESULTS
We first considered the impact of a reduction in regional transportation
costs on overall economic welfare. The results of our simulations, using
the household EV measure, are presented in Table 5.4. The overall welfare
estimates are the sums in the row labeled ‘total’. This type of estimate of
the benefit/cost of the proposed change is sometimes called a ‘one-off’
gain/loss. However, this is somewhat misleading as the changes are permanent. Rather, we can think of this (roughly) as a permanent increment to
household incomes, at constant prices. In absolute terms, the biggest beneficiary in either scenario among the SASEC economies is India, followed
by Nepal, then Bangladesh. The total welfare gain is positive, if modest,
for all of the SASEC members.
When none of the benefits of transportation cost reductions is assumed
to be passed on to other South Asian economies (Scenario 1), both Sri
Lanka and Pakistan are estimated to suffer decreases in welfare. However,
the losses are small. This suggests that the non-SASEC economies in the
region are likely to be affected only marginally, if at all, by investments in
SASEC transport infrastructure should they be unable to utilize the networks. In the somewhat more reasonable case where some access benefit
accrues to the other economies in the region (Scenario 2), the total welfare
impact to both Pakistan and Sri Lanka becomes positive, although the
benefits to Sri Lanka remain small in absolute terms.
In terms of a true ‘one-off’ measure of benefit or cost, we need to discount the permanent income stream measured by the EV. If the discount
rate is assumed to be a standard 2 percent, then the total estimated benefit
is 50 times the annual increment; in Table 5.4 this row is labeled ‘cumulative’. We can think of this as the total benefit of the reduction in transportation costs, and this is the figure with which the initial cost of the project
needs to be compared to evaluate the net benefit.
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0.0
−0.1
0.0
−0.1
−0.4
−0.2
−0.1
−0.5
−0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
−2.2
0.0
−3.9
−193.4
−0.2

Pakistan
54.1
−3.1
8.0
−1.3
0.4
−1.1
0.3
−1.0
−1.4

54.9
2785.5
0.4

32.0
1599.8
2.9

India

0.4
4.3
−1.0
−7.7
7.1
4.5
2.6
3.0
6.2
12.7

Bangladesh

Scenario 1

−0.6
−30.4
−0.2

−0.1
−0.2
0.0
−0.2
−0.1

35.4
1768.4
12.7

12.3
8.9
11.8
2.4

Sri Lanka Nepal
0.4
0.9
0.2
0.9
2.6
0.9
0.8
4.5
1.5
0.6
0.6
0.2
0.4
1.2
0.1
6.7
1.7
24.7
3.2
52.0
2600.8
2.7

Pakistan

45.9
2295.1
4.1

0.6
6.8
−1.2
−11.7
10.7
6.6
4.1
4.4
8.7
17.1

86.6
4330.3
0.7

92.3
−6.6
14.6
−4.0
0.8
−2.9
−2.7
−2.0
−2.9

India

Scenario 2
Bangladesh

Household welfare impact of transport cost reductions (US$ millions, EV)

H1
H2
H3
H4
H5
H6
H7
H8
H9
H10
H11
H12
H13
H14
H15
H16
H17
H18
H19
Total
Cumulative
Cumulative as %
of GDP

Table 5.4

18.7
933.8
4.6

3.5
5.1
1.6
4.6
3.8

Sri Lanka

41.1
2057.1
14.8

11.3
10.4
14.2
5.3

Nepal
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It is important to note that while reduction in transportation margins is
similar in many respects to lowering a tariff, a CGE simulation of the latter
will include all of the costs and benefits, and hence the welfare impact can
be directly interpreted as net benefit.
In the case of a reduction in transportation costs that comes via investment
in infrastructure, the cost of the investment must also be considered. A CGE
model is not designed to estimate the cost of investment, but rather to show
how that investment might impact the economic system. Hence, we leave to
experts in project financing the question of what the proposals outlined in
the RETA would cost. However, we can say from a cost–benefit perspective,
according to our topline results, that the project would be worthwhile for
India in the aggregate if the investment costs for India do not exceed US$4.3
billion. However, for a variety of reasons, this estimate is likely to be very
much a lower bound since the comparative static simulation technique used
here does not capture any potential dynamic accumulation effects (that is,
some proportion of the increment to income might be invested, leading to
a multiplier effect), and the competitive model used does not account for
potential scale effects. Moreover, there could be internal transportation
margin effects that a CGE model of this type is unable to capture.
In terms of relative benefits, we can evaluate the estimated welfare
impact relative to a baseline metric, most commonly the initial GDP. The
final row of Table 5.4 expresses the cumulative gain as a proportion of
GDP. Viewed from this perspective, by far the biggest beneficiary of the
reduction in transport margins in SASEC is not India but Nepal, with
a cumulative gain of over 12 percent of GDP in both scenarios. Nepal
is followed by Bangladesh, with the gains to India being quite small
when expressed as a percentage of GDP. Overall, the results suggest
that although the absolute benefits are relatively evenly spread across
the members of SASEC, the poorer economies, especially Nepal, benefit
disproportionately, relative to their economic size.
In summary, all SASEC member economies are estimated to benefit from
the margin reductions, as are non-SASEC economies in the region under
Scenario 2. The largest welfare gains in an absolute sense accrue to India,
followed by Bangladesh (Pakistan in Scenario 2), and then Nepal. However,
this is largely a reflection of the size of the economies in question. Measured
relative to GDP, the biggest winner by a substantial margin is Nepal.
The decomposition of the total welfare impacts on the various household groups is summarized in Table 5.4.8 Figures in bold type are not
robust to changes in the underlying parameters of the model; that is, we
cannot be sure of the sign of the change. Other values are robust given the
assumptions on the parameter distributions.9
Consider first the member economies of SASEC, which are our primary
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interest. In Nepal, the results indicate that all household groups would
benefit, and the results for all households are robust. Of note is that the
biggest gainers are small farm households and landless rural groups, while
smaller gains accrue to large farm households and the urban group (which
is richer on average). Hence, reduction of international transportation
margins in SASEC would be pro-poor in Nepal in both an absolute and a
relative sense, and also likely be relatively uncontroversial given the uniform
benefits. The results follow a similar pattern, but are slightly larger when
other economies in South Asia are included in the analysis (Scenario 2).
In Bangladesh, the reduction in transport margins has a positive impact
on the welfare of all household groups except H3 and H4. H3 (small farmers)
is one of the poorer groups in the country, but the negative impact is relatively small. On the other hand, the loss to relatively large (and relatively
rich) farmers is more substantial. The poorest groups (H1, H2 and H7, corresponding to the rural landless, marginal farmers, and the urban illiterate)
all experience income rises. This suggests that a reduction in SASEC transportation margins would be pro-poor in Bangladesh in an absolute sense.
However, by far the largest gains accrue to H10, the urban highly educated.
This is the richest group. Hence, it seems likely that the changes would not
lower relative poverty (that is, income inequality) in Bangladesh. As with
Nepal, the pattern is unchanged, although the totals are larger in Scenario 2.
As noted above, the largest absolute gains are estimated for India in
both our scenarios. However, India is also the country where the distributional consequences may be most severe. Welfare is estimated to fall in
household groups H2, H4, H6, H7, H8 and H9, although the results for
H6 and H7 are robust only in Scenario 2. This may be problematic as the
poorest groups are H2 and H4. Of the three poorest archetypes, only H3
(rural non-agricultural labor) sees a modest income increase. The group
that gains the most by far is H1, large farmers, who are middle income.
This suggests that positive changes in the value of agricultural land are the
primary driving factor of household income changes in India. Overall,
the policy may be marginally pro-poor in a relative sense, as the welfare of
the richest groups falls, but probably not in an absolute sense. In reality the
reduction in transport margins is strongly pro-agricultural landowners.
The same pattern exists and is more pronounced in Scenario 2.
Now consider the non-SASEC economies of South Asia. As noted
above, in Scenario 1, the overall welfare impacts of the simulated changes
in transport margins are small. The impacts at the household level are
small also, and in many cases not robust. The only moderately large
impact is a decline in welfare in Pakistan for group H18, the urban rich.
In Scenario 2, however, the impacts on the households in Pakistan and Sri
Lanka are much more pronounced, as we would expect. In Sri Lanka there
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are uniform gains across all household categories, although the result for
H2 (rural low income) is sensitive to the parameters of the model. For
Pakistan, the results are also uniformly positive, suggesting a fall in absolute poverty levels. The group that gains the most by far in Pakistan is
H18, the urban rich. Hence, relative poverty may increase.
Overall, the impacts of the changes at the household level exhibit more
variation than the aggregate results. While the policy appears to be propoor in an absolute sense in many cases (for example, Nepal), income inequality also seems likely to rise in several cases (for example, Bangladesh).
Moreover, in some cases the poorest groups in society are disadvantaged
(for example, in India). Note, however, that the total welfare gains are
positive for all regions in the model, hence it is possible to ensure that all
household groups benefit. Our calculations are based on the assumption
of invariant transfers, taxes and factor ownership, but in principle these
can be changed if the political will exists.
In addition to overall welfare effects, and their distribution across
various groups in the societies in question, CGE simulation also generates information on sectors. Of particular interest are changes in the
production structure, both because they indicate which sectors are most
likely to be impacted by the proposed policy, and because they provide
an indication of the potential degree of structural adjustment required.
Estimates of the sector production changes are presented in Table 5.5.
Again, results that are not considered robust under our sensitivity analysis
are highlighted in bold type.
Considering the SASEC economies first, in India the production
changes associated with the infrastructure scenario are very small (of
course, regional variations may be hidden by the aggregation). The largest
changes are in textiles and apparel, which experience very slight declines in
both scenarios. The results suggest that for India overall, improvements to
transport infrastructure of the magnitude considered here are not likely to
cause any significant adjustment difficulties.
In Bangladesh, the production shifts are generally orders of magnitudes
higher than in India, reflecting the larger impact of the simulated shocks
on a smaller and less diversified economic system. They remain small,
however. In Scenario 1 the largest drops in output are in the region of
0.5 percent. Contractions are observed in heavy manufacturing with the
exception of chemicals and rubber, while expansions are observed in light
manufacturing (textiles, apparel and leather products). The same broad
patterns are observed in Scenario 2, but are more pronounced. However,
no single sector expands or contracts more than 1 percent even in this
expanded scenario. This suggests that adjustment issues are not likely to
be significant in Bangladesh, either.
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0.02
−0.18
0.04
−0.20
0.04
−0.03
0.19
0.12
0.10
−0.20
0.06
−0.37
−0.42
−0.40
−0.11
0.01

0.01
0.00
0.00
−0.01

0.02
−0.02
0.05
0.07
0.06
−0.01
−0.02

−0.08
−0.28
0.01
0.04
0.00

0.00

0.02
0.02
0.02
0.09

0.01
0.01
0.04
0.13
0.14
0.00
0.00

0.00
0.02
0.00
0.01

0.00

−0.07
−0.03
−0.02
0.05

0.00
0.00
−0.05
0.05
0.02
−0.03
−0.01

0.00
0.00
0.00
0.01

Pakistan Bangladesh India Sri Lanka

Scenario 1

−0.05

−0.04
0.22
−0.79
0.04

−0.06
0.22
1.06
−1.00
0.18
0.66
1.87

−0.07
0.03
0.20
−0.41

Nepal

Scenario 2

0.00

0.10
−1.48
−0.16
−0.40

−0.22
0.10
0.10
−0.55
−0.50
−0.04
−0.21

−0.06
0.01
−0.07
−0.26

0.01

−0.39
−0.47
−0.51
−0.08

0.06
−0.04
0.21
0.70
0.26
−0.24
−0.16

0.03
−0.28
0.03
−0.61

0.00

−0.02
0.01
−0.05
−0.18

0.01
−0.01
−0.04
−0.30
−0.27
0.02
0.07

0.00
0.03
0.02
0.00

−0.01

0.10
0.11
0.11
−0.66

0.14
−0.11
−0.17
0.45
−0.12
0.67
−0.14

0.04
−0.03
0.05
−0.27

0.03

−1.50
0.72
−0.31
0.20

−0.03
−0.46
−0.35
−0.29
0.17
−0.03
−0.30

−0.07
0.16
0.23
−0.33

Pakistan Bangladesh India Sri Lanka Nepal

Sector impact of transport cost reductions (% change in production)

Food grains
Other agriculture
Forestry and fisheries
Coal, oil, gas and other
minerals
Processed rice
Other food products
Textiles
Wearing apparel
Leather
Wood products
Chemicals, rubber,
plastics
Metals and minerals
Metal products
Heavy manufacturing
Not elsewhere classified
(NEC) manufacturing
Services

Table 5.5
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In Nepal, the production shifts are larger still, again reflecting the
smaller economic system. The largest expansions and contractions exceed
1 percent. Nepal also seems to be more affected by the assumption of
lowered transport costs for trade with Sri Lanka and Pakistan (that is,
comparing Scenarios 1 and 2) in terms of both the magnitude of impact
and the pattern. In Scenario 1 we observe significant expansions in textiles,
wood products and chemicals, and contractions in apparel and heavy
manufacturing. By contrast, in Scenario 2 we observe contractions in
textiles, but a smaller contraction in apparel. The contraction in heavy
manufacturing is also modulated, but there is a relatively large contraction
in metals and minerals. The difference in the outcomes presumably reflects
much stronger trade ties between Nepal and Pakistan than between
Pakistan and the other SASEC economies. The results suggest that Nepal
is likely to face greater adjustment problems than the other SASEC
economies, although the shifts remain relatively small overall.
For Pakistan and Sri Lanka the output changes are very small in
Scenario 1, as we might expect given that they are impacted only indirectly.
The only exception is a moderate decline in metal products in Pakistan. In
Scenario 2 the changes are more significant in both economies. In Pakistan
we project contractions in light manufacturing and metal products, with
only the latter exceeding 1 percent. Minor expansions are predicted in
food products, textiles, and metals and minerals. In Sri Lanka we project
expansions in apparel and wood products, and contractions in general
manufacturing. All shifts are less than 1 percent.
Overall, the output shifts tend to indicate that the reductions in international transportation margins would not have a major impact on production structures, and that adjustment costs would be minimal. As expected,
the production shifts are more pronounced in the smaller economies in
the region, and these areas may need some adjustment assistance, albeit
probably minimal.

5.6 CONCLUDING COMMENTS
The main contribution of this chapter is to bring the multiple-representativehousehold CGE approach to a model of the entire South Asian region, as
opposed to the single-country models examined in earlier papers, and to
apply this model to changes in transportation infrastructure. The model
that developed is a multicountry CGE with 16 production sectors and 47
regional households. In principle, the model should have applications for
numerous policy questions concerning South Asia, especially in relation to
international trade and economic integration.10
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The scenarios considered in this chapter reflect the potential implications of proposed investments in land transport infrastructure in the
SASEC region. These investments should result in reductions in the
land transport component of international transport margins, which
vary bilaterally by commodity. We found that all SASEC economies
benefited from reductions in aggregate welfare, with the largest gains to
India in absolute terms but the largest relative gains to Nepal, followed
by Bangladesh and Sri Lanka, when the margin reduction was prorated
to intra-South Asian trade rather than just SASEC. Hence, in terms of
overall impact, the largest gains are to the smallest economies in the
region.
We used the discounted present value of the EV stream to provide a
(lower-bound) estimate of the total ‘one-off’ benefit of the margin reductions, which is suitable for comparison with project cost estimates should
these become available. In terms of household-level distribution, the
picture is mixed. While the outcomes are clearly pro-poor in some countries such as Nepal, the impacts are more ambiguous in other countries.
Examination of the extent of predicted structural changes suggests that
there would be only minor potential adjustment costs, although these
would be somewhat more significant for the smaller economies in the
region.
Ideally, our analysis in this chapter would allow for endogenous
switching of mode of transportation and to incorporate internal transportation margin information within the model. The lack of these
variables means that we are probably understating the potential gains of
land transport infrastructure investment. Similarly, there is a question
of what other pathways for impacts of the infrastructure developments
can or should be implemented in the model and experimental design.
As it stands, the model traces the impact of policies only through the
price mechanism. Changes in transportation costs alter the costs of final
goods. These affect households directly through their consumption and
indirectly through their ownership of factors, the prices of which shift
in response to output price changes. Changes in transfers such as tax
revenues are also altered.
These are important forces, but there may be others. Improved transportation networks may lead to better access to education, for example,
over time increasing the skilled–unskilled labor ratio. There are also
potential costs that are difficult to quantify within a formal modeling
framework. For example, the model only indirectly accounts for adjustment costs in production, and cannot account for dislocation impacts on
household welfare. Transportation networks that connect the hinterland
to more developed regions may result in substantial migration flows that
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strain urban resources. Exploring whether it is possible to bring this type
of variable into the modeling process is an area for future research.

NOTES
1.

2.
3.
4.
5.
6.

7.

8.

The ‘headcount ratio’ is defined as the proportion of the population that falls below a
defined poverty line, usually US$1/day or US$2/day, with the higher standard applied
to countries with higher average incomes. The ‘poverty gap’ is the mean distance below
the poverty line as a proportion of the poverty line. The squared poverty gap weights
individual poverty gaps by the gaps themselves, and provides a measure of inequality
among the poor. The Gini coefficient is a commonly used measure of overall income
inequality. See Chen and Ravallion (2004) for a detailed discussion of poverty measures
and trends in global poverty.
This survey is a more detailed and updated version of the one presented in Gilbert and
Oladi (2010).
This aggregate result appears quite consistent across many studies, regardless of the exact
trade reform scenario. See Gilbert (2008) and Gilbert and Oladi (2010), for example.
This is probably an upper bound of the impact for the first year, assuming that at least
some costs are fixed. On the other hand, there are several reasons to expect the estimates
of this type of model to be conservative, as discussed further below.
The implicit adjustment time frame in this type of simulation is roughly 10–12 years.
We have followed Gilbert and Wahl (2003) and used a uniform margin, here a default
standard deviation of 7.5 percent of the mean value from the GTAP7, implying that
almost all variation will occur within 25 percent of the mean. The results give us a
measure of the underlying sensitivity of the outcomes.
We have run alternative simulations using common random numbers, and adopted
antithetic variates in the sampling. The former ensures that alternatives can be compared without the risk of a skewed draw. The latter reduces the standard errors when
the results vary monotonically with the random parameters.
The household categories are presented in Table 5.2, and to interpret Table 5.4 it is
useful to review the characteristics. For Sri Lanka there are five household groups,
broken down by location and income level. For Nepal, we are limited to four groups:
three rural groups organized by the size of their land holdings, and a single urban
group. The data for India, Pakistan and Bangladesh are grouped by archetype. In
India, group H2 (rural agricultural labor) is the poorest group by a substantial margin,
followed by H4 (other rural) and H3 (rural non-agricultural labor). The richest groups
are H6 (urban self-employed) and H7 (urban salaried). The households differ substantially in their ownership of productive factors, with the richest rural group (H1, rural
self-employed) being substantial owners of land and capital. The poorer households,
especially H2, receive income almost exclusively from labor. Comparing the poorest
with the richest, we observe significant differences in spending patterns as well, with the
two poorest groups spending nearly 2.5 times as much of their income on basic food
items (processed rice), as the two richest groups. In Bangladesh, the poorest groups
are H1 and H2, rural groups with only limited or no landholdings. They are followed
by H7, H3 and H8, that is, the urban illiterate and poorly educated, and rural households with small landholdings. The richest groups are urban households with high or
medium education (H9 and H10). The factor allocation pattern is similar to India,
with the lower income groups having a much higher dependence on unskilled labor.
Consumption differences are also similar, with the poorest households spending more
than double the proportion of their budget on processed rice compared with the richest
households. In the Pakistan data, as with Sri Lanka, we have a combined archetype and
income level classification. The data are very detailed, with a concentration on rural
households. Households are grouped into multiple farm sizes based on landholdings,
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and three regions, in addition to the rural rich, and urban poor and rich. For further
details see Gilbert and Oladi (2010).
Roughly, a result can be considered robust to the assumed underlying parametric
uncertainty if it retains the same sign within two standard deviations of the mean.
Gilbert (2008, 2009) and Gilbert and Oladi (2010) present some preliminary results in
this direction.
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6.

Evaluation of regional
infrastructure
Manabu Fujimura and Ramesh Adhikari

6.1 INTRODUCTION
At the policy level, there are two major economic justifications for regional
cooperation between two or more countries. The first is the need to deal
with project-related additionalities and externalities, and the second is
the potential to derive economies of scale in pursuit of national goals. By
pursuing these, all participating countries benefit from regional cooperation. However, removing physical and non-physical barriers in order to
realize these benefits requires investment as well as harmonization and
simplification of relevant policies and procedures.
Regional projects may bring additional concessional and nonconcessional funds. Both positive and negative externalities have the
potential to arise when the consequences of one or more countries’ actions
spill over national borders. These could include time and cost savings,
environmental protection and trade facilitation as well as environmental
pollution, trafficking and the spread of communicable diseases. If the
concerned countries do not make cooperative arrangements, the result
will be too few positive externalities in relation to the negative. Regional
programs and regional projects can also produce economies of scale in
provision of public or private (marketable) goods and services above
and beyond what any country could achieve alone. As such, regional
cooperation can facilitate the achievement of national goals.
Regional economic cooperation can be conceptualized through club
theory. Any collective endeavor (or club) must satisfy two basic conditions: it must be self-sustaining, and it must provide enough net benefits
for each of its members. The success of a club depends on its benefits
derived from reduction in unit cost through pooled productive capacities
exceeding the cost of collective action. The cost of collective action is often
influenced by physical distance between the countries. In the Pacific, for
example, adding more remote countries entails higher diseconomies of isolation. This tension between scale benefits and distance costs of collective
167
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action determines the size of an ‘optimal club’ (in this case, a group of
countries). The composition of the optimal club may vary significantly
according to the issue or service under consideration.
Reduction in trade costs is among the most important expected outcomes of regional infrastructure projects. Trade costs are often defined
as the range of costs involved in moving a product from a point of
production to a market. As such, they can refer to both national and
regional transactions. For an analysis of regional cooperation, the focus
must be on the regional aspects of these international trade costs, since
they raise barriers to trade and restrict the return on investments in
export goods (although they raise it for import substitutes). Declines in
such costs make goods more cost-competitive and raise the return on
investment.
While the benefits associated with regional infrastructure projects and
the rationale for regional cooperation are well-recognized by policymakers and practitioners, evaluation practice suffers from analytical difficulties as well as inadequate data because of the elusive nature of such data
for infrastructure projects, whose benefits and costs go beyond national
boundaries. This chapter attempts to fill this gap.
Section 6.2 provides the framework and criteria for evaluating regional
infrastructure projects. Section 6.3 examines the extent to which such criteria can be applied in evaluating recent regional infrastructure projects.
It also describes emerging impact patterns observed in various relevant
studies. Section 6.4 draws out lessons learned and section 6.5 provides recommendations for design and implementation of regional infrastructure
projects.

6.2 EVALUATION FRAMEWORK
As defined in Chapter 2, a regional infrastructure project is either an
infrastructure project with activities spanning two or more countries,
or a national infrastructure project that has significant regional impact.
Examples of national projects with significant regional impacts include
transport infrastructure (land, sea and air) projects that create international traffic, power projects involving sales of electricity to neighbor
countries, and regional telecommunications networks.1
In the context of the Asian Development Bank (ADB), its Regional
Cooperation and Integration Strategy (ADB 2006a) does not explicitly define ‘regional infrastructure’, but it articulates its distinguishing
feature as regional externalities that would not be caused by a collection
of national projects. The strategy also requires that such infrastructure
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create additional net benefits that constitute some form of positive spillover effects accruing to all participating countries (regional public goods).
That is, the net benefits of regional projects would be larger than those
that would be obtained by national projects alone.2 The current practice
of project benefit–cost analysis is typically limited to quantifying direct
impact in the nature of partial equilibrium. The analysis of regional
projects needs to cover broader and indirect impacts in the nature of
dynamic general equilibrium to the extent reasonable.3
The larger are these regional positive externalities, the stronger is the
case for regional public goods and the economic rationale for regional
cooperation. Another rationale for regional cooperation derives from
coordination failure among national governments. National governments
may not be willing to contribute their share of costs of providing regional
public goods. This may be because they think that the partner countries
might not match their contribution. Such a failure to contribute would
not necessarily be strategic (because neighbor countries are aware that
they will interact again in the future), but could be due to a combination
of resource constraints and institutional weakness. As the extent of such
coordination failure increases, so does the economic rationale for public
intervention (see Sandler 2004 for a discussion on regional public goods).
The basic rule in regional cooperation is that all participating countries
benefit, providing a win–win result for the club.
6.2.1

Project Cycle and Evaluation

In general, project evaluation requires that a consistent framework is
applied at all stages of the project cycle. The process starts with analytical
work that identifies potential investment projects. Then a country-level
or sector-level program selects the projects to be financed and each
project is formulated by financiers including external donors and executing agencies of the client country. After approval by all stakeholders,
the project agreement is signed and its implementation commences. A
project performance report is prepared by the project officers as part of
the project’s implementation monitoring. After the project’s planned
activities are completed, the project officers produce a project completion
report. This provides an opportunity for self-evaluation of the implementation process, identifies success factors and problems encountered,
checks all the assumptions made at the appraisal stage, recalculates
financial and economic rates of return, and reports on compliance with
social and environment safeguards. It also identifies lessons and follow-up actions, where appropriate, to ensure that project benefit streams
continue. Further monitoring and progress reporting is carried out by
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executing agencies of the client country. After a few years, the project
is post-evaluated. This involves rating project performance in relation
to contribution to development impact using a set of criteria such as
relevance, effectiveness, efficiency and likely sustainability of the project
outputs and outcomes.
6.2.2

Project Design and Monitoring Framework

At the project design stage, some logically consistent framework is
required that can be carried through to the later stages of the project
cycle. Such a framework provides causal links between inputs or activities
and outputs, and between outputs and outcomes (short- and mediumterm outcomes and long-term impact). The framework also provides a
basis for project monitoring and evaluation at the implementation and
operation stages. For example, benefits to be monitored associated with
regional project benefits can be related to the following categories of
gains:
1.
2.

3.

market gains such as domestic market extension, economies of scale,
connectivity and access to markets;
efficiency gains (cost saving) such as reduction in time and vehicle
operating costs, reduction in physical barriers to trade and reduction
in non-physical barriers to trade; and
welfare gains such as contribution to trade creation, benefits to all
participating countries and subregional communities, and increased
regional and global integration.

6.2.3

Ex Ante Evaluation

Projects are pre-evaluated looking at project rationale and strategic links,
alternatives, costs and benefits, and risks and uncertainties. While economic analysis of national projects is concerned primarily with whether
the overall net economic benefits are positive and generally helping the
poor, the economic analysis of regional projects goes a step further to
analyze how their benefits and costs are distributed across participating
countries. As multiple governments must agree on and coordinate the
institutional and financing arrangements of regional projects to ensure all
stakeholders can anticipate net gains from a project, analysis of benefit–
cost distribution helps to alleviate coordination failure and ensure project
sustainability. In particular, it is important to identify possible net losers
and build in necessary adjustments for socio-economic and environmental
externalities. For example, such adjustments could include compensatory
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arrangements for relocated residents and for participating governments
to ensure operation and maintenance and to address unintended negative
impacts.
In principle, project analysis, whether national or regional, should be
concerned with externalities and distributional aspects in order better to
inform decision-makers and stakeholders. ADB’s project appraisal guidelines (ADB 1997) dedicate one appendix to distribution analysis. Adhikari
and Weiss (1999a, 2004) extended this framework to regional aspects with
the stakeholder breakdown between participating countries. Therefore, a
basic methodology of distribution analysis for regional projects has been
put forward (see Box 6.1).
As discussed previously, a successful regional project should offer benefits for all participating countries. To determine this, analysts and evaluators need to look at project outcomes and impacts (short- and long-term
benefits) and their distribution at local, national, subregional and regional
(extra-subregional) levels. Complementary investments can create additional demand and increase project benefits. For example, economic corridors complement transport corridors and also mitigate costs. Benefits
arise from cost savings, time savings, efficiency gains because of the larger
scale of operations, and welfare gains because the subregional society as
a whole benefits. However, estimation needs to be carried out carefully to
avoid double counting of such benefits as vehicle operating cost (VOC)
savings and time savings vis-à-vis growth in transport sector activities,
better-quality roads vis-à-vis road safety (time savings of passengers and
cargo, reductions in deaths and injuries), and additional economic activities vis-à-vis better access to market (not included in the cost savings).
Equally important is to identify risks to sustainability of outcomes
and impacts. Important considerations for this risk identification include
operation and maintenance by transit countries or locations, and revenue
generation or special funding for that purpose. Common project risks and
sustainability factors relate to financial returns and revenue generation
of the project, sharing of costs among participating countries, technical
upkeep (operation and maintenance), foreign exchange risk (for example,
in cases of power purchase), and complementary investments.
6.2.4

Post-Completion and Impact Evaluation

Upon its completion, the project’s performance is evaluated based on
relevance, effectiveness, efficiency and sustainability. Relevance refers to
the adequacy of the design and the consistency of the project’s impact and
outcome with the government’s and donor’s development strategies at the
time of approval. Effectiveness refers to the extent to which the project
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BOX 6.1 KEY STEPS IN ECONOMIC ANALYSIS
OF REGIONAL PROJECTS
1.
2.
3.

4.

5.

6.

7.

8.

9.

10.

Identify the market (demand) both within and outside the
country and subregion.
Establish the project’s financing plan and identify any
project-specific additional and concessional funds.
For commercial projects, estimate the financial net present
value (NPV) (at a 10% or 12% discount rate) and internal
rate of return (IRR) at constant United States dollars and
show how the income of different groups and countries is
affected.
Estimate the benefit of project-specific finance as the difference between the present value of the inflow of funds and the
present value of the outflow under the terms specified.
For non-commercial projects and for commercial projects
with significant side effects, quantify and value the external
effects (e.g., environmental impacts and cost saving/consumer surplus).
Allow for any important market distortions by applying
national conversion factors to adjust financial values relating to expenditure in a country to economic prices.
Where a financial analysis has been carried out, adjust the
financial NPV and IRR to obtain the corresponding economic NPV and IRR.
For non-commercial projects, compare economic benefits
(externalities) directly with economic costs to obtain the
economic NPV and IRR.
Allocate the economic NPV between participating countries and show the gainers and any losers – and consider
whether any compensating arrangements are required to
offset loss to any of the participating countries.
Undertake risk and sensitivity analysis.

Source:

Adhikari and Weiss (1999b).

outcome, as designed and approved, has been achieved. Efficiency refers
to how economically resources have been converted to results, typically
expressed as the economic internal rate of return or cost-effectiveness indicators. Sustainability refers to the likelihood that human, institutional,
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financial and other resources are sufficient to maintain the project outcome
over its economic life.
Impact evaluation involves systematic identification of a given development activity’s effects – positive or negative, intended or not – on
individual households, institutions and the environment. It helps us to
understand better the extent to which activities reach the poor, and the
magnitude of their effects on people’s welfare. Tools for impact evaluations can be large-scale sample surveys in which project populations and
control groups are compared before and after the intervention and possibly at several points during it. Evaluations can also be done through
small-scale rapid assessment and participatory appraisals where estimates
of impact are obtained from combining group interviews, key informants,
case studies and available secondary data.
There are two basic approaches to impact evaluation: non-experimental
and random experimental. The non-experimental approach uses statistical
techniques to construct the counterfactual outcome. These techniques,
though frequently used, are often subject to biased results that may lead
to incorrect development impacts. Random experimental methods are
common in the pharmaceutical and other industries but are new to the
economic development field. In the medical field, random assignment to
treatment and control groups (also called a ‘randomized control trial’) is
implemented depending on the nature of the medical intervention, who
the beneficiaries are, or what the benefits are. Thus, as in the medical field,
the unit of randomization in the economic development field could be
individuals, groups (for example, schools, primary health care centers) or
geographical areas (for example, villages, cities). The random selection of
the treatment (under the project) and control (outside the project) groups
ensures that, in general, these groups are identical at the outset. Any difference in the socio-economic or environmental outcomes between the two
groups after the project is taken to be attributable to the project.
Random experimental assignment is considered to be the most reliable approach to measuring the net impact of development assistance.
As Duflo et al. (2008) have pointed out, only properly implemented
randomization can solve selection bias completely. For example, the
PROGRESA program (now called Oportunidades) in Mexico is one of
the best-known examples of a randomized evaluation in developing countries. The program was launched in 1998 with a deliberate built-in evaluation design in which half of the households in target communities were
selected to receive the program, and baseline and subsequent data were
collected for both treatment and control communities. Actual evaluation
of the program was contracted to the International Food Policy Research
Institute and the data were shared via their website. The evaluation had
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a demonstration effect and was replicated in many other Latin American
countries.
The nature of randomization requires that the treatment groups (areas)
as opposed to control groups (areas) be fairly disaggregated, such as at the
level of individuals, villages or most districts. Randomized experiments
are therefore more suitable for ‘targeted’ projects such as education and
health programs rather than infrastructure projects, because the ‘treatment’ (or influence) of the latter is by nature diffused geographically.
Furthermore, while the main purpose of targeted interventions is to
deliver direct benefits to the intended beneficiaries, much of the benefits
of regional infrastructure projects are indirect and diffused with varying
influence over beneficiary groups, making it difficult to design randomization even at the project design stage. Nonetheless, a carefully carried out
impact evaluation can be useful in many important ways. Box 6.2 summarizes the scope of usefulness, as well as the strengths and drawbacks, of
rigorous impact evaluation.
Given the special characteristics of regional infrastructure projects,
their impact evaluation must strike an appropriate balance between
theoretical rigor and practicality of implementation. Most likely, the best
option is to apply a quasi difference-in-difference approach by comparing
‘before’ (baseline) and ‘after’ (post-completion) situations between the
areas (people) under the project’s influence (for example, along the designated economic corridor), and those located relatively farther away from
project influence.4
Economy-wide general equilibrium modeling such as the use of computable general equilibrium (CGE) models has the advantage of capturing
indirect effects through forward and backward linkages within and across
economies, given the rigorous economic structure built into the models.
However, it has a high data requirement that may not normally be available at disaggregated levels in developing countries. Also, CGE analysis
tends to be simulation or scenario exercises based on certain assumptions
that dictate changes in exogenous or policy variables. This type of analysis
may be more suitable for macro- and sector-level analysis.
6.2.5

Evaluation Criteria

With the above framework in mind, we can develop a set of practical
evaluation criteria specific to regional infrastructure projects applicable
at various stages of the project cycle. These stages are: (1) preparation
stage (project rationale and inputs); (2) implementation stage (process of
deployment of inputs to produce outputs); (3) implementation completion
stage (physical outputs and initial outcomes); and (4) post-completion

BHATTACHARYAY PRINT (M2962).indd 174

24/08/2012 16:20

Evaluation of regional infrastructure

BOX 6.2

175

RIGOROUS IMPACT EVALUATION
OF REGIONAL INFRASTRUCTURE
PROJECTS

Scope of usefulness:
●
●
●
●
●
●

Measuring outcomes and impacts of an activity and distinguishing these from the influence of other, external factors.
Helping to clarify whether costs for an activity are justified.
Informing decisions on whether to expand, modify, or eliminate projects, programs, or policies.
Drawing lessons for improving the design and management
of future activities.
Comparing the effectiveness of alternative interventions.
Strengthening accountability for results.

Strengths:
●

●

●

Provides estimates of the magnitude of outcomes and
impacts for different demographic groups or regions over
time.
Provides answers to some of the most central development
questions: To what extent are we making a difference?
What are the results on the ground? How can we do better?
Systematic analysis and rigor can give managers and policymakers added confidence in decision-making.

Drawbacks:
●
●
●

Some approaches are very expensive and time-consuming.
Reduced utility when decision-makers need information
quickly.
Difficulties in identifying an appropriate counterfactual.

Source: Compiled from the World Bank Independent Evaluation Group website,
www.worldbank.org/ieg.

stage or operation (ultimate desired outcomes and impacts). A particular focus should be on the identification of regional externalities – both
positive and potentially negative. Table 6.1 presents the kinds of criteria
applicable in evaluating regional infrastructure projects.
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Positive

●

●

●

●

●

●

●

●

Economic rationale for public
intervention (in relation to
aggregation technology of
RPGs) (see Appendix Table
6A.1)
Shared vision and strong
commitment by participating
countries/governments
Alignment of national and
regional development goals
Alleviation of coordination
failure
Enhanced intergovernmental
dialogue and coordination
Regional transport agreement/
power trade agreement signed
Adequate planning of
mitigation/compensation
arrangements

Qualitative

Evaluation criteria at different stages of project cycle

Preparation stage (project rationale and inputs)
Additional funding mobilized (public and
private)
● Adequate distribution analysis
● Fair regulatory and pricing arrangements

Quantitative

Table 6.1

●

●

●

Inadequate funding
Inadequate
distribution analysis
Unfair regulatory and
pricing arrangements

Quantitative

Negative

●

●

Increased
distrust and
tension
Inadequate
planning of
mitigation/
compensation
arrangements

Qualitative

177
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●

●

Regional transport agreement/
power trade agreement
implemented
Adequate implementation of
mitigation/compensation

Completion stage (physical outputs and initial outcomes)
● Projected economic benefits are being
● Trained government personnel
realized or exceeded
in regional cooperation
(learning-by-doing)
● Adequate revenues or public expenditure
Energy sector
for O&M
Transport sector
● Less air pollution (by
introducing clean coal power
● Reduced regional transport cost (distanceplants or diverting coal-fired
transport cost diagram)
plants to hydropower
● Saved regional transit time (distance-lead
time diagram)
● Increased flow of goods/people across
border towns/cities
● Lower prices of traded goods in
participating economies
Energy/ICT sectors
● Lower price in importing countries
● Higher revenues in exporting countries

Implementation stage (inputs and process)
● Physical infrastructure built successfully
● Financiers adhering to their commitment
● Adequate capacity building support
Time delay
● Inadequate
mitigation
Cost overrun
Shortfall in financiers’ Transport sector
delivery
● Noise
Inadequate support for ● Pollution
capacity building

Projected economic
benefits not being
realized
● Inadequate revenues
or public expenditure
for O&M
● Inadequate
compensation for
displaced/resettled
people
Transport sector
● More accidents
Energy sector
● Loss of livelihood for
local people
●

●

●

●

●

178
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(continued)
Positive
Qualitative

Quantitative

Negative

Notes:
Stylized for illustrative purpose. The list of project externalities and effects is not exhaustive.
ICT = information and communications technology; O&M = operations and maintenance; RPG = regional public good.

●

Post-completion stage or operation (medium-term outcomes and long-term impacts)
Transport sector
Growth of border towns/cities
● Successful coordination in
O&M
● Increased income of local residents through
● Illegal migration and
labor migration
unprotected migrant
● Positive gender impact (better
workers
income opportunities for
● Economic agglomeration at the existing
women in regional trading, etc.) ● Increased incidence of
‘nodes’ and then dispersion along economic
Transport sector
corridors subsequently (see Appendix
communicable diseases
5A.2 on dynamics of agglomeration and
● Improved access to public
● Increased trafficking of
dispersion)
services
vulnerable people
Transport sector
Energy sector
● Increased drug
smuggling
● Increase in goods/people traffic going
● Improved regional energy
beyond border cities/towns
security (particularly for power
importing countries)
● Increase in tourism revenues
● Increase in regional and extra-regional
trade (including transit trade)
Energy sector
● Increase in power and gas trade between
contract countries
● Increase in regional and extra-regional
power and gas trade

Quantitative

Table 6.1

●

●

●

●

Failed
coordination in
O&M
Negative gender
impact (higher
exposure of
women to
vulnerable
situations)
Environmental
degradation
Loss of cultural
diversity

Qualitative
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6.3 REVIEW OF REGIONAL INFRASTRUCTURE
PROJECTS
The review in this section draws on available documents from inside and
outside ADB, and interviews with ADB officers. The framework and
criteria suggested in the previous section are applied in the review to the
extent possible.
ADB’s lending to explicitly ‘subregional’ projects came fully on stream
only after the late 1990s, beginning with the Greater Mekong Subregion
(GMS) Program, followed by other regional cooperation initiatives such
as the Central Asian Regional Economic Cooperation (CAREC) and the
South Asia Subregional Economic Cooperation (SASEC). As a result, a
limited number of regional infrastructure projects have been completed
and can be evaluated ex post. Therefore, our review covers both completed
and ongoing projects.
The list of the 26 projects reviewed is provided in Appendix 6.1, Table
6A.1. They were selected from the projects either completed or ongoing in
the transport, energy, and information and communications technology
(ICT) sectors that are at least partially financed by ADB. Of the projects,
ten had been completed as of 2010, and the other 16 were ongoing. Below
we summarize findings from our review of these projects along with
several key aspects. The numbers in parentheses indicate serial numbers
used in Appendix 6.1, Table 6A.2.
6.3.1

Quality at Entry

Inadequate presentation of rationale as a regional project
With a few exceptions (for example, Establishment of Pacific Aviation
Safety Office, Number 26), project appraisal documents generally fall
short of articulating regional externalities and rationale for collective
action in a multicountry perspective. While the rationale from the viewpoint of individual countries is relatively well-established, presentation
on the rationale for regional cooperation and coordination is often weak.
Positive regional effects on neighboring countries seem to be given secondary importance. This would be unfortunate for projects where financing
requirements are large and an explicitly regional perspective could help in
mobilizing funds from a wider circle of donors, particularly for transport
projects for which private sector funds are hard to mobilize. For example,
(1) the Lao People’s Democratic Republic (Lao PDR) section of the
North–South Economic Corridor in the GMS seems to be the ‘weakest
link’ as categorized by the supply characteristics of regional public goods
and could have been articulated in the project document (Number 5); (2)
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the Cambodian section of the Southern Economic Corridor in the GMS
seems to be the ‘weaker link’ (Number 6); (3) the Cambodian section of the
Singapore–Kunming railway link seems to be the ‘weakest link’ (Number
7); and (4) the Viet Nam section of the Kunming–Haiphong railway link
seems to be the ‘weaker link’ (Number 8).
For power projects that are designed to sell electricity from one country
to another, the bulk of the benefits accruing to both countries can be
considered regional benefits because they would not arise if the power
generated could not cross the border and exploit economies of scale in a
regional perspective. For a selling country, regional benefits derive from
additional sales revenue for the operating entity and additional tax revenues for the government. For a purchasing country, regional benefits
derive from additional consumer surplus by receiving lower-cost power
compared with alternative energy sources. Their regional ‘net’ benefits are
obtained by subtracting the construction and maintenance costs incurred
by each country.
National orientation taking focus away from benefits distribution
Out of the 26 projects reviewed, 13 included some form of distribution
analysis across countries and identification of regional benefits separate
from national benefits, while the others did not include distribution analysis nor separate regional benefits in their economic analysis at the project
preparation stage (see Box 6.3). Of the former group, eight projects are
loans provided to multiple countries, while 12 projects in the latter group
are loans provided to a single borrower country. While the lack of distribution analysis may be partly due to data and resource constraints,
it may also be due to political or strategic considerations within multilateral donor agencies like ADB in dealing with borrower governments.
An incentive to carry out distribution analysis might be weak when an
assistance loan is extended to a single country. However, such a tendency would be unfortunate because showing additional regional benefits
accruing to neighbor countries would enhance further cooperation and
promote better alignment of national and regional development goals.
Assessment of whether there are benefits for all participating countries is
very important for the successful preparation of regional projects.
Additional funding specific to regional projects
Most project documents do not adequately explain additional funding
of a concessional nature that may have been provided specifically due to
the regional nature of the project in question.5 Some donors may have
strategic as well as commercial interest in supporting certain projects (for
example, Malaysia’s support to the railway project in Cambodia) and
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●
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●
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INADEQUATE DISTRIBUTION ANALYSIS

No account of subregional benefits despite the project’s
subregional nature (Number 1).
No attempt was made for distribution analysis, but given the
nature of the project, identification of regional benefits and
explicit distribution analysis would have strengthened the
project rationale (Number 3).
Initial analysis of the project did not include distribution
analysis due to the perceived sensitivity of the inequitable
benefit distribution among the three affected countries
(Number 5).
Subregional benefits associated with the road’s contribution to increased integration of the economies of Thailand,
Cambodia, and Viet Nam along the Southern Economic
Corridor were discussed but not quantified due to the ‘longterm’ nature of these benefits (Number 6).
Distributional analysis was done only within the borrowing country even though the project title includes ‘GMS’
explicitly. The project was categorized as a ‘single-country,
regional project’ as the road is located strictly within the Lao
PDR but it connects with the already existing road on the
Thai side (Number 10).
Even when a power project is designed to sell electricity
from one country to another, the economic analysis often
lacks benefit distribution across countries (Numbers 12,
13).
When a poverty reduction objective is combined with a
regional cooperation objective, analysis of benefit distribution across countries seems to be neglected or receives low
priority (Numbers 6, 14).
While the project involves Cambodia’s power purchase
from Viet Nam, regional benefits to Viet Nam associated
with economies of scale and additional sales were not
quantified (Number 16).
While all net benefits accruing to participating countries
can be considered regional benefits in the ICT project,
the project document kept the distribution analysis as an
internal document due to concern over potential political
sensitivity (Number 25).
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others including bilateral donors may prefer to allocate a certain portion
of their funds to regional projects. As these funds are considered to be net
benefits flowing into the participating countries as a whole in the form of
net resource transfer, a clearer articulation of this aspect is warranted (see
Box 6.4).
6.3.2

Monitoring and Evaluation of Project Implementation

Compensation for displaced and resettled people
Although the issue of displacement and resettlement is a concern not only
for regional projects but also for national projects, it has a potential of
being on a larger scale in the case of the former. Some external studies
have reported cases in which adequate compensation was not being made.
For example, a non-governmental organization in Cambodia reported
that during the implementation of the Phnom Penh–Ho Chi Minh City
(HCMC) Highway Project, there was no compensation on land and inadequate compensation was given to affected families along the project road
in Prey Veng Province (Thi 2008). The improvement of National Roads 5
and 6, part of which was under the Cambodia Road Improvement Project,
involved relocation of around 2100 households with more than 3400
people. Household interviews and focus group discussions in Banteay
Meanchey and Siem Reap provinces revealed that most of the affected
people owned some form of cottage stores along the roads and felt that
the monetary compensation provided was not adequate to reopen their
businesses at new sites. They also had not been informed about the
compensation rate (Ritty 2008).
Incomplete connectivity penalizing outcome
When road construction along an expected transport corridor is left
incomplete, the outcome is penalized to the extent of such incompleteness. For example, although it was observed that since completion of the
Champasak Road Improvement Project the number of trucks going from
southern Lao PDR toward the Cambodian border increased sixfold, very
few trucks actually cross the border due to the absence of the final 6.9
kilometer link road. Therefore, trading of goods by river from the border
jetty is more common for now. This happened because there was a conflict
between Lao PDR and Cambodia as to the location of the border demarcation. This is a case in which an incomplete border link prevents full realization of expected regional benefits. The PRC government has expressed
its support to complete the missing part of the road.
There is also a case in which a time lag between different donor assistance projects has created a temporary missing link in a transport corridor.
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PROJECT-SPECIFIC CONCESSIONAL
FINANCE FOR REGIONAL PROJECTS

The Northern Economic Corridor Project, initially presented
as a purely domestic project, was later presented as a
subregional one. This may have helped in mobilizing cooperation and additional funds from the Thai and PRC governments. The project document could have articulated this
financing arrangement more clearly (Number 5).
Funding from OPEC may be specific to the project’s
regional nature (Numbers 6, 18).
Funding from OPEC and Malaysia may be specific to the
regional nature (Number 7).
Funding from France may be specific to the regional nature
(Number 8).
Funding from OPEC, Australia, and Korea may be specific
to the regional nature (Number 10).
Funding from Australia may be specific to the regional
nature (Number 11).
Funding from JBIC may be specific to the regional nature
(Numbers 13, 16).
Funding from the World Bank and Norway may be specific
the regional nature (Number 14).
Funding from EBRD and TRACECA are considered specific
to the regional nature (Number 17).
ADB grant and funding from Korea and the PRC may be
specific to the regional nature (Number 20).
Funding from IsDB and Saudi Arabia may be specific to the
regional nature (Number 21).
Grant specific to regional project was provided by USAID in
the amount of US$0.5 million. In addition, funding from OPEC
and EBRD may be specific to the regional nature (Number 23).
Funding from OFID and IsDB may be specific to the
regional nature (Number 24).
Funds from New Zealand, ICAO, and APEC were due to
the regional nature (Number 26).

Note: APEC = Asia-Pacific Economic Cooperation; EBRD = European Bank
for Reconstruction and Development; ICAO = International Civil Aviation
Organization; IsDB = Islamic Development Bank; JBIC = Japan Bank for
International Cooperation; OFID = OPEC Fund for International Development;
OPEC = Organization for Petroleum Exporting Countries; TRACECA = Transport
Corridor Europe Caucasus Asia.
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For example, the Phnom Penh–HCMC route is currently incomplete with
the remaining bottleneck being the upgrading of the Phnom Penh–Neak
Leoung section (61 kilometers) and construction of the bridge over the
Mekong River (under construction with Japanese aid; not yet complete).
There is heavy traffic from HCMC westward toward the Cambodian
border and many industrial estates along the road are developing outward
from HCMC. However, noticeable regional industrial linkages do not
appear to have developed between the Phnom Penh and HCMC economies. Obvious economic integration so far seems concentrated at the Moc
Bai–Bavet border areas (Fujimura 2008).
6.3.3

Impact Monitoring during Operation

Capacity and resource constraints tend to be a persistent issue in impact
monitoring, starting with the baseline survey and benchmarking. The area
of environmental impact tends to be most affected by these constraints. For
example, during the implementation of the Theun-Hinboun Hydropower
Project, the Theun-Hinboun Power Company (THPC) established the
Environmental Management Committee Office comprising local staff to
manage mitigation and compensation issues. However, its staff capacity
was low and received inadequate supervision from the international specialists. As a result, the THPC had to deal with impacts as they occurred,
rather than in a strategically planned manner. This became a serious issue
from the start of the project operation.
6.3.4

Analytical Rigor in Project Evaluation

The quality of project evaluation in different stages of the project cycle
depends critically on the initial analytical rigor in project preparation. In
the case of regional projects, a crucial part of the analysis is the identification and quantification of regional benefits. Most of the project documents reviewed in the transport sector did not adequately analyze regional
benefits beyond national benefits, although good attempts were made in
some projects. Table 6.2 summarizes the review of this aspect.
It should be noted, however, that some road projects do not have
adequate clues with which to benchmark regional traffic. For example,
in the case of the Northern Economic Corridor Project, the project road
was impassable for several months a year, and traffic projection had to be
based on the traffic in the areas where the existing traffic was considered
proximate to how the traffic might be generated after project completion.
Similarly, in the case of the GMS Southern Coastal Corridor Project, the
Viet Nam–Cambodia border was closed to international traffic prior to
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Analysis of regional benefits in transport projects

Project

Comment

Champasak Road
Improvement

Broader impacts on trade and tourism were discussed but
not quantified.

Phnom Penh to Ho Chi
Minh City Highway
Improvement

The EIRR for the overall project is 26% when ‘subregion
benefits’ are considered and 23% when they are not.
Regional benefits are based only on projected traffic
diverted from other transport modes and do not consider
wider external impacts through trade and investment.

Southern Yunnan Road
Development

Traffic projection accounts for an increase in regional
traffic from 2005 onward after completion of the
Northern Economic Corridor Project, the connecting
road from the project road. However, estimation of
regional benefits did not account for this.

East–West Corridor

Regional traffic formed the basis for subregional benefits
in the calculation of EIRR. Overall, EIRR was estimated
to be 19% without and 23% with subregional benefits.
While this is the first clear case of explicitly presenting
regional benefits above the sum of national benefits, the
analysis did not go further in capturing wider benefits
associated with increased trade flows, which were
discussed but not integrated into economic calculation.

Northern Economic
Corridor

Two types of distribution analyses were done: that
between countries and that within Lao PDR by different
functional groups. However, additional regional external
benefits beyond the sum of national net benefits were not
identified. Also, wider impacts through changes in trade,
investment and tourist flows were not captured.

Rehabilitation of the
Railway in Cambodia

Distribution of project benefits was discussed
qualitatively but not quantified. No distinction of
regional benefits despite explicit Singapore–Kunming
link.

Kunming–Haiphong
Transport Corridor: Yen
Vien–Lao Cai Railway
Upgrading

Subregional benefits associated with increased trade and
reduced transport costs to coastal ports were discussed
but not quantified.

Kunming–Haiphong
Transport Corridor: Noi
Bai–Lao Cai Highway

Subregional benefits associated with reduced travel
time between Kunming and Haiphong, alleviation of
traffic congestion in cities and towns, and generation
of employment opportunities were discussed but not
quantified.
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(continued)

Project

Comment

Northern GMS Transport
Network Improvement

Traffic forecasts were made partly based on analysis of
regional trade and tourism patterns, but regional benefits
were not quantified.

GMS Southern Coastal
Corridor

Distribution analysis was done for each country
component (Cambodia and Viet Nam) and for the
project road as a whole, but did not distinguish regional
benefits that national road projects would not have
separately obtained, despite reference to ‘enormous
potential’ to facilitate movement of goods and people
between the two countries.

Almaty–Bishkek
Regional Road
Rehabilitation

Subregional benefits were not calculated due to lack of
origin and destination data and quantities and types of
freight and passenger traffic.

Dushanbe–Kyrgyz
Border Road
Rehabilitation I

International generated traffic was separately treated in
EIRR calculation but not made the basis for estimating
regional benefits.

Dushanbe–Kyrgyz
Border Road
Rehabilitation II

Interesting attempt made on distribution analysis
based on expected increase in four types of trade flows:
Tajikistan–Kyrgyz Republic, Tajikistan–PRC, PRC–
Afghanistan, and transit trade through Pakistan.

Regional Road
Development

The appraisal analyzed domestic and international trade
flows, associated benefits due to the project, and their
distribution among Mongolia, the PRC and Russia.
However, ‘additional’ regional benefits beyond the sum
of national benefits were not separated.

East–West Highway
Improvement

Regional benefits were not identified or quantified despite
the obviously regional nature of the road.

CAREC Regional Road
Corridor Improvement

‘International traffic’ based on generated and diverted
traffic was distinguished in quantifying regional benefits,
but it is unclear how wider impacts on trade and
investments are related to this traffic.

Notes:
CAREC = Central Asian Regional Cooperation; EIRR = estimated economic rate
of return; GMS = Greater Mekong Subregion; Lao PDR = Lao People’s Democratic
Republic; PRC = People’s Republic of China.
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the project, making quantitative benchmarking for regional traffic impossible. Practitioners face a practical problem of weighing the accounting of
benefits to demonstrate economic viability, for example, beyond certain
cut-off criteria of economic rate of return, against the corresponding
cost of collecting additional data and information. As a result, benefit
quantification tends toward conservative estimates.
6.3.5

Patterns of Emerging Outcomes and Impacts

Mindful of the numerous pitfalls and subtleties listed above, many studies,
albeit less than the ideal of randomized evaluation, have produced interesting results indicating emerging outcomes and impacts of regional
infrastructure projects implemented in Asia. At the macro level, regional
infrastructure reduces trade costs, leading to more trade and investment,
and then to growth. At the micro level, regional infrastructure can benefit
the poor by improving their income opportunities and access to labor
markets and social services. Here, we summarize notable findings based on
the review of available project documents and studies undertaken by ADB
and others. They are mainly related to regional infrastructure projects in
the transport sector.
Two types of approaches have been used in analyzing the macro impact
of regional infrastructure development: econometric analysis using panel
data, and simulation analysis using CGE models. While these studies
have limitations in isolating the impacts of individual projects, they offer
insights on the aggregate-level impact of infrastructure development. For
example, Edmonds and Fujimura (2008) used a gravity model using panel
data from GMS countries to analyze the determinants of regional trade
and foreign direct investment (FDI) flows. The study found that regional
road development (expressed in road density) has had a distinctively positive impact on regional trade flow, controlling for other factors. Menon
and Warr (2008) constructed a multisector, multihousehold general equilibrium model to quantify the effect of rural road improvement on poverty
incidence in Lao PDR. They found different impacts depending on the
type of road improvement. For example, upgrading of no-access roads
to dry-season-access roads has a far larger impact on household poverty
compared with upgrading dry-season-only roads to all-weather roads.
This implies that given Lao PDR’s landlocked location, improving rural
road networks, which would practically connect to either one of its neighbor countries (for example, the Champasak Road Improvement Project),
can significantly enhance the welfare of poor households.
In a forward-looking study of the CAREC region, ADB (2006c) used
a multisector CGE model to simulate the economic impact of regional
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cooperation in transport, transit and trade policy, focusing on the Kyrgyz
Republic. Its results indicate that the cumulative increase in the country’s
real gross domestic product in 2006–2015 would be far higher than the
baseline scenario without regional cooperation, and that the average
cumulative increase in the incomes of poor households could be almost
doubled over the same period.
Micro-level studies use primary and secondary data collected from
qualitative and quantitative surveys (for example, baseline and postimplementation surveys) and related methodologies such as rapid pilot
assessments, case studies and participatory assessments. Findings from
these studies are summarized here in the order of short- to medium- and
long-run impacts, and from positive to negative impacts, that are observed
at the micro level.
Positive impacts
An immediate outcome of building regional transport infrastructure is
reduction in travel time and transport cost. In the case of the Champasak
Road Improvement Project, travel time from the Thai–Lao PDR border
at Vung Tau to the Lao PDR–Cambodia border of Veun Kham via Pakse
was reduced by more than half, and travel costs fell for those using private
transport. Also, the cost of public transport decreased by more than 20
percent in real terms (ADB 2008). In the case of the Phnom Penh–HCMC
Highway Project, the average time required to reach local health care
services fell by about 30 percent, while travel times to schools and markets
were down by about 40 percent (Phyrum et al. 2007). In the case of the
East–West Corridor Project, travel time from the Lao PDR–Viet Nam
border of Dansavanh to Khanthabouly on Road 9 was reduced from
about 12 hours in 2001 to 2.5–3.0 hours (Rattanatay 2007). In the case
of the North–South Economic Corridor via Lao PDR, after the completion of the Lao PDR road section, travel time from Bangkok to Kunming
was reduced from 78 hours in 2000 to 51 hours in 2006, and is projected
to be further reduced to 30 hours in 2015. Correspondingly, the cost of
transporting one ton of rubber products from Bangkok to Kunming was
reduced from US$563 in 2000 to US$392 in 2006, and is projected to be
further reduced to US$210 in 2015 (Banomyong 2007). In the case of
the Almaty–Bishkek Regional Road Rehabilitation Project, travel time
was reduced by at least 50 percent from 5–6 to 2–3 hours (ADB 2008).
Transport costs for exporting fruits and vegetables from Bishkek to
Novosibirsk decreased from US$3700–3900 in 2001 to US$3500–3700 in
2004 (Ganiev 2005).
Reduced transport costs generate increased traffic. After the completion of the Champasak Road Improvement Project, traffic volume on
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the project route grew at an average annual rate of 22 percent against the
projected growth rate of 5.0–7.5 percent (post-evaluation in 2005). The
number of passenger buses on Road 9 in Lao PDR along the East–West
Economic Corridor increased from about 600 buses in 2000 to around
1560 buses in 2005, while the number of freight operators also doubled
over the same period (Rattanatay 2007). Traffic volume on the route of
the Almaty–Bishkek Regional Road Rehabilitation Project grew by 25
percent after 2007 (ADB 2008).
Increased traffic is explained by the expansion of regional trade due
to the reduced transport costs, particularly over land in the case of road
projects. For example, trade between Cambodia and southern Viet Nam
along the Southern Economic Corridor increased by about 40 percent
per year between 2003 and 2006 (ADB 2008). For Savannakhet province
as a whole, which is Lao PDR’s transit province along the East–West
Economic Corridor, the amount of exports and imports increased by 24
times and 39 times, respectively, in 2001–2005 (Rattanatay 2007). Exports
from the Kyrgyz Republic to Kazakhstan increased by 160 percent
between 1998 and 2007, presumably due in part to the completion of the
Almaty–Bishkek Regional Road Rehabilitation Project (ADB 2008).
Improved regional transport infrastructure induces investments for
new economic activities. In anticipation of a closer economic link between
Viet Nam and Cambodia, industrial districts on the Viet Nam side along
the Southern Economic Corridor are developing, such as the Trang Bang
Industrial Park, which is generating many jobs for the local population
(ADB 2008). In a field survey on the corridor, 70 percent of the respondents showed an interest in owning a small business or expanding their
current one in the post-development period, 12 percent showed an interest
in expanding their agricultural activities, and 9 percent expected to work
in a factory job if available (Phyrum et al. 2007). FDI is attracted to places
where transport costs are low and resource complementarity is high.
The value of FDI and joint ventures in Savannakhet province increased
from only US$96 million in 1995–2000 to US$250 million in 2001–2005.
Of these FDI projects, 53 percent are in agriculture, and villagers in the
province have been engaged increasingly in activities sponsored by these
projects such as silk and cotton production, weaving and handicrafts
(Rattanatay 2007).
Part of the increased traffic volume is related to the increased number
of visitors and tourists. There was a 128 percent increase in the number
of tourists visiting Champasak province of Lao PDR between 1998
and 2004, partly due to the Champasak Road Improvement Project
(post-evaluation in 2005). The number of visitors including tourists
crossing the Cambodia–Viet Nam border at Bavet–Moc Bai rose at an
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average annual rate of about 53 percent, and vehicles crossing the border
increased at an average annual rate of 38 percent between 2003 and 2006
(ADB 2008). In Savannakhet province, the number of tourist arrivals
increased from 90 910 in 1999 to 222 063 in 2006. Following the opening
of the Second Mekong International Bridge, the number of tourist
arrivals increased by 8 percent in the first two months of 2007. More
than half of such tourism involves regional tours covering Thailand,
Lao PDR and Viet Nam (Rattanatay 2007). Tourists visiting Kyrgyz
Republic increased by 50 percent to about 1 million between 2005 and
2007, partly due to the Almaty–Bishkek road improvement and its associated border facility improvement, and partly due to the complementary
private sector investments in accommodation and services at key tourist
destinations in the country. A similar development is likely to happen
along the Southern Economic Corridor because the route passes through
all of Cambodia’s designated tourism zones (Angkor, Phnom Penh and
coastal zones).
Enhanced movement of people leads not only to increased short-run
tourism but also to increased long-run labor mobility. For example,
magnitudes of labor movement in GMS have been significant. Even
Saravan province in Lao PDR, which is off the direct East–West Corridor
route, has sent significant numbers of regional workers to Cambodia and
Thailand, implying a far-reaching impact of wage-differential incentives.
Enhanced labor mobility improves household income opportunities.
Overall, the situation for regional workers in the GMS seems to have
improved over 2001–2005 as their perceived changes were largely for the
better in terms of working conditions, ease of crossing the border and
wage level (Singh and Mitra 2006).
Evidence is emerging on increased income and improved living standards of households under the influence of regional transport infrastructure
projects. About 46 percent of households in the influence area of the
Champasak Road Improvement Project increased their agricultural output
for sale at local markets and increased their incomes (post-evaluation
in 2005). Of the respondents to the survey on the Southern Economic
Corridor, 70 percent claimed their living standards had improved while 23
percent said there had been no changes and 7 percent complained of being
worse off, amounting to a generally favorable perception of the developmental impact (Phyrum et al. 2007). Between 1994 and 2000, gross domestic product in the six municipalities and counties in the influence area of
the Southern Yunnan Road Development Project increased by 1.9 times
on average, significantly higher than the national average of 1.4 times.
During the same period, US$390 million was paid to the workers as wages.
The number of tourists in the project area also rose fivefold, leading to

BHATTACHARYAY PRINT (M2962).indd 190

24/08/2012 16:20

Evaluation of regional infrastructure

191

significant spillover effects (ADB 2008). These are considered to be the
initial impacts of various investments along the North–South Economic
Corridor on the Yunnan side. The majority of people living in districts
along the East–West Economic Corridor, who previously depended on
subsistence farming and shifting cultivation, are now engaged in commercialized agricultural production of such products as livestock, poultry,
sugarcane, cassava, bananas, watermelon and tree plantations for domestic and international markets. As the East–West Corridor Project included
rural access road components, its benefits also reached households located
far off Road 9, contributing to wider poverty reduction (Rattanatay 2007).
As movement of goods and people across borders becomes easier, the
diversity of resource endowments among neighboring countries tends
to magnify agglomeration effects in which entrepreneurs exploit new
arbitrage opportunities and combine resources with varying competitive
advantage across borders. While it is still too early to detect the extent
of agglomeration effects attributable to specific projects, one can safely
associate noticeable developments at border areas at least partly with the
progress in regional infrastructure, in terms of both physical infrastructure and accompanying institutions and regulatory arrangements. For
example, the garment industry at Poipet border areas is likely to flourish
further due to easier movement of goods and people:
In its most basic form, the process begins with Thai wholesalers selling Thai
fabric to traders in the large Rong Kleung market. These traders then subcontract or outsource the production to Cambodian manufacturers living in the
Poipet area, these manufacturers or subcontractors are usually households with
tailoring equipment and employing 10–40 garment workers. (Singh and Mitra
2006: 95)

A similar development has been observed at the Thailand–Myanmar
border at the western end of the East–West Corridor. Labor-intensive
industries are becoming concentrated in the Mae Sot district of Tak province, where Thai garment firms employ labor from Myanmar on a large
scale (Kudo 2007). Also in other border areas in the GMS such as Bavet
(Cambodia)–Moc Bai (Viet Nam) and Mae Sai (Thailand)–Tachilek
(Myanmar), initial agglomeration effects are observable.
In some economic corridors, dispersion of economic activities from
existing nodes seems to be emerging. For example, district towns along
Road 9 in the Lao PDR are growing fast where new concrete houses,
markets, guesthouses and restaurants, trade and service activities such
as petrol stations, automobile repair shops and other micro enterprises
never observed before in these remote areas have been mushrooming
(Rattanatay 2007). The East–West Economic Corridor is starting to see

BHATTACHARYAY PRINT (M2962).indd 191

24/08/2012 16:20

192

Infrastructure for Asian connectivity

some dispersion effects along Road 9 after the initial agglomeration effects
at the border nodes such as the Mukdahan (Thailand)–Savannakhet
(Lao PDR) and Dansavanh (Lao PDR)–Lao Bao (Viet Nam) borders.
When complementary institutions and regulatory aspects of regional
goods movement improve, the dispersion of regional benefits will accelerate. Fujita et al. (1999) provide further discussion on the dynamics of
agglomeration and dispersion.
While regional benefits are expected to spread over time, the speed of
such diffusion and its perception by households depends on complementary investments off the trunk routes of transport corridors. For example,
45 percent of the survey respondents from the Southern Economic
Corridor believed that in addition to developing the main corridor,
rural infrastructure as well as basic education and health care should be
addressed in order to improve rural livelihoods. Responses included rural
roads and electricity (88 percent), factories (74 percent), irrigation (45
percent) and health and education infrastructure (37 percent) (Phyrum et
al. 2007).
Negative impacts
One initially observable negative outcome of regional transport infrastructure is an increase in accidents. Increased speed and easier border crossing
can cause more frequent and more severe accidents. Along Road 8 in Lao
PDR, there were around 5000 accidents with more than 7300 injuries and
around 500 deaths in 2005. Along Road 9 in Savannakhet Province, there
were around 1000 accidents and 2000 injured with almost 100 deaths in the
same year (Rattanatay 2007).
Initial agglomeration effects at border areas, ironically, often begin with
quick-cash businesses such as casinos, which typically locate at the side of
the border where law enforcement is weaker, for example the Mong Cai
(Viet Nam) side of the Viet Nam–Guangxi border; the Poipet (Cambodia)
side of the Thailand–Cambodia border; the Bavet (Cambodia) side of the
Viet Nam–Cambodia border; the Tachilek (Myanmar) side of the Thai–
Myanmar border; the Maila (Myanmar) side of the Yunnan–Myanmar
border; and the Boten (Lao PDR) side of the Lao PDR–Yunnan border.
At Mong Cai, an investor based in Hong Kong, China opened a casino
hotel in 2002 to serve tourists from the PRC. At Poipet, nine casino hotels
were operating by 2006 to serve Thai tourists. At Bavet, five or six casino
hotels opened by 2006 to serve Vietnamese tourists. At Boten, a PRC
company has recently been given a 30-year right to build and operate the
Boten Economic Development Zone, where reportedly the main draw so
far is a casino that is to serve tourists from the PRC and is off limits to
Laotians.
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While these casino businesses in border areas have some positive
effects in terms of cash revenue to the host partners (private and public
sector) and employment creation effects for local residents (in unskilled
jobs, presumably), unfavorable social spillover effects including those
described below can be expected not only for the host country but also
for the tourist-sending country. In fact, at Maila (Myanmar), where the
Shan State allowed PRC investors to establish casino hotels in the 1990s,
crowds of tourists from the PRC flowed into the previously quiet town
and concern raised by the PRC authorities over the reckless behavior of
the PRC visitors and their increasing debt led to the closure of the casino
hotels by 2005 (Kudo 2007).
Poor people are often used as intermediary porters in smuggling networks. In just two examples, poor border villagers are paid to drive smuggled motor bikes and cars across rice fields and along forest trails on the
Cambodia–Thai border; and poor Cambodian women and children living
in border areas are paid to wear as many Thai clothes as possible and
walk across the border through informal gates. They are exposed to considerable risk (especially so for women) because, if caught, they are often
abused verbally and sometimes physically. In the case of drug smuggling,
the carriers tend to be poor and vulnerable groups living in the corridor
provinces, such as street children in Poipet. They take the highest risk in
becoming porters and peddlers in drug smuggling for small sums of money.
Young migrant workers are vulnerable to drug abuse because often their
employers force them to take amphetamines for ‘strength’ so that they can
work longer hours (Singh and Mitra 2006). In the CAREC region, drug
smuggling is a serious issue, especially along the road corridors involving
Afghanistan.
Among the most serious forms of negative regional externalities is the
spread of communicable diseases, especially HIV/AIDS. The number of
HIV carriers in Tay Ninh Province in Viet Nam reached 1316 by October
2005, with a marked increase during recent years. Among Vietnamese
commercial sex workers in Svay Rieng, as many as 40 percent are considered HIV carriers. Out of 1400 HIV-infected people in Lao PDR in 2001,
872 were found in Savannakhet and Saravan provinces alone. Most of
these cases are found along the Thai border and along Road 9 (Singh and
Mitra 2006). Most outbreaks of HIV/AIDS and sexually transmitted diseases are found in the integrated areas along the Thai–Lao PDR border,
such as Roads 9 and 13 (Thi 2008).
Human and drug trafficking were the most-cited concerns among the
survey respondents from the Southern Economic Corridor (68 percent
response rate) (Phyrum et al. 2007). There are three broad degrees of trafficking: (1) cheating regional workers into low-standard jobs; (2) cheating
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children and vulnerable groups into doing risky and demanding tasks such
as smuggling, begging and drug peddling; and (3) trafficking for prostitution or sex work. All three forms of trafficking are commonplace along
the GMS corridor provinces and are more concentrated in areas near the
border as there is more labor migration from there. Even when authorities
know who traffickers are in their jurisdiction, they lack the evidence to
bring them to court. Witnesses are difficult to find and victims are afraid of
coming forward for fear of being looked down on by their fellow villagers
(Singh and Mitra 2006).
Opening of regional transport corridors can lead to more illegal logging
and deforestation. Migration from outlying villages to areas adjacent to
the project road in the Champasak Road Improvement Project is resulting in clearing of forest buffer zones using slash-and-burn techniques.
Migrants tend to clear the forest area to build their houses and to create
paddy fields. This forest encroachment issue needs to be better understood
before a comprehensive solution can be found (post-evaluation in 2005).
Given that the bulk of wood processing industries in the Lao PDR are
concentrated in the central region and particularly in the provinces along
the East–West Economic Corridor, it is likely that the easier transport
stimulates more illegal logging (Singh and Mitra 2006). It was reported
that landslides and deforestation increased in Xishuangbanna in Yunnan
Province along National Road 3 of the North–South Economic Corridor.
Forest cover decreased in the buffer zones of the road, while rubber plantations increased dramatically along the road, causing concerns about
environmental degradation. Similar development has been observed on
the Lao PDR side of the North–South Economic Corridor, with the
cutting of forest trees on both sides of the road, to be replaced by monoculture crop production such as rubber and coconut plantations (Thi
2008). However, it can be argued that the extent of illegal logging depends
on the initial quality of the road and the change in the quality due to the
project. For example, if a project is upgrading from gravel to a sealed
road, it would not make a difference in the extent of logging or smuggling. If the existing quality of the road already enables the transport of
illegal logs, further improved road quality would not have an incremental
negative impact.

6.4 LESSONS LEARNED
Based on the review and evidence collected above, this section draws
lessons and implications for the design and implementation of regional
infrastructure projects.
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Characteristics of Successful Projects

We can detect several factors that contribute to successful preparation and
implementation of regional infrastructure projects.
Clear rationale in articulation of economic corridor concept
For the East–West Corridor Project in the GMS, ADB’s approach was
to pursue a broader set of regional trade and investment impacts including the promotion of special production and trade zones that will support
the concept of economic corridors. The project rationale was based on
long-run regional benefits along the line of agglomeration and dispersion, making clear the economic rationale of the project from a regional
perspective. Similarly, project documents for road projects in CAREC
countries (Numbers 17, 19, 20 and 22 in Appendix Table 6A.1) have been
relatively well-articulated regarding the nature of regional impacts. This
may be partly owing to the fact that these countries are all landlocked and
it is relatively easy to put road sections in these countries in a larger picture
of regional and interregional corridors. As the CAREC transport sector
master plan identifies six economic corridors across member countries,
road projects included in these corridors would all be considered regional
road projects.
Use of distribution analysis as a guide for a win–win design
A properly prepared distribution analysis can help to adjust project
design for a win–win direction. For example, the appraisal analysis for
the Northern Economic Corridor Project indicated a disproportionate share of the benefits from saved vehicle operating costs in favor of
Thailand and the PRC and against Lao PDR. Particularly, the benefits
associated with diverted traffic were projected to accrue to Thai and PRC
stakeholders. However, two implicit compensation mechanisms assumed
in the project arrangement make up for the otherwise unfavorable distributional outcome for Lao PDR. The first is the transit fee to be collected by the Lao PDR government from the road users, including those
originating from Thailand and the PRC. The second is the concessional
loans (net financial transfer due to the favorable terms of the government
loans compared to commercial loans) provided by the Thai and PRC
governments to the Lao PDR government. These arrangements counter
project costs disproportionately borne by the Lao PDR government and
potential social and environmental effects that would mainly accrue to
people in Lao PDR. Given that they help to ensure a win–win outcome,
the project document could have elaborated more on these compensating
arrangements in project design.
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Fair chance of success in public–private partnership in the energy sector
In the energy sector, where potential private demand and supply can meet
across borders, there is a fair chance of forming a ‘club’ without having
to mobilize extensive resources from the public sector. Regional power
projects can capture economies of scale and be attractive to international
private sector investors. Exportability means bankability for private sector
financiers. For example, the Theun-Hinboun Hydropower Project can
serve as a model for a successful public–private partnership. It has achieved
its intended purpose and is currently the largest foreign exchange source
for Lao PDR. Sales revenues for the Theun-Hinboun Power Company
(THPC) increased from US$42 million in 1998 to US$57 million in 2005
and are expected to maintain that level in the future. The THPC’s dividend
payments in 2003–2005 amounted to US$78 million, of which US$47
million went to Electricite du Laos. In 2004, the THPC started to pay taxes
at about US$3 million a year. The project is rated as highly relevant, highly
efficacious, highly efficient and likely to be sustainable (ADB 2006b).
Some aspects of transport infrastructure can bypass various constraints
Even where diseconomies of scale prevail, as in the case of the Pacific
countries, some types of transport infrastructure services can be provided
collectively. The fee-based professional services provided by the Pacific
Aviation Safety Office can be considered a club good. An appropriate
model of governance is easier to achieve when there are no incumbent
providers to oppose reform. The Pacific Aviation Safety Office is the first
example of a regional organization that Pacific developing member countries have been willing to set up on a self-financing basis without donor
grants. It is likely to serve as a model for future intergovernmental regional
cooperation, particularly in transport and regulation infrastructure and
services (Guild 2008).
ICT sector has a chance of successful regional coordination if not
finance The ICT sector is primarily private sector-oriented and the
services involved are close to pure private goods. Therefore, public intervention is not much required. However, the regional context may necessitate coordination by a regional public agency like ADB. The SASEC
Information Highway Project is a case in point. Several favorable conditions helped in the successful formulation of the project: (1) ICT is a new
sector for cooperation and did not involve as much political economy as
in the energy and transport sectors; (2) ICT does not involve visible movement of people and goods, so it poses little perceived threat and creates
little anxiety; and (3) the physical network had been laid and the project
is simply to connect the national network across borders. With this first
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concrete regional infrastructure project in place and learning effects in
cooperation, the SASEC program may advance further in the future.
Institutional learning-by-doing in regional cooperation Preparation of
regional infrastructure projects with multilateral facilitation can have
positive institutional learning effects. For example, in the process of
preparing road projects associated with the North–South Economic
Corridor, multilateral cooperation promoted a cooperative relationship
between the PRC (particularly Yunnan and Guangxi) and the neighboring countries. The second GMS Summit held in Kunming in July 2005
was preceded by several senior officials’ meetings and symposiums. This
not only helped in keeping the commitment to regional cooperation
among governments, but has also been effective in attracting international
attention and support (Cao 2008). Learning-by-doing in coordination
between central and provincial authorities should also be highlighted. The
Northern Economic Corridor Project, for example, provided the venue
for better coordination between Yunnan Province and Beijing, Chiang
Rai province and Bangkok, and Bokeo and Luangnamtha provinces and
Vientiane. As the project preparation progressed, according to ADB staff,
provincial authorities took up proactive roles over the central authorities
and enhanced local ownership of the project.
6.4.2

Ensuring Quality at Entry

It is important to ensure project quality at the entry point of the project
cycle. In this case, this means ensuring quality specific to regional projects
at the project preparation stage, as it will be carried through to the
subsequent stages of the project cycle.
Ambiguity over project objective leading to inadequate analysis
When poverty reduction is emphasized as an overarching objective, it often
appears to overshadow the regional or subregional nature of projects. In
such cases, analysis of net benefit distribution is often neglected or given
low priority (see Box 6.3). More consistency is required.
Need for clearer account of regional externalities and improved distribution
analysis
For road projects that are critical parts of economic corridors, projection
of generated international traffic should be translated into ‘additional
regional benefits’ even under the conventional VOC and time savings
framework. For those that form transit routes in economic corridors, generated transit traffic and trade are presumably additional regional benefits
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that would not occur with national roads alone. For example, in the case
of the Northern Economic Corridor Project in Lao PDR, transit traffic
between Thailand and Yunnan that is forecast to be newly generated is
clearly part of the regional impacts that national road investments would
not have achieved alone. Even for roads that are not on transit routes,
part of the generated international traffic that would not occur unless
investments had explicit regional implications should be estimated and
translated into regional benefits. As an extension, wider impacts on trade,
investment and tourism should be identified and quantified to the extent
practical.
Need for intermodal analysis
Due to limited geographical advantages, some transport corridor routes
such as the Southern Economic Corridor in the GMS might face competition with sea transport. Even when the physical and non-physical
bottlenecks are eliminated, the advantage of the land transport along
this corridor may be limited unless flows of traffic between Bangkok
and HCMC become very smooth and time savings become significant.
While short-distance journeys along the road corridor will maintain their
competitive advantage, long-haul journeys will face competition with
alternative transport modes. Long-term projection of agglomeration
and dispersion effects along economic corridors should account for the
alternative routes and, if necessary, consider the most efficient intermodal
transport systems for private businesses to follow up with complementary
investments.
6.4.3

Baseline Survey and Benchmarking of Outputs, Outcomes and
Impacts

Resource constraints often make baseline data unavailable for postevaluation. Baseline indicators are often at best collected by supervision
consultants at the beginning of project implementation. This can cause
a serious problem later because the government executing agency often
lacks the capacity or incentive to monitor progress on the indicators. For
example, as virtually no baseline data were available in Lao PDR during
the elaboration of the environmental impact evaluation for the TheunHinboun Hydropower Project, much of the environmental investigation
was left to local personnel with limited experience.
It is often impossible to measure project impacts in a regional perspective. Sometimes separate project completion analyses are done instead
of one coherent analysis of national- and regional-level impacts (for
example, Phnom Penh–HCMC Highway Project). The problem usually
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goes back to inadequate identification of measurable indicators and collection of baseline data. While benchmarking of impacts (for example,
traffic and trade) may be difficult for new road projects, it is easier for road
rehabilitation and upgrading projects.
6.4.4

Impact Monitoring and Risk Management

Measurable and quantifiable performance indicators for regional effects
Performance targets in the design and monitoring framework for regional
projects should be easily measurable and quantifiable to be compatible
with the resource and capacity constraints of the executing and implementing agencies. The CAREC Regional Road Corridor Improvement
Project offers some good examples. Impact indicators are bilateral trade
volume by origin and destination; and outcome indicators are: daily
international freight traffic, traffic accidents on the corridor, travel time
between border points, number of children in the project area attending
secondary school, and agricultural, horticultural and livestock production
in the project area.
More care required in monitoring of negative externalities
Negative socio-economic impacts often do not receive adequate attention at the time of project design and implementation. Project administrators often react to what happens on the ground rather than taking
pre-emptive action. For example, in response to the perceived higher risk
of HIV/AIDS at road construction sites and the neighbor communities,
they mobilize non-governmental organizations and women’s groups to
monitor and mitigate the impact. FDI projects attracted by regional
road projects might deprive people in the host country of sources of their
livelihood, such as forest resources (Lao PDR is one such case). Regional
road projects also run the risk of a large influx of migrant laborers from
neighbor countries who might settle permanently and cause social friction. Preventive and mitigation measures against these risks need to be
considered well in advance.
Hydropower projects involve unique risks. Trans-basin projects such as
the Theun-Hinboun Hydropower Project, even when quasi run-of-river
in design and operation, can have significant environmental and social
impacts. Their implementation should not proceed without developing
adequate baseline data and designing a comprehensive mitigation plan.
Sufficient time and staff should be allocated for this purpose. In order to
mitigate resource constraints on the part of the developing countries, donors
could provide funds for environmental and social mitigation after plant
operation, and to specify clear and measurable performance indicators.
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Lessons drawn from the evaluation of power projects during preparation of the Nam Theun 2 Hydroelectric Project included the following:
1.
2.
3.
4.
5.
6.
7.

early comprehensive assessment of economic and social impacts is
necessary;
baseline data need to be established;
downstream impacts of trans-basin projects are often underestimated;
livelihood restoration should be emphasized more;
a comprehensive monitoring mechanism is needed during implementation and operations;
sufficient funds are needed for environmental and social mitigation;
and
strengthened capacity is needed to implement and monitor the project
effectively.

Crowding-out of informal businesses by regional transport infrastructure
As evidenced in Singh and Mitra (2006), there seems to be a trade-off
between formal and informal trade. Owing to the nature of formal
trade, which makes it easier to sustain larger and more formal enterprises, the smaller border traders are at risk of being crowded out.
Bigger foreign retailers come into the border markets to sell their brands
directly, outperforming petty traders. Similarly, increasing formalization of regional trucks not having to transship freight at borders would
allow large logistics companies to crowd out petty transport operators
such as cart pushers and loading and unloading laborers who generally
belong to the poorer economic strata. While this may be somewhat
inevitable, associated risks and possible mitigation measures might be
considered.
6.4.5

Policy and Institutional Challenges

Need for complementary policy development in border-crossing
procedures
When physical construction of regional infrastructure is completed, institutional and regulatory aspects involved in moving goods and people
across borders become the largest constraint to realizing regional externalities fully. The effectiveness of a given corridor for private sector businesses depends on the cost of crossing borders. For example, Banomyong’s
(2007) analysis indicates that as much as 60 percent of the total transport
cost between Bangkok and Kunming in 2006 was related to two bordercrossing and transit fees.
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Need for flexibility in preparation and implementation
Even a small conflict between participating governments, for instance
over the location of border demarcation, can cause incomplete connectivity and reduced impact, as was the case in the Champasak Road
Improvement Project. In the case of the Almaty–Bishkek Regional Road
Rehabilitation Project, making effective bilateral regional transport
agreements a prerequisite for investments temporarily stalled project
advancement. In the case of the GMS, while the regional Transport
Agreement has been signed by all member governments (which took
nine years), its smooth implementation faces political resistance by some
parties and often interagency rivalry among the transport ministry, agricultural ministry, customs office, immigration office and security authority. While institutions and regulatory aspects are necessary complements
to physical construction of roads, issues involved in regional movement
of goods and people can be complex and politically sensitive. A flexible
approach is advised.
Role of regional agency in mitigating investment risks and avoiding unfair
contracts
Even when power projects can be wholly funded by private sector investors and financiers, regional agencies like ADB play a critical role in mitigating perceived risks by supporting regulatory reforms as well as ensuring
fair purchase contracts among the stakeholders.
In the case of the Theun-Hinboun Hydropower Project, a power purchase agreement was signed with the Electricity Generating Authority
of Thailand in 1996 guaranteeing an offtake of 95 percent of THPC
estimated to average 1.645 gigawatt hours per annum. But the power
purchase agreement proved to have both positive and negative features
for the THPC. While the quantity of electricity sold was guaranteed, the
sales revenue depended on two key factors: (1) an annual tariff increase
of only 1 percent in nominal terms, which implied a decrease in real terms
if the United States inflation rate was higher; and (2) the Asian financial
crisis, which had drawn attention to fluctuations in exchange rates. Donor
agencies like ADB should, if requested, provide assistance in drafting and
negotiating power purchase agreements.
In the case of the Nam Theun 2 Hydroelectric Project, with support
from the World Bank and ADB, the Lao PDR government has formulated a public expenditure management strengthening program in order
to enhance efficiency and transparency. Previously, dividends from government investments in the power sector had remained with Electricite
du Laos to subsidize electricity tariffs, instead of supporting poverty
reduction programs.
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Entangled political issues may stall projects
Even with good rationale and analysis of regional benefits, a regional
project may be stalled by context-specific political problems. This was
the case with the Regional Power Transmission Modernization Project
between Tajikistan and Uzbekistan, which was canceled after a few years
of preparation because the power purchase agreement was not signed.
Issues that may not be specific to the project could complicate consensus
making. Commercial arrangements between governments are often dictated more by political than economic considerations. In contrast, in the
case of the Regional Power Transmission Project between Afghanistan
and Tajikistan, the signing of the power trade agreement did not face
much political complexity because Afghanistan does not share the problems specific to the Former Soviet Union and is heavily supported by
donor assistance in institutions and regulatory aspects as well. This underscores the importance of putting project analysis in a proper institutional
and political economy context, and sequencing appropriate forms of
interventions in stages.

6.5 RECOMMENDATIONS
Major recommendations drawn from overall review in this chapter and
lessons learned include the following:
1.

2.

Rationale as a regional project should be articulated during project
preparation. This is important when the financing requirement for the
project is large. An explicitly regional perspective could help in mobilizing funds from a wider circle of donors.
More time and resources should be allocated to distribution analysis
in order to clarify the project rationale and mitigate coordination
failure, as well as to help mobilize funds. In particular, regional benefits beyond the sum of domestic benefits should be identified and
estimated to the extent possible. For projects in the transport and
energy sectors, the analyses done for the CAREC Regional Road
Corridor Improvement Project and the Nam Theun 2 Hydroelectric
Project provide good examples.6 Even when a project is located
within a single country, showing additional regional benefits accruing
to neighbor countries would enhance intercountry cooperation and
promote better alignment of national and regional development goals.
A properly prepared distribution analysis can help to adjust project
design for a win–win outcome. Detailed distribution analysis by disaggregated stakeholders is desired, as illustrated in the Appendix.
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3.

Completing different sections of a transport corridor in a timely
manner is important in assuring maximum developmental impact.
When different donors are involved in assisting construction of a
transport corridor, careful coordination is required. The number of
donors involved and associated uncertainties should be minimized.
When recipient governments’ capacities for coordination are weak,
donors might together co-finance sectorwide technical assistance for
capacity building.
4. In the energy and ICT sectors, regional development agencies such
as ADB should focus more on their role as an ‘honest coordinator’ in
preparation of regional projects as they have a fair chance of public
partnership in financing.
5. Where political tensions tend to stall intercountry cooperation in preparing regional infrastructure projects, regional development agencies
such as ADB should play an ‘honest mediator’ role based on the historical background of the parties involved.
6. To the extent possible, measurable indicators for evaluating regional
benefits should be identified in the project preparation stage and
monitored throughout the project cycle. For example, transport
projects should collect the following categories of baseline information: (i) traffic count by vehicle type, origin and destination; (ii) freight
movements by type of freight, origin and destination (through a
survey of freight forwarders); and (iii) trade impact (by gathering
time series customs data on major commodities being moved along
corridors). In order to mitigate resource constraints on the part of
developing countries, donors could attach to project support piggybacked technical assistance specific to evaluation purposes for selected
projects aiming at collecting baseline data and monitoring critical
regional impact indicators. For positive externalities, such indicators
could include trade and investment as well as household income along
the economic corridors. For negative externalities, indicators could
include incidence of infectious diseases, human trafficking and forest
areas cleared.
7. In complementing physical construction of transport corridors, the
necessary regulatory aspects of regional trade, especially transit trade,
should be put in place as early as possible. For example, a regionwide
standard similar to the Transport International Routier Convention
should be put in place along with regional transport agreements, as
suggested by Banomyong (2007).
8. Preventive and mitigation measures should be prepared against some
of the easily predictable and potentially large negative impacts of
regional transport projects. For example, the Dushanbe–Kyrgyz
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Border Road Rehabilitation (Phase II) Project includes a grantfinanced component on HIV/AIDS and migration to support
Tajikistan’s Ministry of Health’s National HIV/AIDS Center in
developing an integrated, community-based, gender-responsive
approach to HIV/AIDS and sexually transmitted diseases. The
Mongolia Regional Road Development Project includes technical
assistance for awareness and prevention of HIV/AIDS and human
trafficking on the North–South Road Corridor in the CAREC
program.

NOTES
1. Asian Development Bank (ADB) operations refer to ‘subregional’ instead of ‘regional’
projects. The World Bank defines a subregional project more restrictively as having
more than two countries involved directly in the project; a two-country project is defined
as a bilateral regional project. The latter case can be considered as having subregional
impacts on the condition that bilateral borders are part of economic corridors. The
working definition of a ‘subregional’ project at ADB accommodates any projects that
can be described by one or more of the following: (i) involving two or more countries but
excluding bilateral projects; (ii) single-country project but linking subregional transport
corridors; and (iii) those included in Regional Cooperation Strategies and Programs.
2. A clear case of divergence between aggregate net benefits and the sum of national net
benefits is evidenced by an example in Roy (2000) of the high-speed Paris–Brussels–
Cologne–Amsterdam–London rail project. He points out that conventional evaluation
from the national perspective omitted regional benefits accruing to non-resident users
traveling in each national section and led to underestimation of aggregate net benefits by
27 percent.
3. This issue is not unique to regional projects. However, the larger scale of regional
projects requires, for example, the addition of various corridor investments in infrastructure facilities to road investments, and correspondingly the inclusion of benefits from
these investments in the overall analysis.
4. For example, Singh and Mitra (2006), in attempting to assess the poverty impact of
Greater Mekong Subregion (GMS) regional integration initiatives, selected Saravan
Province in the Lao People’s Democratic Republic (Lao PDR) as a ‘non-corridor’ comparator as opposed to the other corridor-influenced provinces. They made a practical
compromise by resorting to a diagnostic approach over a rigorous statistical treatment
of causality in the face of ‘multiple treatments’ simultaneously ongoing in the GMS and
in the absence of baseline data in most cases.
5. See note 4. Multilateral development banks like ADB also play the role of an investment catalyst or a finance mobilizer, as their participation in a project reassures other
co-financiers including those in the private sector.
6. For detailed information on the analyses of these projects, see ADB (2007, 2005).
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APPENDIX 6.1: LIST OF THE PROJECTS REVIEWED
Table 6A.1

List of selected regional projects reviewed

Project name
(borrower country)
GMS
1. Champasak Road Improvement
(LAO)
2. Phnom Penh to Ho Chi Minh
City Highway Improvement
(CAM/VIE)
3. Southern Yunnan Road
Development (PRC)
4. East–West Corridor (LAO/VIE)
5. Northern Economic Corridor
(LAO)
6. Cambodia Road Improvement
(CAM)
7. Rehabilitation of the Railway in
Cambodia (CAM)
8. Kunming–Haiphong Transport
Corridor: Yen Vien–Lao Cai
Railway Upgrading (VIE)
9. Kunming–Haiphong Transport
Corridor: Noi Bai–Lao Cai
Highway (VIE)
10. Northern GMS Transport
Network Improvement (LAO)
11. GMS Southern Coastal Corridor
(CAM/VIE)
12. Theun-Hinboun Hydropower
(LAO)
13. Nam Leuk Hydropower (LAO)
14. GMS Transmission (CAM)
15. Nam Theun 2 Hydroelectric (LAO)
16. Second Power Transmission and
Distribution (CAM)
CAREC
17. Almaty–Bishkek Regional Road
Rehabilitation (KAZ/KGZ)
18. Dushanbe–Kyrgyz Border Road
Rehabilitation (Phase I) (TAJ)
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Loan
approval

Project
completion

ADB’s
postevaluation

Aug. 1995

Oct. 2001

Nov. 05

Dec. 1998

Dec. 2005

Ongoing

May 1999

est. 2008

Nov. 1999
Dec. 2002

Mar. 2007
Mar. 2008

Nov. 2002

est. Dec. 2006

Nov. 2006

est. Dec. 2009

Nov. 2006

est. Jun. 2012

Nov. 2007

est. Jun. 2012

Sep. 2007

est. Dec. 2013

Nov. 2007

est. Dec. 2014

Nov. 1994

Dec. 2000

Jul. 1996
Nov. 2003
Mar. 2005
Sep. 2006

Feb. 2002
est. Jun. 2008
est. Nov. 2009
est. Dec. 2010

Dec. 2004

Oct. 2000

Dec. 2006

Planned

Dec. 2003

est. Dec. 2007

Ongoing
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(continued)

Project name
(borrower country)
CAREC
19. Dushanbe–Kyrgyz Border Road
Rehabilitation (Phase II) (TAJ)
20. Regional Road Development
(MON)
21. East–West Highway
Improvement (AZE)
22. CAREC Regional Road Corridor
Improvement (KGZ/TAJ)
23. Regional Power Transmission
Modernization (TAJ/UZB)
24. Regional Power Transmission
Interconnection (AFG/TAJ)
SASEC
25. SASEC Information Highway
(BAN/BHU/IND/NEP)

Loan
approval

Project
completion

Oct. 2005

est. Jun. 2009

Jul. 2004

est. Jul. 2009

Nov. 2005

est. Nov. 2009

Oct. 2007

est. Mar. 2013

Nov. 2002

est. Dec. 2007

Nov. 2006

est. Jun. 2010

Nov. 2007

est. Dec. 2009

Pacific
26. Establishment of Pacific Aviation Sep. 2005
Safety Office

ADB’s
postevaluation

est. Oct. 2010

Notes:
The dates in this table are indicative, as there are often difficulties in determining the dates
for project completion. For example, financial and technical closing can diverge from
physical completion of construction activities. Also, project completion reports go through
internal review, editing and approval at ADB.
AFG = Afghanistan; AZE = Azerbaijan; BAN = Bangladesh; BHU = Bhutan; CAM =
Cambodia; CAREC = Central Asian Regional Cooperation; GMS = Greater Mekong
Subregion; IND = India; KAZ = Kazakhstan; KGZ = Kyrgyz Republic; LAO = Lao PDR;
MON = Mongolia; NEP = Nepal; PRC = People’s Republic of China; SASEC = South
Asia Subregional Economic Cooperation; TAJ = Tajikistan; UZB = Uzbekistan; VIE =
Viet Nam.
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APPENDIX 6.2: USE OF IMPACT DISTRIBUTION
ANALYSIS: AN ILLUSTRATION WITH THE
NORTHERN ECONOMIC CORRIDOR PROJECT
The Northern Economic Corridor Project constructed an all-weather road
covering 228 kilometers in two provinces of the northwestern Lao PDR
from the Thai border town of Houayxai to the People’s Republic of
China (PRC) border town of Boten. With the expected bridge construction over the Mekong River (not yet completed), this road completes the
Bangkok–Kunming North–South Economic Corridor in the Greater
Mekong Subregion program. In the project appraisal carried out in 2002,
the project’s economic benefits were calculated based on the direct savings
in estimated vehicle operating costs (VOC) associated with normal (or
existing) traffic, generated traffic and diverted traffic (from the river). The
appraisal did not attempt to quantify indirect benefits through induced
trade, investments and new employment opportunities. The project costs
considered consisted of civil works, project management and supervision,
resettlement costs, environmental management plans, administrative costs
and recurring maintenance costs. Valuation of benefits and costs was based
on an anticipated project life of 30 years and an ADB-standard rate of 12
percent was used to discount them to the present values in 2002 prices.
The appraisal assumed that workers for the road construction would be
drawn from the project area and that the opportunity cost of labor for the
project workers was equal to the prevailing local market wage rate (that
is, that there was no surplus labor in the project area). Therefore, there
were no net direct benefits to laborers working on the project. Table 6A.2
illustrates the benefit–cost distribution based on these assumptions.
While the analysis indicates an overall positive outcome of the project,
a disproportionate share of the benefits from saved VOC, particularly
associated with diverted traffic, were projected to accrue to Thai and PRC
stakeholders. This follows from the fact that the road would improve the
transport link between these two larger economies and the majority of the
diverted traffic on the road was expected to involve stakeholders based in
the PRC and Thailand. However, two compensation mechanisms assumed
in the project arrangement make up for the otherwise unfavorable distributional outcome for Lao People’s Democratic Republic (Lao PDR). The
first is the transit fee to be collected by the Lao PDR government from the
road users, including those originating from Thailand and the PRC. The
second is the concessional loans (net financial transfer due to the favorable
terms of government loans compared with commercial loans) provided by
the Thai and PRC governments to the Lao PDR government (captured
in the ‘Finance’ row in the table). These arrangements would counter
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Saved VOCa
Normal traffic
Generated traffic
Diverted traffic
Transit fee
Construction
costs
Labor
Equipment
Material
Other
O&M

−7.3
−20.8
−13.5
−10.4
−7.6

40.10
12.21
33.92
30.2

Net benefit
by item
Corporation
6.66
6.64
–
–
–

9.05
0.87
–
–
–

Consumer

Lao PDR

–
–

Laborb

Benefit/cost item
Government/Rest
of Economyc
−7.3
−20.8
−13.5
−10.4
−7.6

6.23 13.26
2.21 0.59
–
4.04
30.2
–
–

Corporation

Thailand

Economic analysis of the Northern Economic Corridor Project

0.95
0.18
7.10
–
–

Consumer

Table 6A.2

–
–

Laborb
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Government/Rest
of Economyc
0.78
0.40
5.82
–
–

Corporation
1.42
0.63
4.04
–
–

Consumer
0.97
0.21
7.10
–
–

PRC

Laborb
–
–

–
0.78
0.48
5.82
–
–

Government/Rest
of Economyc
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56.83

56.83
(100)

Net benefits

By country
(Share %)

36.86
(64.9)

13.30

–
9.92

–
–

–

–

15.82
(27.8)

13.64 17.89

34.6
8.23

–
–

–
−10.3

−17.3

4.15
(7.3)

6.09

–
8.28

–

–

–

−10.2

−17.3

Source:

Modified from ADB (2003: 4–66).

Notes:
ADB = Asian Development Bank; Lao PDR = Lao People’s Democratic Republic; O&M = operations and maintenance; PRC = People’s
Republic of China; VOC = vehicle operating cost.
a. Savings on vehicle operation cost are estimated based on projected traffic growth and the operating costs by vehicle type (various sizes of buses
and trucks).
b. To the extent that the project labor is drawn from ‘surplus’ labor whose opportunity cost is lower than the paid wage rate, the project labor
would have positive benefits. In this particular case, it was assumed that there exists no surplus labor.
c. This can be considered the residual stakeholders who cannot be particularly identified. It is considered here that the benefits and costs accruing
to the government are eventually borne by taxpayers or the rest of the economy.
d. Without the knowledge of the loan terms, it is assumed that Thailand and the PRC share an equal amount of financial transfer. ADB also
provides a concessional loan to the Lao PDR government but ADB’s net benefit is not included in the table as it would not count toward
economic criteria for the project decision.

0

Financed
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Lao PDR
government
Workers in
Bokeo and
Louang
Namtha
provinces

Truck/bus
operators
Boat operators
Lao PDR
government

Construction
and O&M

Changes in
traffic

Saved transport Passengers/
cost
freight
forwarders

Lao PDR
government

Stakeholders

Income gain

Income loss
Toll revenue

Income gain

Construction and
O&M cost
Income gain

Financial transfer
inflow

Impacts

Lao PDR
Impacts

Income gain

Passengers/
freight
forwarders

Income gain

Truck/bus
Income gain
operators
Boat operators Income loss

Engineers and
workers in
Chiang Rai
province

Thai
Financial transfer
government
outflow

Stakeholders

Thailand

Passengers/
freight
forwarders

Truck/bus
operators
Ship operators

Engineers
and workers
in Yunnan
province

PRC
government

Stakeholders

Income gain

Income loss

Income gain

Income gain

Financial
transfer
outflow

Impacts

PRC

Stakeholder impact distribution analysis: an illustration with the Northern Economic Corridor Project

Concessional
finance

Channel of
effects

Table 6A.3
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Tourism
expansion

Tour
operators,
hotels/
guesthouses
Some in
Houayxai

Consumers
along the
road
Some
producers

Farmers

Income gain
Tour operators, Income gain
Tour
hotels/
operators,
guesthouses
hotels/
guesthouses
Some in
Loss due to shorter
Chiang
stay
Khong

Loss due to shorter
stay

Loss from
competition
Income gain

Farmers, firms
in industries,
workers

Export to
Lao PDR:
agricultural
tools,
electrical
appliances,
fruit and
vegetables
Export to the PRC: Farmers, firms Export to
processed food,
in industries,
Thailand:
fuel
workers
fresh fruit,
lighters,
electronic
products
Gain from cheaper Consumers
Gain from
imports
in Yunnan
cheaper
Province
imports
Loss from
Some producers Loss from
competition
competition
Export to Lao
PDR: fuel,
construction
materials

Consumers in
Chiang Rai
province
Some
producers

Firms in
industries,
workers

Firms in
industries,
workers

Gain from cheaper
imports

Export to the PRC:
wood products,
rubber, corn

Increased trade Farmers, coal
Export to Thailand:
mine workers
lignite coal, wood
products, corn,
livestock
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Lao PDR
domestic
investors

Stakeholders

(continued)

Better access to Residents
services
in Bokeo
and Louang
Namtha
provinces

Induced
investments

Channel of
effects

Table 6A.3

Easier access to
health, education
and labor market

Sand and gravel
mining, salt
factory, crushing
stone, sawmills

Impacts

Lao PDR
Impacts
Sawmills, lignite
mining, corn

Stakeholders
Investors in
Lao PDR

Thailand

Investors in
Thailand

Investors in
Lao PDR

Stakeholders

Mining,
livestock,
motorcycle
assembly,
rubber
plantation
Industrial park
in Chiang Rai

Impacts

PRC
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Note:

Residents
Soil erosion, water
along the road
contamination, dust

Construction
impact

Local
Health sector
government
burden

Residents near Communicable
the road
diseases

Local
government

Residents near
the road

Health sector
burden

Communicable
diseases

Lao PDR = Lao People’s Democratic Republic; O&M = operation and maintenance; PRC = People’s Republic of China.

Trash

Residents
along the
road

Aesthetic
impact

Land use change,
loss of biodiversity

Resettlement,
accidents,
communicable
diseases
Health sector
burden

Residents
along the
road

Local
government

Residents
along the
road

Environmental
impacts

Social impacts
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potential unfavorable social and environmental effects that would mainly
accrue to stakeholders in Lao PDR, and help ensure a win–win outcome
of the investment in the project road.
In addition to direct impacts on VOC and project investment costs,
attempts should be made to capture wider impacts through changes in
trade, investment and tourist flows, as well as anticipated social and
environmental effects. While not all of these effects are quantifiable, they
could be more substantial than what the conventional analysis could
capture. Table 6A.2 illustrates the ranges of effects that could be covered.
Conventional analysis captures mainly direct effects in the first four
rows: concessional finance; construction and operation and maintenance;
changes in traffic; and saved transport cost. The rest of the effects are
of an indirect and long-run nature. Depending on data availability (for
example, time series local customs data, disaggregated household survey
data) and feasibility of stakeholder interviews, some of these effects could
be analyzed and projected in a coherent way, for example, using models
for regional markets of representative traded goods that are transported
increasingly due to the project.
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Economic space for transnational
infrastructure: gateways,
multimodal corridors and special
economic zones
Peter J. Rimmer and Howard Dick

7.1 INTRODUCTION
The difficulties in determining investment priorities arise in large part from
the problem of externalities, that is, large divergences between private and
social costs/benefits. An important externality that is often overlooked in
a narrow domestic calculus is the costs and benefits of improved transnational linkages. The Asian Development Bank (ADB) rightly sees potential for strengthening regional social and political ties within Asia through
regional corridor development as a step towards building an Asian economic community (Kuroda 2006). Some would go further and suggest
that regionalism is a matter of survival for Asia in a tri-polar world alongside Europe and the United States. There may be important non-economic
benefits of regionalism beyond raising national income and reducing
poverty. Thus greater weight may be given to regional cooperation and
regional projects than would be consistent with purely economic goals.
Nevertheless, there are pitfalls in taking a partial approach to externalities. A proper calculus for setting investment priorities must still
take account of all large externalities, not merely those that happen to
be in current fashion (for example air and water pollution, and congestion). As the dialogue on trade liberalization is coming to recognize,
‘behind-the-border’ externalities sometimes outweigh those ‘at-border’.
For most international air and sea movements, main cities are the border
and their functional efficiency or lack thereof has a great impact upon
logistic costs. Too narrow a focus on land-border infrastructure may risk
a double misallocation of resources stemming from neglect of both vital
urban infrastructure projects and more modest but no less essential infrastructure in rural areas, which are the source of food and raw materials.

217

BHATTACHARYAY PRINT (M2962).indd 217

24/08/2012 16:20

218

Infrastructure for Asian connectivity

Unfortunately, few countries are thorough and transparent in determining
national infrastructure priorities and funding because of lack of data and
expertise, opportunism and politicking. Yet the clear evidence of endemic
congestion, pollution and flooding in large cities and rising real prices for
food and raw materials points to massive diseconomies of agglomeration.
To assess transnational externalities specifically, it is necessary first
to determine the appropriate economic space and the emerging spatial
pattern within it. Here the term ‘appropriate’ economic space may be
more apt than the static one of ‘optimal’ economic space. The latter is hard
to apply in the situation of rapid growth and structural change occurring
within a diverse Asian realm stretching from the Pacific Islands in the east
to the Black Sea in the west. More important, however, is the nature of
economic space. This should be envisaged as highly contoured, with the
dominant economic zones being large cities, which are also gateways to
the wider world. These gateways are integrated with the international
economy by flows along corridors. Where land corridors traverse international boundaries, they may be identified as locations for regional special
economic zones (SEZs) that could enhance greater Asian regionalism.
Within this broad policy context, this chapter elaborates the characteristics of economic space by depicting its unbounded, uneven, sometimes
discontinuous, and multidimensional character. Then the spatial planning
tools of gateways and multimodal corridors are outlined and applied to
Mainland Southeast Asia, Island Southeast Asia and the Pacific Islands.
The efficiency and effectiveness of regional special economic zones are
assessed in terms of their potential role in deepening Asian integration
before contemplating the post-Kyoto effects of fuel pricing on the split
between different transport modes.

7.2 DEFINING APPROPRIATE ECONOMIC SPACE
Spatial analysts have shied away from defining optimal economic space.
Roger Vickerman (1980: 165) states that ‘the search for optimality in
models of spatial economies is probably as fruitless as that for optimality
in the economies themselves’, because the models are too restrictive or too
simple. As ‘optimal spatial planning is not a practical proposition in operational terms’, he suggests that rather than ‘start with the rigid framework
of equilibrium’ the task is ‘to build up our picture of the spatial economy
by a detailed consideration of the interactions and linkages between
decisions and decision-makers’.
Almost three decades later, Vickerman (2007, pers. comm. 2008) admits
that there is a better understanding of the impact of infrastructure on
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regional economic cooperation, but his basic message is still valid: do not
assume that investment in infrastructure will solve all problems. What
Vickerman omits to say, however, is that it does not make sense to try
and identify ‘optimality’ in the conditions of rapid growth and structural
change that pertain across Asia. All that can be done is to determine
whether a particular economic space is appropriate for the purpose at
hand.
National governments use cost–benefit analysis to rank spending priorities, including where to locate investment, what kind of investment and
how much investment. The problem is that the usual national calculus
omits regional effects or externalities (spillovers) and underestimates
the potential of trade and foreign direct investment.1 This gives rise to a
problem of negative externalities or spillovers.
In large countries such as the People’s Republic of China (PRC), India
and Indonesia, international spillovers are apparent only in their border
areas. In smaller countries, however, spillovers have a proportionately
larger effect. Apart from the tiny Pacific Island economies, this is also the
case, for example, in Singapore, Malaysia and Cambodia. Thus, the key
issue is not optimality but what is appropriate to the case in question:
Mainland Southeast Asia, Island Southeast Asia or the Pacific Islands.
These instances are sufficient to highlight that a ‘seamless’ Asia is a long
way from realization. Asia is not only separated by oceans and deserts,
and split by different cultures and linguistic groups, but it is also divided
by national boundaries. The boundaries are points at which political jurisdictions change and where international transit trade data are collected.
They are associated with barriers to the flow of goods, not only stemming
explicitly from tariffs and quotas, but also arising implicitly from inconsistent standards and irritations linked with border crossings. However,
these boundaries pose obstacles to trade even where no formal barriers
exist (Fujita et al. 1999). National boundaries also pose obstacles to movements of people that persist well after formal barriers to trade in goods
have been lowered.2 Even if we dispensed with national borders and considered trade flows across unbounded economic space, distinct regions of
industrial specialization would still evolve of their own accord and exhibit
a distinct centre and periphery (Fujita pers. comm. 1999).
Urban agglomeration is becoming increasingly important due to the
globalization of the world economy. The process is examined as a general
equilibrium analysis between agglomeration economies stemming from
interfirm linkages and agglomeration diseconomies arising from immobile factors. Specifically, Fujita et al. (1999) give special attention to the
impacts of increasing returns and degree of interactive activity, and the
effects of transport and communications costs on urban concentration and
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SPATIAL CONCENTRATION
of increasing returns sectors/
interactive activity

TRANSPORT/
COMMUNICATIONS
COSTS

REDISPERSION
due to lower factor prices
weaker competition

CONCENTRATION
due to agglomeration
economies

DISPERSION
due to immobile
factors

Source: Revised version of Masahisa Fujita (pers. comm. 1999).

Figure 7.1

Agglomeration diagram showing non-linear impact of
transport and communications development on the spatial
concentration of increasing return sectors and interactive
activities

dispersion. As outlined in Figure 7.1, the main findings of their theoretical
exercise are that tensions between centrifugal and centripetal forces shape
the spatial economy.3
1.

2.

3.

The dispersion of firms arises when transport and communication
costs are sufficiently low, and immobile factors such as land and, in
some cases, labor are important centrifugal forces.
Structural transition from dispersion to concentration occurs when
transport and communication costs rise to intermediate levels and
firms engage in backward and forward linkages to create the circular
logic of agglomeration (that is, producers want to locate close to their
suppliers and customers).
The redispersion of firms (that is, deconcentration and decentralization) occurs when transport and communication costs have
declined sufficiently over time to allow easy access to other firms and
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consumers, and agglomeration is no longer important due to lower
factor prices and weaker competition.
Even when transport and communications costs fall, the spatial structure
marked by agglomeration may persist over decades due to interdependence
between the locational decisions of firms.
The welfare and policy implications of urban concentration and dispersion are addressed by Takatoshi Tabuchi (1998) after synthesizing
William Alonso’s (1964) work stressing intracity transport costs, and
Paul Krugman’s (1991) paper emphasizing interregional transport costs,
Tabuchi sees agglomeration policies as being desirable in the process of
urbanization, but unnecessary in the case of redispersion, which is attained
without government intervention (see also Krugman 1995). Where interregional transport costs are high, it follows from a social welfare viewpoint
that dispersion is worse than agglomeration, and that a decentralization
policy, often conducted in regional planning, is not justified.
As Asia becomes more integrated and when critical thresholds are
reached, falling transport costs may trigger an abrupt change in economic
geography, disrupting any temporary equilibriums that may have been
attained. As in the recently emergent PRC, shifts in regional specialization
would be prompted, leading to the coalescence of new economic regions.
Should transport costs fall, changes in the distribution of industry between
centre and periphery, or a reversal of their respective positions, may occur.
Economic space is not only unbounded but is also uneven as reflected
in the concentration of flows in corridors between main cities; multidimensional in the sense that there is an array of air, sea, land, telecom and
financial spaces that have to be integrated; and discontinuous, with city
cores linked by telecommunications being more adjacent economic spaces
than physical hinterlands (see Box 7.1). These observations underline the
significance of urban hubs and (international) intercity corridors. It is
important not to become too preoccupied with regional land crossings and
to focus on intercity connections. Rural areas do not aggregate demand
for airlines, container ships and telephone traffic; their place in the articulation of national and international networks involves the collection and
distribution of commodities at thin densities of traffic and hence imposing
only modest demands on infrastructure.
In Asia the capital or main cities are the largest agglomerations of
economic activity and the main generators of regional flows, primarily
because market forces are irresistible and largely impervious to any government attempts to slow them down. A policy of redispersing activities
from these cities is very difficult to promote because it runs counter to
market forces and takes decades to realize. In short, it is seldom possible
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BOX 7.1 CHARACTERISTICS OF ECONOMIC
SPACE
Economic space is uneven. This is reflected in the disposition
of contours and gradients on economic potential maps that give
rise to corridors where flows converge. While every village is in
some way connected into national transport and telecommunications systems, the density of flows increases markedly between
towns and cities, especially between main cities. Most significant
regional movements are between main cities and their ports,
except in the case of raw materials. Corridors for the most part
are intercity flows.
Economic space is multidimensional or, in conventional jargon,
multimodal. However, land space, air space, sea space, tele space
and financial space are all different dimensions. Collectively,
they constitute what has been described as the ‘space of flows’
(Castells 1996: 376–428). But corridors are not necessarily
SPECIAL
ECONOMIC
ZONE

SPECIAL
ECONOMIC
ZONE

SEAPORT

AIRPORT

SPECIAL
ECONOMIC
ZONE

SPECIAL
ECONOMIC
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SEAPORT

AIRPORT
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Source:

Based on Dick and Rimmer (2003: 343).

Figure 7.2

Instantaneous telecommunications between city-cores
has produced a ‘pancake-like’ structure
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multimodal or, at least, only partially so. The issue here is one of
integration.
Economic space may also be discontinuous but this phenomenon is not so widely acknowledged. Telecommunications not
only transcend economic space but also bring the business cores
of major cities into instantaneous contact. As shown in Figure 7.2,
the spatial outcome is that these essentially similar city-cores are
stacked pancake-like on top of each other (see Dick and Rimmer
2003: 343). In some respects, the cores of Bangkok, Beijing,
Hong Kong, China, Jakarta, Kuala Lumpur, Manila, Singapore
and Tokyo are more adjacent economic spaces than their
physical hinterlands.

to develop a new main city in a place chosen by policymakers. Removal
of price or investment distortions will correct imbalances between capital
or main cities, small towns and rural areas. However, as illustrated by Ben
Higgins and Donald Savoie (1995) in regard to Malaysia, planners have
had little success in altering the spatial distribution of economic activity
to accord with the stated goals of national policy. Rather than leave the
location of spread effects to the market, letting them occur where they
would without intervention, planners sought, ineffectually, to direct them
to certain areas to benefit particular societies.
These observations do not mean that all available resources should be
poured into capital or main cities.4 The proposition reflects that on the
whole capital or main cities, with the exceptions of Singapore and Kuala
Lumpur, suffer from public underinvestment. Private investment has been
focused on shopping malls rather than infrastructure (Rimmer and Dick
2009). Many cities have had no major infrastructural additions since the
colonial era, and the city and its networks have been overwhelmed by the
consequences of rapid economic growth. The history of the world suggests
that urbanization goes in tandem with industrialization.
The capital or main cities in Asia have coalesced with industrialization. Since the 1980s, industrialization has shifted the economic centre
of gravity away from extensive agricultural hinterlands to the main cities
(Dick and Rimmer 2003). Since then, the immediate hinterland and associated economies of agglomeration have transformed the main cities into
extended metropolitan regions typified by Greater Bangkok, Greater
Jakarta and Greater Manila. Not only are these mega-city regions once
again closely linked with the world economy, but they are also much less
dependent on their agricultural hinterlands, becoming the new enclaves. In
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turn, the main cities are also the gateways that may constitute a high proportion of national economies (for example Bangkok in Thailand, Manila
in the Philippines and Kuala Lumpur in Malaysia) and are the focus of
multimodal corridors.

7.3 GATEWAYS AND MULTIMODAL CORRIDORS
Gateways and multimodal corridors are the building blocks for creating
an Asian spatial economy in which competitiveness is advanced by efficient, safe and secure transport systems that support the region’s success
in the rapidly changing world of international commerce. Essentially,
gateways and multimodal corridors are major systems of marine, road,
rail and air transportation infrastructure of regional significance for
international commerce located within a defined geographical zone (see
Box 7.2 and Rimmer forthcoming). They are discussed here by reference
to regional infrastructure derived from bilateral or multilateral cooperative agreements designed to strengthen regional connectivity by broadening economic opportunities between countries in Mainland Southeast
Asia, Island Southeast Asia and the Pacific Islands, to permit greater
accessibility to resources, technology and knowledge (Kuroda 2006: 1).
Gateways have been added in Figure 7.3 to the seven multimodal
transport corridors identified by the Japan External Trade Organization
(JETRO, 2007) as reflecting Japanese business interests in Mainland
Southeast Asia and Island Southeast Asia: Singapore–Bangkok, Bangkok–
Hanoi, Bangkok–Yangon, Bangkok–Ho Chi Minh City, Hanoi–Hong
Kong/Guangzhou, Singapore–Jakarta and Bangkok–Manila. Three other
corridors that are key to an understanding of the regional economies have been added: the Bangkok–Kunming–Hanoi corridor, the
Singapore–Manila corridor and the Singapore–Hong Kong, China corridor. Conversely, gateways and multimodal corridors have less currency
in planning frameworks designed to develop regional integration between
the island economies of the Pacific through the provision of regional transport and communications infrastructure.
Across Mainland Southeast Asia, comprising Cambodia, the Lao
People’s Democratic Republic (Lao PDR), Myanmar, Thailand and Viet
Nam, intercity corridors involve dense flows of air passengers and freight,
telecommunications and financial transfers. In some cases, there is also
busy sea traffic by container ships. There is minimal regional land traffic
to match that between Kuala Lumpur and Singapore, which is only a
four-hour journey (Table 7.1). Road and rail connections between Kuala
Lumpur and Bangkok allow busy regional traffic, but mainly to and from
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GATEWAYS AND MULTIMODAL
CORRIDORS

Gateways and multimodal corridors need to be distinguished from
modal corridors and hubs.
A modal corridor is provided by a single mode. Generally,
goods and people move by sea, inland waterway, air, rail, or road
corridors and information by telecommunications corridors.
A hub is an articulation point offering intra-modal connections
that permit transfers and transhipments (e.g. seaport, river port,
airport, rail terminal, road depot or teleport).
Establishing an efficient hub-transport corridor network is a key
element in the development of both on-the-ground and air-based
systems. In examining linear ground-based systems with defined
end-points, a large area needs to be scanned, as illustrated by
Australia’s East Coast Transport Corridor scoping study (AG
2001), to identify possible rail corridors offering the most direct
connection between hubs of high existing and projected demand
with provision for intra-modal facilities. Where transport corridors
traverse borders, they become bi- or tri-national trade channels
for which various regional interests group together to develop or
consolidate the infrastructure.
The integration of these separate systems of hubs and modal
corridors requires definitions of gateways and multimodal corridors.
A gateway is a multimodal entry or exit point (i.e. a collection of hubs) through which goods and international passengers
move beyond local and regional markets. Its intermodal function
is to articulate the regulation of movements of people and goods
through gateways.
A multimodal corridor (or belt) is a linear orientation of international passenger and freight flows that connect gateways to major
markets. Multimodal corridor structure differs according to what
is moving.
Thus gateways are the nodes and multimodal corridors the
edges through which flows are directed within transport networks
connecting supply locations and markets in regions with demand.
Key gateway and multimodal corridor elements are: the scale
and efficiency of port/airport infrastructure and capacity; multimodal corridor capacity within the urban area and from gateway to
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market; combined gateway–multimodal corridor reliability; system
design for reducing life cycle cost by eliminating steps in the
handling of goods through the network; and information systems
linking gateways and multimodal corridor operators.
With the globalization of markets and the emergence of
complex production networks and multistep supply chains, gateways and multimodal corridors have become important components of integrated logistics systems aimed at creating the highest
level of customer satisfaction by managing global value-added
activities. Corresponding institutional frameworks, supported by
service providers, seek to optimize the efficient flow and storage
of freight, and facilitate both people and related information movements within this logistics corridor. Both metropolitan congestion
and border crossings are impediments to the efficient operation of
the logistics corridors.
Often the term ‘economic corridor’ is used where the gateway,
multimodal corridor and logistics corridor strategies are integrated
into packages of long-term investment measures that seek to
redistribute vibrant economic development. The redistribution
process is so designed that development is not concentrated in
gateway cities but spread along the route to encompass smaller
cities and rural areas. Attention here is centred on the initial
prerequisite – the availability of the physical infrastructures of
transport and telecommunications provided by the gateways and
multimodal corridors (i.e. the ‘space’ of places) – rather than on
elaborating either the institutional framework for logistics corridors
or the economic corridors that underpin the regional planning
framework designed to facilitate competitiveness in international
trade.

southern Thailand, which is closer to Peninsular Malaysia than the Thai
capital.
Improved regional access has not created new economic corridors
comparable to Singapore–Kuala Lumpur–Bangkok, but generated some
prosperity in what used to be remote up-country zones (Table 7.1).5 This
is especially true of northern Thailand, Lao PDR and southwest PRC
as part of the Greater Mekong Subregion (GMS). For political reasons,
Myanmar has only partially shared in these opportunities through the
flood of refugees into northern Thailand, thereby creating a plentiful
supply of cheap labor. Nevertheless, Chiang Mai as the main urban focus
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Gateways and multimodal corridors in Southeast Asia
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Table 7.1

Door-to-door inter-city transport in mainland Asia, 2006

Route

Land transport

Sea transport

Km

Day

Cost
(US$)

Day

Cost
(US$)

1550

3

1673

6

1360

Bangkok–Yangon

945

3

730

30

1130

Bangkok–HCMC

913

2

1390

2–3

560

Guangzhou–Hanoi

1190

2

3000

4–6

560

HCMC–Hanoi

1600

3–4

1200

4–6

750

1555
Bangkok–Hanoi
(East–West route via
Savannakhet and
Dongha)
Bangkok–Hanoi
2719
(North–South route via
Mekong and Kunming)

3–4

4200

10–15

2000

6

n.a.

10–15

2000

Singapore/Kuala Lumpur
–Bangkok

Remarks

10t truck
& 20ft
container,
excluding
customs
10t truck
& 20ft
container,
excluding
customs
10t truck
& 20ft
container,
excluding
customs
40ft
container
including
customs
40ft
container
domestic
cargo
40ft
container
including
customs

Note: In 2006 the cost per ton from Hanoi to Kunming was US$270; the cost per TEU
from Haiphong to Kunming was US$1579 (Banomyong, 2007).
Sources:

Banomyong (2007), JETRO (2007) and JICA (2007).
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of the region is still a city of less than 0.5 million people, and the urban
planning area of the Chinese border city of Jinghong has a population of
only 135 000 (UN Habitat and ADB 2005).6
On the Thai–Malaysian border better regional infrastructure has helped
to maintain some level of prosperity in the troubled southern Thai
provinces which would otherwise have continued to suffer from their
remoteness from their administrative and economic centre of Bangkok.
This is not a new phenomenon because Penang has always extended its
economic hinterland into southern Thailand, facilitated early in the twentieth century by the completion of regional rail connections (Dick and
Rimmer 2003). Nevertheless, the main southern city of Hat Yai, despite its
economic potential, still has a population of only 363 000.7
Land traffic between Bangkok and Yangon, Ho Chi Minh City and
Hanoi in the Greater Mekong Subregion is sparse at this stage due to the
mountainous topography and lack of road development (Table 7.1). Sea
traffic is still by far the cheapest way of moving cargo, except for valuable
airfreight. In the long run, most benefit will be derived from improved road
transport to Yangon because the sea route from the Gulf of Thailand is a
long way round. The benefit is less obvious for Ho Chi Minh City because
the sea route from Bangkok to this significant and rapidly growing economic hub is more direct, taking two to three days by ship compared with
two days by road (JETRO 2007). Ho Chi Minh City has a more vibrant
economy than Yangon and the improvement in land transport could help
Phnom Penh to develop into more than an economic outpost, particularly
with the attractive back haul rates on offer. Sometimes key elements of
domestic infrastructure may yield a higher social return (for example,
an upgraded highway between Ho Chi Minh City and Hanoi), although
trade-offs with alternative investments may be difficult to discern because
of the lack of clarity in national priorities.
Most discussions on the Greater Mekong Subregion focus on the
Bangkok–Hanoi land connection. Despite the establishment of logistics
operations between Guangzhou in southern PRC and Hanoi, the rival
alternative Bangkok–Hanoi routes have yet to attract regular commercialized trucking operations. Following the completion of the Second Mekong
International Bridge between Savannakhet and Mukdahan, the East–
West route via Dongha, favoured by the Japanese government to connect
the country’s affiliated companies in Thailand with their counterparts in
Viet Nam, has reduced transit time between Bangkok and Hanoi by road
from four to three days compared with 10–15 days by sea (Table 7.1). Yet,
according to Masami Ishida (2007), the roundabout North–South Route
via Kunming, preferred by the Chinese government, seems to have better
prospects for road transport between Bangkok and Hanoi/Haiphong due
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to the route’s higher population, density and gross regional product. Even
when one or both of these routes have commercialized trucking services,
sea transport will still maintain its advantage in bulk transport.
Island Southeast Asia and the Pacific Islands as a contiguous geographic region may be separated into five distinct zones (Figure 7.4).
First is the economic core, forming a corridor of dense traffic situated
between West Malaysia, Singapore and Java. This corridor contains four
main cities (Kuala Lumpur, Singapore, Jakarta and Surabaya) and has
a combined population of around 150 million (2005). The western side
of Peninsular Malaysia is well-articulated, although there are still political issues to be resolved between Malaysia and Singapore in facilitating
road and rail traffic across the two bridges. In the absence of a land corridor between Singapore and Java there is dense air and sea traffic. On
the island of Java itself, however, land traffic is greatly handicapped by a
highly inefficient rail network and a very incomplete Trans-Java Tollway
System.
The second zone, encompassing the huge, resource-rich island of
Sumatra, has enormous potential to link in more closely with the economies of West Malaysia, Singapore and Java, but awaits the completion of a
reliable all-weather trans-Sumatran highway and the resolution of regional
trade facilitation issues, including flows of illegal labor migrants. Some of
that potential has been recognized in the Indonesia–Malaysia–Thailand
Growth Triangle (IMT-GT) linking northern Sumatra with northern
Malaysia and southern Thailand. But in fact the prime international orientation of the rich Sumatra province continues to be towards Singapore.
On the similarly resource-rich islands of Kalimantan, all-weather roads
are now allowing a modest degree of regional traffic between East
Malaysia and Indonesian Kalimantan, but here the economic potential is
constrained by low population densities and low resource endowments.
The third zone is the Philippines, which divides into three subzones.
The main island of Luzon, which in economic terms is not much more
than Greater Manila, has a strong sea and air traffic orientation to Hong
Kong, China; Taipei,China; and Japan, and a lesser connection by the
same modes to Singapore. The second subzone comprising the Central
Philippines archipelago is focused on Cebu City and, to a lesser extent,
Iloilo City. The big resource-rich island of Mindanao is the third subzone.
The problem with the economic development of Mindanao is its distance
from Manila and the 35-year Muslim insurrection. The Philippines has
been more successful than Indonesia in building land bridges between the
islands connecting to roll-on roll-off and fast ferries. Nevertheless, domestic economic integration will be held back until there is some settlement
of the Muslim rebellion so that Mindanao can be developed to its full
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Spatial structures of Island Southeast Asia and the Pacific
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potential and a solid economic axis be created between Greater Manila,
Cebu and Mindanao.
Considerable political and agency effort has gone into the development of the Brunei Darussalam Indonesia–Malaysia–Philippines East
ASEAN Growth Area (BIMP-EAGA) region (Cooney 2007). This region
links Brunei, North Sulawesi and East Kalimantan (Indonesia), Sabah
(Malaysia) and Mindanao (the Philippines). The hope has been that an
open region would help to overcome the locational and developmental
disadvantage of these remote parts of all three countries. In practice,
the region has lacked any core or any fundamental rationale. The insurrection in Mindanao, ongoing tensions over unofficial labor migration
from Indonesia and the Philippines to East Malaysia, plus the age-old
smuggling trade in the same direction, hamper efforts at integration. In
other words, the liveliest economic potential consists precisely in those
activities which governments seek to restrict. It is not apparent that lack
of infrastructure is the critical constraint upon the much-needed economic
development of this region.
The fourth zone, comprising the vast expanse of Eastern Indonesia,
the least developed part of Indonesia, presents a more intractable challenge. Except on the large islands of Sulawesi and West Papua, there is
very little scope for land-based communications and no alternative to
air and sea transport. Sparse populations and low labor productivity
rule out the development of manufacturing centers so that, except for
pockets of resource exploitation or tourism, outmigration is the best
prospect for economic advancement. Container movements by sea, a
key indicator of the pace of economic development, in 2006 totaled only
an estimated 230 000 TEUs (twenty-foot equivalent units) for this zone,
about the same as the estimated 220 000 TEUs for the Pacific Islands
(Table 7.2). These tiny volumes of traffic may be compared with 8.8
million TEUs for Mainland Southeast Asia and 42 million TEUs for
Island Southeast Asia’s Zone 1 (1.9 million TEUs for Zone 2; and 3.4
million for Zone 3).
In the fifth zone of the Pacific Islands, the development challenges
mirror those of Eastern Indonesia over an even wider area and sparser
populations (World Bank 2006; ADB 2007a). Papua New Guinea is the
only landmass in the South Pacific where land-based transport has
the potential to integrate urban centres. Port Moresby, its capital, is the
largest centre in the Pacific Islands, with a population of almost 300 000
(Table 7.3). Beyond Papua New Guinea, Greater Suva, the capital of Fiji,
has a population of 225 000 and only the main island of Viti Levu has seen
any development of manufacturing (mainly textiles), but this has been
undermined recently by political turmoil.
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Throughput of Southeast Asia and Pacific Islands ports ranked
in world container port traffic league, 2006
Rank

Mainland SE Asia
Greater Mekong
Sub-region
Laem Chabang
Bangkok
Ho Chi Minh
Haiphong
Cai Lan
Qui Nhon
Da Nang
Sihanoukville
Subtotal
Island SE Asia
Zone 1 Urban
Corridor
Singapore
Jurong
Port Klang
Tanjung Pelapas
Pasir Gudang
Tanjung Priok
Tanjung Perak
Subtotal
Zone 2 Western
Indonesia
and Malaysia
Outside Urban
Corridor
Penang
Belawan
Bintulu

TEUs
(thous)

21
67
42
147
291
347
n.r.
226

4123
1451
2328
464
113
54
36
221
8790

1
102
16
19
94
25
n.a.

24 792
816
6326
4770
881
3280
1059
41 924

96
191
241

850
304
192

Rank
Kuching
Muara
Kuantan
Pontianak
Sibu
Rajang
Kota Kinabalu
Subtotal
Zone 3 Philippines
Manila
Davao
Cagayan de Oro
General Santos
Iloilo
Zamboanga
Subic Bay
Cebu
Subtotal
Zone 4 Eastern
Indonesia
Makkasar
Bitung
Zone 5 Pacific Islands
Apra (Guam)
Noumea
Papeete
Pago Pago
Port Moresby
Suva
Subtotal

TEUs
(thous)

269
n.r.
281
334
346
349
n.a.

152
131
125
66
54
53
n.a.
1927

34
205
247
302
316
341
n.r.
n.a.

2722
258
178
97
84
60
35
n.a.
3434

n.a.
n.a.

n.a.
n.a.

n.r.
n.r.
335
n.a.
n.a.
n.a.

82
75
65
n.a.
n.a.
n.a.
222

Notes: n.r. = Not ranked due to unavailability at the time of Containerisation
International going to press; n.a. = not available. Figures for 2006 for Apra and Noumea
are estimates. Figures for 2006 were not available for Makassar (ranked 223 with 239 000
TEUs in 2005); Kota Kinabalu (ranked 233 with 208 000 TEUs in 2005); Pago Pago
(unranked with 32 000 TEUs in 2005) and Cebu (455 000 TEUs in 2003). No information
is available for the Indonesian ports of Makassar and Bintulu, and the Pacific Island ports
of Kirabati, Betio, Sama, Apia, Tuvalu, Funafuti, Vanuatu, Port Vila, Sato, Port Moresby,
Alotau, Kavieng, Kimbe, Lae, Madang, Oro Bay, Rabaul, Wewak, Lautoka and Suva.
Sources:

CI (2007: 8–11), Dick and Rimmer (2003).
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Capital city populations for Pacific Island countries, 2007

Capital city

Country

Port Moresby
Greater Suva
Noumea
Hagåtña
Papeete
Honiara
Apia
Port Vila
Nuku’alofa
Palikir

Papua New Guinea
Fiji
New Caledonia
Guam
French Polynesia
Solomon Islands
Samoa
Vanuatu
Tonga
Federated States of Micronesia

Population
(’000s)
299
224
156
149
131
66
43
40
25
7

Source: UNS (2008).

For the rest of the South Pacific, natural resource development and
tourism are therefore the limits of economic potential (COA 2006).
Economic improvement for individuals and their families depends heavily
on outmigration to and remittances from Australia and New Zealand.
Tourism and labor flows sustain a basic network of air traffic. A daily
flight connection (that is, five or more per week) is not only the minimum
level of accessibility for business people but also a very good indicator of
proximity to or remoteness from the economic cores of the international
economy (Figure 7.5). Only Apia, Guam, Honiara, Nadi, Noumea,
Papeete, Port Moresby, Port Vila, Rarotonga and Nuku’alofa on this
score have daily flights through to Auckland, Brisbane, Cairns, Fukuoka,
Los Angeles, Manila, Melbourne, Nagoya, Osaka, Paris, Seoul, Sydney
or Tokyo (Table 7.4). Some direct international shipping services have
been mostly replaced by feeders to and from smaller ports ‘hubbing’
on local transshipment centers, notably Auckland for the South Pacific
and Guam for Micronesia (ADB 2007a). The problems of domestic
passengers and goods movements, which for the most part involve collection and distribution to and from their tiny capital ‘cities’, are almost
intractable, because of the minuscule scale combined with institutional
failure. Governments can readily be criticized for poor investment decisions and stifling regulation, but it is unlikely that, without massive subsidies, private sector investment will be forthcoming on anything like the
necessary scale.
The eastwards transition across the five zones from Island Southeast
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Flights per average working day, March–April 2008
Pacific Islands airports
APW GUM HIR NAN NOU PPT POM VLI RAR TBU

AKL
BNE
CNS
FUK
LAX
MNL
MEL
NGO
OSA
PAR
SEL
SYD
TOK

Auckland
Brisbane
Cairns
Fukuoka
Los Angeles
Manila
Melbourne
Nagoya
Osaka
Paris
Seoul
Sydney
Tokyo

1
–
–
–
–
–
–
–
–
–
–
–
–

–
–
–
1
–
1
–
1
2
–
2
–
4

–
2
–
–
–
–
–
–
–
–
–
–
–

4
1
–
–
2
–
1
–
–
–
–
2
–

–
–
–
–
–
–
–
–
–
–
–
1
1

–
–
–
–
4
–
–
–
–
1
–
–
–

–
2
2
–
–
–
–
–
–
–
–
–
–

–
–
–
–
–
–
–
–
–
–
–
–
1

1
–
–
–
–
–
–
–
–
–
–
–
–

1
–
–
–
–
–
–
–
–
–
–
–
–

Note: Pacific Islands Airports: APW Apia, GUM Guam, HIR Honiara, NAD Nadi,
NOU Noumea, PPT Papeete, POM Port Moresby, VLI Port Vila, RAR Rarotonga and
TBU Nuku’alofa.
Source: OAG (2008).

Asia to the Pacific highlights the benefits and the limitations of a development and infrastructure policy conceived in terms of gateways and multimodal corridors. There is a progressive switch from the well-developed
multimodal intercity corridor, stretching from Medan/Penang via Kuala
Lumpur, Singapore and Jakarta to Surabaya, through the resourcerich areas of Sumatra and Kalimantan, the three key subzones in the
Philippines, and the vast zone of Eastern Indonesia, to the islands of the
South Pacific where there are no multimodal corridors at all. These differences are of crucial importance in considering the efficiency and effectiveness of SEZs and their role in regional cooperation and integration (ADB
2007b).

7.4 SPECIAL ECONOMIC ZONES
Since the establishment of the original export processing zone in
Kaohsiung, Taipei,China, in 1965, much hope has been invested in special
economic zones (SEZs) (or their equivalents such as the existing free ports
of Hong Kong, China; Singapore; and Penang in Malaysia) as ways of

BHATTACHARYAY PRINT (M2962).indd 235

24/08/2012 16:20

236

BHATTACHARYAY PRINT (M2962).indd 236

24/08/2012 16:20

Figure 7.5

Flights per average working day from the Pacific Islands

Economic space for transnational infrastructure

237

bypassing the constraints of poor infrastructure and weak governance
in many Asia-Pacific countries (Kuchiki 2006; ESCAP 2007). Although
Penang lost its free port status in 1969, free-trade zones were established
there in 1971 following a Malaysian trade mission to Taipei,China and
subsequently dispersed throughout the country. In particular, these
Malaysian export enclaves, like those in Taipei,China, were used not
only to compensate for infrastructure deficiencies but also to adopt flexible policies targeting multinational companies in the electronics industry
(Table 7.5). Since the 1980s, SEZs, typified by Shenzhen in the PRC,
have proliferated in Asia as catalysts for economic reform and alleviating
poverty. While fostered by local or provincial governments, they have
been subject to central government intervention to attract multinational
anchor firms. Now these SEZ-style policies are being promoted as an
instrument to strengthen the impact of regional transport and communications infrastructure, particularly in the Greater Mekong Subregion,
together with the construction of domestic transport infrastructure and
agricultural development.
Some SEZs in Asia have achieved rapid employment growth, especially
for women, increased exports, and boosted skills and technology transfer.8
However, SEZs are not a panacea for all problems as there have been
failures manifest in low net exports, poor linkages, unclear cost–benefit
structures, administrative barriers and social issues (including providing a
cover for corrupt and illegal business practices).9 Akinci (2006) has attributed these failures to public sector development, uncompetitive policies,
lack of integrated development procedures and controls, and inadequate
institutional infrastructure (see also World Bank Group 2008). The
importance of location as an independent variable was not considered in
evaluating the mixed track record of SEZs.
The most profitable locations for SEZs in Asia have been found in the
immediate hinterlands of global gateways (Figure 7.6).10 Proximity to gateways has been a key factor in the efficiency and effectiveness of SEZs in the
Pearl River Delta; the Indonesia–Malaysia–Singapore Growth Triangle
(IMS-GT) linking Singapore with the Indonesian provinces of West Sumatra
and Riau and the Malaysian state of Johor; the Lower Yangtze ‘economic
zone’; and the emerging Seoul–Incheon–Gaesung triangle. Usually, gateway
cities are also the most valuable component of the national market, the
largest market for skilled labour, have the most frequent national and international transport connections, have the most accessible information and
the cheapest search costs (Rimmer and Dick 2009). All these factors generate
externalities leading to increasing returns to scale.
New special economic mega-zones (SEMZs) are emerging to overcome
the traditional enclave-like character of SEZs and accommodate the
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–

–
–
–

5(EPZ)
–
3(EPZ)
–
13(FIZ)
4(public)
41(private)

Japan
Macao
Mongolia

Taipei,China
South Korea
Cambodia
Indonesia
Malaysia
Philippines

15(EPZ)

PRC

Hong Kong, China

EPZs
(no.)
COC SEZ
[56(ETDZ)
12(FTZ)
53(HIDZ)
49TIZ)
14(BECZ)
10(THR)]
IE
CP
SP
2(OSFTZ)
IP
1(TZ)
12(EDZ)
IIPC
3FEZ
–
Bonded zone
200
31

Other types
(no.)

Export processing zones in Asia, 2006

Country

Table 7.5

68
39
200
6000
491
1128

200
131
–

336

40 000

Total
employment
(thous.)

54
74

–
70
–

–
–
–

–

–

Female
(%)

24 629
11.6bn
–
11.3bn
5.5bn
1.3bn

965
5.5bn
–

29.6bn

17.0bn

Investment
(US$mn)

354
–
–
1149
3000
1179

77
3100
–

3845

43 360

Firms
(no.)

343
30.6bn
–
18.4bn
12.6bn
32.0bn

–
2.7bn
–

101.5bn

145.1bn

Zone
exports
(US$mn)

–
–
–
–

–

–

83
60

43
80

59

Total
exports
(%)

239
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8(EPZ)
–
–
1(EPZ)
22(EPZ)
12(FTZ)
–

Bangladesh
India
Maldives
Nepal
Pakistan
Sri Lanka
Russian Federation

22(GIZ)
35(IP)
8(IZs)
173(other)
5341
8(SEZ)
EEZ
–
4(IZ)
4(IP)
Nakhodka FEZ
188
101
88
–
888
411
388

452
–
950
85
32
–
–
–
–
–

–
–
45
1035
8.0bn
–
–
3872
287
17 089

1.4bn
6400
1067
252
811
–
–
300
223
–

1367
7000
234
11 717
4.9bn
–
–
8073
4283
413

8242
166
–

–

–
–

–

38

48

76

–
80–100

Source:

Boyenge (2007).

Notes: BECZ, Border and Economic Cooperation Zone; COC, Chamber of Commerce; CP, Cyber Port; EEZ, Exclusive Economic Zone; EPZ,
Export Processing Zone; ETDZ, Economic and Technology Development Zone; FEZ, Free Economic Zone; FIZ, Free Industrial Zone; FTZ,
Free Trade Zone; HIDZ, Hi-Tech Industrial Development Zone; IE, Industrial Estate; IIPC, International Information Products Companies; IP,
Industrial Park; IZ, Industrial Zone; OSFTZ, Okinawa Special Free Trade Zone; SEZ, Special Economic Zone; SP, Science Park; THR, Tourist
and Holiday Resort; TIZ, Taipei,China Investment Zone; TZ, Trade Zone.

10(EPZ)
7(EPZ)
10(EPZ)

Thailand
Singapore
Viet Nam
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trend towards global production networks.11 Their emergence as logistics hubs makes proximity to global gateways an even more fundamental locational criterion. Featuring integrated mixed land use activities,
these satellite mega-zones combine airport, seaport, new town, tourism,
utilities, industrial park and commerce under a single authority (Rimmer
2004a). Employing either public–private partnerships or private developer
approaches, the mega-zones, typified by Incheon FEZ (Rimmer 2004b)
and Dubai Logistics City (DLC), are set within a revamped regulatory
framework offering investors supply chain competitiveness and superior
locational advantages, plus government compliance with World Trade
Organization (WTO) rules and International Labour Organization (ILO)
commitments.12
The archetypal SEZ, on which the special economic mega-zone is based,
is not Kaohsiung’s pure economic platform but Shenzhen, which owed
its initial location to proximity to the global gateway of Hong Kong,
China. The subsequent success of Shenzhen, with a current population of
around 9 million (including floating residents), allowed the SEZ to open
up its own container port terminals (Yantian, Chiwan and Shekou) and
Shenzhen Bao’an International Airport. Although Shenzhen is fourth
in the world league of container ports, the second-ranking Hong Kong,
China continues to serve as the main global gateway.
Moreover, Hong Kong, China with Guangzhou fulfils this role in relation to other zones in the Pearl River Delta. Shenzhen was not chosen
in isolation but was selected to maximize its locational advantages. In
drawing lessons from Shenzhen and its PRC counterparts for India, Chee
Kian Leong (2007) attributes the resultant increased economic growth not
to the sheer number of SEZs, but to the greater scale of liberalization.
In Southeast Asia, unlike the PRC, most countries have only one
international gateway. There is really no choice as to where SEZs are
located due to inefficient inland freight distribution in the Asian-Pacific
Region. Unlike the West Coast of North America, where an efficient
inland distribution system permits the dispersion of equivalent activities
to new and larger cities, the quality of economic space in Asia decays
rapidly as one moves beyond the metropolitan region. As reflected in
Thailand, 80 percent of the country’s 50 industrial estates, parks and
zones are within 150 minutes of Bangkok (BOI 2008); similarly in Viet
Nam there is a proliferation of SEZs in and around Ho Chi Minh City
(Runckel 2008). However, the real issue is not where to locate a SEZ
but how to make the mega-cities more efficient in themselves. This is the
challenge of both infrastructure and governance. In terms of optimal
investment, the highest-yielding returns are in relieving the constraints
of urban infrastructure. Otherwise, improved national and international
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Rimmer (2004a).

Figure 7.6

Location of subregions in East Asia
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infrastructure links are simply delivering more traffic faster into a worsening bottleneck. The real SEZs are the cities themselves and that is where
the focus should be.
In contrast, some non-gateway locations (inland industrial clusters)
identified in Figure 7.7 are being earmarked for SEZs and some inland
logistics parks are being developed as components of regional development strategies to bolster the impact of transport infrastructure development in the border areas of Cambodia, Lao PDR, Myanmar, Thailand
and Viet Nam (Table 7.6).13 The reduction of institutional barriers
through the GMS Cross-Border Transport Agreement (CBTA) are projected ‘to induce the growth of local traffic along border crossing routes
as well as demand shifts from air and maritime transport’ (JICA 2007:
8).14 Nevertheless, some non-gateway locations are likely to impose higher
overall unit costs for non-agricultural and non-resource developments,
place some SEZ firms at a competitive disadvantage, and provide serious
obstacles to dreams of efficient decentralized locations.
The apparent need for regional infrastructure may in large part be a
product of the artificial ‘distortions’ created by national policy regimes.
Genuine economic integration has occurred in the Indonesia–Malaysia–
Singapore Growth Triangle (IMS-GT) where ‘Greater’ Singapore forms
an urban hub, constituting a regional connection in a central location.
While Batam and Bintan Islands in Indonesia provide both labour
for manufacturing firms and land for golf, there is nevertheless, at the
same time, a thriving business attracting regional patrons for gambling,
prostitution and cheaper liquor.
A range of identical or similar activities, according to Andrew Walker
(1999), underpin the apparent economic potential of regional, twin-town
SEZs and may in large part be a function of cumbersome and distorting
policy regimes (for example, counterfeiting, gemstones, illegal migration, logging and ‘smuggling’). For example, in the case of SEZs on
the Myanmar–Thailand ‘border’, the likely outcomes are that refugee
Burmese labour ends up on the Thai side and firms on the Myanmar
side engage in activities that are illegal in Thailand. If the aim of regional
SEZs is to bypass irksome regulations, this is a good way of undermining
national policy. However, Harry G. Johnson (1965) argued forcefully that
distortions should be tackled at source. Over time, liberalization and harmonization of Association of Southeast Asian Nations (ASEAN) policy
regimes should gradually whittle away distortions. In well-functioning
economies industrial clustering occurs within proximity of hubs. Secondor third-best policy regional SEZs are a way of accommodating distortions
not addressing them.
In the Pacific Islands, the equivalents of the SEZs are the tourist resorts.
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VIETNAM

Chiang
Rai
SBEZ

Deep Sea
Port
YANGON

Tak
SBEZ

Khon Kaen
Logistics Center

Phitsanulok
Logistics Center

Mawlamyaing
Contract
Framing

Mukdahan
Distribution
Center

SavanSeino
SEZ

Loa
Bao
SEZ

Dansavan

Hue

Dong Ha

Da Nang

LAO PDR
Aranyapathet

CAMBODIA
Poipet

BANGKOK

Vung
Tao

PHNOM
PENH
Trad
MYANMAR

Koh
Kong

HO CHI MINH
CITY

CAMBODIA

THAILAND

VIETNAM

Kota
Perdana

MALAYSIA

Gateway

Source:

Special Economic Zone

Deep Sea Port

Other Features

Based on Vilmolsiri (2007).

Figure 7.7

Location of existing and proposed special economic zones in
the regional areas of the Greater Mekong Subregion

There are no agglomerations of cheap labour and, because of the low
volumes of cargo, there are no competitive sea and air freight rates compared with what is offered to business in the PRC and Southeast Asia.
Thus, SEZs cannot be expected to play a key role in the Pacific Islands.
Nevertheless, the preoccupation with SEZs has arguably distracted
attention from the gross inefficiencies of the large cities with which they
are linked or in which they are embedded. In many Asian cities the poor
quality of infrastructure is the main obstacle to the movement of people
and goods around the city and in and out of the metropolitan region,
whether to the rest of the nation or to the wider region. It is not just a

BHATTACHARYAY PRINT (M2962).indd 243

24/08/2012 16:20

244

Table 7.6

Infrastructure for Asian connectivity

Major regional developments proposed for border areas in
mainland Southeast Asia

Country

SEZ

Adjacent country Notes

Cambodia

Manhattan (Bavet)
Chhay Chhay
(Poipet)
Koh Kong
Sihanoukville

Viet Nam
Thailand

Lao PDR

Savan–Seno

Thailand

Myanmar

Myawadi–Mae
Sot Regional
Development
Chiang Rai

Thailand

Mukdahan–
Savannakhet
Trat–Koh Kong

Lao PDR

Myanmar

Myanmar

Lao Bao
Moc Bai

n.a.
Cambodia

Thailand

Viet Nam

Thailand
n.a.

Border area

Cambodia

Cheap labour force
available in Cambodia
Some infrastructure
installed from
Thailand and Viet
Nam
Coordinate with
Mukdahan–
Savannakhet SEZ
Many people from
Myanmar working in
Mae Sot, Thailand
Coordinate with
Yunnan Province
(China), Lao PDR
and Myanmar
Coordinate with
Savan–Seno
Coordinate with Koh
Kong
Coordinate with
Myawadi–Mae Sot
First SEZ in Viet Nam
Coordinate with
Manhattan

Note: n.a. = not applicable.
Source: JICA (2007), Takeuchi (2007), Vilmolsiri (2007).

matter of transport and communications. The interlocked problems of
water supply, drainage and sewerage constitute a potentially catastrophic
failure of public investment that may cause many coastal cities to become
dysfunctional as global warming magnifies existing crises. Jakarta and
Surabaya, Bangkok and Yangon are some of the most obvious examples.
How to make national gateways more efficient is therefore an urban, a
national and a regional challenge.
An interesting policy question is why some cities have established
themselves as better gateway locations than others. Singapore; Hong
Kong, China; and Shanghai, for example, have had much more success in

BHATTACHARYAY PRINT (M2962).indd 244

24/08/2012 16:20

Economic space for transnational infrastructure

245

developing critical infrastructure than Jakarta, Manila or Ho Chi Minh
City. The obvious answer is that Singapore and Hong Kong, China are
rich, while Shanghai has mobilized massive funds for modernization of its
infrastructure. Other cities, by contrast, appear short of money and reliant
upon capital flows, which are not necessarily attracted into social infrastructure. This lack of money is true only in a narrow sense. In all these
countries the tax base is concentrated in the capital cities. In relative terms
the problem is not the availability of funds but their distribution and allocation, as testified by booms in real estate and shopping malls. The challenge is one of mobilizing funds from the local tax base for investment in
large-scale projects. Although it is a somewhat trite observation, governance matters. Shanghai has risen to the challenge, as did Tokyo and Seoul
at a time when Japan and the Republic of Korea were not yet prosperous
countries. Other cities are hampered by weak urban governance and lack
of concern – even indifference – from national governments. Endemic
and worsening congestion, pollution, power failures and flooding are the
consequence.
There is a well-grounded concern that the reallocation of scarce investment funds to very expensive urban infrastructure will further starve rural
and upcountry districts of much-needed investment. This is the old argument of ‘urban bias’. In this context it is an unhelpful perspective because
it suggests a false trade-off. A proper calculus of national investment
priorities would suggest that more funds need to be spent on both urban
and rural infrastructure. The modest amounts needed for most individual
rural projects can potentially be funded from higher domestic taxation.
The many billions of dollars required for urban infrastructure is a much
greater challenge. While higher taxation of the urban rich and middle class
offers part of the solution, those who will be the greatest beneficiaries of
these investments can reasonably be expected to pay for them, large urban
infrastructure projects also justify borrowing against the income stream of
future generations, who will also be the beneficiaries. Here there are technical financial problems to be resolved, especially with regard to private
investment. So far, more success has been had in attracting private equity
into power stations and water supply than into public transport, drainage
and sewerage projects.

7.5 CONCLUSIONS
The greatest and glaring inefficiency in the Asia-Pacific region is in the
urban agglomerations that are the main locus of economic activity.
Considerable care needs to taken to ensure that the new enthusiasm for
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land-based infrastructure in regional regions is not at the expense of highyielding investments in vital urban infrastructure (Roberts and Kanaley
2006). In determining trade-offs there is a need to consider a door-todoor logistics approach to all transport modes and seek to undertake the
best calculus and ranking. There is a need to go beyond transport modes
because cities are networks. Drainage networks have to be considered as
they affect flooding and sewerage networks concern health. As the efficiency of the city depends on more than transport links, it is important not
to be too sectoral in approaching this task.
These observations are most true of mega-cities like Bangkok, Jakarta
and Manila but less so of small cities, sometimes little more than overgrown towns, like Port Moresby, Suva and Nuku’alofa, the capitals of
Papua New Guinea, Fiji and Tonga, respectively. National governments
are often reluctant to undertake large infrastructure projects in transport,
sewerage and drainage within cities, but catastrophic flooding will overwhelm smaller-scale projects designed to resolve urban poverty issues
(for example, slum improvement schemes). While upcountry and border
regions need investment, by and large the scale of projects is modest
(village and rural roads, telecommunications towers, small airports),
which do not necessarily need international aid funding. Indeed, in those
countries that are democracies there is a political process to deliver local
infrastructure and it is perhaps the quality of governance that needs to be
addressed rather than lack of local capital per se. Upcountry areas should
not have to wait for international agencies to solve their problems.
There are also trade-offs between international and domestic projects.
Within the Greater Mekong Subregion, the coastal highway between
Ho Chi Minh and Hanoi would intermesh with transnational corridors.
Similarly, the coastal tollway in Java and its extension into the TransSumatra highway would benefit from some aid component of funding,
even though not contributing directly to regional movements.
As noted, the ‘national’ calculus for setting infrastructure priorities
has obvious limitations, especially for small countries but also for the
border regions and gateways of large countries. Conventional cost–benefit
calculus can underestimate the importance of regional movements in
‘glueing’ multiple actors on different sides of the divide together and
‘lubricating’ economic cooperation (Chen 2006; Edmonds and Fujimura
2008). Conversely, the ‘transnational’ calculus can also skew investment
to regional movements at the expense of domestic needs. There is also a
high risk that elevating the priority of infrastructure investment located
adjacent to physical borders may accommodate temporary distortions
in national policy regimes that will be more effectively addressed by
intra-regional liberalization and harmonization. In the European Union,
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where resources are allocated fairly efficiently between countries, one does
not observe large economic agglomerations at national borders. Thus a
regional focus may be too narrow.
The vision explored here is designed to strengthen Asia’s competitive
position in global commerce by creating reliable, efficient and secure
connections between main urban gateways to permit both seamless and
fast movement. This regional policy framework for strategic gateways
and multimodal corridors will guide future actions (Bohunicky 2007).
Strategically located gateways and border crossings play a vital role in fostering international competitiveness. Support is needed for gateway strategies and multimodal corridors to enhance trade competitiveness and the
development of a regional transport network. A system-based approach
is required that tackles infrastructure, policy, governance and operational
issues in an integrated public and private sector strategy. As evident from
the contrasting studies of Mainland Southeast Asia, Island Southeast Asia
and the Pacific Islands, there is no ‘one-size-fits-all’ package.
What is needed is a policy that distinguishes main flows of goods,
people and information from the actual contours and gradients of economic space and pays attention to door-to-door logistics movements.
Where are the highest returns from investment in network infrastructure
such as transport, telecommunications and sewerage? The best returns
are likely to be derived from large infrastructure projects in the main
cities (for example to combat flooding in Bangkok, Manila and Jakarta)
and specific intra-city transport links (for example Trans-Viet Nam and
Trans-Java highways and railways). Given that there is no such thing
as homogeneous economic space, attention should be directed to the
composition of flows through gateways and along corridors, and identification of where the main obstacles, sometimes physical and sometimes
administrative, are to be found. It may be better to address the very real
problems of congestion and pollution in urban areas in order to overcome
externalities and bottlenecks than to spend a lot of money in improving
or opening up lower-density intercity corridors to revitalize agriculture,
small business and small cities and towns. In turn, SEZs are not a panacea
but should be more closely aligned with the infrastructure development of
the host cities to minimize the inefficiencies (for example congestion) as
they impede the movement of people and goods. More specifically, there
is the issue of how to determine priorities between modes in infrastructure
development.
Investment planned in 2008 looks to the post-Kyoto world beyond 2012.
In the 10–15 years hence it has to be assumed that increasing scarcities of
fossil fuels will result in higher fuel prices across Asia. This will shift the
relative prices of transport modes. For example, small unit truckloads will

BHATTACHARYAY PRINT (M2962).indd 247

24/08/2012 16:20

248

Infrastructure for Asian connectivity

become more expensive relative to consolidated shiploads. In other words,
pending the design of more fuel-efficient engines, road transport will
become more expensive relative to sea transport. Rail transport will also
be favoured at the expense of road transport, suggesting that Viet Nam,
and Java and Sumatra in Indonesia, less so the Philippines, could support
more efficient rail networks. While it is difficult to substitute the role of
pick-up and delivery trucks within urban areas, the costs of road traffic
and congestion will rise markedly, increasing the need for rail-based public
transport (for example in Jakarta and Ho Chi Minh City). Although these
observations hint at the direction of change occurring in modal split, this
issue needs further in-depth investigation to help international lending
agencies determine priorities.

NOTES
1.

2.
3.

4.

5.

6.
7.
8.

9.
10.

Besides cross-border trade, opportunities exist for co-production, land-based tourism
and integration of infrastructure services. Successful implementation requires political
will and goodwill, hardware (infrastructure), software (streamlined competitive procedures, facilitation in regional movement of goods and people) and stronger organizations and better governance (ADB 2005).
Even the Canada–United States (US) border has a huge impact, although the 20:1 ratio
between interprovincial exports in Canada reported by McCullum (1995) have been
reduced.
Centripetal forces, promoting the spatial concentration of economic activity, are
linkages, thick markets, knowledge spillovers and other pure external economies.
Centrifugal forces, opposing such concentration, are immobile factors, land rent/
commuting, congestion and other pure diseconomies (Fujita et al. 1999: 9, 346).
The issue is how to balance urban and rural investments. Urban is not necessarily bad,
rural is not necessarily good. In Australia much money has been wasted on unnecessarily fine rural roads in the vastness of Western Australia when a dual highway between
the two main agglomerations of Sydney and Melbourne is yet to be completed (as of
2010).
ADB (2005: 18) defines an ‘economic corridor as a well-defined geographical area
centered on a transport corridor integrated with the development of other infrastructure and economic activities through planned and systematic project, policy, and institutional interventions’.
Jinghong is the capital of Xishuangbanna Dai Autonomous Prefecture, Yunnan
province, PRC with a provincial population of 376 000 (including Jinhong).
The Greater Hat Yai-Songkla Metropolitan Area has a registered population of almost
713 000, but an estimated real population of more than one million.
Reportedly, the SEZs have worked well in Taipei,China, South Korea, China and Viet
Nam, where governments wanted a high degree of control over how their economies
opened, but have been less successful in Indonesia, the Philippines and Thailand, where
the addition of a few square kilometers of plants and roads has not reversed the overall
effect of the economy (Adams 2007).
Woodbridge (2008) reports that SEZs play a role in the transshipment and transit of
counterfeit goods, prompting the International Trade Association (ITA) to urge government intervention to halt this traffic.
Akinci (2006) defines an SEZ as an integrated development, over 100 km2 in area,
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having no typical location, with multi-use eligible activities, and serving domestic,
internal and export markets.
11. According to Akinci (2006), this trend is associated with the increasing importance of
supply chain management, outsourcing, the rise of value-added services, the switch
from supply-driven to consumer relationships, development of integrated clusters,
and the co-location of sales and manufacturers to attract integrated manufacturing clusters. Also, Akinci sees the special economic mega-zone reflecting the policy
trends towards global integration through the World Trade Organization (WTO),
deepening of regional trade blocs, harmonization of taxes and investment rules,
liberalization of telecommunications and IT sectors, and enhanced trade and supply
chain security.
12. The WTO requires SEZs to phase out their export-subsidy component by 2010 in conformity with the provisions of its Agreement on Subsidies and Countervailing Measures
adopted during the Uruguay Round between 1986 and 1994 (Woodbridge 2008). Only
the poorest WTO members (that is, under US$1000 per capita per year) will be able to
offer duty-free import and export rights in an SEZ. Making these adjustments will primarily apply to manufacturing-based SEZs rather than those with strong commercial
or logistics elements.
13. The SEZs in Cambodia are designed to develop islands of good governance as a
shortcut towards attracting foreign investment where reforms to legal systems and the
construction of infrastructure nationwide are tardy (Adams 2007).
14. The 2003 CMTA is a multilateral instrument designed to facilitate the regional movements of people and goods within the GMS. Specifically, it provides on designated
routes for: ‘(i) single stop inspection; (ii) regional movement of persons (including
visas for those engaged in transport operations); (iii) transit traffic regimes, including
exemptions from physical customs inspection; (iv) bond deposit, escort, and agriculture and veterinary inspection; (v) requirements that road vehicles will have . . . to be
eligible for regional traffic; (vi) exchange of commercial traffic rights; and (vii) infrastructure, including road and bridge design standards, road signs and signals’ (Kuroda
2006: 13).
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8.

Institutional and policy frameworks
for sustainable infrastructure
ZhongXiang Zhang

8.1 INTRODUCTION
Regional infrastructure investment projects can bring many positive
impacts, primarily by supporting the integration of national economies,
creating economies of scale, and promoting trade, economic growth
and poverty reduction. These kinds of impacts can be significant for
landlocked, low-trade and resource-poor countries. However, regional
infrastructure projects also hold the potential to impact affected parties
negatively, for example by displacing communities inhabiting proposed
investment sites, and causing environmental degradation. Regional routes,
in particular those that open up remote areas, can also become conduits
for communicable diseases and the trafficking of people and drugs.
This chapter limits its consideration of infrastructure projects to those
that lie within two main economic sectors, namely, energy (power and
natural gas) and transport. Regional energy infrastructure projects are
essentially cost-reducing investments which aim to secure energy supplies at a lower cost than domestic alternatives. Regional transport
infrastructure projects have the potential to be both cost-reducing and
trade-creating because they help both to cut transport costs and to enlarge
markets beyond national boundaries.
Energy infrastructure projects, in particular the Nam Theun 2
Hydroelectric Power Project and the Association of Southeast Asian
Nations (ASEAN) and Northeast Asia (NEA) Power Grid interconnection
projects, cut the costs of delivering power by:
●

●

exploiting the low-cost hydroelectric power potential of the Lao
People’s Democratic Republic (Lao PDR) and Yunnan province in
the People’s Republic of China (PRC), as well as the low-cost power
potential of the Russian Far East;
reducing overall additions to generating capacity by expanding access
and minimizing reserve capacity needs for peak demand periods;
254
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optimizing economies of scale for both power stations and energy
networks; and
taking advantage of dispatching the generation plants of lowest
marginal cost as a result of expanded access.

Figure 8.1 shows the seasonal differences in maximum electricity loads
in the Russian Far East and the Republic of Korea (hereafter Korea).
Even though the NEA countries are all situated in the northern hemisphere, there are notable differences in climate. As a result, electricity
demand peaks during the summer in Korea, whereas in winter there is an
excess of power-generating capacity. By contrast, the Russian Far East has
a demand peak during the winter and faces an excess of power-generating
capacity during the summer. Clearly, interconnecting power grids between
the Russian Far East and Korea would bring about substantial benefits
by enabling them to share their mutually complementary seasonal excess
capacities. In other words, mutual benefits can be realized by importing electricity produced by inexpensive foreign generators during peak
demand times, and exporting when demand is at a low. Podkovalnikov
(2002) has estimated that the proposed Russian Far East–Korean interconnection would reduce the demand for generating capacity through
2020 by 8 gigawatts (GWs), or one-quarter of the new capacities to be
commissioned if power systems continue to be separately operated. As
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a result, while the interconnection itself is expected to cost around US$2
billion, it would reduce expenditures on new generating capacity by about
US$14.3 billion, leading to an overall capital cost saving of about US$12.3
billion. Annualizing this capital cost saving at a discount rate of 8 percent
and adding in operating savings leads to estimated total cost savings from
the proposed interconnection of around US$2 billion per year.
The Trans-ASEAN Gas Pipeline (TAGP) was proposed in the ASEAN
Vision 2020 as a means of linking natural gas production centers with
markets in neighboring countries (ASEAN 1997). The TAGP proposal
recognizes natural gas’s superior qualities as a fuel source and is designed
to catalyze regional linkages to connect national gas grids and cut energy
costs by:
●
●
●

providing a cheaper, cleaner and more efficient alternative to
traditionally used diesel-fired plants;
encouraging price competition among suppliers; and
promoting the potential development of isolated gas fields whose
small sizes do not currently justify production.

Regional energy projects like the TAGP or the Nam Theun 2 not
only cut the cost of energy supplies, they also provide local and global
environmental benefits by reducing local pollutants and greenhouse gas
(GHG) emissions through the use of hydropower and/or natural gas in
place of coal and/or oil. Regional transport (highway) projects cut vehicle
operating costs and improve traffic safety, while increasing the passage
of goods across borders. In addition to these measurable economic and
environmental benefits, intangible benefits such as the strengthening of
energy security and the promotion of regional economic cooperation
with neighboring countries may well be generated from regional energy
and transport projects. When a regional project has components in
several countries, and when each component is viable in its own right, the
project’s overall viability will only be increased when regional benefits are
taken into account.
Despite their great positive potential, regional projects pose additional
challenges as compared to national projects. For example, technological problems could arise due to differences in the standard and quality
of power across countries, or the existence of differing frequencies and
voltages. There can also be increased concern about the reliability of
interconnected power grids, especially as their malfunctioning may lead
to costly and hazardous blackouts. Moreover, because a regional project
has components in more than one country, the issue of the sustainability
of each country’s component(s) over time can be of great concern. For
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example, with regard to a regional highway project, it may be the case
that one country’s infrastructure degrades much more rapidly than its
partner’s due to less strict adherence to load limits and inadequate levels
of expenditure for road maintenance.
Regional projects, in particular energy projects, often turn out to be
large scale and highly capital-intensive. The likelihood of a, say, regional
energy project going ahead will depend on such determining factors as:
●
●
●
●
●

the cost difference between the proposed new power supply and
other energy alternatives;
progress in regional transmission systems and power and gas grids;
the development of competing power plans in other neighboring
countries;
arrangements for access and use; and
the legal framework for investments, and so on.

The range of considerations listed above illustrates that regional infrastructure projects involve a variety of technical, regulatory, institutional
and legal factors. Getting these factors right at the national level and/or
(wherever necessary) at the regional level is crucial to getting such projects
off the ground at the first instance, and ensuring that projects operate
properly and reliably while managing and minimizing their environmental
impacts.
Section 8.2 of this chapter focuses on identifying the potentially negative
environmental impacts of regional infrastructure projects in Asia, looking
predominantly at the energy sector but also at the transport sector. These
impacts are identified at the project level and, wherever necessary, beyond
the project level. Section 8.3 then looks at how the adverse impacts identified in section 8.2 can be reduced to a minimum or acceptable level,
during the project’s planning, design and construction stages. Given the
fact that regional projects face specific additional challenges relative to
national projects, and given that technical, regulatory, institutional and
legal obstacles can constrain the development of regional infrastructure
projects, I argue that proper technical specifications and well-functioning
regulatory, institutional, and legislative and legal frameworks with clear
lines of responsibility for oversight institutions are crucial to the development of regional infrastructure projects. Section 8.4 discusses these key
issues of regional infrastructure projects. It will be seen that many issues
in these areas need to be addressed at the national level. Such domestic
efforts, coupled with regional frameworks and arrangements, wherever
necessary, will promote the further development of regional infrastructure
projects. Finally, section 8.5 calls for a strengthened role for multilateral
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development banks, like the Asian Development Bank, in supporting
positive environmental outcomes in regional infrastructure projects.

8.2 ANTICIPATED ENVIRONMENTAL IMPACTS
DURING PROJECT PREPARATION
The construction of any project will directly impact the surrounding
environment, as well as have potential climatic impacts. Furthermore,
some of the environmental impacts will only become known after a
project becomes operational. Project managers therefore need to anticipate the project’s environmental impacts in the preparatory stage, and be
ready to respond to environmental effects during the project’s operation.
Depending on its scale, type and location, a regional infrastructure project
can have environmental impacts that extend beyond the project level and
into the national, subregional or even global level. This section will look at
five regional infrastructure projects that have been proposed for or undertaken in Asia – four energy-based and one transport-based – and discuss
both project-level impacts and anticipated impacts beyond the project
level, based on the current available information.
8.2.1

Environmental Impacts at the Project Level

The type and extent of a project’s potential environmental impacts are
highly context-specific and depend on factors such as topography, land
use, vegetation cover and settlement patterns.
The Nam Theun 2 Hydroelectric Project in the Lao People’s Democratic
Republic (Lao PDR)
The Nam Theun 2 Hydroelectric Project in Lao PDR will dam the Nam
Theun River, creating a reservoir and generating power. The key environmental impacts from this project will be upon the physical and biological environments and will affect hydrology, water quality, erosion rates,
climate, groundwater, aquatic and terrestrial habitats, species diversity,
protected areas and local endangered species. Hydrology impacts include
the impoundment of the Nam Theun River, the diversion of water and
changes in river flow. Water quality impacts include low dissolved oxygen
concentrations, increased nutrient concentrations in the initial years,
wastewater discharges from construction sites and work camps, and
sedimentation from construction sites. Erosion and sedimentation impacts
include changes in sedimentation both in the reservoir and downstream,
and changes in riverbank erosion. Impacts on aquatic species include
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alteration of habitats and the associated disfavoring of certain species,
imposed barriers to migration, alterations in species composition and
productivity of the river, and damage due to sedimentation. Terrestrial
biodiversity impacts include effects on land and vegetation, including loss
of land to the reservoir and increased human access to the area, including
habitation. Other impacts include the generation of minor microclimatic
changes on the plateau and effects on endangered species. Mitigation
measures for these various impacts have been formulated (Norplan 2004).
The Nam Theun 2 Project also involves the construction and operation
of a 138 kilometer (km) long, 500 kilovolt (kV) double-circuit transmission
line to transmit power from Lao PDR to Thailand. The primary impacts
associated with this component of the project are land use change and vegetation loss. The transmission line will require a 60 meter (m) wide right of
way (ROW) along its 165 km length, amounting to 9.7 square kilometers
(km2) of land. Further, the construction of around 300 transmission line
towers will require the permanent acquisition of 12 hectares (ha) of the
ROW land (ADB 2004). While only the land under towers is permanently
acquired, land use restrictions will be placed on all land within the ROW.
Vegetation will be restricted to a 3 m height, while no structure over 3 m
in height will be permitted to be constructed within the easement. This will
reduce the agricultural capacity of the land in rural areas by prohibiting
the cultivation of most trees in the ROW, and restrict construction possibilities on urban or industrial lands. Restrictions to tree height will also
be applied immediately outside the ROW.
Transmission Line Project from Tai Ninh, Viet Nam to Kampong Cham,
Cambodia
The proposed 115 kV transmission lines from the Viet Nam border to
Kampong Cham, Cambodia will have similar effects on land use and
vegetation as those outlined for the Nam Theun 2 project, although to a
lesser extent as only 1.74 ha of land needs to be acquired to construct the
transmission line towers and poles and three substations (Korea Electric
Power Corporation 2007).
Phnom Penh to Ho Chi Minh City Highway Project
This highway project connects Phnom Penh and Ho Chi Minh City and
is part of a longer corridor between Bangkok, Thailand and the southern
Vietnamese port city of Vung Tau. The 240 km road, with 160 km in
Cambodia and 80 km in Viet Nam, was reconstructed to meet the expected
increase in traffic flows as trade between the two countries increases. As
the first road project under its Greater Mekong Subregion1 (GMS) initiative, ADB provided US$40 million for the Cambodian portion (ADB
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Loan No. 1659-CAM) and US$100 million for the Viet Nam section
(ADB Loan No. 1660-VIE) (ADB 1998). The project involved the rehabilitation of an existing road and the project road aligns with the preexisting road for most of its length, with minor realignments made at some
locations to improve safety and to minimize the need for land acquisition
and resettlement. In Cambodia, one section was realigned to bypass a
built-up area and the statutory ROW was reduced from the 18 m from
the road centerline identified at the project appraisal stage to 10–15 m,
resulting in a reduction in the number of project-affected households from
1184 to 1086 (ADB 2007b). There were no environmentally sensitive areas
along the length of the project road. The initial environmental assessments
undertaken concluded that the potential environmental impacts during
the construction and operation of the project would be minor (ADB 1998,
2007b). Although no specific level of reduction in vehicle operating costs
was set, it has been conservatively estimated that the upgraded road has
reduced operating costs by 10 percent for passenger cars and by 15 percent
for trucks and buses (ADB 2007b).
8.2.2

Environmental Impacts beyond the Immediate Project Study Area

A project can have impacts beyond its immediate project study area,
but these impacts can only be revealed if the scope of study is extended
accordingly. Therefore, a cumulative impact assessment (CIA) needs to
be undertaken to study the combined impacts of the project under study
and other development projects, whether they are to be implemented
together or sequentially. This is a unique aspect of the environmental
impact assessment (EIA) of regional infrastructure projects. The CIA
studies:
●

●

added impacts – the impacts that other (concurrent or future) development projects have on the type and magnitude of the proposed
project; and
induced impacts – the impacts of developments in other sectors that
have been induced by the proposed project.

The Nam Theun 2 Hydroelectric Project in the Lao PDR
A CIA was undertaken in relation to the Nam Theun 2 Hydroelectric
Power Project to analyze the combined impacts of a raft of projects, both
concurrent and sequential, and of future developments and plans. The
geographic coverage of the CIA included the Mekong River Basin; the
Nam Theun/Nam Kading, Xe Bang Fai and Hinboun basins; and the
linear development zone of transmission lines and roads. In addition,
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border areas were assessed in terms of social development, transport and
biodiversity. Two development scenarios were assessed, based on five-year
and 20-year planning horizons. These scenarios covered several sectors
and examined the present situation, existing plans and development
trends. The elements covered were: hydropower, transport, irrigation,
water supply and sanitation, urban development, fisheries, forestry, industry, social development (including ethnic minorities, health, education
and social inequality) and conservation (biodiversity issues). Of all these
elements, hydropower is the most planned and has the greatest potential
to affect the whole Mekong Basin in terms of active (seasonal) storage of
water. This will result in increased dry-season and decreased wet-season
flows. Table 8.1 presents a preliminary summary of the anticipated
cumulative impacts of the Nam Theun 2 Project on the Nakai plateau
(the project area) and the Mekong River Basin, when combined with the
anticipated developments in the other sectors listed above over five-year
and 20-year planning horizons.
The CIA also examined the specific contribution of the Nam Theun 2
Project to the downstream changes in the Mekong River. The Nam Theun
2 Project alone is predicted to result in an increase of about 8 percent in
dry-season discharge at Savannakhet while reducing flood discharges by
2 percent. The Nam Theun 2 reservoir is also expected to cause only a
minimum retention of sediments. The CIA concluded that the Nam Theun
2 Project alone will have an insignificant2 negative impact on the Mekong
floodplain and on all aspects of the Tonle Sap lake and river system,
including fish production (ADB 2004).
The Papua New Guinea Gas Project3
The Papua New Guinea (PNG) Gas Project was proposed to develop
existing oil and gas production fields in the PNG Highlands to produce
natural gas for export to Australia by pipeline. Of the range of existing
and possible future activities arising from this project, those with the
greatest potential for cumulative environmental impacts were commercial
forestry, enhanced population mobility, and the hunting of fauna and
collection of flora. Agricultural development was constrained by various
factors, and other forms of development (such as fisheries, tourism, and
mining) seemed unlikely to be extensive in scope. On the hunting of fauna
and collection of flora, the improved public road system associated with
the project would enable poachers to use vehicles to travel further afield to
poach wildlife. Close supervision by any related government agency will
be difficult because of the remoteness of the area. Thus, mitigation measures that can respond to this problem needed to be explored. Measures
would also be implemented (during project operations) to limit the impact
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Cumulative impacts of anticipated regional developments
including the Nam Theun 2 Project

Impact zone

Five-year scenario

Twenty-year scenario

Nakai plateau

Impacts are dominated
by Nam Theun 2 project
activities. Some additional
impacts are envisaged due
to improved access following
the construction phase and
temporary population increase.

The situation is stabilized but
significantly changed from the
current baseline. Transport
and communications will be
significantly improved and
new activities will have been
attracted to the reservoir area
(e.g., commercial fisheries
and tourism). The anticipated
situation is:

Key impacts will be: increased
pressure on wildlife (e.g., from
hunting and logging due to the
influx of people from improving
access to the area), increased
health risks (sexually transmitted
diseases including HIV/AIDS),
and increasing frequency
and severity of motor vehicle
accidents.

(i)
(ii)

(iii)
(iv)

(v)

(vi)

(vii)

sanitation and water
supply improved;
Oudomsouk population
higher than during the
project construction
period by some 140–150%;
commercial fisheries
established;
health conditions
improved with reduced
incidence of malaria and
food- and water-borne
diseases, and shift from
communicable toward
non-communicable
diseases;
heath and education
services improved but
struggling to keep up with
demand due to population
increase;
increased employment in
service sector including
tourism; and
increased cultural
integration on the plateau
with blurring of ethnic
identities.

The dominant impact will
be further development of
hydropower in Yunnan (PRC)
and the Lao PDR. Impacts are
calculated to be:
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(continued)

Impact zone

Five-year scenario

Twenty-year scenario
(i)

Mekong River
Basin (scenarios
include all
hydropower
developments
in the basin
including
Yunnan)

(ii)
The dominant factor will be
some additional development of
hydropower in Yunnan (PRC)
and the Lao PDR. The impacts
are calculated to be:
(i)
dry-season discharge at
Savannakhet may increase
(iii)
by 45%. During floods,
discharge reduced by 7%;
(ii) water levels at Phnom Penh
will be lower during floods
and increased during the
dry season. Average annual (iv)
maximum level of the
Tonle Sap lake and river
system will also be reduced;
(iii) changes in flow pattern
will have an insignificant
negative impact on
floodplain and Tonle
Sap fisheries as these are
favored by high wet-season
water levels;
(iv) changes in flow pattern
will, however, have a small
positive impact by damping
damaging flood incidents
and by increasing dryseason water level which
will support irrigation and
reduce salt intrusion into
the Mekong delta.

dry-season discharge at
Savannakhet may increase
by 135%. During floods,
discharges may reduce by
22%.
water levels at Phnom Penh
will be lowered further
during floods and increased
further during the dry
season. Average annual
maximum level of Tonle
Sap will be further reduced;
changes in flow pattern will
have a significant negative
impact on the floodplain
and Tonle Sap fisheries;
and
changes in flow patterns
will, however, have a
significant positive impact
by damping damaging
flood incidents and by
increasing dry-season water
levels that will support
irrigation and reduce salt
intrusion into the Mekong
delta.

Notes: HIV/AIDS = human immunodeficiency virus/acquired immunodeficiency
syndrome.
Source: Nam Theun 2 Power Company, Cumulative Impact Analysis and Nam Theun 2
Contribution, Final Report, November 2004 (cited in ADB 2004).
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on biodiversity caused by project workers in project-managed areas, for
example, the institution of policies and prohibitions related to wildlife
disturbance and harassment, hunting and vegetation gardening, and so
on. Involving landowners in the supervision of road sections was one possible approach to managing this issue. Restrictions on carrying guns for
hunting also needed to be considered (Esso Highlands Ltd 2006).
8.2.3

Sectorwide and Economywide Environmental Impacts

A project can be very large relative to a sector and/or economy. In the
case of a small economy, implementation of a large project may have
sector-wide and/or economy-wide implications. Therefore, a strategic
impact assessment (SIA) needs to be undertaken to identify potential
impacts at the sector- and/or economy-wide level, as well as the options
available to avoid the impacts identified. An SIA integrates environmental issues with economic and sectoral policies at the planning stage,
rather than at the implementation stage, and is thus a useful tool to
bridge the policy divide that separates the government institutions
responsible for economic planning from the line industries in charge
of environmental protection at the planning stage of any development
activity (Zhang 2008).
The Nam Theun 2 Hydroelectric Project in the Lao PDR
In recognition of the fact that this is a large project which may have sectorwide implications, an SIA was undertaken to examine the broader issues
faced by hydropower development in Lao PDR and to develop strategic
priorities for use by government institutions, donors, private investors
and other stakeholders to improve the management of environmental and
social issues within the sector. Specifically, the SIA reviewed the planning,
legal, regulatory and institutional frameworks in Lao PDR, estimated the
environmental and social impacts of the other 21 hydropower projects
that, based on plans, are the most likely to be built in the next 15 years, and
identified at the sector level the numerous strategic opportunities available to avoid impacts and improve environmental and social management
(Norplan 2004; ADB 2004).
8.2.4

Climate Adaptation and Mitigation

Regional infrastructure projects may lead to changes in land use, forest
and vegetation coverage, ecosystems and biodiversity spots, relocation
of human settlements, and so on. These changes may put the affected
regions, in particular those already vulnerable to climate change, at
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great risk and affect their abilities to adapt to climate change and maintain carbon sinks. On the positive side, some regional energy projects
will enable existing energy consumers to use hydropower and/or natural
gas in place of coal and/or oil. This will benefit the environment, both
locally and globally, by reducing local pollutants (for example, emissions
of sulfur dioxide, SO2, and nitrogen oxides, NOx) and global pollutants
(for example, emissions of carbon dioxide, CO2, and other GHGs).
However, because climate issues have not been at the top of the agenda
in this region, very few regional infrastructure projects have to date
factored climate adaptation and mitigation into overall considerations.
When these issues have been considered, it has not been in detail.
Because current developments will set the patterns for energy and transport use in this region, and will have a lasting effect on climate change,
there is a great need to document thoroughly both the negative implications for climate change that arise from regional infrastructure projects,
and the potential climate benefits that these projects can bring in terms
of reduced GHGs and the maintenance of carbon sinks (for example,
through the preservation of land and forest coverage). However, it should
be pointed out that while it is relatively easy to calculate the reduced
GHG emissions that will result from replacing the existing use of coal and/
or oil with regional hydropower and/or natural gas, it is very difficult to
estimate other climate impacts, such as the impact on carbon sinks, particularly when a project involves huge changes in land use, forest and vegetation coverage, ecosystems and biodiversity spots, relocation of human
settlements, and so on.
The Papua New Guinea Gas Project
The gas supplied by this project to consumers in Australia would enable
existing energy users to transfer to clean-burning natural gas and away
from carbon-intensive fuels such as coal. The significant GHGs that are
released during the combustion of natural gas are CO2 and nitrogen
dioxide (NO2). It had been estimated that the GHG emissions avoided
would be around 1 million tons of CO2 (Mt CO2) equivalent4 per year
for the first two years of gas supply. The avoided GHG emissions would
peak at 4 Mt CO2 equivalent in 2015, and remain at around 2 Mt CO2
equivalent throughout the remainder of the life of the project. However,
the overall GHG emissions would be 0.90 percent higher in 2020 under
the ‘with-project scenario’ because of demand creation by new projects,
while total GHG emissions would be 1.05 percent less as a result of the
greater proportion of natural gas in the fuel mix (Esso Highlands Ltd
2006).
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8.3 MITIGATION MEASURES
Adverse impacts need to be avoided wherever possible. In the cases
where adverse impacts cannot be completely avoided, ways need to be
found to reduce impacts to a minimum or acceptable level. Possibilities
include: comparing the proposed project with alternative options to
determine whether the proposed option is indeed the most attractive;
carefully selecting project sites and routes; reducing the number of
camp followers; developing and implementing proper contract awarding
systems; specifying the green credentials required of head construction
contractors; and engaging project-affected people and communities and
other concerned stakeholders in public consultation and disclosure processes during the project design stage. Based on the information available
for three proposed and completed regional infrastructure projects, this
section will discuss, to the extent possible, whether these projects have
taken the available mitigation options into account during the project
design stage.
8.3.1

A Study of Alternatives to the Proposed Project

An assessment (Norplan 2004) of the EIAs for three completed projects
in Lao PDR (Theun-Hinboun, Houay Ho and Nam Leuk) reveals that
crucial information and analyses were only available after construction had started on the projects. As a consequence, project design and
operations could not be modified in advance to mitigate environmental
impacts (Norplan 2004). This experience demonstrates that carefully
studying alternatives to the project at the project design stage, and
making corresponding modifications wherever needed, can act as an
important measure to help mitigate the negative impacts of the proposed
project.
A study of alternatives is undertaken to determine whether the proposed
project is indeed the most attractive of the available options. This involves
first determining how the project in question compares with alternative
options (including a without-the-proposed-project alternative) for achieving the same goal, as measured against technical, economic, financial,
environmental and social criteria. If the proposed project is confirmed as
the superior option, then the project configuration should be examined to
ensure that it is optimal. This requires considering alternative configurations of the project, particularly with respect to those parameters that are
critical to the overall environmental and social impacts. If the proposed
configuration is determined to be optimal, then the proposed project is
indeed the most attractive option.

BHATTACHARYAY PRINT (M2962).indd 266

24/08/2012 16:20

Institutional and policy frameworks for sustainable infrastructure

267

Without-project option
There are two criteria for assessing the without-project option for any
proposed project: the strategic opportunity costs, and the impacts avoided
and benefits foregone.
The Papua New Guinea Gas Project There were two strategic opportunity costs associated with the without-project option for this project. The
first was the failure to take advantage of the synergies inherent in the existing oil and gas infrastructure and the second was the loss of future opportunities to build on the project’s infrastructure to develop new fields. With
regard to the second opportunity cost, the foreclosed future development
options included: (1) potential value-adding, gas-based industries – such
as methanol, liquefied petroleum gas (LPG) and compressed natural gas
(CNG) production – would have no supply source; and (2) undeveloped
gas and condensate fields to the northwest of existing production operations would not be able to exploit production synergies with the proposed
project. Instead, they would have to face the more difficult commercial
hurdle of stand-alone development, with a correspondingly reduced
chance of meeting investment criteria.
In quantitative terms, the without-project option would forego the
following: (1) net present value to Papua New Guinea of US$3 billion–
US$4 billion over about 30 years from first gas; (2) direct employment
from construction peaking at 2500 jobs (the employment generated
from combined oil and gas operations, including contract service providers, would be similar to that for construction, with the number of
permanent direct operations positions estimated to be around 2400); (3)
net cash flow to the government and project area landowners of US$3.2
billion–US$5.6 billion over a 30-year period from first gas – compared
to US$1.7 billion from 2009 to the projected end of oil production
in 2025; and (4) a substantial contribution to gross domestic product
(GDP), estimated to peak at 9 percent some 12 years after first gas (Esso
Highlands Ltd 2006).
The Nam Theun 2 Hydroelectric Project in the Lao PDR For the Nam
Theun 2 Hydroelectric Project in Lao PDR, the consequences of adopting
a without-project option would be:
●
●
●

continued low GDP rates and high poverty levels in Lao PDR;
forgone direct economic benefits, including improvements in
infrastructure, health services, and so on; and
accelerated exploitation of forests and biodiversity in the Nakai
Nam Theun national protected area (ADB 2004).
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Indonesia–Singapore Gas Pipeline Project Construction of the US$420
million pipeline connecting Sumatra and Singapore commenced in
February 2001 and was completed on 4 August 2003. This 470 km pipeline provided the city-state with its third natural gas supply. Without this
pipeline project, the traditional fuel of diesel would be used to generate
the electricity to meet increasing demand. Natural gas was introduced for
electricity generation in 1992 when Singapore started importing gas from
Malaysia via pipeline. From 2003 to 2005, the gross efficiency of the power
system increased by about 5 percent (APERC and IEEJ 2007), which
would be foregone without the pipeline project. Clearly, natural gas-fired
power plants provide a cheaper, cleaner and more efficient alternative to
the traditionally used oil-fired plants.
Alternative options
The Nam Theun 2 Hydroelectric Project in Lao PDR Both ADB-assisted
and World Bank-assisted studies were carried out to examine and compare
19 alternatives to the Nam Theun 2 Project, as measured against technical, economic, financial, environmental and social criteria. Both studies
ranked the Nam Theun 2 Hydroelectric Project first in relation to other
potential hydropower developments for Lao PDR. Table 8.2 presents the
rankings and characteristics of the ten highest-ranked projects.
The study of alternatives also assessed the trade-offs between the best
alternative scenario (the second-ranked in Table 8.2) and the Nam Theun
2 Project. The trade-offs would be US$320 million less income to the government of Lao PDR, in exchange for 2430 fewer people to be resettled,
286 km2 less area flooded by reservoirs, and 138 km less river inundated
(ADB 2004).
The Papua New Guinea Gas Project The Papua New Guinea (PNG) Gas
Project was initially proposed to build a pipeline to export natural gas
from the PNG Highlands to Australia. Three alternative products were
evaluated: liquefied natural gas (LNG), liquefied petroleum gas (LPG),
and compressed natural gas (CNG). LNG projects require a very large gas
resource to underwrite long-term supply contracts with customers, and
project lead times are long. LNG projects also require major capital investments. Such projects are generally adopted when customers are too far
from the gas resource to be economically reached by pipeline. As this was
not the case for the PNG Gas Project, the LNG option was not retained.
LPG is traded globally. When the production of LPG traded globally on
an export scale was evaluated, it was found that the cost of fractionation,
storage and offloading facilities made this option uneconomical. CNG
involves pipeline-quality natural gas being compressed and transported in
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Table 8.2

Preliminary rankings and characteristics of hydropower
projects for Lao PDR

Rank Project

1
2
3
4
5
6
7
7a
8
9
10

269

Nam Theun 2
Theun-Hinboun
Expansion
Thakho
Nam Mo
Xe Kaman 3
Xe Kaman 1 (u/s reg.)
Nam Ngum 2 (u/s reg.)
Nam Ngum 2B
Xe Kong 5
Nam Sane 3
Nam Ngiep 1
(1 reg. dam)

Project type

Installed
capacity
(MW)

Storage/transfer
Storage/transfer

1074
105

R-of-R/Mekong
Storage
Storage
Storage
Storage
Storage
Storage
Storage
Storage

30
125
250
470
460
140
400
60
330

Annual Adjusted
energy weighted
output generation
costa (¢/
(GWh
p.a.)
kWh)
5922
6861

1.6
2.4

214
603
1369
2086
1901
196
1795
283
1537

2.6
2.7
2.8
3.1
3.2
8.7
3.2
3.3
3.8

Notes:
GWh = gigawatt hour, kWh = kilowatt hour, MW = megawatt, p.a. = per annum, reg. =
regulating, R-of-R = Run-of-River, u/s = upstream.
a. The economic weighted average cost of generation has been calculated using economic,
social, and environmental evaluation software. It takes into account the economic and
financial costs and revenues of developing each scheme, weighted against monetary
valuations of their environmental and social impacts. It attempts to provide a more
objective analysis of environmental and social costs and benefits.
Source: Meritec/Lahmeyer International (2004 preliminary results) Power Sector
Development Plan undertaken for the World Bank (cited in ADB 2004).

pressure tanks by tanker to export markets. A group of energy and transport companies were studying the possibility of shipping CNG from PNG
to New Zealand in order to replace a declining local gas supply in New
Zealand and cover what was expected to be a national shortage of natural
gas beginning in 2009. As far as the PNG Gas Project was concerned, a
feasible CNG development would have added to, rather than replaced,
natural gas exported by pipeline (Esso Highlands Ltd 2006).
Electric power grid interconnection in Northeast Asia Given that 70
percent of its territory is covered with mountains and its residents are
reacting extremely negatively to proposals for the construction of power
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Note: The nomenclature is not consistent with ADBI usage.
Source: Park et al. (2004).

Figure 8.2

Alternative routes of power grid interconnection in Northeast
Asia

facilities, Korea faces great difficulties in finding new sites for power
facilities. In order to meet the need for increased electricity supply, the
Government of the Republic of Korea seems to be very enthusiastic to
pursue power grid interconnection between the Russian Far East and
Korea, although this possibility has not yet been officially endorsed by the
government.
Several possible electric power interconnection routes have been proposed. One route proposes to link the Russian Far East and Korea
directly via North Korea, as shown in Figure 8.2. Simply put, this
route entails transporting electricity between the Russian Far East and
Korea via the construction of high-voltage, direct-current transmission
lines passing through North Korea. According to the 2004 preliminary
analysis undertaken by the Korea Electrotechnology Research Institute
(KERI), the approximate distance of this interconnection route is 1260
km. It is assumed that it would take five years to construct the interconnection line and its life expectancy has been calculated as 30 years.
Assuming a 4 GW capacity interconnection, the total investment cost
has been estimated as US$2.51 billion, of which the line construction cost
would be an estimated US$1.06 billion and the converter cost US$1.45
billion (KERI 2004). Compared to the alternative routes of Russia–PRC–
North Korea–Korea and Russia–Japan–Korea, the route traversing
North Korea has received the most attention from academic scholars and
practitioners in recent years. The alternative routes are considered to be
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more expensive due to their even lengthier interconnection distances and
the technical difficulties involved in constructing submarine cables (Yun
and Zhang 2006).
Concerns about the reliability of interconnected power grids are considerable because their malfunctioning can lead to costly and hazardous blackouts, as evidenced by huge blackouts that occurred in North
America and Europe in the summer of 2003.5 These concerns may have
led some NEA countries, like the PRC (Zhao 2004), to take a very cautious stance toward importing power from the Russian Far East. For this
reason, the PRC needs to look into other alternatives to diversify its power
supply before considering interconnecting power grids with the Russian
Far East. The options for diversifying power supplies may be not limited
to interconnecting power grids among the NEA countries. Instead, other
means of diversification, for example, building nuclear power stations
with the support of Russia and importing from Russia power equipment
for nuclear power plants, are worth exploring. As far as Korea is concerned, however, these other means may be irrelevant given its earlier discussed difficulty in finding new sites for the construction of power facilities
(Yun and Zhang 2006).
Alternative configurations
A study of alternative configurations aims to examine whether the proposed configuration of the identified project is optimal by investigating
those parameters that are critical to its overall environmental and social
impacts. For the Nam Theun 2 Hydroelectric Project in Lao PDR, three
parameters have been identified as critical, namely, the size of the Nakai
reservoir, the flow pattern in the Xe Bang Fai River and the flow pattern
in the Nam Theun River. The options considered and conclusions reached
are summarized in Table 8.3. It shows that alternative configurations to
divert the upper Xe Bang Fai River and increase the size of the regulating
pond have been incorporated into the final scheme in order to reduce the
effects of discharges into the Xe Bang Fai River.
8.3.2

Sites and Routes

To the extent possible, sites and routes should not be located in sensitive
areas such as watersheds, forest reserves, natural reserves, cultural and
historic heritage sites, or tourism spots. This may lead to choosing a longer
route over a shorter-distance alternative in order to avoid or minimize
disturbance of these kinds of areas. Moreover, construction areas, and the
associated areas of vegetation clearance, need to be kept to the minimum
required for project efficiency.
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Comparison of alternative configurations for the Nam Theun 2
Project

Alternative
configurations

Options assessed

Conclusions

Reduce size of the
Nakai reservoir

Seven alternatives were considered in
relation to the size of the reservoir.
Following public consultation, it was
agreed that three options would be
examined further. These were a dam
at Nakai, a dam further upstream
at Ban Thalang, and developing the
project as a run-of-the-river scheme.

Generation capacity decreases
and relative cost per unit of
energy generated increases as
reservoir size is reduced. For
example, if the reservoir is
reduced to run-of-the-river,
3220 GWh less power per
year will be generated and the
relative generation cost would
be 236% compared to the
Nakai dam option of the Nam
Theun 2 Project.

Reduce effects of
discharges into the
Xe Bang Fai River
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The following means were
investigated:
(i)
divert power station releases
into the Nam Thon, a
tributary of the Nam
Hinboun;
(ii)
deepen the river channel of
the Xe Bang Fai at strategic
locations;
(iii) provide regulation upstream
where the Xe Bang Fai
receives water from the
project, so as to reduce the
natural flood hydrograph;
(iv) build a reservoir in the Nam
Se Noy tributary, which could
then possibly be diverted to
the Nam Phong river system
for irrigation use;
(v)
divert the upper Xe Bang Fai
River; and
(vi) increase the size of the
regulating pond to enable a
more consistent discharge
into the Xe Bang Fai during
periods when the power
station is not operating; and
shut down the power station
when the Xe Bang Fai floods
to reduce the potential for
increased flooding.

Of these options (i) to (v)
were found to have either
no marked impact, were
prohibitively expensive
compared to their beneficial
impacts, or were technically
not feasible. Furthermore,
a subsequent mitigation
measure agreed with EGAT is
to enable electricity generation
to stop and therefore stop
discharge into the Xe Bang
Fai when this river is close to
flooding.
Options (vi) and (vii) have
been incorporated into the
scheme.
Generation capacity decreases
and relative cost per unit of
energy generated increases as
reservoir size is reduced. For
example, if the reservoir is
reduced to run-of-the-river,
3220 GWh less power per
year will be generated and the
relative generation cost would
be 236% compared to the
Nakai dam option of the Nam
Theun 2 Project.
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(continued)

Alternative
configurations

Options assessed

Reduce the impacts Three options are available to reduce
downstream in the the impact of a limited riparian
Nam Theun
release into the Nam Theun;
(i)
increase in mandatory
riparian release;
(ii)
aeration of riparian release;
and
(iii) partial diversion of a natural
stream into the Nam Theun to
increase its flow.

Conclusions
Of these options (i) to (v)
were found to have either
no marked impact, were
prohibitively expensive
compared to their beneficial
impacts, or were technically
not feasible. Furthermore, a
subsequent mitigation measure
agreed with EGAT is to enable
electricity generation to stop
and therefore stop discharge
into the Xe Bang Fai when this
river is close to flooding.
Options (vi) and (vii) have
been incorporated into the
scheme.
These options were not
considered in the study of
alternatives. The project
already provides for the
riparian release to be aerated
through a cone valve in
order to increase the levels
of dissolved oxygen in the
released water. Means for
optimizing the release for
environmental and social
benefits are being considered
under the riparian flow study.
The diversion of another
stream into the Nam Theun
immediately downstream
would increase the cost of
construction for the Nakai
dam and may not have a
significant effect on the quality
of discharge.

Note: EGAT = Electricity Generating Authority of Thailand.
Source: Nam Theun 2 Power Company, Environmental Assessment and Management
Plan, November 2004 (cited in ADB 2004).
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An alternative for the sales gas pipeline route in the Papua New Guinea
Gas Project
An alternative for the sales gas pipeline route would have been to build an
entirely new ROW to cover the shortest distance over land to the shortest sea crossing of the Torres Strait. This would have involved a corridor
running roughly southwest from the Kutubu Central Production Facility;
passing to the south of Mt Bosavi; running across the floodplains of the
Strickland, Bamu and Aramaia rivers to cross the Fly River; then tracking south across swamps, savannah and flooded grassland to a landfall
on Torres Strait. A sales gas pipeline running along this general corridor might have involved up to 300 km less offshore pipeline and could
have been some 160 km shorter overall. However, the majority of the
new corridor would have passed through largely undisturbed forested
areas, swamps and other wetlands, causing greater adverse environmental
impacts than would the use of the existing Kutubu–Kopi–Omati ROW for
the sales gas pipeline route. The new ROW would also have been technically more challenging than the Kutubu–Kopi–Omati ROW since it would
have passed through both mountainous and floodplain areas, making
both construction and logistics more costly. The choice of the existing
Kutubu–Kopi–Omati ROW was found to be more advantageous in terms
of engineering, environmental impact and cost (Esso Highlands Ltd 2006).
Even if sites and routes are not located in sensitive areas, the residents
near to and along routes may react negatively to the construction of large
projects due to environmental concerns. The potential impact of local
public resistance should not be underestimated. The ‘not in my backyard’
(NIMBY) syndrome is not uniform everywhere, but it can delay a project
or even cause it to be cancelled, even if the extent of the syndrome is
modest (Yergin and Ziff 2004). Dukert (2005) shows that even where the
NIMBY opposition was relatively small in scope, it successfully blocked
pipeline routes from Canada’s Maritime provinces to New England and
New York, as well as proposed LNG installations in the United States.
This clearly suggests that there is great need for project proponents to
devise and implement outreach and communication strategies aimed at
educating the general public in order to increase public support.
8.3.3

Work Camps and Followers

The impacts of work camps can be minimized through careful location that
helps to minimize the associated vegetation clearance and the destruction
of endangered species’ and wildlife habitats. Based on the experience of
the Theun-Hinboun Hydroelectric Project in the Lao PDR, work camps
can attract up to four times as many camp followers (namely, families of
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workers and service providers) (ADB 2004). The workforce and the camp
followers put pressure on land and natural resources, generate solid and
liquid wastes, and increase public health risks. An assessment (Norplan
2004) of the EIAs undertaken for three completed projects in the Lao PDR
(Theun-Hinboun, Houay Ho and Nam Leuk) found that the negative
impacts connected with the influx of workers and camp followers were,
in general, inadequately addressed and planned for. Mitigation measures
need to be well-developed in order to reduce these potential impacts.
Otherwise, inappropriate solid waste disposal could lead to the contamination of soil, groundwater and rivers, and the spread of pests and communicable diseases, while inadequate treatment of wastewater could cause water
quality problems in adjacent water bodies. In addition, project developers
need to investigate how the impact of work camps could be further reduced
by minimizing the number of followers through, for example, maximizing
the employment of people from and/or close to the project area.
8.3.4

Awards of Memoranda of Understanding (MOUs) and Licenses for
Prospective Project Developers

Developing and implementing a proper contract awarding system can
help to avoid or minimize the potentially negative environmental and
social impacts of planned projects. To ensure greater transparency and
the better integration of EIA findings with technical planning, it is preferable that a competitive bidding system be introduced to replace the MOU
negotiation-based awarding system. Alternatively, the content of MOUs
should be standardized to include environmental and social requirements.
At a minimum, contract-awarding authorities need to develop a comprehensive document, for up-front presentation to prospective developers,
which outlines the environmental and social requirements contained
in laws and regulations. There is also a need to standardize concession
licenses to include environmental and social provisions so as to ensure that
these requirements are made legally binding (Norplan 2004).
8.3.5

Environmental or Green Credentials of the Head Construction
Contractor

The head construction contractor (HCC) is responsible for implementing
measures to avoid or minimize environmental, social, and health impacts
during construction. The HCC’s environmental credentials, in addition
to its other technical and financial credentials, are crucial, and certain
standards of credential should be considered a prerequisite for qualifying as a contractor. This means that the HCC should apply international
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standard quality assurance procedures and an environmental management system in full compliance with either International Organization
of Standardization (ISO) 14001 or the European Union Eco-Audit and
Management Scheme (EMAS). To avoid the potentially limiting effects
of this specification, governments may refer to, or demand adherence to,
the specified environmental management standards ‘or equivalent’ (Zhang
and Assunção 2004). This will allow those contractors in full compliance
with comparable or similar environmental management systems to be eligible to participate in bidding for construction contracts.
8.3.6

Public Consultation and Disclosure Processes

A lack of both transparency and civil society participation during the
project design stage is often cited as a particular problem of regional
infrastructure projects. To minimize a project’s potential negative impacts,
project-affected people and communities and other concerned stakeholders
need to be engaged in a public consultation and disclosure process during
project design. This not only enables project-affected people and communities to speak freely about their concerns. More importantly, this process
ensures that concerns are addressed and, wherever necessary, incorporated
into project planning and design, the selection of resettlement sites and the
formulation of appropriate remedial measures. The affected parties’ close
involvement in and understanding of this process will in turn help to minimize the likelihood of adverse outcomes with regard to the resettlement,
compensation, and rehabilitation plans. An assessment of the EIAs for
three completed projects in the Lao PDR (Theun-Hinboun, Houay Ho and
Nam Leuk) found that compensation and resettlement needs were underestimated and insufficiently planned and budgeted for (Norplan 2004).
For new projects, there is also a general tendency to underestimate
resettlement needs in the initial phases of project preparation, partly to
keep the overall costs down in order to make the proposed projects appear
economically sound, and partly to avoid triggering a demand for a resettlement action plan, as required by the multilateral development banks
and national regulations.6 As a result, throughout this region, project
developers and project-affected people and communities are frequently
in conflict with one another regarding compensation and resettlement
settlements. In the case of the Phnom Penh to Ho Chi Minh City Highway
Project, complaints were filed claiming that the level of compensation paid
was not adequate to restore the economic and social bases of the people
affected by the Cambodian component. Of the total of 18 review missions
undertaken by ADB after its loan became effective, seven were resettlement review missions in response to the problems that had occurred. The
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ADB undertook these review missions and the subsequent resettlement
audits to determine the validity of the complaints and work with the government to resolve them (ADB 2007b). Clearly, having project-affected
people and communities involved in a process of public consultation
and disclosure should help to determine the proper compensation and
resettlement arrangements in advance of project implementation.
8.3.7

Advisory Groups

An advisory group or panel of experts needs to be established for every
project. This group should have a mandate to undertake an independent review of and provide guidance on the overall aspects of the project,
including environmental and social issues. Amongst other duties, the
group should produce independent reports concerning the project’s compliance with environmental and social safeguards and funding agency
guidelines, and it should recommend remedial measures to be applied in
the event of non-compliance with said safeguards and guidelines. A coordinator should be appointed, at the request of the countries concerned, in
cases where projects encounter implementation difficulties.

8.4 KEY ISSUES OF REGIONAL INFRASTRUCTURE
PROJECTS
In addition to the issues outlined in the previous two sections of this
chapter – issues which are shared by all infrastructure projects regardless
of their location – regional projects face additional challenges relative
to national projects. The existence of technical, regulatory, institutional
and legal obstacles constrain the development of regional infrastructure
projects. Achieving a policy framework – at the national level and/or,
wherever necessary, at the regional level – that can support the development of such projects and ensure that they operate properly and reliably while also managing and minimizing their environmental impacts,
requires proper technical specifications and well-functioning regulatory,
institutional and legislative/legal frameworks with clear lines of oversight.
8.4.1

Technical Specifications

One of the challenges for regional infrastructure projects is that each participating country may have different standards, guidelines and procedures
for technical matters. Because these standards and procedures can vary in
both content and point of implementation, the extent to which they impede
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the development of regional projects differs depending on the project type.
For example, technical specifications specific to a regional road project will
only involve road and bridge design and signage standards at the construction stage, whereas technical standards are essential throughout both the
construction and operation of a regional power project if it is to maintain
its operational integrity. To remedy this, once sites and routes have been
set, the involved countries need to agree to detailed technical specifications
and develop harmonized standards for design, construction, operation,
maintenance, health, safety and environment, and measurement in order
to mitigate potential risks and environmental impacts. Differences in
standards and procedures may also contribute to the previously mentioned
concerns about the reliability of interconnected power grids.
8.4.2

Regulatory Frameworks

Regulatory issues include pricing, tariffs, transit and user fees, access and use,
transmission regulation, metering, load specifications, insurance standards,
health and safety, security of supply and emergency supply arrangements.
Arrangements for pricing, tariffs, and access and use are especially critical,
because underpricing in the receiving markets, excessive transit and user
fees, restrictions on or unfavorable transmission of transit access, unclear
interconnection requirements and excessive liability insurance requirements
all hamper the development of regional projects. In this section, the focus
will be on these key regulatory issues. Special attention is devoted to the ways
in which problems associated with these key regulatory issues can be tackled.
Pricing and tariffs
‘Energy security’ is often a readily used defense for a country’s reluctance
to be dependent on another country for its energy supply or to export
what is viewed as a strategic national asset. This political consideration, combined with underpricing of natural gas and power in receiving
markets, further hampers the development of regional power and natural
gas projects. For example, in a receiving country where diesel is heavily
subsidized, diesel-fired utilities are also, in effect, heavily subsidized unless
tariffs include at least the amount of subsidies to diesel inputs. Utilities
such as these will resist the opening of the domestic market in the first
place. Even if domestic markets are open for competition, piped natural
gas-fired utilities will not be able to compete on price until diesel and other
fossil fuel subsidies are removed in the receiving markets. This suggests
that domestic regulations must contain the correct economic incentives
at the outset, in order to encourage the building of regional projects.
Individual governments need to move towards market-based pricing
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systems and away from practices such as price interventions and tax distortions, which lead to the inefficient pricing of natural gas or power.
Similarly, power tariffs are crucial in determining whether electric power
grid interconnection takes off, because average generation costs and price
levels in receiving markets will serve as benchmarks for imported power.
Take the proposed power grid interconnection between the Russian Far
East and Korea. As of 2003, the average generation cost and electricity
price were, respectively, 4.1 and 6.2 cents per kWh (kilowatt-hour) in
Korea, whereas the average power tariff in European Russia was reported
to be around 1 cent per kWh as of late 2001 (Korea Power Exchange
2004; Belyaev et al. 2003). This substantial differential in electricity prices
suggests that substantial cost savings could be achieved through grid
interconnection and power trade between the two countries. However,
electricity prices in Russia have historically been determined in large part
by state-owned enterprises and have not fully reflected the costs of generating and delivering power. As the Russian government has planned both
to relinquish subsidies for electricity by lifting price controls on generation
fuels, natural gas in particular, and to introduce a bidding mechanism for
supply contracts, competition among suppliers in the power market can
be expected to intensify and prices can be expected to rise towards market
levels. Consequently, the differential in electricity price as currently
observed between Korea and Russia will diminish in the future.
This picture may change or at least prices may not converge that quickly
if electricity tariffs include externality costs, such as environmental costs
associated with the generation and transmission of power. This is because
of the increased share of hydropower in the total generating capacity in the
Russian Far East. Currently, hydropower accounts for about 20 percent
of the total. As the Russian government has made hydropower generation a priority, particularly in the Russian Far East (Energy Information
Administration 2004), this share is estimated to rise to more than 35
percent in 2025 (Podkovalnikov 2002). So, if the environmental and social
costs were to be internalized into electricity tariffs, this would correct
distorted competition and increase the competitiveness of cleaner power
supply, such as hydropower, electric power grid interconnection and
power export from the Russian Far East (Yun and Zhang 2006).
One method through which to internalize environmental benefits is to
add the value of carbon credits. Regional energy projects often provide
global environmental benefits in terms of reduced GHG emissions, by
using hydropower and/or natural gas in place of coal and/or oil, and/
or by preserving carbon sinks, for example, through the maintenance
of land and forest coverage. Table 8.4 presents a preliminary economic
assessment of the environmental and social impacts of the Nam Theun
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Preliminary economic assessment of environmental and social
impacts for the Nam Theun 2 Project (present value terms
using 10% discount rate)

Areas

Local
(US$ million)

Global
(US$ million)

Cost

Benefit

Cost

Benefit

Nam Theun
downstream
of the Nakai
Dam

N.I.

N.I.

N.I.

N.I.

Nakai Nam
Theun
National
Protected
Area

N.I.

Remarks

●

●

17.0–36.0

N.I.

50

●

●

Nakai plateau 4.4–5.4

8.5–11.5

0

35

●

●

●
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Costs result from
potential loss of
fisheries
Results from a
riparian release study
Local benefits
result from
improved and
maintained income
levels due to
better resource
management and
developments of new
economic activities
(e.g., ecotourism)
Global benefits arise
from maintenance of
the carbon sink value
of the NPA.
Local costs result
from loss of existing
economic activities
on the plateau.
Local benefits result
from the higher levels
of income expected
from the livelihood
programs.
Global benefits
result from reduced
emissions of
greenhouse gases
from the Project
compared to the best
alternative energy
source (gas combined
cycle).
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Table 8.4

(continued)

Areas

Local
(US$ million)
Cost

Xe Bang Fai

6.8–9.4

Benefit
0.25

Global
(US$ million)
Cost
0

Remarks

Benefit
0

●

●

Mekong River

Total

281

N.I.

N.I.

N.I.

N.I.

11.2–14.8

26–48

N.I.

85

●

Local costs mainly
derive from the
estimated loss of
fisheries. Results
of hydrology
study are still to be
incorporated.
Benefits do not
include potential
for significant
increase in irrigation
and agricultural
production.
To be realized,
these benefits
require additional
investments not
supported by the
Project.
Analysis will
incorporate the
findings of the CIA
study.

Notes: N.I. = none identified or quantified at the time of report preparation, NPA =
national protected area.
Sources: Nam Theun 2 Power Company, Environmental Assessment and
Management Plan, November 2004; Social Development Plan, November 2004; Social
and Environment Management Framework and First Operational Plan, October 2004
(cited in ADB 2004).

2 Project. It shows that the global benefits arising from the value of
both the maintenance of the carbon sink and reduced GHG emissions
are six times that of the identified local costs. When discounted at a rate
of 10 percent, the estimated global benefit of the Nam Theun 2 Project
accounts for 6.8 percent of its total estimated base cost of approximately
US$1.25 billion (ADB 2005). A regional project of this kind may well
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qualify as a so-called clean development mechanism (CDM) project
under the Kyoto Protocol. If so, the additional cash flow from CDM
credits, the so-called certified emission reductions (CERs), will boost
internal rates of return. Whether the added value arising from CERs
is sufficient to cover the incremental costs of implementing regional
projects depends on the price of CERs. If the price is high enough, the
corresponding stream of CERs could be the decisive factor that renders
these projects viable (Zhang 2006a). Let me elaborate this point a little
further.
The report on the environmental and social impacts of the Nam Theun
2 Project (ADB 2004) does not give the carbon price that was used in calculating the aforementioned global benefits, but it can be assumed that the
price used in this calculation did not exceed US$5 per ton of CO2 equivalent. The rationale for this assumption is as follows: in the early stages of
the carbon market, the World Bank and the Dutch government were the
two most active buyers of carbon credits in project-based transactions. In
terms of volume, these two players represented over half of the world’s
market for carbon at that time. The World Bank’s Prototype Carbon
Fund (PCF), the first global carbon fund, paid the highest purchase price
of US$4.25 per ton of CO2 equivalent for CERs until the end of 2004. The
Dutch CER unit procurement tender (CERUPT) program was aiming
at price levels of about US$5 per ton of CO2 equivalent at that time. The
offering prices of the PCF and CERUPT were not intended to serve as
market prices. However, given their dominant roles on the buyers’ side in
the early stages of the carbon market, in practice they acted as standardsetters for this market. Given the fact that the publicly disclosed offering
prices of PCF and CERUPT projects provided information on abatement
costs,7 in both economies in transition and developing countries, it is
conceivable that private players were unwilling to go beyond these price
boundaries (Zhang 2006b). Since then, the carbon market has expanded
rapidly. The CDM market increased from 563 million tons of CERs
and €3.9 billion in 2006, to 947 million tons of CERs and €12 billion in
2007 (Point Carbon 2008). The expansion of the carbon market has been
accompanied by a significant increase in the price of CERs, arising from
the CDM projects. Currently, the price of CERs ranges from US$12 to
US$22 per ton of CO2 equivalent in forward purchase agreements, and
CERs are traded at around the US$26 mark per ton of CO2 equivalent
in the secondary issue market. If the prevailing price of CERs were used,
this would significantly increase the aforementioned global benefits arising
from the Nam Theun 2 Project. This case clearly indicates how crucial the
value of carbon credits is to rendering a regional infrastructure project
viable.
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Access and use
For regional projects involving two countries, regulatory issues can be
resolved by the governments. Indeed, regional gas pipeline interconnections in ASEAN are currently based on bilateral arrangements between
the two countries concerned. However, for wider power grid or pipeline
interconnections, more formal arrangements are necessary to provide
participants with sufficient assurances with regard to system operation,
pricing or tariffs, transmission or transit access, and fees. Unlike the
gas market in Europe, which is well-developed, regional gas pipeline
interconnections in ASEAN are still in an early stage of development.
Nevertheless, regional issues such as transit across third countries will
become increasingly important as the implementation of the TAGP
evolves. The experience of Russia, Ukraine and the Asian republics of
the former Soviet Union shows that the setting of tariffs for energy flows
in transit, lack of transparency in conditions for gaining access to export
capacity in gas pipelines, and the illegal taking of gas in transit have been
the main problems associated with regional energy flows. These problems
have also been experienced over the last 15 years in Eurasia.8 Clearly, these
issues are not easy to agree on or resolve, but nevertheless they will need to
be addressed through more formal arrangements before a more integrated
regional TAGP infrastructure can be realized.
One avenue would be to take the relevant article under the Energy
Charter Treaty (ECT) as a reference in setting transit tariffs. This is feasible given that all NEA countries, except for North Korea, have signed,
acceded to or obtained observer status with (the PRC and Korea) the
ECT, and ASEAN as a single entity has had a seat as an observer since
2003. Article 7.3 under the ECT requires that transit tariffs be no less
favorable than export and/or import tariffs. This means that in the case
of transit of gas from one ASEAN country to another, via the medium of
a more integrated regional TAGP network, the transit tariffs in the first
country must be no less favorable than the export and/or import tariffs on
gas into/from the second. However, it is not in violation of the ECT provisions if transit tariffs are higher than tariffs on domestic transportation
(Konoplyanik 2005).
Another avenue would be via the establishment of a structured regional
regulatory regime. In the GMS, for example, power flows are currently
mostly one-way, but the goal of the GMS nations is to create a regional
power trade. At the first GMS summit in 2002, the leaders of the six
countries signed the Inter-Governmental Agreement on Regional Power
Trade in support of this concept. This agreement reflects the highest
political commitment to promote a regional power trade. The first step
in establishing a GMS power market will be to build or strengthen the
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necessary institutional structures within the GMS countries themselves.
Transmission lines must be planned and built in each country to allow
for an increase in regional power transfers (ADB 2007a). Following this,
there will be a need for a regional regulatory regime for power interconnections and their operation. In this regard, the Regional Electricity
Regulatory Authority (RERA) in Southern Africa provides an interesting example. The RERA was established in 2001 as a formal association
with separate legal status. Each of the member economies of the Southern
Africa Development Community is entitled, through its energy regulatory
arm, to a single membership. The RERA cannot interfere with national
mandates but works toward establishing common regional rules related
to issues such as system operation, transmission access, transmission
pricing and regional trading, and towards the establishment of a regional
regulatory framework for market liberalization (Stafford 2005).
Appropriate measures to ensure security of supply and emergency
supply arrangements are also essential. Furthermore, having a framework of cooperation helps in the event of a serious disruption of power
or natural gas supply. The strengthening of safety and security standards
is necessary to ensure the safe and secure operation of regional infrastructure projects, and the lack of common standards has indeed been a
problem for these projects. Therefore, incentives for investments in safety
and security should be provided. They should be market-based, and the
level of incentives should be commensurate with infrastructure risk assessments (Borchert and Forster 2007).
8.4.3

Institutional Frameworks

Institutional arrangements, either formal or informal, are crucial to the
success of regional infrastructure projects. However, the specifics of institutional requirements will differ according to project type. The level of
institutional arrangements required will also vary and can extend from
the project level to the national or even higher-level arrangements. With
regard to EIAs, detailed institutional arrangements are needed to provide
the required legal framework, promote coordination among agencies, and
ensure the responsibility and accountability of each party involved in the
entire process.
On the topic of project-specific institutional arrangements, one projectspecific issue is the asymmetric distribution of costs and benefits between
involved parties. While some regional projects are mutually beneficial
to parties, in most cases there is an unequal sharing of the benefits. This
issue needs to be addressed at the project planning and design stages.
The financing and upgrading of a road in the Lao PDR that forms part
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of the GMS North–South Corridor provides an interesting example of
an arrangement that recognizes the different benefits to the different
parties. This 228 km road aims to complete the missing section in an allweather road link between Kunming province in the PRC and Bangkok
in Thailand and, as agreed, is financed equally through loans from ADB
and the governments of the PRC and Thailand. Lao PDR is only financing some of the local costs, despite the project being wholly within its
boundaries. This example illustrates the possibility that while the country
through which the road passes may not gain the largest benefit from it, a
win–win arrangement can be made to align the costs with the benefits of
the main parties.
Another issue is the overall sustainability of a regional project. As the
project may have several country components, the issue of the sustainability of each country’s component over time is of great concern. In the case
of the Phnom Penh to Ho Chi Minh City Highway Project, expenditure
on the maintenance of the Cambodian component has been well below
the required level. The roads are currently in good condition, with little
sign of damage, but as the level of overloaded truck traffic on the project
roads increases in step with growing trade movement between Cambodia
and Viet Nam, the need for regular periodic maintenance will intensify
(ADB 2007b). The less strict adherence to load limits and inadequate
levels of expenditure for road maintenance raises the question of the
sustainability of the Cambodian component. Clearly, if the Cambodian
component is not sustainable the overall project is not sustainable, even
if the Vietnamese component is rigorously maintained. This case clearly
illustrates the need for coordinated arrangements among the involved
parties to ensure the overall sustainability of a regional project.
Also at the project level, an environmental management office (EMO)
needs to be established. The EMO is assigned the responsibility for
technical planning, implementation and internal monitoring of all the
environmental mitigation and compensation measures under the project
developer’s responsibility. It is also responsible for ensuring that the HCC
fully meets its contractual and environmental management obligations.
The EMO needs regularly to review the status of project impacts and make
recommendations to the project developer that will enable it to rectify
any failure to meet its environmental obligations as specified under the
agreement with the central government. The EMO also needs to report
regularly to an environment management unit, as will be discussed below.
Strong national institutions are also crucial to reduce the negative
impacts of regional projects. At the national level, institutions are often not
equipped with the necessary resources, staff, skills and experience either to
enforce existing regulations or to design, implement, monitor, inspect
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and enforce new and effective environmental polices. Take as an example
the responsibility to both undertake and implement an EIA. Having a
mandatory EIA and a good EIA report are just the first steps. It is more
important that the measures to mitigate the environmental effects of construction projects outlined in the EIA are implemented and monitored. It
is common to this region that there is a weak delineation of responsibility
and accountability when it comes to the planning and implementation
of EIAs. The respective roles of the agencies responsible for undertaking
EIAs and those authorities responsible for approving and monitoring EIAs
(for example, environmental ministries or equivalent agencies) are unclear
and ill-defined under present EIA processes. Moreover, the interrelationships between the undertaking, approving and monitoring authorities and
the parties (contractors) proposing the measures to meet and execute EIA
requirements are usually informal and not well set out. Consequently,
coordination across the ministries and authorities concerned is weak, ineffective and sometimes totally absent. This has given rise to weak enforcement, absence of monitoring and lack of commitment from the various
agencies in charge of undertaking, approving, implementing, monitoring
and evaluating EIAs. As a result, even if the quality of EIA reports looks
good on paper (in other words, the EIA reports have genuinely assisted in
planning better projects and identifying needs for mitigation measures and
compensation), a lack of coordination and commitment from responsible
agencies can thwart desirable outcomes.
Clearly, there is a need to define clearly the roles and responsibilities of
the agencies involved to ensure that environmental and resettlement plans
are effectively implemented. To that end, an environment management
unit (EMU) should be established under the direction of the relevant government department. This unit should consist of representatives from the
concerned departments at the level of central government, and also from
the affected provincial and local governments. The EMU is specifically
designed to implement and manage the environmental components of the
agreement signed with the project developer, and it is also responsible for
ensuring good environmental management at spontaneous settlements.
The unit also reviews the EMO’s reports on the monitoring performance
of both the HCC and the project developer during project construction
and operation, and should then make the corresponding recommendations to the government on any remedial steps that need to be taken to
rectify problems. Empowered by the central government, the EMU, in
consultation with the project developer, should engage an independent
monitoring agency to monitor externally and evaluate the environmental
measures implemented. This agency then reports its findings to the EMU
and the project developer.
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Another reflection of weak institutions at the national level is the failure
to integrate regional infrastructure projects with national plans and priorities. Regional infrastructure projects require commitments from all of the
countries involved. If a country’s domestic infrastructure is substantially
underdeveloped, its government may, understandably, give priority to
domestic infrastructure development before embarking on a regional
project that may be perceived as giving a large portion of the benefits to
outsiders. Clearly, national institutional capacity needs to be strengthened in order to have a better understanding of domestic infrastructure
programs, priorities and resources, and the potential domestic benefits
of regional infrastructure projects. There is no point in having ambitious
regional infrastructure goals if national institutions are unable to integrate regional infrastructure projects with national plans and priorities,
and to align regional ambitions with a realistic assessment of domestic
implementation capacities.
Regional institutional frameworks or arrangements are also crucial
to effective cooperation on regional energy projects. Indeed, the lack of
a regional institutional framework has been one of the major obstacles
impeding electricity sector cooperation among the NEA countries. In this
subregion, there is no overall trade agreement or convention, such as the
General Agreement on Tariffs and Trade (GATT), which binds the six
countries involved. In addition, there is no trade or economic-focused
organization, such as the Asia-Pacific Economic Cooperation (APEC) or
the World Trade Organization (WTO), which includes all six countries
as its members. Therefore, the creation of a regional institutional framework is important for energy cooperation among the NEA countries. The
highly collaborative planning process that supports the ASEAN Power
Grid Project, and which is clearly backed by governments and supported
by power system experts, is a valuable model. If the proposed power grid
interconnection in NEA is to achieve sufficient support and momentum
to be realized, a similar process with political backing may be needed
(APERC 2004).
To make energy cooperation more effective, the governments of NEA
could go further by establishing a regional institutional framework specifically for energy cooperation. This framework would set the common
rules of the game and the countries involved would be obliged to observe
these rules in practice. However, views do differ regarding the specific form
of such a framework. Some favor the option that all six NEA countries
become members of the ECT, whereas others support the establishment
of an NEA ECT (Yun and Zhang 2006). At this stage, it is uncertain
which option will prevail, but it is safe to say that, even if the six NEA
countries decide to establish an NEA ECT to promote even closer energy
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cooperation among member countries, the experience of the Energy
Charter process will provide a reference for regional cooperation in the
NEA region. Taken together, these various instruments should be seen
as complementary parts of integrated international efforts to strengthen
overall global energy cooperation and security.
The institutional arrangements in place at country borders are also
important. Despite progress in the Malaysia–Thailand railway collaboration, container trucks and their drivers are still not permitted to cross the
border in either direction, and boxes must be transported from one set of
equipment to another (Stafford 2005). A commission needs to be established or assigned to regulate the regional flow of goods and trading.
8.4.4

Environmental Legislation

The majority of Asian countries have comprehensive and modern environmental assessment legislation in place. However, the implementation
of legislation has been a big issue for the region and has depended upon
the capacities, power and resources of the regulatory agencies as well as the
overall environmental awareness of project developers. For example, the
PRC’s EIA law, which took effect on 1 September 2003, mandates that
all construction projects must have undergone a proper EIA prior to construction commencing. In January 2005, the PRC’s State Environmental
Protection Agency (SEPA) called for a halt to 30 industrial projects (the
majority of which were power-generating projects) worth CNY119.7
billion, on the grounds that they had not undergone proper EIAs. Many of
these blacklisted projects were so-called ‘national key projects’, approved
by the powerful National Development and Reform Commission, the
PRC’s top economic planning agency, and the projects themselves were
not necessarily highly polluting. This unprecedented move by the SEPA
served as a public education campaign to increase awareness of the EIA
law (Zhang 2007a, 2007b).
Even where EIAs have been undertaken, based on an assessment of
the EIAs for three competed projects in Lao PDR, they have in general
tended to underestimate both the environmental and the social impacts
of their projects, and the mitigation costs (Norplan 2004). This may
largely be because throughout this region EIAs have often been taken
as a supplementary requirement that is secondary to overall economic
issues (UNESCAP 2001). Understandably, underestimating environmental and social impacts and their associated costs will make the proposed
project look good on paper and thus increase its chance of being implemented, in particular if those projects are favored or put forward by the
administrative authorities.
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As far as the legislation itself is concerned, it suffers from common weaknesses, namely, inadequacies in: setting out institutional responsibilities at
different stages of the process; coverage; requirements and guidelines for
impact assessments for projects of different scales; and enforcement procedures. If project developers are to follow guidelines and procedures, legislation needs to be concise, clear and transparent. All projects must then
be required to conduct EIAs in accordance with legislative requirements.
EIAs identify types and sources of environmental impacts and develop
environmental management plans detailing mitigation and compensation
measures and plans for monitoring project construction and operation.
Once EIA guidelines and procedures have been clearly defined, the
quality of EIA reports then depends on the credentials of the agencies
carrying out the assessments. Unfortunately, EIA laws are often vague
on the recommended credentials and scope of these kinds of agencies.
There is a need to establish additional means for defining the credentials
required of agencies that wish to undertake EIAs of construction projects.
For example, the PRC introduced new rules effective from 1 January 2006.
Under these rules there are two grades of credentials: Grade A and Grade
B. The required qualifications for each grade and the corresponding scope
of EIA work are clearly specified. An agency with Grade A credentials is
allowed to undertake an EIA on any construction project, whereas agencies with Grade B credentials are only allowed to carry out an EIA on a
construction project that requires approval by the environmental regulatory agency below the provincial level (SEPA 2005). Therefore, the EIAs
of construction projects that range across provinces and river basins can
only be done by Grade A agencies. As regional projects will, by definition,
cross provincial borders, this implicitly means that only Grade A agencies are eligible to perform the EIAs on these projects. To maintain the
quality of EIAs, the PRC also limits the total number of agencies awarded
Grade A credentials,9 and provides that all agencies with either Grade
A or Grade B credentials will be held accountable for their EIAs. Those
found violating the relevant provisions will be downgraded or have their
credentials certificate forfeited, and a penalty of one to three times their
EIA service charge will be imposed (SEPA 2005).10
All EIA guidelines stress the importance of the public consultation
and disclosure process. However, an assessment of the EIAs for three
competed projects in Lao PDR (Theun-Hinboun, Houay Ho and Nam
Leuk) found that consultation and public involvement processes have,
for the most part, been inadequate in relation to internationally accepted
safeguard procedures (Norplan 2004). This may be primarily because
EIA guidelines are unclear as to the extent to which the public should be
engaged in these processes. It is often the case that the project developer
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starts engaging the public only after the project has received approval from
the administrative authorities. At this stage, the public is not in a position
favorable to the effective voicing of concerns and suggestions. Therefore,
the EIA guidelines need to specify clearly that public consultation needs
to be undertaken at the earliest possible stage, albeit conditional upon the
public’s right to know. At present there are hardly any provisions under
the EIA laws throughout the region that stipulate to whom, how and in
what format project information must be disclosed. This hampers public
participation in the EIA process.
When preparing EIAs, other relevant legislation – for example, on
endangered species and environmental quality – also needs to be considered because such legislation may have its own EIA provisions which
are relevant to all or part of the project. For example, the Thai National
Environmental Quality Act requires that an EIA be undertaken for transmission lines passing through a watershed area of a specified class, and
that an initial environmental examination be prepared if the line passes
through a forest reserve (ADB 2004).
As discussed earlier, for a large project that may have sectorwide and/
or economy-wide implications, a strategic impact assessment (SIA) needs
to be undertaken in order to identify both the potential impacts at these
broader levels and the options available to avoid them. However, the
current environmental assessment legislation in many Asian countries
does not contain SIA provisions. This means that even if externally funded
projects have undergone a proper SIA, the governments of certain countries do not have to commit to its implementation because it is not mandated under their domestic legislation. Moreover, for those countries that
do have SIA provisions in their environmental assessment legislation, the
provisions are too general to be of much practical use. For example, they
do not specify which kinds of projects require mandatory SIA reports, nor
the approval procedures for SIA reports once prepared. Thus, detailed
regulations need to be established to put SIA provisions into effective
operation. This will not be an easy matter, as exemplified in the PRC,
whose state environmental regulatory agency in 2005 drafted the legislation on SIAs in order to move the EIAs mandated at the project level to
a deeper level of planning, with the expectation that the legislation would
be adopted in the first half of 2007. However, as of 2011 this legislation
is still under review by the legal office of the State Council (the PRC’s
Cabinet). The main reason for delay is that the SIA’s focus on long-term
general interests is in conflict with local governments’ focus on pushing
for high economic growth in their regions by pursuing projects that can
achieve quick, short-term results, as well as the sectoral focus on examination and approval rights over planning.11 Moreover, based on the PRC’s
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tentative legislation, the legitimated planning, examination and approval
agencies will be the ones empowered to approve SIA reports, rather than
the PRC’s environmental regulatory agency. As a result, environmental
regulatory agencies in charge of environmental protection will play more
of an advisory role and will not be able to determine the contents of, nor
reject, the SIA reports.
8.4.5

Legal Frameworks for Investment

Regional infrastructure investments are highly capital-intensive, and
involve fixed infrastructure formation and long project cycles with long
payback periods. These characteristics make a stable legal framework
especially important for these kinds of infrastructure investments. It is the
lack of legal frameworks that hampers regional projects. Therefore, this
section is dedicated to a discussion of business and investment legislation.
While the environmental legislation discussed in the previous section is
essential to ensuring that the impacts of an approved regional project are
kept to a minimum or acceptable level, the business and investment legislation will be the decisive factor that determines whether such a project
will get off the ground in the first place.
The major subjects that need to be clearly defined in legal frameworks
include:
●
●

●
●

rights of passage for goods, people and vehicles;
measures to facilitate transit rights (for example, permits, licenses,
consents or other authorizations) and arrangements for compensation to transit states for the rights that they grant as well as for
property and risk;
provision of dispute resolution mechanisms to deal with consultation and settlement of disputes; and
determination of jurisdiction and responsibility over, or title and
ownership of, the offshore segments of a pipeline, particularly those
outside a state’s own territorial waters.

It is often a tedious process to obtain the required permits. Meanwhile,
legal uncertainties resulting from overlapping national, regional and
municipal jurisdictions only compound the problem. In the case of a
project that faces overlapping jurisdictions, there is no assurance as to
when the project can start, even if it obtains central authorization, because
many other local authorizations must be obtained, a process over which
the central government has no control. For example, in the case of the
aforementioned NIMBY syndrome, NIMBY protests can stem not only
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from local publics but also from resistance on the part of local authorities who operate in areas that, say, pipelines must cross to serve markets
beyond their vicinity. Thus, it is imperative not only to have legal frameworks in place, but also to have streamlined and transparent procedures
and sound governance, and clearer lines of responsibility and function at
various levels of government. Clearly, there is much scope for governments
at all levels to improve in these areas.
When it comes to investment protection, the ECT is the only multilateral investment treaty in the energy sector that provides a high level of
investment protection. It sets out dispute resolution procedures that allow
for binding international arbitration in the event of disputes between
states, or between states and individual companies. In the event of
investor–state disputes, the ECT mandates conciliation as a first step but
if that fails the investor can choose the forum for dispute resolution: either
a domestic court or international arbitration. If the investor chooses international arbitration, it can submit the dispute to the International Center
for the Settlement of Investment Disputes (ICSID) if one or both parties
are party to the ICSID Convention, or the United Nations Commission
on International Trade Law, or the Arbitration Institute of the Stockholm
International Chamber of Commerce. Awards of such institutions are
binding on the parties and enforceable.
8.4.6

The Role of the Asian Development Bank

ADB’s role as an external sponsor, serving as a disinterested honest
broker, catalyst, source of assistance (both technical and financial) and
mobilizer of external resources, has been an important factor contributing
to the success of the GMS cooperation on regional infrastructure planning
and development. The multilateral development banks, like ADB, need to
continue to play these multiple roles.
In the context of EIAs, ADB has played and needs to continue to play
a role in building capacities for the formulation, implementation and
monitoring of EIAs, cumulative impact assessments (CIAs), SIAs and
environmental management plans (EMPs). Well-functioning assessment
institutions implicitly require qualified personnel with the right understanding and appreciation of the issues, and the ability to make scientific
assessments and informed decisions. Given that the management and minimization of the environmental impacts of regional projects requires wellfunctioning regulatory, monitoring and enforcement capabilities within
oversight institutions, it is important that both environmental authorities
and project developers are able to prepare EIAs, CIAs and SIAs, and
to supervise the implementation of EMPs. This calls for a strengthened
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role for ADB in developing these capacities among both environmental
authorities and project developers. As quality of EIA reports has been
a big concern, ADB involvement as a project sponsor should help to
improve the quality of reports because of its stricter requirements regarding EIAs, which spring from its role, as with other multilateral development banks, as a provider of loans and other risk mitigation instruments
such as guarantees.
The involvement of ADB also helps to avoid the underestimation of
compensation and resettlement needs, as well as insufficient planning and
budgeting for those needs, because a resettlement action plan acceptable
to ADB is a prerequisite for project appraisal. ADB also serves as a point
of complaint for project-affected people who believe they have received
compensation inadequate to restore their lost economic and social bases.
In response to reported problems, ADB can facilitate meetings between
concerned stakeholders, request a resettlement audit to determine the
validity of complaints, and work with the governments concerned to
resolve outstanding issues.

8.5 CONCLUSIONS
Regional energy projects not only cut the costs of energy supplies, but also
provide local and global environmental benefits by reducing local pollutants and greenhouse gas emissions through the use of hydropower and/
or natural gas in place of coal and/or oil. Regional transport (highway)
projects cut vehicle operating costs and improve traffic safety, and at
the same time increase the passage of goods across borders. In addition
to these measurable economic and environmental benefits, intangible
benefits such as the strengthening of both energy security and regional
economic cooperation with neighboring countries may also be generated
by regional energy and transport projects.
Along with positive benefits, regional infrastructure projects can also
have potentially negative environmental impacts. Many of these negative environmental impacts, including climate impacts, will occur during
project construction, whereas some environmental impacts will occur
and be known only during project operation. Project developers need to
be able both to anticipate environmental impacts during project preparation and to deal with environmental effects during project operation.
Depending on its scale, type and location, a regional infrastructure project
can have environmental impacts that extend beyond the project level and
into the national, subregional or even global level. Thus, environmental
impacts both at the project level and, wherever necessary, beyond the
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project level need to be taken into account. The adverse impacts identified
then need to be avoided to the extent possible, or reduced to a minimum or
acceptable level in cases where they cannot be completely avoided.
An important lesson learned from the assessment of completed regional
projects is that carefully investigating project alternatives at the project
design stage, and making the corresponding modifications wherever
needed, can act as a mitigation measure to help to reduce the negative
impacts of the proposed project. A study of alternatives helps to achieve
that goal by first determining how the project in question compares with
alternative options for the same goal as measured against technical,
economic, financial, environmental and social criteria, and then examining whether the proposed configuration of the project is optimal. Other
mitigation measures that can be applied during the project design stage
include the careful selection of project sites and routes to avoid their being
located in sensitive areas, reduction of the number of camp followers, the
development and implementation of a proper contract-awarding system,
specification of the green credentials required of head construction contractors, and engagement with project-affected people and communities
and other concerned stakeholders in public consultation and disclosure
processes in order to determine proper compensation and resettlement
settlements and plans.
Regional projects also face additional challenges relative to national
projects. Technical, regulatory, institutional and legal obstacles can constrain the development of regional infrastructure projects. The countries
concerned need to agree in detail on technical specifications and develop
harmonized standards for design, construction, operation, maintenance,
health, safety and environment, and weights and measures, in order to
mitigate environmental risks and impacts. Arrangements for pricing,
tariffs, and access and use are especially critical, because underpricing in
receiving markets, excessive transit and user fees, restrictions on or unfavorable transmission of transit access, unclear interconnection requirements and excessive liability insurance requirements can all obstruct the
development of regional infrastructure projects.
Regional projects can also be hampered by a state’s politically motivated reluctance to become dependent on another country for energy,
for reasons of security of energy supply, or to export what is viewed as a
strategic national asset. Therefore, governments need to move towards
a market-based pricing system and away from practices such as price
interventions and tax distortions, which lead to the inefficient pricing
of natural gas or power. For wider power grid or pipeline interconnections, more formal arrangements are necessary to provide participants
with sufficient assurances on matters such as system operation, pricing
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or tariffs, transmission or transit access, and fees. The Northeast Asia
(NEA) and Association of Southeast Asian Nations (ASEAN) countries
could take the relevant article under the Energy Charter Treaty as a reference for dealing with access and use issues and setting transit tariffs. With
the GMS Inter-Governmental Agreement on Regional Power Trade as
a base, and the Regional Electricity Regulatory Authority in Southern
Africa as an interesting example, this subregion could explore the possibility of establishing a structured subregional regulatory regime for power
interconnections and operation.
Institutional arrangements, either formal or informal, are crucial to
the success of regional infrastructure projects. The specific institutional
arrangements required will vary depending on the project type, and the
level of arrangement will range from the project level to the national level
and higher. At the project level, the asymmetric distribution of costs and
benefits among the parties involved needs to be addressed, in order to
align the costs with the benefits of the main parties. Given that a regional
project has several country components, there is a clear need to coordinate
arrangements among parties to ensure the overall sustainability of the
project. To integrate regional infrastructure projects with national plans
and priorities, national institutional capacities need to be strengthened
in order to develop a good understanding of domestic infrastructure
programs, priorities and resources, and the potential domestic benefits of
regional infrastructure projects. Moreover, there should be a clear delineation of responsibility and accountability, and good coordination across
ministries and concerned authorities. Regional institutional frameworks
or arrangements are also crucial to effective cooperation on regional
energy projects. The highly collaborative planning process for the ASEAN
Power Grid project, clearly backed by governments and supported by
power system experts, is a valuable model. A similar process with political
backing is needed in NEA in order to achieve sufficient support for the
proposed power grid interconnection. The governments of NEA could go
further and explore the possibility of establishing a formal regional institutional framework for energy cooperation, with a common set of rules and
an obligation on the countries involved to observe these rules in practice.
The environmental impact assessment (EIA) legislation in the region
generally suffers from inadequacies in: setting out institutional responsibilities at different stages of the process; coverage; requirements and
guidelines for impact assessments for projects of different scales; and
articulation of enforcement procedures. The EIA laws are often vague
with regard to the credentials required and the scope of various agencies involved in EIAs. Thus, there is a clear need to establish additional
measures that define the requisite credentials for agencies undertaking

BHATTACHARYAY PRINT (M2962).indd 295

24/08/2012 16:20

296

Infrastructure for Asian connectivity

EIAs on construction projects. The implementation of completed EIAs
has also been a big issue in the region. Further, EIAs have in general
tended to underestimate both the environmental and the social impacts
of proposed projects and their mitigation costs. Moreover, some regional
infrastructure projects require a strategic impact assessment (SIA) to be
undertaken in order to identify both potential impacts extending beyond
the project level and the options available to avoid or mitigate these
impacts. However, current environmental assessment legislation in many
Asian countries does not contain SIA provisions. So, even if externally
funded projects have been subject to a proper SIA, national governments
may not have to commit to its implementation because it is not mandated
under domestic legislation. Even where current environmental assessment
legislation does contain SIA provisions, these provisions are too general to
be of any real practical use. For example, they do not specify what kinds
of projects require mandatory SIA reports, nor do they specify approval
procedures for SIA reports once prepared. In these cases, detailed regulations need to be established to render the SIA provisions fully operational.
Regional infrastructure investments are highly capital-intensive, and
involve fixed infrastructure formation and long project cycles with long
payback periods. These characteristics make a stable legal framework
especially important for regional infrastructure investments. Thus, it is
imperative to have the right legal frameworks in place. Equally importantly, there should be streamlined and transparent procedures, sound
governance, and clearer lines of responsibility and function at the various
levels of government.
Finally, it should be stressed that ADB’s role as an external sponsor,
serving as a disinterested honest broker, catalyst, source of assistance
(both technical and financial) and mobilizer of external resources, has
been an important factor contributing to the success of the GMS cooperation on regional infrastructure planning and development. The multilateral development banks, like ADB, need to continue to play these multiple
roles. In the context of EIAs, ADB has played and needs to continue to
play a role in building capacities for the formulation, implementation and
monitoring of EIAs, cumulative impact assessments, SIAs and environmental management plans. The involvement of ADB also helps to avoid
the underestimation of compensation and resettlement needs, as well as
insufficient planning and budgeting for those needs. Moreover, ADB
serves as a point of complaint for project-affected people, and in response
to reported problems ADB can facilitate meetings between concerned
stakeholders, request a resettlement audit to determine the validity of
complaints and work with the governments concerned to resolve outstanding issues.
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NOTES
1.
2.
3.

4.
5.

6.
7.
8.

9.
10.

11.

The Greater Mekong Subregion (GMS) comprises Cambodia, the PRC, Lao PDR,
Myanmar, Thailand and Viet Nam.
Significance is based on whether or not the induced impacts of Nam Theun 2 are within
the range of normal fluctuation.
ExxonMobil and its partners have abandoned the concept of a pipeline for exporting
natural gas to Australia due to low relative benefits and sharply higher construction
costs. They are now pursuing the concept of producing liquefied natural gas (LNG) to
export natural gas internationally, targeted principally to Asian markets. In comparison with the total value of output estimated at US$14 billion–US$23 billion (in 2006
US$) attributed to the Papua New Guinea Gas Project (Esso Highlands Ltd 2006),
the total value of output for the LNG project is estimated at US$55 billion–US$123
billion (in 2007 US$), with US$95 billion in the study case (ACIL Tasman Ltd 2008).
Despite this, the Papua New Guinea Gas Project is still cited in this chapter because
it exemplifies how a variety of issues need to be addressed in the project design stage.
The author of this chapter is grateful to Barry Reid who provided the reports for the
two projects.
CO2 equivalent describes how much global warning a given type and amount of GHG
may cause, using the functionally equivalent amount or concentration of CO2 as the
reference.
Leaving tens of millions of people without power, these blackouts were the largest in
history but far from the first. While the underlying cause of such blackouts is systematic
underinvestment in transmission grids as demand for power grows and trading for
power becomes more widespread, the immediate cause may be operational in nature,
with slow reactions to a failure in one part of an interconnected system leading to
rapidly cascading failures in much of the rest of the system (APERC 2004).
For example, World Bank and Lao PDR guidelines require a resettlement action plan
be produced once the number of anticipated resettlements arising from any one project
exceeds 200 people (Norplan 2004).
An abatement cost is a cost borne by many businesses for the removal and/or reduction
of an undesirable item that they have created as a byproduct of production.
The Transit Protocol to the Energy Charter Treaty, which is currently being negotiated (as of December 2011), aims to address these problems. Although a wide degree
of agreement has been achieved on nearly all substantive aspects of the draft text, the
Transit Protocol remains unfinished because of differences in position between the
European Union and Russia regarding the aforementioned three issues.
The PRC has 201 agencies with Grade A credentials and 772 agencies with Grade B
credentials (China Environmental Daily 2005).
The PRC’s Ministry of Environmental Protection circulated a notice of criticism
regarding three EIA-undertaking agencies highlighting their low-quality work and
ordering the three-month suspension of one key EIA engineer who took main responsibility for one of the aforementioned low-quality EIAs (Sina Net 2009).
See Zhang (2008) for further discussion on coordination between central and local
governments on environmental issues.
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Managing regional infrastructure:
European Union institutional
structures and best practices
Willem van der Geest and Jorge Núñez-Ferrer

9.1 INTRODUCTION
The European Union (EU) has accumulated much of its power in an
ad hoc and pragmatic way. This pragmatism was found in the earliest
statements by one of its founders, Jean Monnet, who famously argued
that the ‘union between individuals or communities is not natural; it can
only be the result of an intellectual process . . . having as a starting point
. . . the need for change. Its driving force must be the common interests
between individuals or communities’. This ‘neo-functionalist’ thinking
prompted the well-known Schuman declaration that ‘Europe . . . will
be built through concrete achievements which first create a de facto
solidarity’. In the words of Moussis, a long-term observer of European
integration, the neo-functionalist assumptions have ‘proved correct by
European experience’ (Moussis 2007). This pragmatic way of proceeding
has also characterized the distribution of functions in economic integration between different types of actors with different levels of competence
and authority. As Molle has argued, ‘neither the optimum mix of union
and national measures nor the areas where further integration will be
most beneficial can be determined a priori on theoretical grounds’ (Molle
1994: 23).
For investigation in this chapter, these theoretical perspectives imply
that the path of integration that may be followed in Asia (and elsewhere),
and in particular the role of regional infrastructure, may differ fundamentally from the European experience. In this chapter we argue that the
creation of regional infrastructure can be realized with a limited number
of specific process and project innovations, facilitating regional cooperation and the capturing of positive spillover effects from this. These do not
necessarily require the deep integration which characterizes the European
Union today.
301
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9.2 THE EVOLUTION OF MULTINATIONAL
INFRASTRUCTURE IN THE EU’S HISTORY
9.2.1

Origins and Priorities of the EU

Multinational infrastructure and Trans-European Networks are late
entrants to the kaleidoscope of the EU’s common policymaking and
implementation. One of the earliest concerns of the European Community,
once the basic issues of security and stability had been addressed, was the
need for structural development of the agricultural sector. As will be demonstrated below, infrastructure is only a relatively recent addition to the
EU’s work programs and responds to specific demands to underpin the
single and integrated European market.
The origins of the EU can be traced to three different organizations
established under the first European Treaty establishing the European Coal
and Steel Community (ECSC) in 1951 and the Treaties of Rome in 1957
establishing the European Economic Community (EEC) and the European
Atomic Energy Community (EAEC commonly known as EURATOM).
These three organizations formed the European Communities, as the institution was called since the Merger Treaty of 8 April 1965 which established
a single Council and a single Commission with effect from 1 July 1967. These
were merged into a single body, the European Union, with the ratification
of the Maastricht Treaty in 1992 (Moussis 2007). The main purpose of the
ECSC in 1952 had been the avoidance of military conflict by putting under
joint management the coal and steel resources under the ECSC (Gillingham
1991). In 1957 the EEC and the EURATOM were founded, with the EEC
having a broader mandate to develop a common market in Europe.
The creation of these bodies followed the need to find a successor to the
Organisation for European Economic Co-operation (OEEC) which coordinated the Marshall Plan after the Second World War. The OEEC had been
established in 1948 and sponsored by the United States, which invested $17
billion in the reconstruction of Europe over four years. Hence, the ECSC
was created in the same year that the OEEC ceased its operations. The hallmark of the ECSC was specific and focused functional cooperation.
The ECSC was made up of only six countries (France, Germany,
Belgium, the Netherlands, Luxembourg and Italy), brought together with
the aim of having a common body controlling the coal and steel industries, so as to avoid the uncontrolled rearmament of any country, notably
Germany. Therefore, the ECSC did not merely replace the OEEC, which
in fact had comprised 18 countries, but initiated a new form of functional
regional cooperation.1
The period from 1952 to 1957 was characterized by deep and divisive
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political disagreement over loss of sovereignty, and failed to develop any
genuine economic cooperation. In 1957, the Treaties of Rome created
the EEC with the overarching aim of creating a common market, going
beyond a simple free trade system and aiming at the creation of a single
market based on four fundamental freedoms: freedom of movement of
goods, persons, services and capital.
Seven states antagonistic to relinquishing any national sovereignty
created the European Free Trade Agreement (EFTA) in 1960. These countries were the United Kingdom, Denmark, Norway, Sweden, Austria,
Switzerland and Portugal. They were later joined by Finland and Iceland.
With the increasing success of the European Community, however, most
countries left EFTA and joined the European Economic Community.
Today, only Switzerland, Iceland, Lichtenstein and Norway remain in
EFTA. Moreover, these EFTA countries have adopted large parts of
the European Union rules and are part of the European Economic Area
(EEA), which ensures free trade, free movement of labor and, to some
extent, the free movement of capital.
One of the first priorities of the European Community was structural
development of agriculture through increased farm productivity. Rural
poverty, the need to manage population movement to urban and industrial areas, and the need to increase agricultural production fast led to
the creation of the first common policy, the Common Agricultural Policy
(CAP) in 1962. This policy guaranteed prices for farmers and created a
stable common market in those products. The policy was very successful
in increasing production but led to market distortions and other negative
effects, some of which are still being corrected today.
9.2.2

Emergence and Principles of EU Regional Policy

By 1961 some elements of a regional development policy had emerged,
but these were confined to programs to help the unemployed people. The
ECSC offered concessional loans to regions affected by the restructuring
of the mining sector and the European Investment Bank (EIB) (founded
in 1958) granted loans for specific regional projects. However, the funds
involved were limited and not based on any well-defined strategy or
eligibility criteria.
The first enlargement of the European Community in 1973 to include
the UK, Ireland and Denmark accentuated regional disparities, disparities which were further heightened by the oil crisis of 1973. In 1975 the
European Regional Development Fund was established with the aim
of investing in infrastructure, but its effectiveness was highly questionable (Martin 1988). Funds were allocated nationally based on a quota,
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recipient member states deciding their use in projects co-financed by
national budgets. It was in practice not regional, and just transferred funds
from wealthier to poorer member states with few conditions.
It was only in 1988 that a fully fledged regional policy emerged, creating the foundation of the present system. An important driver for this
development was the entry of Spain and Portugal, which – together with
Greece, Southern Italy and Ireland – created a wide area with per capita
incomes considerably below those of the richer member states. Under
the leadership of the European Commission’s President, Jacques Delors,
important reforms of the common European Commission (EC) budget
took place, which boosted the role of the EU in regional development.
This package of reforms, called the Delors I package, created an automatic system of budget resources and introduced multi-annual financial
frameworks, which in turn allowed longer-term regional development
strategies. A large part of the support was directed towards infrastructure
development. The package also markedly increased budget allocations
for regional development and introduced guiding principles that are still
in force today, in particular the shared management of funds between
the Commission and national authorities. The development of these
instruments was an attempted policy formulation of a number of theoretical writings on the impacts of economic integration on weaker regions
(Núñez-Ferrer 2008).
Contrary to the previous system of transferring funds to countries
(which in practice provided budgetary support to member states), the new
system was project-based. EU funds are co-financing specific projects,
thus member states do not have the freedom to use the funds arbitrarily. Accounting rules allow member states to include the funds de facto
flowing through national budgetary systems in their balance sheets, but at
the end of financial time scales all monies have to be used or returned and
are then deducted from member states’ contributions to the EU.
The disbursement of funds was based on five principles which still apply
today: concentration, programming, partnership, ‘additionality’, and monitoring and evaluation of programs and projects. Concentration means that
interventions have to focus on areas in need, that is, low-income regions
where gross domestic product (GDP) per capita is less than 75 percent of
the EU average, or areas in industrial decline. Programming – as opposed
to single-project financing – calls for coordinated medium-term plans with
overall objectives. Partnership imposes a shared responsibility for the preparation and implementation of programs between national and regional
authorities and the European Commission (Armstrong and Taylor 2000).
A rather radical innovation for many countries – which was bound to
affect the governance structures of regions – has been the application of the
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principle of ‘subsidiarity’, that is, the role of regions in determining their
own development programs (Armstrong and Wells 2006).2
One of the most important decisions affecting regional development
funds was the creation of specific regional policy objectives and the establishment of clear eligibility criteria. Originally, any region which was
nationally eligible for regional funds could be a beneficiary. This caused
an allocation of funds based on inconsistent eligibility criteria, as member
states could change the level of support received by altering national
eligibility parameters.
The new objectives of regional development included:
1.

Development and structural adjustment of poorer regions (as indicated above based on the GDP per capita criteria of below 75 percent
of the EU average).
2. Conversion of regions or parts of regions seriously affected by
industrial decline.
3. Combating long-term unemployment.
4. Job and career integration of young people.
5a. Accelerated reform of agricultural structures.
5b. Development of rural areas.
While objectives 1, 2, and 5b were territorially determined, funds earmarked for objectives 3, 4 and 5a could support programs not limited to
particular areas.
The Community institutions did not have any powers in the field of
trans-European networks in transport, energy or telecommunications.
However, the European Commission created a Transport Infrastructure
Committee and a consultation procedure with the member states in 1978.
The role of the European institutions, including the EIB, in approving
funding for regional infrastructure conferred a capacity to influence their
development, without bypassing the strong institutional cooperation of
the Commission with member states.
In energy and telecommunications the influence was smaller. The
proper functioning of the internal market is in the remit of the European
Commission, and it increased its influence through its competition policy.
It also increased its powers in facilitating regional mergers and acquisitions, as well as eliminating indirect trade barriers.
9.2.3

The Creation of Specific Trans-European Networks

The emergence of a policy towards intraregional and transnational infrastructure started properly with the Delors II package, which allocated new,
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albeit modest, spending for the 1994–1999 budget period. This package
was a response to the Maastricht Treaty signed in 1992, which established
the EU and clearly established the single market. The package addressed
fears of increasing regional divergence created by the single market and
the potential negative impact of the foreseeable introduction of a single
currency. It doubled the assistance given to regional development and also
created cohesion funds for transnational transport corridors and other
infrastructure in countries with a GDP per capita below 90 percent of the
EU average, that is, the cohesion group of countries (Spain, Portugal,
Ireland and Greece). This transnational infrastructure also included their
connection to the Trans-European Networks.
The Maastricht Treaty provided the legal basis for the Trans-European
Networks (TENs). It was felt that the integration of the internal market
was hampered by the lack of well-integrated transport, energy and telecommunications infrastructure between member states. The single market
had as an aim to reduce the costs of having different national markets
characterized by oligopolistic structures, with ‘a considerable non competitive segmentation of the market’ (Emerson et al. 1988). The hugely
influential Cecchini report (1988) calculated the costs for Europe of no
integration, which was considerable in terms of GDP growth. The EU recognized that a large number of direct and indirect barriers to trade, labor
and capital mobility were jeopardizing the benefits of integration and that
this included a deficit in appropriate regional infrastructure.
More specifically, transport costs could act as a major barrier to trade.
At the time, the road sector accounted for 80 percent of freight transport.
Significant parts of road transport were subject to authorizations and the
terms and rules varied across the member states. The burden of taxation
and the level of charges for road users differed significantly across member
states, in effect creating non-tariff barriers to trade and undermining the
single market (Pelkmans 2006). Combined rail–road transport was practically non-existent. It was recognized that coordination of investment decisions could ‘open the way to the economies of scale offered by the wider
internal market’ (Moussis 2007). Under the terms of the 1992 Maastricht
Treaty,3 the EU must aim to promote the development of Trans-European
Networks as a key element the creation of the internal market and the reinforcement of economic and social cohesion, including the interconnection
and interoperability of national networks as well as access to such networks. Trans-European Networks are in fact recognized as an important
factor for growth and their planning and financing are, according to the
subsidiarity principles, better dealt with at a supranational level (NúñezFerrer 2007a, 2007b).
Three classes of network were defined by the treaty:
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Trans-European Transport Networks (TEN-Ts);
Trans-European Energy Networks (TEN-Es or TEN-Energy);
Trans-European Telecommunications Networks (eTENs).

Article 155 defines the responsibilities of the Community:
●
●
●
●
●

establish guidelines identifying projects of common interest;
implement measures necessary for interoperability of networks;
support projects of common interest, for example through feasibility
studies, loan guarantees or interest-rate subsidies;
contribute to financing through the Cohesion Fund;
promote coordination between member states.

Article 156 clearly states that the Community does not have the final
word in the appraisal of the TEN: ‘Guidelines and projects of common
interest which relate to the territory of a Member State shall require the
approval of the Member State concerned.’
In 1996, based on a proposal by the European Commission, the EU
agreed on guidelines for the development of the TENs.4 Initially the main
thrust of the strategy was on transport, primarily because for member
states the possible economic benefits of increased trade and mobility are
clear, while energy and telecommunications are often controlled by public
companies or powerful national champions. The opening of the telecommunications sector to competition and the increase in interoperability
is slowly being achieved. For energy, the creation of Trans-European
Networks also required the opening of national markets to competition.
The basic requirement of privatizing and unbundling the energy sector
was only completed with difficulty in 2008, and many member states hold
significant shares of ownership in the energy sector, considered of national
importance to ensure energy security.
As the telecommunications industry does not suffer from lack of infrastructure and connectivity, telecommunications ceased to be part of the
TENs in 2006. All European countries adopted the Global System for
Mobile Communications (GSM) standard, which created immediate
interconnectivity. The policy aims have rather been on ensuring liberalization of the sector, the breaking up of national monopolies, ensuring
the elimination of interconnectivity barriers, reaching remote areas and
improving e-services. The lack of hard infrastructure barriers was reflected
in the rather modest budget of €175 million for the period (2003–2006).
Most of the aims are pursued by a new program, i2020, which is not part
of the TENs.
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9.3 TEN-T, FROM A SLUGGISH START TO A
CENTRAL POLICY
9.3.1

Decision-Making and Management of Trans-European Networks

The role of the EU institutions in the development of the TENs has
been one of facilitator rather than developer or manager. The European
Commission is not mandated to trace or manage the TEN projects, but
it is responsible for defending the interests of the EU and ensuring that
the treaties are implemented. The EU proposed the creation of transEuropean infrastructure to member states and convinced them of the
importance of the 1992 Treaty of Maastricht.
The creation of the TENs presented four major challenges: (1) achieving
agreement on priorities; (2) enforcement of commitments; (3) streamlining
management structures across member states; and (4) finding formulae for
cost burden sharing.
Achieving agreement on infrastructure priorities
The European Commission cannot compel the building of infrastructure on the territory of member states. The Commission may suggest
and only has some power over member states if EU funding is involved.
Thus the first task is making member states agree on a set of priority
trans-European projects. Figure 9.1 presents the role of the European
Commission in guiding the TEN developments.
Enforcement of infrastructure commitments
The European Commission cannot compel member states to build infrastructure. It can only exert influence on projects in receipt of significant
European Union (EU) funding. This means that it is easier for the EU to
ensure that the TENs are developed in poorer member states which rely
on EU cohesion funding rather than in wealthier member states which do
not need comprehensive EU-funded development strategies. As already
mentioned, the appointment of European coordinators introduces implicit
pressure to foster the development of the TENs.
Streamlining of management structures and obligations
Member states have their own assessment techniques and administrative
procedures, making the development of infrastructure projects at border
areas particularly cumbersome. The European institutions are, however,
proactive in supporting the establishment of joint management mechanisms. EU legislation also includes the possibility for any company to
establish a so-called ‘European Company’. This ‘European Company’
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EU influence on the management depends on source of funds. The EU nevertheless
has rules on public procurement, standards on assessment, such as the Environmental
Impact assessment, and there are interoperability decisions member states have to
follow. Indirectly, by appointing European Coordinators with high ranking political
stature to follow up projects, the EU possess a new implicit higher influence.

EU FUNDING
If cohesion
funding then
DG Regional
Policy has
important role
in approval,
timeframe and
specifications

Figure 9.1

If TEN funding,
DG Transport
and Energy (or
the TEN - T
agency) has
some power on
approval and
timeframe

EIB FUNDING

NATIONAL

The EIB has
influence over
project
specifications and
management

EU influence weak. No
influence from European
institutions on timeframe
or specifications,
although agreements on
interoperability exist at
EU level.

Role of EU institutions in decision-making and management

statute was created to facilitate the single market and the legal base is a
2001 regulation,5 which entered into force in 2004. This is an important
piece of legislation which was first proposed 30 years before its final adoption. Even today, there are some complications remaining as employment
and tax obligations differ across countries. Some clarification has been
provided by a subsequent Directive.6
The European Company statute is for larger pan-European operations.
It requires a minimum capital of €120 000 and is applicable to four cases
of company formation:
1.
2.

3.
4.

Merger: available only to public limited companies from different
member states.
Formation of a Societas Europaea holding company: available to
public and private limited companies with their registered offices in
different member states or having subsidiaries or branches in member
states other than that of their registered office.
Formation of a joint subsidiary: available under the same circumstances to any legal entities governed by public or private law.
Conversion of a public limited company previously formed under
national law.
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In any case, the possibility of creating a European Company has
greatly facilitated regional cooperation. The legislation is quite precise on
the management structures and obligations, eliminating many possible
ambiguities.
Cost burden sharing
Regional infrastructure projects can have asymmetric impacts on the
countries concerned with the share of costs on the national territory not
proportional to the benefits. Similarly, the extent of other negative factors,
such as the creation of pollution in transit countries, may considerably
reduce the benefits.
The main role of the EU is as facilitator. It also proposes legislation to
guarantee ‘intermodality’, which is an important aspect for such infrastructure. The EU has agreed on rail and road rules to facilitate the creation of multinational transport infrastructure. After the 2003 decision to
accelerate the development of the TENs, several actions have been taken,
such as the creation of a European Railway Agency to implement various
EU Directives for rail network interoperability, which includes common
rules on design, construction, commissioning, upgrading, renewal, operation and maintenance of the parts of this system placed in service after
the entry into force of the Directive, as well as the qualifications and
health and safety conditions of the staff who contribute to its operation.
Similarly, the EU has adopted a number of other Directives on road and
air transport.
Due to the difficulties in coordinating the response of member states
in the area of transport, the EU created a Transport Executive Agency
in 2006 to assist in the development of the TENs. In 2008 the Transport
Executive Agency took over responsibility for the entire management
of the TEN-T projects, which had previously been under the control of
the European Commission. The projects will still be the responsibility
of member states, but the executive agency will monitor and assist for
their implementation. The European coordinators will also facilitate the
realization of complex areas of projects, by bringing political weight to the
process. The tasks allocated to the agency are:
●

●

Ensuring the technical and financial management of projects and
events co-financed under the Trans-European Transport Networks’
budget.
Collecting, analyzing and transmitting to the Commission all information required for the implementation of the Trans-European
Transport Network, as well as assisting the Commission with
TEN-T network programming.
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Providing technical support to project promoters and the financial
institutions responsible for managing the loan guarantee instruments for the TEN-T projects.
Providing any technical and administrative support requested by the
Commission.
Policy and institutional issues will be handled by the European
Commission.

The agency supports member states in the development of the TENs,
assists in setting up public–private partnerships (PPPs) and making EU
grants or obtaining EIB support. Priority projects are followed by the
European coordinators. Annual reports on progress are presented by
them.7 Political aspects of the TENs remain in the hands of the European
Commission’s Directorate General for Energy and Transport. For energy,
the European Commission has also set up European coordinators, but
no separate agency, and the projects are still followed from within the
Commission.
In all cases, member states are responsible for implementing the projects
planned and are eligible for support from EU funds under various aid
systems. Hence there is no unified management system.
9.3.2

The European Coordinators

Given the rather weak progress in the development of the Trans-European
Networks, the European Commission adopted in July 2005 a decision
(No C (2005) 2754 of 20 July 2005) establishing a procedure to appoint
European coordinators in charge of specific priority projects, for individual regional sections, for groups of projects located in the same priority axis, or for a whole axis. These appointments are for four years. The
European Commissioner in charge of Energy and Transport thus appoints
high-level political figures to mediate between countries and push forward
the TEN agenda. The Commission correctly assessed that coordinators
would introduce the necessary political impetus to deal with difficult
regional operations that require international collaboration. In addition,
these coordinators would promote the projects to private investors and
financial institutions. The coordinators regularly report to the European
Commission. The first and second reports were published in July and
September 2007 and are available online from the site of the TransEuropean Transport Networks.8
Coordinators are not remunerated for this service: only costs incurred
for the performance of their duties are reimbursed. For the TEN-T
projects, the political figures appointed were as shown in Table 9.1.
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Political figures appointed in TEN-T projects and their
responsibilities

Karel Van Miert

Etienne
Davignon
Laurens Jan
Brinkhorst

Péter Balázs

Pavel Telicka

Karel Vinck

Relevant positions

Assigned to:

Belgian politician; Former
European Commissioner from
1989 to 1999. Chairman of the
Van Miert group assessing the
TEN-T progress in 2003.
Belgian politician, Former
Vice-President of the European
Commission 1977–1985
Dutch politician; twice Minister
for Agriculture and Economic
affairs, EU Ambassador to
Japan 1983–1987, Member of the
European Parliament 1994–1999

Priority Project 1:
Berlin–Verona/Milan–
Bologna–Naples–
Messina–Palermo rail
link
Priority Project 3:
South-west European
high-speed rail link
Priority Project 6:
Lyon–Trieste–Divača/
Koper–Divača–
Ljubljana–Budapest–
Ukrainian frontier rail
link
Priority Project 17:
Paris–Strasbourg–
Stuttgart–Vienna–
Bratislava rail link

Hungarian diplomat; Former
European Commissioner for
Regional Policy, Former State
Secretary, Ambassador to the
EU
Czech Diplomat; Former
Chief Negotiator for accession
negotiations, former European
Commissioner
Belgian businessman; Chairman
and member of several boards
of directors in the energy and
transport sectors. Former
President and Chief Executive
officer of Belgian Railways.

Priority Project 27:
‘Rail Baltica’ Warsaw–
Kaunas–Riga–Tallinn–
Helsinki rail link
ERTMS project, the
European Rail Traffic
Management System

Similarly, for the energy projects, the Commissioner for Energy, Andris
Pielbags, appointed in 2007 four project coordinators for the TEN-E
projects. The coordinators have the mandate to facilitate the development of a high-voltage connection between France and Spain (transnational part of project EL3); offshore wind energy connections in the
Baltic and North Sea areas (transnational part of project No.EL7); the
NABUCCO natural gas pipeline (NG3), and a power connection between
Germany, Poland and Lithuania (EL8). The political figures appointed as
coordinators are as shown in Table 9.2.
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Political figures appointed in TEN-E projects and their
responsibilities

Mario Monti

Georg Wilhelm
Adamowitsch

Relevant positions

Assigned to:

Italian academic and
politician, Former
Commissioner for the
Internal Market and later
Competition, presently
President of Bocconi
University in Milan, Italy
German politician,
State Secretary, Federal
Ministry of Economics and
Technology

Transnational part of project
EL3. Electricity connection
between France and Spain.
This line is central to link the
isolated Iberian energy sector
to the core energy sources of
the European Union.
Transnational part of project
No.EL7 Offshore wind
connections in the Baltic and
North Sea areas (Denmark,
Norway, Germany and
Poland). This project aims to
integrate of the offshore wind
energy produced in the Baltic
Sea and North Sea with the
continental grid.
NABUCCO natural gas
connection (NG3) Project
linking Turkey and Austria
through Romania, Bulgaria
and Hungary. This link should
connect the gas resources of
Central Asia, the Caspian
region and the Middle East
with central Europe.
(EL8) Power connections
between Germany, Poland and
Lithuania. Reinforcing the
Nordic Power exchange (Nord
Pool) and linking the Baltic
grid to the continental network
(Germany and Poland).

Jozias Johannes
van Aartsen

Dutch politician, former
Minister of Foreign Affairs

Wladyslaw
Mielczarski

Life Professor in Electric
Power Engineering

The declarations of the Treaty of Maastricht were followed by a
European Council declaration in 1994 which presented 14 priority transport projects, named the ‘Essen Projects’ based on the city where the declaration was agreed. These 14 projects were based on the recommendations
of the Christophersen Group, formed of representatives of heads of state
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or governments, which identified the priority projects for transport and
energy. The 14 were drawn from a list of 34 projects.
The project selection was based on the following criteria, which
stipulated that projects had to:
1.
2.
3.
4.
5.
6.
7.

be in accordance with Community guidelines for the development of a
Trans-European Transport Network;
be of exceptional size, bearing in mind the type of project and the
relative size of the member states directly concerned;
pass the economic viability test, including improvements of competitiveness and the technological performance of the Union;
allow for the possibility of private financing;
be mature enough in order to be carried out quickly;
avoid the use of public finance for infrastructure which would lead to
distortions of competition contrary to the common interest;
respect Community legislation, in particular concerning environmental protection.

In 1995 a budget line for the TEN was created to supplement the cohesion funds and regional funds allocated to poorer member states and
regions. The funds allocated to the Trans-European Networks for transport energy and telecommunications were very limited, a total of €2345
million for the period 1995–99. This, however, was for aid to wealthy
member states. Poorer member states were able to use higher support
from funding from the cohesion policy. The total allocation depended on
national strategy.
In 1996 European Council Decision 1692/96 set clearer reference criteria
for each mode of transport. The decision included a larger list of priority
projects to be completed by 2010. The end of Soviet influence in Eastern
Europe and the prospects of enlargement of the EU to the east created the
need for an expansion of the TENs. The Transport Infrastructure Needs
Assessment (TINA) was released with an additional ten priority land and
sea corridors.
For Eastern European countries the EU offered different financial
support for the TENs: €1.8 billion from the programme of Community
aid to the countries of Central and Eastern Europe (PHARE) program;
€1bn from the Instrument for Structural Policies for Pre-Accession
(ISPA) program; €4.8bn through the EIB, and technical support through
the Technical Assistance to the Commonwealth of Independent States
(TACIS) program. This was combined and coordinated with European
Bank for Reconstruction and Development (EBRD) and World Bank
loans.
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Despite declarations to the contrary, member states did not wholeheartedly embrace the idea of investing in Trans-European Networks,
except for very specific transport projects, in particular high-speed trains.
An underlying commitment to the strategy in the interest of the EU was
missing. By 2001 only three priority projects had been completed.
The European Commission accordingly released in 2001 a white paper
analyzing the reasons for the sluggish development of transport infrastructure and suggested some solutions. That same year EU heads of state
agreed on the need to focus more on the environmental needs of policies
and to concentrate on railways, inland waterways, sea shipping, intermodal operations and effective interconnections between modes of transport.
Member states, however, were unable to agree on a revision of the 1996
decision, as promoted by the white paper. Given the impasse, in 2003 a
High-Level Group (HLG) was set up to carry out a comprehensive review
of TEN-T progress. This group was chaired by the European transport
commissioner and composed of representatives of member states and
candidate countries for EU membership. The EIB also participated in the
meetings.
The HLG presented a report which criticized the TEN-T projects as
lacking coherence. It criticized the fact that planned projects (the Essen
projects and those added later) had been selected on the basis of their
importance for member states rather than in the interest of creating a
coherent EU network. It also said that there appeared to be project packages composed of a number of disparate projects. The HLG thus developed
a methodology for choosing the projects avoiding the pitfalls of the first
plans. They introduced the concept of major ‘trans-European axes’ linking
all projects into a more coherent web. The report introduced the concept
of Community Added Value to the selection criteria. Nevertheless, the
report integrated all 14 initial Essen projects into the new list. This seems
to contradict the statement on lack of coherence, and there was probably
an underlying political reason for adding the 14 Essen projects to the new
list. There is no clear interpretation in the literature reviewed.
The group evaluated projects in a two-stage process. Projects were first
screened on a number of basic criteria. Those which did not meet them
were eliminated. The criteria are the following:
●

●
●

Being on a main trans-European axis pertinent to the internal market of the
enlarged Europe, taking in particular into account projects crossing natural
barriers, solving congestion problems or corresponding to missing links;
Having a European dimension in particular by meeting a threshold of €500
million for infrastructure;
The existence of evidence showing potential economic viability, other socioeconomic benefits (e.g., social, environmental), and firm commitments from

BHATTACHARYAY PRINT (M2962).indd 315

24/08/2012 16:20

316

Infrastructure for Asian connectivity
the concerned Member states to carry out the required impact assessments
with a view to completing the project within an agreed timeframe. (HLG
2003: 25)

The remaining projects then were evaluated according to a second
group of criteria:
●

●

●

The European added value of the project, in terms of importance for
facilitating exchanges between member states, for instance improving
interconnections and interoperability between national networks;
The strengthening of cohesion, either by better incorporating the future
member states into an enlarged Europe, or by connecting the main
peripheral areas and the least developed regions to the rest of Europe;
The contribution to the sustainable development of transport while tackling
the problems of safety and of environmental protection and by promoting
modal transfer. (HLG 2003: 25)

Based on this process, in addition to the Essen group of projects, the
HLG selected 22 from more than 100 projects nominated by member states.
All delegations, except those from Greece, Belgium and Luxembourg,
accepted the new list. The projects were divided into the following
categories:
●
●
●
●

List 0: Essen projects completed or expected to be completed before
2010.
List 1: Essen projects with a firm commitment to completion before
2010.
List 2: Longer-term Essen projects.
List 3: Other important projects, but not priority projects, which are
important for territorial cohesion.

The projects chosen fulfilled a requirement to increase intermodality
and shift transport to rail and away from roads, reflecting the need to
reduce the negative environmental effects of transport. The heavy road
bias of the first projects was thus counterbalanced. However, road and
rail are not the only concerns of the TEN-T plans. ‘Motorways of the sea’,
coordination with air transport and the Galileo project for an EU satellite
navigation system all are part of the plan.
The HLG report requested that the following requirements be taken
into account in the development of the TEN-T network:
●
●

Motorways of the sea should complement mainland axes.
National rail networks should be more interoperable, specifically
with respect to signaling and telecoms.
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Part of the rail network should be dedicated to freight.
Air traffic management should be integrated.
A river information system should be established.
A vessel traffic management and information centre should be
created.
Existing airports should be better managed.
Main European axes should be identified.
Acceding countries should be integrated.
Community aid should be increased (European Commission 2005).

The report also suggested a new financing approach, as the costs of
the TEN-T projects cannot be shouldered by normal public procurement alone. The cost of the whole network has been estimated at over
€500 billion. The report called for innovative systems of PPP financing
and the use of modern toll systems for motorways to recover investment
and maintenance costs. In addition the report called for a standardized
approach to the development of infrastructure, with better coordination, common impact assessments and the creation of transnational legal
entities.
In 2003 the European Commission published new guidelines and
financial rules and performed an extended impact assessment to assess
the impact of the new plans compared with taking no action, the completion of the 2001 proposed white paper plans, and the completion of
the new structures based on the HLG results. The results showed an
important improvement in the EU’s transport, environment and growth
performance (Table 9.3). The table shows the possible impact of two different scenarios of the TEN-T development compared to no development.
The European scenario shows the results of implementing all priority
projects agreed before 2001 and half of those in accession countries. The
European+ scenario assumes the development of further infrastructure,
which were agreed in 2003 and the completion of Eastern European
transport infrastructure projects.
The revised guidelines and financial rules were adopted in 2004 by
European Council Decision 884/2004 and Regulation 807/2004. The
guidelines are now as follows:
(a) the establishment and development of the key links and interconnections
needed to eliminate bottlenecks, fill in missing sections and complete the main
routes, especially their regional sections, crossings of natural barriers, and
improve interoperability on major routes;
(b) the establishment and development of infrastructure which promotes
the interconnection of national networks in order to facilitate the linkage of
islands, or areas similar to islands, and landlocked, peripheral and outermost

BHATTACHARYAY PRINT (M2962).indd 317

24/08/2012 16:20

318

Table 9.3

Infrastructure for Asian connectivity

The results of the European Commission’s Extended Impact
Assessment

Category
Economic
Potential travel time
savings
Cost
Effects on internal
market dynamics

Reduction in road
congestion delays
Sustainable development
Model rebalancing

Emission reduction
Impact on nature

Social
Accidents

Balanced territorial
development

European

European1

€4.4 billion

€7.7 billion

€113 billion
Small increase of
international traffic

€196 billion
Increase of
international traffic
particularly important
for acceding countries
14%

3%

Reduction of road
growth on international
market segments

€0.4 billion
Risks to be further
assessed at local level
in particular for inland
waterway projects

Fewer accidents due to
modal shift and better
quality infrastructure
Relative accessibility to
improve for peripheral
countries

Higher GDP growth and n.a.
employment

Stabilisation of modal
split at European
level, reduction of
road growth on
international market
segments and in 12cc
€0.7 billion
Risks to be further
assessed at local level
in particular for inland
waterway projects

Fewer accidents due to
modal shift and better
quality infrastructure
Relative accessibility
to improve most
for peripheral and
acceding countries
Welfare 0.23% GDP or
one million permanent
jobs

Source: European Commission (2003a: 50).
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regions on the one hand and the central regions of the Community on the other,
in particular to reduce the high transport costs of these areas;
(c) the necessary measures for the gradual achievement of an interoperable rail
network, including, where feasible, routes adapted for freight transport;
(d) the necessary measures to promote long-distance, short sea and inland
shipping;
(e) the necessary measures to integrate rail and air transport, especially through
rail access to airports, whenever appropriate, and the infrastructure and installations needed;
(f) optimization of the capacity and efficiency of existing and new infrastructure, promotion of intermodality and improvement of the safety and reliability
of the network by establishing and improving inter-modal terminals and their
access infrastructure and/or by deploying intelligent systems;
(g) the integration of safety and environmental concerns in the design and
implementation of the trans-European transport network;
(h) development of sustainable mobility of persons and goods in accordance with the objectives of the European Union on sustainable development.
(Article 19 in Decision 884/2004)

As requested by the HLG, priority projects need to be selected on clear
criteria. The new decision presented the following list of criteria to be used:
(a) are intended to eliminate a bottleneck or complete a missing link on a major
route of the trans-European network, in particular projects which are regional
projects, cross natural barriers or have a regional section;
(b) are on such a scale that long-term planning at European level will help
significantly;
(c) present, overall, potential socio-economic net benefits and other socioeconomic advantages;
(d) significantly improve the mobility of goods and persons between member
states and thus also contribute to the interoperability of national networks;
(e) contribute to the territorial cohesion of the European Union by integrating
the networks of the new member states and improving connections with peripheral and island regions;
(f) contribute to the sustainable development of transport by improving safety
and reducing environmental damage caused by transport, in particular by
promoting a modal shift towards railways, inter-modal transport, inland waterways and maritime transport;
(g) demonstrate commitment on the part of the member states concerned to
carrying out studies and evaluation procedures in time to complete the work
in accordance with a date agreed in advance, based upon national plans or any
other equivalent document relating to the project in question. (Article 19 in
Decision 884/2004)

The guidelines also revised the TEN-T network and presented a list of
30 priority projects (Box 9.1 and Figure 9.2).
The regulation calls for the designation of European Coordinators
appointed by the European Commission to coordinate and develop
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BOX 9.1 TRANS-EUROPEAN TRANSPORT
NETWORK (TEN-T) PRIORITY AXES
AND PROJECTS
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Railway axis Berlin–Verona/Milan–Bologna–Naples–Messina–
Palermo
High-speed railway axis Paris–Brussels–Cologne–Amsterdam–
London
High-speed railway axis of South-West Europe
High-speed railway axis east
Betuwe line
Railway axis Lyons–Trieste–Divaca/ Koper–Divaca–Ljubljana–
Budapest–Ukrainian border
Motorway axis Igoumenitsa/Patras–Athens–Sofia–Budapest
Multimodal axis Portugal/Spain–rest of Europe
Railway axis Cork–Dublin–Belfast–Stranraer
Malpensa airport
Øresund fixed link
Nordic triangle railway/road axis
United Kingdom/Ireland/Benelux road axis
West coast main line
Galileo
Freight railway axis Sines/Algeciras–Madrid–Paris
Railway axis Paris–Strasbourg–Stuttgart–Vienna–Bratislava
Rhine/Meuse–Main–Danube inland waterway axis
High-speed rail interoperability on the Iberian peninsula
Fehmarn belt railway axis
Motorways of the sea
Railway axis Athens–Sofia–Budapest–Vienna–Prague–
Nuremberg/Dresden
Railway axis Gdansk–Warsaw–Brno/Bratislava–Vienna
Railway axis Lyons/Genoa–Basle–Duisburg–Rotterdam/
Antwerp
Motorway axis Gdansk–Brno/Bratislava–Vienna
Railway/road axis Ireland/United Kingdom/ continental Europe
‘Rail Baltica’ axis Warsaw–Kaunas–Riga–Tallinn–Helsinki
‘Eurocaprail’ on the Brussels–Luxembourg–Strasbourg
railway axis
Railway axis of the Ionian/Adriatic intermodal corridor
Inland waterway Seine–Scheldt.
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European Commission (2010).

Figure 9.2

Source:
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complex sections of the priority projects or, exceptionally, an entire major
axis.
In 2006 the EU established the Trans European Network Executive
Agency to manage EU funds for the realization of the TEN-T projects.
These coordinators act on behalf of the European Commission. Their
tasks are defined in the decision (Article 7 (5) in Decision 884/2004) as:
(a) to promote, in cooperation with the member states concerned, joint methods
for the evaluation of projects and, where appropriate, advise project promoters
on the financial package for projects;
(b) to draw up a report every year for the European Parliament, the Commission
and the member states concerned on progress achieved in the implementation
of the project(s) for which he/she is responsible, new regulatory or other developments which could affect the characteristics of the projects and any difficulties and obstacles which may result in a significant delay in relation to the dates
indicated in Annex.
(c) to consult, together with the member states concerned, regional and local
authorities, operators, transport users, and representatives of civil society
with a view to gaining fuller knowledge of the demand for transport services,
the possibilities of investment funding and the type of services that must be
provided in order to facilitate access to such funding.

Given the delays to projects, it was decided that the 2010 target for completion be put forward to 2020. Projects that are not developed under the
agreed deadlines may lose the support of EU funds. Work in recent years
has been accelerating, and despite the Commission’s concern that the 2020
deadline will not be reached, many projects are on track. A 2010 detailed
analysis and progress report from the Commission’s Directorate-General
for Mobility and Transport on TEN–T noted considerable progress.
9.3.3

Financial Aspects of TEN-T Infrastructure

The most significant barrier to the development of the TEN-T projects in
addition to the political, legal and administrative barriers has been financing. The financial demands are significant, as the use of traditional public
procurement is limited, as is obtaining the necessary financial input from
commercial banks. The latest total estimates (in 2007) for the construction of the overall network have been of €900 billion; €250 billion for the
priority projects alone, and €112 billion for the Essen projects still to be
carried out.
To have an idea of the challenge ahead, expenditure over the first nine
years 1996 to 2005 on the TEN-T projects was approximately €75 billion.
To complete the project over the next 15 years investment effort needs to
increase more then fivefold. At the present rate of investment, however, it
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Community financing of TEN-T (EUR billion)
1993–1999 2000–2006

TEN-T budget
Cohesion Fundb
ERDF
(Structural Funds)
EIBc
Other sourcesd
Total

Share
2007–2013a
Share
1993–06 (%)
2007–13 (%)

2.2
8.3
7.5

4.43
17.33
8.6

1.7
6.6
4.1

8
34.79
8.33

2.1
8.9
2.1

26.5
63.4
107.9

44.9
208
283.26

18.3
69.4

54
283.88
389e

13.9
73.0

Notes:
a. Indicative figures;
b. Including the Pre-Accession Structural Instrument (ISPA);
c. Between 1993–1999 loans for EU15. From 2000 loans in EU-27;
d. Public budgets and private financing;
e. Total investment needs from Implementation Report 2004–2005.
Source: European Commission (2008).

needs only a doubling of financial effort, as the first five years were particularly uneventful and expenditure only really started to increase after 2001.
So far the main sources of funding have been national public funds
(Table 9.4). The EU offers some co-financing support through the TEN-T
and structural and cohesion funds. Due to budget limitations, these have
only contributed a very small share: total funds contributed from 2000 to
2006 were approximately €30 billion. Most of these funds are allocated
to poorer member states and regions. The EIB’s Structured Finance
Facility also played a significant role. The national and private financing
contributions (private being rather limited) were €208 billion.
Member states have had difficulties in raising the finance required
from government budgets. It is interesting to note that the member states
(EU15)9 spent 1.5 percent of EU GDP in transport infrastructure in 1980,
and that this fell to less than 1 percent in 2010. New member states spent
1.5 percent of their GDP on transport infrastructure, but these countries also obtain support from the EU budget and even for this level of
expenditure there have been issues about the absorption capacity of funds.
Progress on priority projects is described in the Appendix. While a number
of projects are nearing completion, no more have been completed than the
three which were closed before 2001.
European grant funding has its limitations. In poorer regions of the EU
up to 85 percent of costs can be covered (2007–2013); for other areas the
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only funds available are those dedicated to the TEN-T which finances 50
percent of cost of studies and priority projects (including the satellite positioning system Galileo), 30 percent for regional projects and 10 percent
for non-priority projects. Particularly important is the clause which states
that unreasonable delays will cause projects to lose EU financial support.
The EU’s budget also provides for EIB loan guarantees, the LGTT
(Loan Guarantee Instrument for Trans-European Transport Network
Projects). This is an instrument developed jointly between the European
Commission and the European Investment Fund. Each year the EU transfers a given sum to the EIB in the form of loan guarantees. This is then
used to cover part of the risk of projects, improving the viability of projects
and their attractiveness for private investors. The LGTT is financed with a
capital contribution of €1 billion (€500 million each from the Commission
under the TEN-T budget and the EIB) which is intended to support up to
€20 billion of senior loans. The amount of guarantee never exceeds more
than €200 million, while the EIB is expected to offer €50 billion in loans
over the next decade, 2010–2020 (EIB 2006a, 2008).
The EIB itself offers loan guarantees through the European Investment
Fund and has created a new financial instrument, the Transport Investment
Facility (TIF). This consists of loans with maturities of up to 35 years and
covering up to 75 percent of cost. The role of the EIB is explained in more
detail in a joint paper by van der Geest and Núñez-Ferrer (2008).
The European Commission’s proposed level of funding in the TEN-T
network was not approved by the budget authorities and was considerably reduced for the period 2007–13 requiring the need to find alternative
solutions.
PPPs have been increasingly and successfully used to finance the development of the TENs, reducing overall costs and increasing efficiency.
However, the use of user fees has been very limited and ultimately the
main bulk of the risks and costs have fallen on national governments.
The attempt of the European Commission to introduce road charges
with a ‘Eurovignette’ has not been successful, although the Commission
has not abandoned the idea and still presses in this direction. The mechanism is described in more detail in a document on innovative financing
methods (European Commission 2003b). Only some countries use this to
cover road infrastructural costs. A detailed analysis of the use of PPPs is
presented in a twin paper by van der Geest and Núñez-Ferrer.
In addition to core infrastructure projects, support is given to create
European management systems for transport; support for road, air, maritime and coastal management systems; or the important European Rail
Traffic Management System (ERTMS), as rail has particular interoperability needs.
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Project Appraisal

The increased involvement of new funding schemes and the use of PPPs
require a thorough review of project appraisal techniques. Member states
have different traditions of project appraisal and many are not well suited
to private finance. Project evaluation has been of variable quality in the
member states. The European Commission itself has had to develop and
is still reinforcing evaluation techniques. Cost–benefit analyses and longterm investment returns from complex infrastructure projects are difficult
to calculate and often under- or overestimate user demand and final costs.
The evaluation of public projects also needs to asses social benefits,
not just financial costs. For the TENs the Europe-wide benefits are often
used as a central reason for the existence of the TENs (see HLG 2003).
However, the benefits of a project may well be very different at national
level. There are complex issues surrounding the national analysis of the
TENs projects and the EU’s position. There is a need to clarify whether
transport infrastructure is a responsibility of national or supranational
bodies. Member states finance the bulk of projects, and national appraisal
of the value of a project is a key element in decision-making.
The EU’s appraisal system combines a cost–benefit analysis (CBA)
combined with a multicriteria assessment (MCA) in which a wider set of
objectives are incorporated in the valuation in addition to those directly
involved in a pure CBA (European Commission 2005). In the end,
however, projects need to be commercially viable, in particular when
private finance is involved. The EU and member states have developed
different project appraisal systems. What is clear is that regardless of the
wider goals and social benefits, projects which are deemed not commercially viable on the basis of a formal CBA will not be successful in attracting private funding, at least not without public support to mitigate risks.
Where the EIB is involved, the EIB’s project appraisal process has had
a very strong influence in the selection process of contractors and the kind
of co-financing system, national or private. The EIB plays a strong role in
the public procurement procedures and imposes strict rules to protect its
investment (EIB 2004, 2005, 2006b).
9.3.5

Mini Case Study of Multinational Infrastructure: Thalys
International

A classic example of multinational regional infrastructure within the EU is
the provider of rail services Thalys International, a limited liability cooperative jointly owned by the French, Belgian and German railways.10 The
company’s capital base is divided between the three companies with the
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French SNCF holding 62 percent, 28 percent held by the Belgian SNCB/
NMBS and 10 percent held by the German DB. Thalys International
meets all of the Kawai criteria11 as it is a ‘regional infrastructure project’:
1.
2.
3.
4.

with physical infrastructure developed across four countries (Belgium,
France, Germany, the Netherlands);
with significant regional sales;
it is a technically and financially indivisible project involving several
independent national railways working together in a unified program;
project implementation is carried out in four countries; the service
is offered on behalf of the four companies mentioned above in the
different locations.

It is worth emphasizing that the relative importance of the four operators varies a great deal. First and foremost, the French national railway
SNCF plays a dominating role: in addition to being the majority shareholder SNCF also has a good deal of technical know-how. The Thalys
rolling stock is an advanced model of the French TGV, developed by
Alstom.12 Senior staff and the CEO of the company are French and the
language culture in the company combines French and English, even
though Thalys is incorporated in Belgium. The two minority shareholders
provide a smaller share of services, with the Belgian SNCB/NMBS providing the operational hub of the network in Brussels.
Even though the Dutch railway NS is not a shareholder, unlike the
German DB, it is an important operator, as a significant part of Thalys’s
activities take place in the Netherlands and the Netherlands provides an
important revenue base. The route through the Netherlands was designed
to be part of the network from the outset, even though the provision of a
dedicated high-speed railway line connecting Amsterdam to Brussels and
Paris has been in the making for a very long time. Delays were encountered in obtaining the necessary approval with regard to the environmental impact. The Amsterdam–Brussels route traverses through the so-called
‘Green Heart’ of the Netherlands. After extensive public consultation, the
railway track needed to be redesigned, including a long stretch of subterranean tunnel in order to mitigate environmental impact.
Impact of the Thalys service
Experience has shown convincingly that the growth in demand for Thalys
railway services is much beyond that which could be predicted from structural determinants of demand for such services, in particular demographic
and economic factors. This is especially true for traffic between France
and Belgium, but also between the Netherlands and France.13 The share
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of air traffic has decreased, although the absolute number of air passengers
has continued to increase. Furthermore, customer satisfaction is high and
the company outperforms other operators in the EU in punctuality. The
pricing strategy, with a wide variety of fares ranging from €55 to €256 for
a return ticket between Paris and Brussels, offers customers a great deal
of choice.
This mini-case study demonstrates the importance of two particular
institutional factors: the issue of technical compatibility; and the regulatory regime with regard to privatization and non-public ownership of
infrastructure and rolling stock.
Interoperability of the trans-European high-speed rail system
Regional networks are critically dependent on interoperability; indeed a
minimal degree of interoperability may need to be treated as another indicator of the regional character of a particular infrastructure. Even in the
case of European high-speed railways, interoperability has not yet been
achieved in full.14
To achieve a minimal degree of interoperability, EU member states
adopted a Directive on the interoperability of the trans-European highspeed rail system.15 This Directive seeks to promote interoperability of the
various railway networks which exist across the European Union. It promotes a harmonization of standards of the high-speed rail systems across
the different member states. The approach taken for the Directive is to
focus on ‘essential requirements’ such as safety, reliability, environmental
protection and technical compatibility. The approach to harmonization
does not prescribe specific technologies or methods – it is understood that
different suppliers and different operators may achieve these essential
requirements through different methods.
However, member states are obliged to meet the Technical Specifications
for Interoperability (TSIs). These technical specifications are drawn up
and revised by the European Railway Agency. The TSIs complement
existing standards, formulated by EU standardization organizations. As
the TSIs are binding on the member states, there are usually phase-in
periods which are typically a few years after adoption, acknowledging the
need for time to achieve appropriate technical adjustment.
The technical standard for the Thalys high-speed railway tracks are
defined by several simple key parameters, such as a maximum gradient
as well as a minimum radius of curvature. In the case of Thalys these
are respectively 4 percent and 3350 meters. Tracks which do not meet
these design parameters are not deemed suitable for high-speed use of
300 km per hour. It is important to note that important German railway
lines, such as the one between Cologne and Frankfurt, do not meet this
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particular standard. Furthermore, for even higher speeds, the gradient
would have to be even lower (that is, 2 percent) and curvature would have
to be based around a minimum radius of 7000 meters. These are the specifications used for the new high-speed link currently under development in
Italy.
Approaches to railway privatization
Different models of privatization and involvement of private sector operators and equity have been pursued across the EU. Some countries, for
example the United Kingdom, have opted for a ‘vertical separation’ with
infrastructure, rolling stock and ancillary businesses sold or franchised
to private sector operators. Further, there has been ‘horizontal separation’ with different private sector operators providing services in separate
regions through a franchise arrangement, awarded through competitive
bidding. In several EU countries, for example France and Germany, there
has been limited vertical separation, although private sector involvement
has increased through leasing and subcontracting. In some other EU
countries there has been vertical separation, but horizontal integration has
been maintained in public ownership (Hulten et al. 2000).
Protagonists of vertical separation point to the benefits of allowing
non-discriminative access to infrastructure and rail track, and the benefits
of competition between providers. However, opponents have been quick
to point out that in the UK privatization approach, railway operators
may lack commercial incentives to make long-term investment in new
rolling stock and rail track. The pressure on franchisers to be efficient will
be limited by the need for public safety. The UK experience has demonstrated that the ‘own’ costs of UK train operators has risen sharply since
the Hatfield accident in October 2000.16
Thalys International follows the Franco-German model of vertical integration with horizontal separation: national railways provide services on
the same route at lower prices, slower speeds and less comfort. The lesson
which the Thalys experience demonstrates is that the vertical separation
model does not lead to appropriate levels of investment.
The ‘re-emergence’ of the Great Railways in Europe should be placed in
the broader context across the EU where logistic trends for using railways
for freight are in principle unfavorable for the railways – hence the passenger segment provides the dynamics of the subsector. Overall, rail freight
across the EU has declined sharply: while in 1970 as much as 21 percent of
all goods were transported by rail, by 2000 this had declined to 8.1 percent
of the total freight market (Henstra et al. 2007).
The main trends in European freight and logistics have decisively moved
against the usage of rail freight; these trends may be summarized by the
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following (Henstra et al. 2007: 138). First, outsourcing and vertical disintegration, where vertical integration between producers and logistic providers is increasingly limited; rather, specialization is taking place where
specialized companies are able to reap economies of scale. Companies are
increasingly concentrating on their core business and bring in third-party
logistics service providers to take care of all aspects of logistics. In the
1990s, the trend in the provision of logistics was characterized by spatial
concentration and the moving of warehouses to new EU member states.
However, in more recent years that trend has been reversed to some extent.
Second, product flow scheduling combining high-volume, low-cost
modes with low-volume, high-cost segments, for example combining container shipping with air freight delivery. This increased usage of ‘hybrid
networks’ which can operate in parallel, but not necessarily consecutively,
has generally bypassed rail freight networks, which are not able to cope
with the increased requirements. An example is provided by Sony, which
uses sea transport with containers for the ‘predictable’ segments of demand
and utilizes road and/or air for ‘unanticipated’ peak and excess demands.
Nevertheless, limits to deregulation in the road transport sector appear
to have been reached due to the trends of increasing road pricing and the
need for internalization of environmental costs. Hence, road transport
unit costs are moving upwards and there is a move to other modes; this
should in principle make rail, sea and inland waterway transport relatively more attractive. At present, however, only few of the large logistics
service providers ‘have integrated inter-modal transport into their intraEuropean service offerings’.

9.4 THE TEN-E DEVELOPMENT
The establishment of a Trans-European Energy Network has been complex
and slow. While interconnectivity of the energy sector was considered
important for the EU, member states avoided any attempt at the creation
of a real European energy policy. National (often state-owned) energy
generation monopolies were generally the norm, which de facto reduced
the idea of energy interconnectivity to one of security backup rather than
one of an open market and energy efficiency. However, the creation of
the internal market and the strengthening of competition policy brought
with it a strengthening of the demands by the European Commission for
liberalizing the energy sector in the EU. The latest need to reduce CO2
emissions and increase energy security in Europe has strengthened the
European Commission’s hand. The new draft treaty energy is clearly
stated as a priority for the EU.
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Initial steps concentrated on increasing the interconnection of gas and
electricity grids of the members states,17 and transparency.18 Following
these initial, cautious steps, the EU moved towards full liberalization of
the energy market from the mid-1990s onwards, resulting in the adoption
of two liberalization packages. Recently, a third liberalization package has
been presented by the European Commission.
9.4.1

The First Liberalization Package

The first concern of the European Commission was the lack of an internal market in energy, and a lack of ‘interconnectablity’ between national
grids. Two Directives were agreed concerning common rules for the internal market in electricity and gas (96/92/EC and 98/03/EC). They contained
action plans to identify projects of European interest to finance them. The
objective was to fix ‘a minimum level of competition at member state level
by way of common rules while progressively bringing down barriers to
regional trade’ (Egenhofer and Gialoglou 2004:14). The Directives called
for the unbundling of production transmission and retail activities of the
energy sector. They introduced phase-in periods to allow companies and
households to chose their supplier. In 1998 a similar package was presented for the gas sector, but with longer transition periods and lighter
rules on unbundling.
The Directives were unable to ensure unrestricted access to the networks and the markets remained highly concentrated. In response the EU
presented a second package in 2003, containing new decisions and regulations. The new Directives 2003/54/EC on electricity and 2003/55/EC on
natural gas considered that:
concrete provisions are needed to ensure a level playing field in generation and
to reduce the risks of market dominance and predatory behavior, ensuring
non-discriminatory transmission and distribution tariffs, through access to networks on the basis of tariffs published prior to their entry into force, and ensuring that the rights of small and vulnerable customers are protected. (Egenhofer
and Gialoglou 2004: 14)

The Directive stipulated the full opening to competition of non-household
customers by 2004 and for all customers by 2007.
9.4.2

The Second Liberalization Package

The second liberalization package regulated third-party access (TPA)
and published network tariffs, reinforced public service obligations especially for vulnerable customers, and introduced monitoring of security of
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supply. For electricity it also set up mandatory electricity labeling for fuel
mix and for selected emissions data. The regulation on regional electricity
trade provided for common tariff structures (including tariffs for regional
trade), rules for congestion management, and the requirement to provide
information on interconnection capacities. The proposed regulation on
access conditions to gas networks attempted in a similar way to remove
barriers to natural gas trade. It addressed partial or non-compliance with
agreed guidelines for a transparent and cost-reflective system for regional
trade (Egenhofer and Gialoglou 2004).
9.4.3

The Third Liberalization Package

Commission reports in 2005 and an inquiry into energy markets completed in 2007 (European Commission 2005, 2007b) indicated that the
second gas and electricity Directives had not yet been properly implemented. Implementation was patchy in many member states, to the benefit
of state-run incumbent utilities. These factors allowed for the further continuation of vertically integrated production and distribution (Atiyas and
Núñez-Ferrer 2007).
The March 2006 European Council Conclusions (777/1/06, published
18 May 2006) called for ‘full, effective and transparent implementation
of existing legislation’ (p. 30), making reference to the incomplete implementation of the second liberalization package. The March European
Council urged member states to develop regional energy cooperation,
notably through adequate interconnection, which would lead to the
further development of the EU internal market. EU leaders recognized the
need to strengthen cooperation and coordination between regulators and
system operators by strengthening the coordinating role at a Community
level of the European Energy Regulators Group for Electricity and Gas
(ERGEG).
The ERGEG was established by European Commission Decision
2003/796/EC19 on 11 November 2003. It is an advisory group of independent national regulatory authorities, with the task of assisting the
Commission to consolidate the internal market for electricity and gas. Its
members are the heads of the national energy regulatory authorities in the
27 member states.
An inquiry into the European gas and electricity sectors was released
together with the EU Energy Policy Package on 10 January 2007
(European Commission 2007c). The inquiry assessed the prevailing competitive conditions and established the causes of the perceived market malfunctioning. The Energy Sector Inquiry identified a number of key areas
in which competition was not functioning well: market concentration and
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market power, vertical foreclosure (most prominently inadequate unbundling of network and supply), lack of market integration (including lack
of regulatory oversight for regional issues), lack of transparency, price formation, downstream markets, balancing markets and liquefied natural gas
(LNG). It called for urgent action in the following four areas: (1) achieving effective unbundling of network and supply activities; (2) removing
regulatory gaps (in particular for regional issues); (3) addressing market
concentration and barriers to entry; and (4) increasing transparency in
market operations (European Commission 2007b).
In parallel with the inquiry the European Commission also published
a communication on prospects for the internal gas and electricity market
(European Commission 2007d) in which it set out its intentions concerning regulatory proposals to be made in order to address the shortcomings uncovered by the inquiry and previous reports. The European
Commission considers it necessary to tackle two main elements in the
forthcoming third legislative package: (1) strengthen the powers and independence of the energy regulators, to allow for the proper and efficient
regulation of regional issues relating to gas and electricity network access;
and (2) push for ownership unbundling, recognizing that the legal and
functional unbundling of network operators that are vertically integrated
with production and supply activities is by itself not sufficient to ensure
equal access to the networks for all suppliers.
9.4.4

Infrastructure and Electricity Exchange Markets

To ensure that interconnectivity and a real energy market exist, a set of
priority projects in the energy sector were decided in 1994 and 1996 and
expanded subsequently in the 2003 and 2007 energy packages. Figures
9.3 and 9.4 present the electricity and gas priority projects respectively. In
2006 European Parliament and Council Decision 1364/2006 on gas and
electricity identified the projects shown in Table 9.5. Figures 9.3 and 9.4
show their location.
The axes are composed of a number of the priority projects. The projects
of European interest are considered crucial for the network and of major
priority. The cost of these projects was estimated at a total of €23 billion,
with electricity mainly consisting of short-distance regional connections,
and for gas long-distance pipelines to third countries and liquefied natural
gas ports and storage. The projects include for electricity not only connections but also the development and linkage of renewable energy projects.
A recent comprehensive review of progress in developing networks
(MVV Consulting 2007) is fairly critical of the situation, with many projects
being delayed unless the infrastructure is in the national interest. There is
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PRIORITY PROJECTS
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Priority Projects decided (June 2003):
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in the European Union and
in neighbouring Countries

Priority Projects proposed (Dec 2003):

EL1: France - Belgium - The Netherlands - Germany

EL8: Connections in Central Europe

EL2: Connections on the borders of Italy
EL3: France - Spain - Portugal

EL9: Mediterranean Electricity Ring

Other information

EL4: Greece - Balkan countries - UCTE System

Existing electricity network

EL5: United Kingdom - Continental and Northern Europe
EL6: Ireland - United Kingdom
EL7: Denmark - Germany - Baltic Electricity Ring

Source:

European Commission (2007a).

Figure 9.3

Electricity priority projects
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TRANS-EUROPEAN NETWORKS:
PRIORITY PROJECTS
FOR NATURAL GAS

Priority Projects decided (June 2003):

GAS Priority Projects
in the European Union and
in Neighbouring Countries

02/2005

Priority Projects proposed (Dec 2003):

NG1: Gas Pipelines from North - West Russia

NG1: Gas Pipelines from North - West Russia

NG2: Gas Pipelines from Algeria

NG4: LNG terminals

NG3: Gas Pipelines from Caspian Sea - Middle East

NG5: Underground Gas storage

NG4: LNG terminals
NG5: Underground Gas storage

NG6: East Mediterranean Gas Ring

Other information
Existing Gas Network
Existing LNG terminal

Source: European Commission (2007a).

Figure 9.4

Gas priority projects
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Gas and electricity projects identified by European Parliament
and Council Decision 1364/2006 in 2006

Electricity

Gas

9 major axes
164 projects of common interest
32 projects of European interest

6 major axes
122 projects of common interest
10 projects of European interest

39%

0.1%
8.8%
6.5%

37.4%
8.3%
Source: European Commission (2007).

Figure 9.5

Financial sources for the development of the electricity grid

no legal requirement to prioritize EU infrastructure developments to
national projects. As a result, implementation is patchy. Interconnectivity
is generally only developed as a national energy security backup, but not
a real market exchange. Only the Nordic countries have sufficient capacity to be considered a real electricity exchange market, in which energy is
traded freely with free market pricing.
Financial sources for the development of the electricity grid have been
varied. Figure 9.5 presents a breakdown. The sources have been EIB
loans, other EU funds (EBRD loans, structural and cohesion funds),
TEN-E funds, other bank loans and transmission system operators
(TSOs) equity (CESI et al. 2005). Funding from the TEN budget has been
limited and mainly for feasibility studies. The average investment per year
in the EU plus candidate countries (30 countries) has been €3 billion. Only
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4 percent of the investment has been directed to regional projects, generally high-voltage lines.
Investment in the gas transmission network has been stable at an
average of €2.6 billion a year from 1990 to 2004. Financing has benefitted from EU loans and grants. This includes investments in TSO internal
national gas transmission systems, excluding investments in gas storage,
LNG terminals, import pipelines and new interconnectors such as the one
between the UK (Bacton) and Belgium (Zeebrugge).

9.5 THE E-TEN
The Trans-European Telecommunications Network (eTEN) has had a different objective to transport and energy. Two aspects are of relevance: the
liberalization of telecommunications, and improvements in the coverage
of broadband internet. The eTEN has had as an objective to improve the
provision of online services in general.
The regional infrastructure role of the eTEN was limited as telecommunication networks were already quite advanced. Thus the bulk of interventions have fallen on reaching remote areas and improving service. Now
the eTEN has mutated to a new program, the i2020. The Trans-European
Network for Telecommunications program came to an end in 2006, even
if some projects were only completed in 2009.

9.6 CONCLUSIONS AND LESSONS FROM THE EU
This chapter has highlighted the development of the EU and the origins
and driving forces for transnational infrastructure development. Ever
since the creation of the European Economic Community in 1957, the
realization of a single common and integrated market has been a central
goal. This single market was considered important to guarantee peace
and foster economic prosperity. The treaties of the EU established as a
goal four freedoms: freedom of movement of goods, persons, services and
capital.
EU development and management of transnational infrastructures
are part of the EU’s effort to improve the single market, as part of a set
of policies which foster integration and compensate for possible adverse
effects (Common Agricultural Policy, Regional Policy). The EU’s role in
the development of transnational infrastructure through the development
of Trans-European Networks is rather recent, as it was increasingly clear
that market mechanisms alone would not guarantee their development,
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while member states were hesitant in allowing increased access of goods
and services into their markets.
With the Treaty of Maastricht in 1992, the European Commission and
the European Investment Bank have had a clear mandate to foster their
development. The large costs and the lack of commitment of national
governments have required the creation of particular institutions to bring
transnational projects to fruition. Not only does the EU provide some
limited grants for their development, but also generous loans by the EIB
and the appointment of influential political mediators have given some
impetus to the creation of these infrastructure projects.
This chapter highlights clearly that the political support of the countries
affected and the institutional setting are as important as or even more
important than the financial aspect. In fact, for many regional infrastructure projects, EU financial grants are relatively minor (10 percent of the
costs). The role of the EIB has often been important, however, as it has
assisted in developing high-quality projects through its participation and
its experience. The EIB has been pivotal by offering loans at favorable
terms and attracting other private financing through PPPs.
Finally, the history of the EU’s transnational infrastructures clearly
points to the need for strict guidelines for the selection of projects. These
need to be drafted and agreed at a supranational level with the close
participation of the relevant governments. For this, the existence of solid
intergovernmental institutions (Council of the EU), a supranational
administration (the European Commission) and clear treaties defining the terms of collaboration have clearly been important facilitators.
However, they are not necessary preconditions for the creation of regional
infrastructure.
The paths of regional cooperation and integration that may be followed
in Asia (and elsewhere), and in particular the role of regional infrastructure, may differ fundamentally from the European experience. In the case
of the EU, the need for financial support for transnational infrastructure
development accelerated in the context of the EU’s enlargement, with new
member states having lower per capita incomes and less developed infrastructure. In that context, the emphasis of regional policy shifted from
agriculture, rural support and employment, to facilitation and support for
infrastructure development. The path which Asia may follow could have
a different sequence; there is no legal, political or economic necessity for
customs union or common market integration to precede infrastructural
cooperation.
This chapter observes that the EU experience shows that the creation
of regional infrastructure was significantly facilitated through a limited
number of specific process and project innovations, facilitating regional
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cooperation and the capturing of positive spillover effects from this. These
include: (1) the setting up of a High-Level Group to prioritize regional
infrastructure projects; (2) the appointment of coordinators, with political influence, to enforce commitments made; and (3) the comprehensive
provision of technical assistance to ensure similar evaluation methods and
criteria, drawing on cost–benefit analysis and multicriteria assessment, as
well as ensuring interoperability through the use of common technical and
administrative standards for design, operation, customs valuation, and so
on. Within the Asian context, these ‘honest broker functions’ can be filled
by multilateral institutions, including the Asian Development Bank and
the United Nations Economic and Social Commission for Asia and the
Pacific (UNESCAP). Most pertinently, none of these process and project
innovations necessarily require the ‘deep integration’ which characterize
the EU today.

NOTES
1.

2.

3.

Austria, Belgium, Denmark, France, Greece, Iceland, Ireland, Italy, Luxembourg, the
Netherlands, Norway, Portugal, Sweden, Switzerland, Turkey, the United Kingdom
and Western Germany (originally represented by both the combined American and
British occupation zones – the Bizone – and the French occupation zone). The AngloAmerican zone of the Free Territory of Trieste was also a participant in the OEEC until
it returned to Italian sovereignty.
Armstrong and Wells (2006) argue that the evaluation of the Structural Funds programs has ‘systematically underplayed the effect of governance on both program design
and implementation’. In order to evaluate these programs properly, formal partnership
and management arrangements as well as wider governance structures and the importance of informal policy networks need to be taken into account.
Treaty of Maastricht, Treaty Terms Chapter XV of the Treaty (Articles 154, 155 and
156). Article 155 states:
‘In order to achieve the objectives referred to in Article 154, the Community:
●

●
●

shall establish a series of guidelines covering the objectives, priorities and broad
lines of measures envisaged in the sphere of trans-European networks; these guidelines shall identify projects of common interest,
shall implement any measures that may prove necessary to ensure the interoperability of the networks, in particular in the field of technical standardization,
may support projects of common interest supported by member states, which
are identified in the framework of the guidelines referred to in the first indent,
particularly through feasibility studies, loan guarantees or interest-rate subsidies;
the Community may also contribute, through the Cohesion Fund set up pursuant
to Article 161, to the financing of specific projects in member states in the area of
transport infrastructure.
The Community’s activities shall take into account the potential economic viability
of the projects.
2. Member states shall, in liaison with the Commission, coordinate among themselves the policies pursued at national level which may have a significant impact on
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4.
5.
6.
7.
8.
9.
10.

11.
12.

13.
14.

15.
16.

17.
18.
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the achievement of the objectives referred to in Article 154. The Commission may,
in close cooperation with the member state, take any useful initiative to promote
such coordination.
3. The Community may decide to cooperate with third countries to promote
projects of mutual interest and to ensure the interoperability of networks.’
Decision No 1692/96/EC of the European Parliament and of the Council of 23 July
1996 on Community guidelines for the development of the Trans-European Transport
Network.
Council Regulation (EC) No 2157/2001 of 8 October 2001 on the Statute for a
European company (SE).
Council Directive 2001/86/EC of 8 October 2001 supplementing the Statute for a
European company with regard to the involvement of employees.
http://ec.europa.eu/ten/transport/coordinators/index_en.htm, accessed 30 July 2008.
http://ec.europa.eu/ten/transport/coordinators/index_en.htm.
The European Union 15 (EU15) comprises the following 15 countries: Austria,
Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg,
the Netherlands, Portugal, Spain, Sweden and the United Kingdom.
Operating since June 1996, it provides services between Paris, Brussels, Amsterdam
and Cologne, using newly constructed high-speed rail lines. The travel time between
Brussels and Paris is 1hr 22 minutes for a 300 km journey. As of 2009, after much delay,
the opening of a new dedicated high-speed rail link between Amsterdam and Brussels
reduced travel time between those cities by just under an hour, from 2h37 to 1hr44.
Professor Kawai defined ‘transnational infrastructure’ as multicountry, regional infrastructure managed by several separate national authorities or companies (Kuroda et al.
2007).
Thalys uses two models of trains, both of which are part of the TGV (train à grande
vitesse) family of high-speed trains built by Alstom in France. The first type, the PBA
(Paris–Brussels–Amsterdam) is a tri-current electric multiple unit descended from the
TGV Réseau. This type can operate only between the cities given in its name. The
PBKA (Paris–Brussels–Koln–Amsterdam) is a type derived from the TGV Duplex
double-deck sets, although the Thalys trains are only single deck. These units are
quadri-current, and can operate to four destinations (Amsterdam, Brussels, Cologne
and Paris). Source: Wikipedia, http://en.wikipedia.org/wiki/Thalys, accessed 30 July
2008.
Conventional railway traffic between the Netherlands and Belgium increased considerably, in part because of lower prices.
The Cologne to Frankfurt extension of the Thalys network had to be abandoned
because Germany’s 15 kV voltage system proved insufficient. Moreover, the technical
standards used for the Cologne to Frankfurt railway track were not compatible with the
other parts of the network.
Council Directive 96/48/EC of 23 July 1996 on the interoperability of the transEuropean high-speed rail system.
It has been estimated that train operators ‘own costs’, excluding rolling stock costs
and access charges, increased by almost 50 percent between 1999/2000 and 2003/04 (or
nearly 40 percent on a cost per train km basis). As a result, subsidies to passenger train
operators increased sharply (Nash and Smith 2006), A recent study by using a more
comprehensive data set for a large sample of 25 train operators spanning the ten-year
period 1996/97 to 2005/06 confirms this trend (Wheat and Smith 2007).
Council Directive 90/547/EEC of 29 October 1990 on the transit of electricity through
transmission grids, followed by the Council Directive 91/296/EEC of 31 May 1991 on
the transit of natural gas through grids.
The Council Directive 90/337/EEC of 29 June 1990 to improve the transparency of
gas and electricity prices charged to industrial end-users was a first attempt to ensure
that competition was not distorted in the common market, by introducing energy price
transparency. Directive 90/547/EEC on electricity foresaw the interconnection of major
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European grids so as to increase trade of electricity and transfers between electricity
grids and lay down the measures by which the member states were called upon to facilitate the transit of electricity between high-voltage grids.
2003/796/EC: Commission Decision of 11 November 2003 on establishing the European
Regulators Group for Electricity and Gas, OJ L 296, 14.11.2003, p. 34–5.
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Workshop on Efficiency and Productivity Analysis, Lille, France, July.
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15 324.54

2017
2001

IRL, UK

357.00

14 928.70

2020

50 656.68

2020

BG, GR,
RO
ES, PT

18 848.01

2015

5255.00
4776.40
60 741.96

47 054.61

2024

Total
cost in
M EUR

2013
2008
2025

AT, IT,
DE
BE, DE,
NL, UK
ES, FR, PT

PP1 Railway axis Berlin–Verona/Milan–
Bologna–Napels–Messina–Palermo
PP2 High-speed railway axis Paris–
Brussels–Cologne–Amsterdam–London
PP3 High-speed railway axis of
southwest Europe
PP4 High-speed railway axis east
PP5 Betuwe Line
PP6 Railway axis Lyon–Trieste–
Divaca/Koper/ Divaca–Ljubljana–
Budapest–Ukrainian border
PP7 Motorway axis Igoumenitsa/Patra–
Athina–Sofia–Budapest
PP8 Multimodal axis Portugal/Spain–
rest of Europe
PP9 Railway axis Cork–Dublin–Belfast–
Stranraer (COMPLETED)

Date
set for
completion

FR, DE
NL
FR, HU,
IT, SL

MSs
involved

Implementation of priority axes, completed and expected

Priority axis

Table 9A.1

357.00

8882.71

10 051.10

4521.60
4361.00
7827.03

10 556.20

16 954.61

22 370.53

Investment
before 2007
in M EUR
Total

0.00

4752.97

4727.60

590.60
415.40
10 427.94

26 782.65

1857.07

14 285.63

Total
committed
2007–2013
in M EUR

0.00

1688.86

150.00

142.80
0.00
42 486.98

13 317.83

36.33

10 398.45

Remaining
investment in
M EUR after
2013
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PP19 High-speed rail interoperability on
the Iberian peninsula
PP20 Fehmarn Belt railway axis
PP22 Railway axis Athina–Sofia–
Budapest–Vienna–Prague–
Nürnberg/Dresden

PP10 Malpensa Airport (Milan)
(COMPLETED)
PP11 Öresund fixed link (COMPLETED)
PP12 Nordic triangle railway-road axis
PP13 UK-Ireland/Benelux road axis
PP14 West Coast Main Line
PP16 Freight railway axis Sines/
Algeciras–Madrid–Paris
PP17 Railway axis Paris–Strasbourg–
Stuttgart–Vienna–Bratislava
PP18 Rhine/Meuse–Main–Danube
inland waterway axis
2020

AT, FR,
DE, SK
AT, BE,
BG, DE,
HU, NL,
RO
ES, PT
DE, DK
AT, BG,
CZ, DE,
GR, HU,
RO

2001
2016
2015
2009
2020

DK, S
FIN, S
IRL, UK
UK
ES, PT

2018
2020

2020

2016

2001

IT

7930.70
12 641.80

41 770.45

2103.28

13 563.29

4158.00
11 746.37
7526.44
12 629.24
8899.04

1344.00

36.72
465.36

5236.30

45.29

3528.68

4158.00
4364.40
3285.65
10 896.37
48.80

1344.00

2680.50
5618.52

33 194.37

1075.55

6779.99

0.00
5705.37
4057.80
1732.87
1100.34

0.00

5213.48
6557.92

3339.78

982.44

3254.62

0.00
1676.60
182.99
0.00
7749.90

0.00
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Source:

European Commission (2008).

1183.19

2013
2019
2016

GR
BE, FR

4422.41

4308.00

3198.19

6242.82

2020
2020

6845.96

22 647.29

2020

2017

6159.17

Total
cost in
M EUR

2017

Date
set for
completion

EE, LT,
LV, PL
BE, LUX

CZ, PL,
SK
BE, DE,
FR, IT,
NL
AT, CZ,
PL, SK
IRL, UK

PP23 Railway axis Gdansk–Warsaw–
Brno/Bratislava–Vienna
PP24 Railway axis Lyon/Genoa–
Basel–Duisburg–Rotterdam/Antwerp

PP25 Motorway axis Gdansk–Brno/
Bratislava–Vienna
PP26 Railway–road axis Ireland/
United Kingdom/continental Europe
PP27 Rail Baltica axis Warsaw–
Kaunas–Riga–Tallinn–Helsinki
PP28 Eurocaprail on the Brussels–
Luxembourg–Strasbourg railway axis
PP29 Railway axis of the Ionian/
Adriatic intermodal corridor
PP30 Inland waterway Seine–Schelde

MSs
involved

Priority axis

Table 9A.1 (continued)

21.31

81.00

18.76

50.00

2356.39

1063.50

2103.69

1384.42

Investment
before 2007
in M EUR
Total

4097.70

1074.00

1083.23

1556.19

2473.43

5782.46

5421.19

3296.22

Total
committed
2007–2013
in M EUR

303.40

3153.00

81.20

1592.00

1413.01

0.00

15 122.41

1478.53

Remaining
investment in
M EUR after
2013

PART III

Addressing Infrastructure Financing Needs
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10. Modes of Asian financial
integration: financing
infrastructure
Biswa Nath Bhattacharyay
10.1 INTRODUCTION
The costs of building and upgrading the Asia-Pacific region’s infrastructure
to meet the basic needs of its citizens and industries and raise standards
and quantity levels to those comparable to advanced countries are huge.
As mentioned in Chapter 2, during 2010–2020 it is estimated that Asia will
need to invest approximately US$8.22 trillion in overall national infrastructure for energy, transport, telecommunications, water and sanitation.
In addition, the region will need to spend approximately US$320 billion
on regional pipeline infrastructure projects (as defined in Chapter 2) in
transport, energy and telecommunications. This amounts to an overall
infrastructure investment need of about US$800 billion per year during
this 11-year period (for details see ADB and ADBI 2009; Bhattacharyay
2010). Financially, the demand for regional infrastructure funding will
often directly compete with funding for improved national infrastructure,1
which will be primarily financed by the home-country (national and local)
authorities. These financial requirements are huge and the result is a very
large financing gap, or the difference between total financial requirements
and the likely available financing through direct public resources. However,
this public financing constraint simultaneously offers considerable benefits
and vast investment opportunities for the large savings and international
reserves in Asia and the Pacific (hereafter referred to simply as Asia).
Asia has an abundance of resources that can be utilized to meet these
financing needs. Table 10.1 shows how the total annual savings of the 11
Asian economies were a massive US$4 trillion in 2007 and US$3.6 trillion
in 2006. Moreover, the stock of total official international reserves reached
US$3.7 trillion in 2007 (US$3.1 trillion in 2006). This huge pool of Asian
savings is sufficient to finance Asia’s infrastructure development if means
can be found to direct it to that purpose.
349
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Table 10.1

Gross domestic products, gross domestic savings, and foreign
reserves of selected countries in Asia, 2006–2007 (in US$
billion)

Country/region

2006
GDP

PRC
Hong Kong, China
Japan
Korea
Taipei,China
East Asia-5
Indonesia
Malaysia
Philippines
Singapore
Thailand
ASEAN-5
India
Asia-11
Excluding Japan

2774
190
4366
888
356
8574
365
156
118
132
206
977
911
10 461
6095

2007

Saving Reserves
1313
63
1247
282
88
2992
105
63
22
67
72
328
308
3628
2381

1066
133
875
238
266
2579
41
82
20
136
65
343
170
3093
2218

GDP
3239
201
4403
958
372
9173
388
175
140
150
237
1091
1085
11 349
6946

Saving Reserves
1384
84
1311
311
116
3207
140
85
47
88
97
457
329
3992
3992

1434
141
923
257
280
3034
51
98
30
152
79
409
267
3710
3710

Notes:
Official reserves at 2007 represent values as of the end of the third quarter.
Data on GDP, savings, and reserves for each economic region are the sum over the
countries in the region.
2005–2006 data on gross domestic saving of Japan are imputed based on trend term, GDP,
and second-order lag terms of saving itself.
Sources:

ADB (2007, 2008d); IMF (2008a); World Bank (2007).

There can be no single path to mobilizing sufficient funding for infrastructure in Asia. The funding requirements are too large, widespread
and diverse, and will require multiple sources of funding. Different forms
of financing will be appropriate for different types of projects belonging
to various sectors and social, legal, or institutional settings. Multilateral
developments banks (MDBs), such as the Asian Development Bank
(ADB) and the World Bank, and bilateral development banks (BDBs)
or agencies like the Japan International Cooperation Agency (JICA)
and the Japan Bank for International Cooperation (JBIC), can provide
funds and facilitate co-financing. However, their ability is quite limited
compared with the vast needs. Public, private and mixed funding – such
as public–private partnerships (PPPs) – will all be needed within and
beyond Asia.
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Why have Asian economies not been able to fill the financing gaps?
Incentives must be found to increase the total funding of infrastructure. It
is equally important to direct funds to where they could be most beneficial,
including finding methods for dispersing funds to smaller or low-income
countries that might normally be missed.
This chapter reviews various options for financing national and regional
infrastructure development in Asia to create a pan-Asian infrastructure
network that supports basic human needs, enhances regional connectivity,
promotes intraregional trade and economic development, and provides
public safety and welfare. Particularly, it discusses the role of financial
integration in financing infrastructure with the examination of experiences
in Asia and other regions, such as the European Union (EU) and Latin
America. This chapter also focuses on steps that could be taken to raise the
needed funds, based on the lessons learned and prior experiences.
The remainder of this chapter is organized as follows: section 10.2
examines the role of financial market integration in mobilizing infrastructure funds. It also sets out general steps that can support the building of
strong and effective integrated financial markets in Asia. Section 10.3
reviews the experiences in Asia and other parts of the world, particularly
the EU. Section 10.4 recommends ways, means and specific changes to
institutions and programs to address the infrastructure financing gap. This
includes the role of major financing institutions such as ADB, World Bank
and the Asian Bond Market Initiative (ABMI). Section 10.5 concludes
with final thoughts and recommendations.

10.2 ROLE OF FINANCIAL INTEGRATION IN ASIA
In this chapter, it is hypothesized that inefficient and segmented financial
markets in Asia prevent effective intermediation between Asia’s large
savings and Asian investment needs. In the absence of effective financial
markets with significant penetration throughout the region, Asian financial markets are mostly outwardly oriented. Massive savings from net
export surpluses flow out of Asia through a few Asian financial centers
to global financial centers such as New York and London. This process
is inefficient in addressing Asia’s investment needs and creates a range
of serious problems, from capital flow management, negative carrying
costs and poor investment signals, to difficulties in monetary policy and
shallow and volatile markets, among others. It also unnecessarily embeds
monetary and exchange policy decisions made in Washington, London
or Frankfurt into the savings–investment process in Asia. Efforts to build
stronger and more relevant integrated financial markets in Asia can thus
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address such serious issues, and also facilitate the real economic adjustments needed to support Asia’s development.
10.2.1

Impediments to Intra-Asian Regional Investments

Why are Asian financial markets and private sector companies failing
to contribute adequately to regional investments? Some of the answers
can be found in several areas where there are impediments to effective
regional flows of investment capital in Asia. One major impediment is
that, despite reforms, there is still a deficiency in appropriate legal, regulatory and governance frameworks that encourage regional investment and
mitigate political, legal and regulatory risks. Many potential investors
may fear that regional investments are too risky, with uncertain prospects
to recover funds or resolve commercial disputes in the absence of any
dispute settlement mechanisms. Concerns about political uncertainties
or discrimination against foreign investors might also impede capital
flows. Development of commercial and legal codes and conflict resolution
frameworks, such as those envisioned in the Economic Research Institute
for ASEAN and East Asia (ERIA) East Asian Community blueprint, can
contribute greatly to mitigating these concerns and creating an enabling
environment.2 Progress in dealing with legal and governance impediments
to regional investment is needed.3 Linking Asian capital markets such as
stock and bond markets can facilitate regional investment.
Inhibiting the development of viable infrastructure projects are
difficulties in design, cost estimation and technical preparation of
bankable regional infrastructure projects. Difficulties also arise in
gaining full understanding of all potential risks involved (such as political, socio-economic, operational and financial), and pricing those risks.
Regional projects are more complex in many dimensions and are often
of larger scale compared to national projects. A long, expensive and
technically demanding process is required to prepare infrastructure
projects that will appeal to international investors and offer profits.
Feasibility studies for large regional projects require considerable
financial outlays, and determining the criteria for sharing these expenses
among participating countries is challenging. Regional infrastructure
projects are typically non-rival and/or non-excludable and can be
fronted by entrepreneurs, or governments, with possible assistance from
international financial institutions (IFIs) and MDBs such as ADB or the
World Bank. Difficulties in locating funding for technical preparations,
lack of expertise, lack of project implementation capacity and the
absence of a prioritized program for development are among the major
impediments to effective regional project implementation.
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Traditional infrastructure financing – government financing through
debt or bonds – has severe limitations. Most Asian debt is financed
through bank loans, but these loans are limited in tenor and expose
projects to refinancing risks. The past reliance on government funding
of infrastructure has stunted the growth of private bond markets and
financing; tools to support private funding are being created for the new
existing demand for private participation.4 Funding can be facilitated by
building effective capital markets, but often must also be supplemented by
public investment initiatives and guarantees to promote the desired types
of infrastructure investment. This requires efficient and stable financial
markets that provide investment signals promoting the most productive
use of capital for infrastructure.
Many of the reasons for the failure of the financial sector in Asia to
provide the needed support for infrastructure finance were discussed
in depth in the 2008 Organisation for Economic Co-operation and
Development and Asian Development Bank Institute (OECD–ADBI)
Roundtable on Capital Market Reform in Asia, and some key conclusions taken from that discussion are summarized in Box 10.1. Overcoming
financial sector impediments to encourage efficient flows of private
capital, in conjunction with supportive official investment, guarantees and
concessional finance, is a necessary component for addressing regional
infrastructure investment needs and the financing gap.
High capital intensity of regional projects implies a high debt service
ratio, long pay-off periods, and uncertainty of the forecast traffic volumes
or demand. This requires availability of appropriate and innovative financial instruments in the financial markets. Equity investment is an efficient
method for sharing risk between public and private sectors for long-tenure
regional projects. However, several Asian countries do not allow equity
investment by foreign companies in certain infrastructure sectors. The
private sector would then have to bear a higher risk in the form of a debt
position in order to participate in infrastructure projects in these countries
(van der Geest and Núñez-Ferrer 2011).
Improvements are apparent, but the pace lags behind the potential,
and important current needs remain unserved. Many countries in the
region need to do more to enhance the operations and efficiency of their
financial markets, but resources for facilitating these efforts are often
limited. Moreover, the culture of capital market investment needs to be
substantially strengthened. Overcoming financial sector impediments and
aspects of financial packages are covered in greater detail later in this
chapter.
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THE STATE OF ASIAN FINANCIAL
MARKETS: CONCLUSIONS FROM THE
2008 OECD–ADBI ROUNDTABLE ON
CAPITAL MARKET REFORM IN ASIA

Asian financial markets are dominated by banks, many of which
are integrated with international interbank markets, allowing
the banks to serve as intermediaries between Asian sources of
capital (generated by high local savings and high export earnings)
and global interbank markets, which absorb these funds. Capital
from international markets comes back to Asia through banks,
equity markets, and foreign direct investment. This out-and-in
pattern has very successfully supported export expansion and
private sector construction in many Asian countries. Moreover,
until quite recently, it contributed to very large accumulations of
official reserve assets, as authorities accumulated reserves and
successfully kept prices under control through sterilization. Also,
the condition of banking systems steadily improved and banks
have built strong capital bases, improved efficiency and profitability, and reduced non-performing loans.
This system, however, tended to slow the development of deep
capital markets that permit local lenders and borrowers to lend
and borrow across the range of maturities at rates reflecting local
supply and demand conditions. Banks often failed to serve large
communities within their countries, which left potential market
niches for innovative institutions or capital-market instruments.
Also contributing to the weak impetus to develop capital markets
were restrictions on regional investments, lack of institutional
underpinnings, lack of legal harmonization between countries,
exchange rate risks, and lack of market depth and volume,
which resulted in more volatility and higher costs. The investor
base remained small, with institutional investors largely missing.
Market and prudential information and disclosures were weak.
Markets remained largely isolated from each other.
The pattern above is gradually changing, with a deepening of
markets and incremental growth of equity and bond markets. In
particular, there has been significant progress in developing local
currency bond markets. Also, securitization is being introduced
as a way of channeling investments into new areas. The improvements are in part due to progress in revamping regulations,
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oversight, and institutions that have improved market conditions.
Capital markets are deeper, more inclusive, and more open;
legal arrangements are improving; corporate governance is
better; the regulatory and supervisory frameworks are stronger;
and countries have adopted international standards and best
practices.

10.2.2

Regional Financial Integration: A Regional Approach to Financing
Infrastructure

The financing of regional infrastructure inherently demands a regional
perspective, because projects that involve more than one country introduce risks that single-country projects do not face, and the financing
comes from different economies. It is useful to review this situation from
the perspective of an integrated Asian economy rather than as the sum of
needs of individual Asian countries. The regional approach must take into
consideration exchange rates, inflation and interest rates, as well as benefit
and cost valuation issues over time.
Assessing Asia-wide infrastructure costs and benefits on a consistent
basis, uninfluenced by varying configurations of exchange rates, national
inflation rates and interest rates, is advantageous, because funding costs
and the discounting of project costs and services benefits are affected.5
Premiums for exchange rate risk and country risk will affect the cost
of borrowing for infrastructure. Differences in inflation performance
between countries also affect the cost of infrastructure development, with
countries that have a history of high inflation facing elevated borrowing
costs as inflation premiums are built into borrowing rates. Considering
intertemporal infrastructure costs is also important, because the structure of the individual economies will change as infrastructure systems are
developed and countries become increasingly integrated into the regional
economy, and the valuation of infrastructure costs and benefits will
change as the infrastructure evolves.
New institutions and markets will be needed to tap savings within
the region, to lure private and public foreign capital, and direct them to
priority infrastructure projects throughout the region. The most efficient
application of capital infrastructure development will involve significant
intra-Asia flows of capital because individual country programs may be
at odds with the optimal regional arrangement, given differences between
countries in domestic savings and infrastructure needs, and likely externalities in benefits of infrastructure development that are not captured
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on a national basis. The new regional institutions and markets could be
structured in two ways: either effectively integrated across the region, or
converged in practice through collaborative national efforts.
Each factor mentioned above suffers from the absence of efficient bond
markets in Asia, which is a tool for tapping long-term capital for use in
building infrastructure that usually involves long time frames. Long-term
bond rates are affected by inflation and exchange rate premiums, which
vary from country to country. Moreover, without convergence to efficient
common bond pricing between economies, their respective capital markets
will remain separate, which hinders borrowing of large capital and the
reallocation of capital to the most productive infrastructure projects.
Also, without a common bond rate, discounting the value of future
benefits and costs is difficult.6
Based on these considerations, the question arises whether a basket
measure of currency requirements for infrastructure investment should
be constructed to provide a cross-country, temporally consistent method
of project valuation in different Asian countries.7 A basket could be constructed according to size of the economies, regional purchasing power
parity, or based on the costs of technical inputs for development of Asian
infrastructure, among others. This chapter therefore examines currency
risk exposures of lenders and borrowers in regional infrastructure projects
under different types of currency basket arrangements.8
Many of the issues presented in this subsection were also faced when
the Euro was created. In the European experience, a virtual currency (the
European Currency Unit, ECU) was initially used to denominate official
regional transactions, but it eventually evolved to serve as the basis for a
real, single currency (the Euro) to which the exchange rates of individual
economies were irrevocably linked. Also, in Europe a major program
was put in place to integrate national financial markets fully into a single
market, which until the onset of the financial crisis was notably successful
in erasing differences in national risk premiums.9 A full monetary union
approach as in the case of Europe is an option, but other approaches that
would achieve similar benefits must be explored, as a monetary union is
not generally considered feasible in the Asian context.

10.3 INTERNATIONAL EXPERIENCE
This section investigates issues concerning the development of integrated
financial markets in Asia and their role in financing regional infrastructure investment in Asia. It includes lessons for Asia from financial market
integration initiatives in Europe and Latin America, covering both the
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creation of a single integrated market and policy investments that promote
infrastructure. It also looks at the potential for using the resources held
in sovereign wealth funds (SWFs) and mobilizing funds from Islamic
financial markets.
10.3.1

The European Union

The integration of European financial markets to support infrastructure
development in Europe provides important lessons for Asia. Here, the
pros and cons of different types of integrated regional financial markets
supporting infrastructure development are compared with a base line of
no integration and reliance on individual country markets to promote
infrastructure.
The European Monetary Union (EMU) (also called the Euro area) was
created in 1999 based on the Maastricht Treaty signed in 1992. It was the
culmination of a long process of economic, political and social integration
that began shortly after the Second World War. The process of financial
sector integration in the EU since 1999 can be divided into four stages:
●

●

●

●

Stage 1. In 1999, the Euro area monetary union was created with the
Euro as the single common currency. The Euro was used as a virtual
currency or accounting unit in all member countries. The exchange
rate of each national currency was irrevocably fixed against the Euro,
a single monetary policy was introduced and run by the European
Central Bank (ECB), a common exchange rate and international
reserves policy was created, and a Euro-based clearing system was
set up, among many other actions. The key goal at this stage was the
implementation of a common monetary and exchange policy.
Stage 2. In 2002, the existing national currencies were retired and the
Euro entered circulation as a physical currency in all member countries. The changeover was quick and smooth. This fostered integration of currency markets, with free use of the currency throughout
the union and elimination of national borders for currency.
Stage 3. The successful launch of the Euro permitted the ECB to
refocus attention to promote actively the creation of a single financial market in which there would effectively be no national borders
for financial markets in Europe. An example is the Single European
Payments Area (SEPA) that seeks to make retail and business
regional transactions in Europe as easy and cheap as domestic
transactions.
Stage 4. Geographic expansion of the union began with Greece
joining the Euro area in 2001. In 2004, the EU expanded eastward
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and into the Mediterranean to bring aboard ten new members.
Bulgaria and Romania joined the EU in 2007. Slovenia, Malta and
Cyprus have also joined the Euro area, and Slovakia joined in 2009.
All the new EU countries are legally committed to join the monetary
union once they meet a set of rigorous entry requirements.
Financial market integration
The steps toward greater financial sector integration in Europe are multifaceted and complex. Many institutional and policy changes were introduced and harmonized between all member countries and with union-level
institutions.
The European Currency Unit (ECU) began in 1975 as the European
Unit of Account (EUA) to serve the purpose of having a standardized
accounting value for projects involving multiple European countries,
such as the European Development Fund. Following the break-up of
the Bretton Woods agreement in 1971, European countries lacked fixed
exchange rates to denominate transactions between countries or for
community-wide purposes. A common measure was needed to set the
budget for the European Economic Community, for settlements between
countries, and for administering the Common Agricultural Policy and
pricing agricultural commodities. Moreover, the measure of value also
needed to serve as a measure of future values in order to gauge investments
and their costs and returns over time (EC 1984).
In the early days of the EMU, implementation of the single monetary
policy required integration of money markets and markets in short-term
capital, and creation of a common system of clearing in the new currency,
all backed up by institutions applying and enforcing common standards
in all member countries. This was mandatory to ensure monetary control
and permit transmission of monetary policy impulses throughout the
Euro area. After that initial stage, new actions and institutions began to
be put into place in order to complete the integration of European longterm capital markets and retail financial markets (Trichet 2006). Box 10.2
details the levels and types of European programs and institutions supporting financial integration.
This integration is a sign of the EMU’s success. Furthermore, Ehrmann
et al. (2007)10 found that the creation of the union fostered significant
integration of financial markets, creating significant improvements in the
functioning of financial markets with the convergence in the levels and
co-movements of long-term sovereign bonds, in bond yield responses to
common shocks, and in long-term inflation expectations built into bond
yields toward the rates of the countries with lowest inflation expectations.
The integration of financial markets in the Euro area has brought down
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FINANCIAL INTEGRATION PROGRAMS
AND INSTITUTIONS IN EUROPE

To support the goal of financial market integration, the ECB
and other European institutions are involved in a wide range of
regional financial programs. The programs fall into three areas:
(i) programs that directly support monetary policy by permitting
short-term monetary policy impulses to course throughout the
union; (ii) programs to enhance and integrate equity and bond
markets; and (iii) programs to integrate business and retail financial markets. Each is considered necessary to ensure the overall
efficiency and effectiveness of the market in providing proper
signals that will help channel investment into priority markets
throughout the continent. This section lists some of the range of
tasks and several key programs undertaken in Europe to integrate its markets to see what lessons Asia can draw to achieve
similar results.
Long-term Capital
Monetary Policy
Implementation –
Transmission of Monetary
Policy Impulses
●

●
●

●
●
●

TARGET (TransEuropean Automated
Real-Time Gross
Settlement Express
Transfer)a
EuroI (Bank-sponsored
Euro system)b
Monetary policy deposit
and funding facilities
and interest rate
corridor
Collateral for monetary
operations
Repo facilities
Service provision – cash
settlement and real
time gross settlement
systems

●
●

●
●
●

●
●
●
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TARGET2-Securities
Servicing of long-term
instruments
❍ Large value
payments
❍ Bond Depository
❍ Repos
❍ Credit transfers
Securities Settlement
Systems (SSS)
Standardization of
instruments
Legal framework and
oversight (cooperation
with IOSCO)
Stock exchanges
oversight
Securitization
SPV legislation

Retail – Single
Euro Payments
Area (SEPA)
●

●
●

●

Single
European
Payment Area
(SEPA) credit
transfer
SEPA direct
debit
SEPA credit
and debit card
framework.
PEACH (PanEuropean
Automated
Clearing
House)c
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Monetary Policy
Long-term Capital
Implementation –
Transmission of Monetary
Policy Impulses
●

●
●
●

●

●
●

●

●
●

Settlement for
securities’ payments,
including delivery
versus payment (DvP)
Central depositories for
government bonds
Supervisory oversight
Continuous linked
settlement (CLS)
system for foreign
exchange transactions
Standards for fees (to
make regional fees the
same as national fees)
European Banking
Association (EBA)
Committee of European
Bank Supervisors
(CEBS)
Systemically important
payments systems
(SIPS)
Enforcement
(decentralized)
Role of central bank
money

●

●

Retail – Single
Euro Payments
Area (SEPA)

Oversight of fiscal
situations (national
risk premia have
sharply narrowed)
Inflation targeting
(inflation premium
has narrowed)

Notes:
a. A clearing system for large Euro transactions throughout Euro area to support
transmission of money market instruments throughout the banking system.
A new system, TARGET2 with a centralized processing platform, was introduced in 2008.
b. A multilateral netting system sponsored by the European Banking
Association with 71 clearing banks. End-of-day settlement is through
TARGET. The system includes a liquidity pool at the ECB and a loss sharing
agreement.
c. STEP2 is an EBA sponsored PEACH owned by EBA Clearing Corp.
Payments are made in batches. Gross settlement in Euro I, with unsettled
payments returned. Settlement in future will use TARGET2.
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and stabilized bond yields by eliminating exchange rate risk and creating
confidence that the common monetary policy will achieve low inflation
throughout the union. Further contributing to the convergence are three
additional elements integral to the European economic environment:
general macroeconomic convergence and stability; government fiscal
restraint; and financial sector stability.
To support macroeconomic convergence and stability, European
authorities moved toward more intensive policy coordination and the
strengthening of national institutions through strong regulatory oversight.
These actions, although indirect, create a system of strong national institutions within the regional framework that facilitated regional investment
and market integration.11
European development banking
Although strong financial markets in Europe enable capital markets to
finance much of the infrastructure requirements, Europe has a number of
programs to provide more direct funding of priority infrastructure, with
emphasis on supporting funding in poorer regions or areas with special
needs. Box 10.3 illustrates one innovative program to guarantee loans to
support transportation infrastructure development. The European efforts
show that even in a region with ample capital market funding, special
efforts are needed to provide lending directly for infrastructure or to
provide a range of enhancements to investors to prompt their investment.
Another broad conclusion is that great flexibility and use of sophisticated
financial engineering techniques are required to construct financial incentive packages that make infrastructure projects attractive to potential
investors. Extending the European model to Asia suggests that both an
efficient regional integrated market and continuing official assistance are
needed to support infrastructure development.
If similar approaches were attempted in Asia, new, well-capitalized
institutional arrangements may be needed to emulate the results achieved
in Europe, and continuing sources of concessional funding will be needed
to cover the costs of incentives and guarantees. Also, Asian development
institutions can – as is done in Europe – serve as a source of technical
expertise and assistance in building local bond markets. Development
banking and concessional incentives are likely to be especially important over the next several years because of the current crisis in financial
markets, which has made many investors hesitant to make commitments.
Relevance of the European financial integration program for Asia
The EMU places strong emphasis on development and integration of
the financial markets, which may hold lessons for how markets should
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BOX 10.3

LOAN GUARANTEE INSTRUMENT
FOR TRANS-EUROPEAN TRANSPORT
NETWORK PROJECTS (LGTT)

This box provides an example of an innovative program to support
the financing of European infrastructure. The LGTT guarantee
program of the European Investment Bank (EIB) and European
Commission facilitates greater participation of the private sector
in the Trans-European Transport Network infrastructure (TEN-T).
Networks cover transportation, energy and communications. The
LGTT deals with the specific issue of guaranteeing servicing in
the initial phases of a project’s operations.
Under the LGTT, the EIB incurs greater risk than in its normal
lending. It backs stand-by facilities (SBF) sold by lenders to borrowers that can cover servicing needs during the first years of a
project. The EIB and European Community (EC) each contribute
equally in order to back up guarantees sold by banks providing
infrastructure funding. The banks receive fee income for selling
the guarantee, but because the guarantee substantially enhances
the quality of the credit, the bank should be able to offer significantly cheaper financing to the borrower for the project. The
reduction in risk and lower borrowing costs both will support
increased infrastructure finance.
Once a project is online, the borrower can draw on the SBF
during the first five years if needed to ensure payment of the
senior line of credit. Payments of principal, interest, and interest
accruals are covered. The SBF is funded by the creditor bank. If
the creditor bank calls on the LGTT, the EIB makes payments and
becomes a subordinated creditor on the project. The EIB claims
are subordinate to senior credits, but superior to equity. Several
options are provided to service the EIB claim after the senior
credit obligations are fulfilled.
Source:

European Investment Bank (2008).

develop in Asia to support infrastructure finance and support financial
market efficiency in general. What lessons can be drawn for Asia from the
EMU experience?
Foremost is the aggressive nature of the programs to integrate financial
markets in Europe. The efforts are explicitly tied to promoting innovation
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and competitiveness for the financial sector and to support the general
economy. Improvements in the financial sector are seen as directly contributing to the productivity and competitiveness of Europe in the world
economy. Asian financial systems are starting from a less competitive position and will need to make continuing improvements to not fall further
behind.
The European system also directly addresses the diverse risks that can
inhibit regional investment through the introduction of the Euro, which
eliminates currency risks in regional transactions. In Asia, by contrast,
infrastructure projects denominated in national currencies have currency
risks affecting: (1) investors via loss on investments denominated in a
foreign currency; (2) servicing costs of projects that increase if the national
currency depreciates; and (3) regional projects where a relative exchange
rate change for one country could jeopardize the project. The long-term
nature of infrastructure investment increases the probability of experiencing such exchange rate risks. Europe, through its wide range of oversight,
market-building efforts, and policy lending and guarantees, is also effectively addressing other key risks including country risk, default risk, interest rate risk and traffic risk (the danger that start-up traffic is insufficient
to service debts).
Moreover, within the integrated European system, effective oversight
of individual member countries through review of macroeconomic and
fiscal policies is used to promote and achieve the benefits of integration
and avoid possible collective destabilization. Asia is also slowly working
to build and expand its economic oversight and policy dialog systems.
The recent strengthening of the Chiang Mai Initiative (CMI)12 and the
recommendations of the ADB Institute’s (ADBI) capital flows management project13 are clear steps in the right direction that hopefully will be
further advanced. Potentially, an Asian financial market oversight system
or Asian Financial Markets Stability Forum could contribute to stronger
and less volatile financial markets for Asia.
An enforcement arm in the Euro area makes member countries abide
by strict rules governing individual country economic and fiscal policies,
which are embodied in their convergence indicators, to create conditions
conducive to overall macroeconomic and fiscal stability. Such a transnational enforcement tool does not exist in Asia. An alternative would be to
develop a set of Asian convergence indicators that would be published,
thus using market discipline through disclosure as a tool to promote
greater convergence.
Europe applies many common standards and codes by regulation,
but they often represent the local application of internationally accepted
standards, such as those in the fields of accounting, banking supervision
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or payments systems. An alternative for Asia would be to promote and
support regional adoption of international standards and codes, or adoption and establishment of a common Asian standard and codes. Asian
adoption of international standards is largely done locally, and although
Asia is not at a point where a transnational body can create and impose its
own standards, more aggressive steps should be taken to coordinate across
Asian countries in order to bring all systems in the region individually and
collectively up to high levels of compliance with international standards.
An Asian Financial Stability Institution could provide leadership in this
regard.14
Concessionary financing of incentives to promote bond markets would
also be needed. This could involve developing private insurance firms
or a public infrastructure insurance firm to cover the various types of
insurance or guarantees involved. A major challenge would be to generate the necessary capital infusion and annual receipt of contributions to
the pool for concessional financing.15 This pan-Asian entity would need
to have some sort of oversight function of the instruments and entities
it insures, and therefore would collaborate with securities and insurance
supervisors.
Clearing and payments infrastructure development should be a high priority, as it was in Europe. The initiatives on clearing systems of ASEAN
ministers in the 2007 ASEAN Economic Community Blueprint appear
to have advanced well, and efforts can be made to move them to the
implementation stage.
Creating regional adjudication mechanisms would also contribute to
the success of regional integration. This is difficult in the absence of an
overarching legal framework as exists in Europe, but wherever possible
common codes and documentation should be developed. This convergence is being pursued aggressively in relation to trade and customs
documentation, and a similar emphasis in the financial sphere would
be welcome.16 A legal working group could be created (as was done in
Europe) to explore areas of convergence in a legal framework to support
financial market development.
Lessons for Asia
The listing of programs and experiences in the previous subsections
indicates the seriousness of the European effort to promote a high
degree of integration of national financial markets within the EMU.
Many gains in efficiency are envisioned and cuts in costs of maintaining
separate financial markets have been estimated by the European Central
Bank (ECB) to be equal to several percent of gross domestic product
(GDP). Direct actions were taken to strengthen integration, and the
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common overarching legal and institutional framework also contributed
significantly.
Such results are desirable goals for Asia as well in its efforts to promote
financing for infrastructure development. The European experience shows
that creating the best situation for Asia, where it could use its vast
savings for regional infrastructure development, would involve eliminating barriers and frictions in regional financial flows so that funds move
to where they are most productive, reducing currency risk for regional
finance through policy dialog and recommendations that effectively
reduce exchange rate volatility between the Asian currencies, creating
stable inflation expectations to eliminate inflation premiums in national
bond issues, and reducing national risk premiums embedded in national
bond prices. This would involve both reduction in sovereign risk due to
poor government fiscal management, and a reduction in general country
bond premiums by building expectations of general macroeconomic and
financial sector stability.
Providing access for all national investment projects to deep and
liquid markets so that there is price discovery, competitive pricing,
limited volatility, a range of tenors and comparable financing costs
for infrastructure development in each country would also be needed.
Achieving this would imply that investors and borrowers throughout
Asia would have unrestricted access to regional financial centers, with
a collateral system and surety of regional settlement, as such liquidity
can be generated only in larger, concentrated market centers or through
internet trading.
Another necessary component would be the building of comparable
market indices. The yield curves of separate Asian financial markets
should begin to converge over time and a broad range of maturities
should be available in order to most effectively encourage regional
investment.
The aforementioned tasks add up to a heavy agenda, but it is one that
Asia should seriously consider, because in addition to supporting infrastructure investment, such initiatives would increase policy effectiveness,
create more effective markets that support growth, save costs and, importantly, create a financial system that could be more competitive in relation to financial markets in Europe and America. Promoting financial
market integration and bond market development has gained increasing
traction because of the need to rebalance Asian economies and increase
the use of regional savings to support Asian investment priorities. Also,
there is a need to build effective and resilient financial markets that open
up a wider range of funding options and provide greater overall financial
stability.
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10.4 ADDRESSING ASIA’S INFRASTRUCTURE
FINANCING GAP
10.4.1

Countering the Financial and Economic Turmoil

In addition to the major challenges of financing infrastructure for future
growth and improving the lives of over 2 billion people, Asian and Pacific
countries are facing headwinds from the ongoing global financial and
economic turmoil. The turmoil makes raising needed funds more difficult,
private sector investment is threatened in the short term and public finance
is more difficult. But it also increases the importance of infrastructure
investment. If private flows of credit for infrastructure decline, then governments and MDBs can look to infrastructure investments for stable, longterm and countercyclical investments. Also, the need for infrastructure
services as part of the social safety net in hard times might make it an even
more important priority. Thus, the crisis may change the nature of the challenges in building infrastructure networks, but the needs for infrastructure
are as important as ever, if not more important. For example, the stimulus
package announced by the People’s Republic of China (PRC) in 2009
totaling US$586 billion had important infrastructure components: rural
infrastructure, roads, energy, railroads and airports. A package announced
in 2008 planned to spend US$292 billion for railway development alone.
Moreover, components of the package dealing with social welfare, such as
education and health care, are likely to include an infrastructure component in the form of construction of new facilities (IFCE 2009; FAITC 2009).
The global turmoil and economic slowdown will hurt the finances of
Asian and Pacific countries. If exports drop and economic activity slows,
total savings in the region will fall, government tax revenues will decline
and additional expenditure for social security is likely. Funding for infrastructure will face stiffer competition from such other needs. At the same
time, global investors will see their investable funds decrease, leading to
drops in capital inflows for portfolio investments and direct investment,
and possibly shifts in capital outflows.
However, the special properties of infrastructure as long-term, steady
investments that can offer investors lucrative returns make it suitable
for countercyclical investment. Governments and multilateral lenders
should accelerate infrastructure investment (compatible with overall economic fundamentals) as a countercyclical tool and support long-term
economic activity. The returns on such investment will support future
economic growth when conditions begin to improve. Moreover, there is
potential to continue drawing in private investment from institutions, such
as pension funds, that need outlets for long-term investments and, with the
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proper incentives and prospects for good, long-term returns, infrastructure investment may be seen as a favored investment in turbulent times.
Additionally, the global crisis has significantly affected Asia’s exports
to advanced economies. Investing Asian savings for regional connectivity can assist in rebalancing Asia’s growth from high export dependency
on advanced economies to enhanced regional demand and consumption
through increased intra-regional trade and regional investment.
10.4.2

Utilizing Asian Savings for Asian Infrastructure

While a large financing gap for infrastructure development and maintenance does exist, Asian economies have huge savings and surpluses. At
present, Asian savings are heavily invested in developed countries in safe
but low-yielding securities, such as US Treasury bills. At the same time, due
to underdeveloped local capital markets, much Asian savings are invested
in non-productive sectors, such as real estate or stock market speculation.
This has created a global imbalance through financing advanced economies’ consumption with cheap money supplied from huge Asian savings.
To attract these savings into investments in productive sectors, there
is a need to develop indigenous financial markets, particularly a strong
bond market, as well as appropriate and innovative financial instruments.
Furthermore, innovative instruments and incentives will be needed to
create bankable projects and attract private sector participation. The following section makes recommendations about how Asian savings might
be refocused to serve Asian infrastructure needs. These recommendations will draw on the earlier discussions on market integration initiatives
in Europe, the potential to use sovereign wealth fund (SWF) resources
for infrastructure investment, and the possible role of Islamic finance in
infrastructure investment.
Not addressed in this chapter is a critical issue of the sequencing of
changes to bolster financial market integration. The question is whether
financial market integration in Asia is best achieved in stages. The stronger
and financially more sophisticated economies could achieve integration
first, with other economies following. A complex mix of technical and
political factors will affect this decision. However, there is serious concern
that those left out will be increasingly uncompetitive, and soon forgotten. This study has taken the view that whatever system of infrastructure
financing is developed, it must address the needs of the poorer regions.
There are several options that could help to fill the significant gap between
infrastructure demand and current levels of infrastructure financing, both
institutional and instrumental. Table 10.2 presents various options for
infrastructure financing in Asia.
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Summary of options for infrastructure financing

Financing institutions and
instruments

Role and activities

Reserve Bank of Asia

●
●
●

Multilateral and bilateral
development banks

●

●

●

Local currency bond markets
(ABMI)

●
●
●

●

Asian Infrastructure
Financing Bank (AIFB)
or
Asian Infrastructure
Financing Fund (AIFF)

●

●
●

●

●
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Combines functions of a reserve bank and an
infrastructure financing bank
Authorized capital of about US$300 billion
(10% paid-in capital)
Authority to borrow 10% from Asian central
bank reserves to invest globally
MDBs and BDBs have an important role to
play in reducing gaps in funding when private
sector funds do not meet financing needs
ADB has been a reliable funder of a large
and broad variety of development projects in
Asia, including regional infrastructure
MDBs can both create bankable projects and
mobilize long-term funding through capital
markets, explicit guarantees, and special cofinancing arrangements
Local-currency bond issues minimize
currency and maturity mismatches
Promote use of Asian savings and foreign
exchange reserves in infrastructure
MDBs can contribute by issuing local
currency bonds and undertaking currency
swaps
Returns should be attractive, and rated by
rating agencies
Either a new specialized investment bank (IFB)
or a new Asian Infrastructure Fund (AIF)
administered by MDBs, particularly ADB
Intermediate the use of financial assets for
infrastructure and other development projects
Provide infrastructure loans and collaborate
with the banking community, co-financing
and guaranteeing private investment financing
Direct Asian savings to infrastructure
development and develop expertise in regional
infrastructure bond finance
Negotiation, planning, and implementation of
a large new institution will be lengthy and less
cost-effective
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(continued)

Financing institutions and
instruments

Role and activities

Regional companies for
financing specific sectors

●
●
●
●

Subregional infrastructure
funds or companies

●

●

Guaranteed and linked bonds

●
●
●

Islamic financial instruments

●
●

●

Public–Private Partnerships

●

●
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Finance and manage regional projects for
specific sectors
Can also raise funds from capital markets
through equity or infrastructure bonds
May take the form of the European Aeronautic Defense and Space Company (EADS)
Sale of public shares throughout the region
would help deepen equity markets and
provide a needed outlet for savings
Initiatives on infrastructure development in
Asia, such as the GMS, ASEAN, SAARC,
CAREC, and SASEC
Subregional companies can also be
established to manage these infrastructure
projects
Exchange rate and inflation guarantees are
key risks that guarantees can cover
Credit risk and servicing risk from low initial
infrastructure traffic can also be covered
GDP-linked bonds lower debt service payments in times of economic distress, helping
governments avoid default from revenuerelated fiscal shortfalls, and can offer investors
premium returns if GDP growth is strong
Configure financial packages to meet
requirements of Islamic investors
Develop individual and community-level
instruments that provide basic banking
services to the large Asian Islamic
communities
Create an official regional Islamic Financing
Bank to provide overhead services to local
banking operations
Physical infrastructure requires large
investments suited to private sector
cooperation
Potential for private financing of up to
perhaps 30% of total investment needs
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Table 10.2

(continued)

Financing institutions and
instruments

Role and activities

Asian Infrastructure
Currency Unit (AICU)
denominated bonds

●
●

●

10.4.3

Focus of AICU is to reduce exchange rate
risk
AICU is an accounting mechanism equal to
a weighted measure of Asian currencies, and
based on de facto relative stability between
Asian currencies
Weights may depend on factors such as
GDP, international reserves, or the basket
of currencies used in a specific infrastructure
project

Financing Institutions for Regional Infrastructure Investment in
Asia

Pan-Asian and subregional infrastructure funds
It is proposed that a series of special funds be set up that will support
financing projects at both national and regional levels by identifying, prioritizing, designing and then promoting the development of infrastructure
projects. There is a need for a pan-Asian and/or a series of subregional
infrastructure funds dedicated to regional projects to enhance Asia’s connectivity and move toward the creation of a seamless Asia. These can be
best thought of as multi-donor platforms that provide good means to
collect and administer funds received and then have the flexibility to move
them according to suitable priorities and sequencing.
Such funds could be administered in a variety of ways and it is not
necessary to set up new institutions, though that is always a possibility.
For example, ADB could be the administrator of all or some of the funds
as trust funds, a participant with other partners, or an investor in a new
entity. Whatever the structure (which is a policy issue) it is important that
the funds perform certain important functions in support of infrastructure
development and financing.
The first need is identifying, prioritizing, designing and promoting
the development of infrastructure projects. The quality of this process is
critical because the goal is to produce a list of well-designed, bankable
projects that accurately describe the benefits, costs and risks of projects in
ways that make clear how they are good bets for large public and private
investments. These funds can be supported by creating a special joint
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grant facility by ADB and other MDBs and bilateral contributors, such
as the Japan Bank for International Cooperation (JBIC) and the Japan
International Cooperation Agency (JICA), to help identify and prepare
bankable regional projects. These funds need to provide grants and concessional financing to Asian countries that have low incomes and low technical capacities, to reduce asymmetric costs and distribute benefits among
participating countries.
These funds might include private sector participation, which could be
necessary to obtain adequate funding. Such private sector participation
may also be designed to provide access to technical or industry expertise
of the private sector, such as creating consortiums of firms in rail development or port logistics. The interface with the private sector would help in
identifying and designing bankable regional projects and in negotiating
with governments and potential private investors sectors. Finally, the
fund would need to consider how to provide necessary incentives to countries (particularly low-income ones) to agree to and implement regional
projects. One option is to provide concessional funds to low-income developing countries which may not receive proportionate benefits compared to
middle-income countries participating in a regional project.
Reserve Bank of Asia
Agarwala (2008) proposed the establishment of a Reserve Bank of
Asia (RBA) to address the infrastructure financing gap of Asia, at both
national and regional levels, and also to serve as a type of regional central
bank. The RBA would have an authorized capital of about US$300
billion, 10 percent of which could be in the form of paid-up capital. The
bank would have the authority to borrow from the central banks of Asia
about 10 percent of their foreign exchange reserves at the rate of return
on 30-year US Treasury bills and to invest them in global equity indices.17
The bank would utilize the profits earned to promote infrastructure in a
public–private partnership mode.
The RBA would also be authorized to act like a regional monetary
fund or central bank. It would have the authority to provide balance-ofpayments support to member countries when needed and to issue an Asian
Currency Unit (ACU) as a parallel (co-circulating) currency that would
be freely convertible internationally. These aspects are not very different
from the concepts of the European Monetary Cooperation Fund (EMCF)
and the European Currency Unit (ECU) set up in Europe in the 1970s.
The option of creating a co-circulating currency, as proposed by
Agarwala (2008), is appealing in many respects, especially if it benefits
economies undergoing financial turmoil that have weak and depreciating
currencies. Other such proposals have been made, and in a sense the ECU
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was almost a type of co-circulating unit of value that was used for public
and private financial instruments in Europe. The Asian Infrastructure
Currency Unit (AICU) proposed later on in this study has potential to
develop into a co-circulating currency. However, there are many challenging operational aspects, such as solid funding of the alternative central
bank, clearing and settlement, sharing of seigniorage, and not destabilizing regular currencies and monetary policies.
The creation of the RBA, combining functions of a reserve bank and
an infrastructure financing bank like ADB, is without precedent and
may not be feasible. In the past, ADB had performed the functions of
the proposed RBA when it provided quick adjustment loans to some
Asian crisis-affected countries, such as the Republic of Korea (hereafter
Korea), but this was far more limited than the arrangement conceived by
Agarwala (2008). Moreover, creating a formal regional central banking
system parallel to national central banks, each with their own monetary
policies and exchange rates, is challenging. It may be a better strategy to
keep the investment aspects separate (handled by an expanded ADB that
administers a new Asia infrastructure fund), and have a separate monetary
institute that can promote a long-term financial integration program.
Multilateral and bilateral development institutions
Multilateral development banks (MDBs) have an important role to play
in reducing funding gaps if private sector funds do not meet financing
needs. MDBs can also facilitate regional cooperation for the provision
of regional public goods, such as sharing services and resources among
neighboring countries through regional collective action and coordination. Through financing regional infrastructure, MDBs can assist countries in achieving the full potential of regional trade and investment, as
well as improving their competitiveness in the region by reducing trade
costs, especially regional costs, by helping to improve transport and logistics systems, procedures, and protocols supply chain management.
MDBs, such as ADB and the World Bank, are already playing
an important role in infrastructure development by creating bankable
projects and mobilizing long-term funds through capital markets and
arranging co-financing. Bilateral development banks or agencies like the
JICA and JBIC are also playing a useful role, and similar bilateral development banks in major Asian economies, such as the PRC, Singapore,
Korea and India, can also contribute to the provision of financing facilities. To reduce large financing gaps, MDBs need to expand their roles in
mobilizing funding, particularly in arranging co-financing and providing
loan and financing guarantees. Moreover, MDBs can create appropriate and innovative financial instruments for PPP projects to encourage
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private sector investment, and can also promote further integration and
enhancement of Asian financial market efficiency, liquidity and depth,
with adherence to international and regional standard best practices. This
will enhance regional flows of capital and promote efficient infrastructure
investment utilizing Asia’s huge savings.
By acting jointly as money banks, knowledge banks, capacity builders
and honest brokers, MDBs can continue to support Asia’s infrastructure
development. Utilizing their AAA ratings and ability to raise funds in
international capital markets at, and lending funds with, low spreads,
MDBs should be active in providing loans and guarantees and catalyzing private sector financing. These institutions can also continue to be a
key source of policy and technical advice, assisting in building the ‘soft
infrastructure’ (that is, legal, regulatory, policy, customs and procedural
components) in member country governments and regional institutions.
Finally, MDBs can play a key role in coordinating multiple stakeholders for regional integration and infrastructure development. ADB’s
Regional Cooperation and Integration (RCI) Strategy passed in October
2006, for example, promotes: (1) regional infrastructure and associated
soft infrastructure, especially greater regional physical connectivity; and
(2) regional cooperation in the provision of regional public goods and
avoidance of regional public ‘bads’ (such as pollution and greenhouse gas
emissions). These kinds of roles and responsibilities by MDB activities in
the region should be further enhanced to facilitate regional infrastructure
development and financing.
Asia needs to funnel its massive savings into ‘bankable’ projects, primarily through bond market development and better use of savings and
foreign reserves. In view of this, it is important to continue developing
Asia’s bond market (through the ABMI) to improve regional financial
intermediation. MDBs can contribute to this process by providing further
technical and research assistance to ABMI Working Groups and the Focal
Group of the ABM Initiative; stimulating market activities by issuing
prime name credit papers and local currency bonds; promoting transparency and information dissemination; and contributing to policy dialogue.
In the past, ADB in particular has been a reliable funder of a large
and broad variety of development projects in Asia, including regional
infrastructure. It has historically offered traditional financing and other
types of assistance at competitive rates, in the form of loans, equity financing, various financial risk guarantees, syndication arrangements and
technical assistance. More recently, it has also begun financing projects
through the use of local currency financing, finance for trade facilitation,
securitization, mortgage financing and servicing of non-performing or
underperforming financial assets (ADB 2008a). Clearly, there is room for
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greater assistance of MDBs in the development of regional infrastructure,
either as sole investors or in partnerships with other institutions. Recently,
ADB’s capital has tripled to $165 billion, which will facilitate mobilizing
additional funds for infrastructure investment and poverty reduction in
Asia (ADB 2009b).
MDBs can also promote projects that could be considered as ‘aid
for trade’, perhaps in coordination with the World Trade Organization
(WTO). Aid for trade, according to the WTO, is donor financing from
developed and developing countries that is invested in soft infrastructure,
such as trade-promoting infrastructure and assistance projects, including
aid for supply chains and industrial (that is, capacity) development. In
2005, a total of US$15 billion was committed to aid for trade by highly
developed countries, including US$10 billion from Japan (ADB 2007).
Such support continues to be forthcoming, and assisting in structuring
deals and projects so they meet the provisions of aid for trade programs is
of great importance and is another way that MDBs can play an active role
in obtaining increased financing for regional infrastructure.
Local currency bond markets
The development of local currency bond markets is a key method to reduce
foreign currency risk for borrowers and should be promoted to meet
growing infrastructure financing needs. Developing these markets would
also minimize currency and maturity mismatches, which were among the
major factors behind the severe financial crisis in 1997–1998. Currency
mismatch problems arise if countries borrow in foreign currency to finance
infrastructure projects, and the revenues are earned in local currency. On
the other hand, if countries borrow foreign currency for the short term or
medium term, but the cash flow lags after the completion of the project,
there could be maturity mismatch problems. This is a demand risk problem
that can be addressed through official foreign currency guarantees.
Since the 1997–1998 financial crisis, Asian economies have undertaken
considerable efforts to further develop and strengthen institutions and
market infrastructure to enhance the growth of local currency bond
markets. In 2003, finance ministers from ASEAN plus Japan, the PRC
and Korea introduced the ABMI. Several working groups were established to develop the infrastructure, regulations and best practices of the
local currency bond markets. Such an initiative can promote the utilization of Asia’s savings and increasing foreign exchange reserves within the
region, particularly for use in infrastructure development. The creation of
standing working groups to promote the development of various aspects
of financial market infrastructure is a strong step in the right direction and
should continue to be aggressively pursued.
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At the Madrid ADB annual meeting in May 2008, the commitment to
the ABMI was renewed with a focus on promoting local currency bond
issuance, facilitating demand for the bonds, improving the regulatory
framework and improving the market infrastructure. Efforts are voluntary, but each country is tasked to make periodic self-assessments in
meeting the ABMI goals. All these steps, which are at the national level of
integration with some regional oversight, appear to be moving in the right
direction, but it remains to be seen how effective the approach will be.
MDBs, as banks with continuing involvement in capital markets, can
play an important role in raising long-term funds for financing infrastructure projects, contributing to building market liquidity and depth and
issuing local currency bonds by undertaking currency swaps. ADB has
been integral in developing Asia’s bond market by providing technical and
research assistance to ABMI Working Groups and the Focal Group of the
ABMI; stimulating market activities by issuing prime name credit papers;
promoting transparency and information dissemination; contributing to
policy dialogue; and issuing local currency bonds.18
In order to attract private investors for local currency infrastructure
bonds, the return should be attractive and high rated. According to a
report by the Asia Bond Monitor, the policy challenges for the development of a stable, deep and strong bond market include:
(i)

bolster investor confidence by strengthening legal protection and thus
certainty, improve standards of corporate governance and transparency,
and adhere to international accounting standards;
(ii) reduce constraints to market entry and investment, and encourage investor diversity to promote greater demand for local currency bonds;
(iii) develop derivative and swap markets to broaden the investor base,
increase market liquidity and allow a wider dispersal of risk; and
(iv) strengthen broader arrangements for regulatory oversight and regional
cooperation in the areas of information-sharing and in coordinated
actions to maintain financial stability. (ADB 2008b: 1–2)

Asian infrastructure financing bank or fund
An important issue to be examined is whether Asia should establish a
new, specialized investment bank for infrastructure financing similar to
the European Investment Bank or the Andean Development Corporation
(Corporación Andina de Fomento, or CAF). This bank might serve to
intermediate (through deposit facilities, bond issuance and transactions
services) the use of the large accumulations of official financial assets for
infrastructure and other regional and development projects. Another
alternative could be a new Asia Infrastructure Fund (AIF) which could be
managed by ADB. This fund could be dedicated to regional infrastructure
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projects. The new bank or fund may consider issuing liabilities in the
form of equities and bonds to be contributed by participating countries
and multilateral and bilateral development banks as well as the private
sector, using some standard measure to denominate investments, such as a
regional currency basket. The participating countries can use a portion of
their excess foreign reserve to purchase these bonds.
There have been previous proposals for establishing either an Asian
Infrastructure Investment Bank (AIIB) or an Asian Infrastructure Finance
Corporation (AIFC). For example, in 2007, Kim Hak-Su, executive secretary of the United Nations Economic and Social Commission for Asia and
the Pacific (UNESCAP), stated that the region could learn from India’s
experiences utilizing special-purpose vehicles for infrastructure investment. The region could authorize an entity such as the AIIB or AIFC to
borrow from regional foreign exchange reserves and invest in capital and
equity markets globally – using the returns to finance regional infrastructure projects – as well as provide direct lending for infrastructure financing
(UNESCAP 2007). Agarwala (2005) judged that such an Asian Investment
Bank (AIB) could provide infrastructure loans and collaborate with the
banking community in both raising and investing resources. It could work
with the private sector by co-financing and guaranteeing private investment financing. Even if only 50 percent of Asia’s incremental current
account surpluses during the five years from 2010 to 2015 are put into
these assets, there would be ample funding for the huge investment needs
in these regional projects. Besides raising funds, this institution could also
help regional countries address non-financial constraints that discourage
infrastructure investment by the private sector; these constraints could be
regulatory barriers, lengthy processes or procedures, and risks involved in
long-term and large-scale investment (Jayanth 2007).
However, there would be many disadvantages in setting up a new
investment bank. First, negotiation, planning and implementation of a
new large institution would be lengthy and possibly less cost-effective than
using existing institutions. The bank would need to establish a credible
track record to ensure trust and confidence among member countries and
their private sectors. Furthermore, the overall cost of borrowing could
be higher compared with established institutions, due to the additional
operational cost of the bank, and the bank’s initial smaller scale of operation and initial lack of the AAA ratings necessary for the bank to mobilize
funds at a low cost in the international capital market.
It would also be challenging for a new bank to create an adequate
knowledge base and expertise comparable to that of existing institutions,
which is essential for winning the trust and confidence of participating Asian countries. Organizations such as ADB, the World Bank and
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UNESCAP have solid track records in providing significant assistance
for infrastructure development in Asia and conceiving and implementing regional projects under several subregional programs, such as the
Greater Mekong Subregion (GMS), South Asia Subregional Economic
Cooperation (SASEC), Central Asia Regional Economic Cooperation
(CAREC), Brunei Darussalam–Indonesia–Malaysia–Philippines East
ASEAN Growth Area (BIMP-EAGA), and Bay of Bengal Initiative
for Multi-Sectoral Technical and Economic Cooperation (BIMSTEC).
For example, in 2009 ADB has provided approximately US$83 billion
in infrastructure loans and grant financing in the region, and has strong
financial and risk management capacity and practices and internationallevel disclosure standards. The resources of these organizations, however,
are still limited and would be insufficient to meet the entire financing gap
(ADB 2009a).
In view of the above, an Asian Infrastructure Financing Fund (or a
special-vehicle fund) could be set up under an appropriate governance
structure such as an affiliate, subsidiary or trust fund managed by ADB.
This fund should have its own resources or capital contributed from
national governments of major Asian countries. In addition, this fund
could intermediate and direct Asian savings to infrastructure development and assist in meeting the infrastructure investment gap by selling
bonds for regional infrastructure finance, customizing instruments to fit
market preferences, and potentially providing guarantees, incentives and
concessionary finance. It could also generate additional funds through
co-financing from other development and financial institutions, SWFs,
pension funds, private portfolio investments and special-vehicle funds.
A portion of major Asian countries’ excess international reserves could
be utilized initially to set up such a fund. A new institutional framework
for this fund would allow for more flexible rules, regulations, policies
systems and procedures. This fund could be structured to identify, prioritize, prepare and facilitate the financing of commercially viable regional
infrastructure projects. For making the projects viable, the fund needs to
provide guarantees against major risks (for example political risk, credit
risk and refinancing risk) faced by large regional projects, as well as grant
and concessional financing to low-income participating countries.
The advantages of this new infrastructure fund would include a more
focused mission for specialized jobs like regional infrastructure financing,
and the creation of simpler and more efficient systems and procedures,
such as the quick processing of loans with few of the conditions that borrowing member countries find difficult to implement and that can delay
project implementation and increase project cost. Also, it would offer
better customization and sophisticated techniques to meet borrower
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countries’ needs and the utilization of Asian savings for Asian infrastructure in a cost effective manner. ADB and ADBI (2009) have proposed a
similar Asian Infrastructure Fund.
Regional infrastructure companies for financing specific sectors
Another alternative could be to create several regional companies that
would finance and manage regional projects for specific sectors, such as
transport (road, railways, seaports and airports), energy and telecommunications. Major Asian economies could invest in these companies
together, allowing for private sector participation at a later stage. Experts
from various parts of Asia, and also from outside Asia, could be invited to
join these companies. These companies could also raise funds from capital
markets through equity or infrastructure bonds. Special subregional infrastructure funds could be created to finance subregional projects.
This alternative might take the form of the European Aeronautic
Defence and Space Company (EADS), which would be jointly owned
by Asian governments, public sector companies, or both together. An
Asian infrastructure group for regional infrastructure development established akin to the EADS could be owned by Asian governments, relevant
regional public sectors and private sector firms with appropriate expertise
in the infrastructure development. The sale of public shares throughout
the region would help deepen equity markets and provide a needed outlet
for household savings and institutions’ investment funds. This group
could own subsidiaries specializing in sectors such as transport, energy
and telecommunications. Infrastructure companies need to specialize in a
sector to earn credibility, and hence sectoral Asian companies (specializing
in transport, telecommunications, energy, and so on) would need to be
established. Subsequently, a significant portion of shares could be distributed to the public and employees to create a good governance structure.
Multiple locations for operations could be selected depending on locations
of planned regional projects.
Subregional infrastructure funds or subregional infrastructure companies
There are already several subregional initiatives on infrastructure development in Asia, such as the GMS, ASEAN, South Asian Association
for Regional Cooperation (SAARC), CAREC and SASEC. Special
subregional infrastructure funds could be created to finance subregional
projects. Special subregional companies could also be established to
manage these infrastructure projects. Such subregional institutions could
work in a way similar to that described above. Recently, ASEAN has
decided to set up an ASEAN Infrastructure Fund through ADB, which in
turn is now preparing the fund’s needed framework (Nam News Network
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2010). It is possible that this fund could initially be established by major
ASEAN countries utilizing their excess international reserves, and the
other ASEAN countries would be allowed to join subsequently. Once this
ASEAN Infrastructure Fund has been created, other major Asian countries could join to create an ASEAN+3 or an ASEAN+619 infrastructure
fund. This process is similar to the pattern observed in the Asian trade
integration using ASEAN as a hub and forming the ASEAN+1 free trade
agreement.
10.4.4

Instruments for Financing Asia’s Regional Infrastructure

Guaranteed and linked bonds
Infrastructure projects could also be financed through innovative bond
structures that would include guarantees or enhancements to protect
investors in terms of various risks, insulate borrowers from adverse
changes in servicing costs, and customize issues to fit the specific needs
of lenders and borrowers. Contemporary financial markets have become
quite sophisticated in fashioning instruments to cover specific situations
and to appeal to different classes of borrowers. Where these techniques
could be married with availability of concessional finance, it could be possible to craft lending instruments that could strongly promote economic
development.
Customization could involve enhancing instruments with one or more
guarantees, links that would provide protection against specific types
of risk, or spreading returns and risks to fit the profiles of lenders
and borrowers better. A wide range of instruments could provide the
enhancements – direct guarantees or insurance could be used, derivatives
like forwards and options would be possible, income and expense flows
could be capped, income flows could be swapped, instruments could be
linked to commodity prices or other measures, and so on – depending on
the specific borrowing situation and the sophistication of markets in crafting instruments. Types of risks and examples of instruments that could be
used to mitigate them could include those shown in Table 10.3.
Financial sophistication would be needed to design and implement the
full range of these instruments. Regional issues would require additional
skills to deal with differing institutions, practices and legal frameworks.
Only a limited number of institutions and markets could be expected to
provide the range of skills required, which could reside in both public
institutions and private markets. Asian financial market development
would benefit from the building of such skills at ADB, other Asian public
institutions and also in key regional private markets. Infrastructure
projects in countries that do not have the skills available domestically
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Types of risks and mitigating instruments

Risk

Instrument

Exchange risk
Inflation risk
Commodity price risk
Credit risk
Demand (traffic) risk
Economic risk

Exchange rate guarantees; Currency Baskets
Inflation-linked instruments
Commodity price-linked instruments
Credit guarantees
Demand (traffic) guarantees
GDP-linked instruments*

Note: * GDP-linked instruments adjust payments to the speed of growth of GDP of the
borrowing country. There is a growing body of literature recommending the use of GDPlinked bonds. For borrowers, they can lower debt service payments in times of economic
distress, allowing for greater fiscal policy flexibility and lowering the probability of default.
For investors, GDP-linked bonds provide opportunities to diversify portfolios and can
offer high returns if payments are linked to nominal GDP growth. In this latter case, the
borrowers are de facto protected from real obligations to make higher payments because of
the larger size of GDP, and also the possibility that there is an inflationary component in
the higher nominal GDP. See, for example: Borensztein and Mauro (2002), Griffith-Jones
and Sharma (2006), Miyajima (2006), Schröder et al. (2004) and Shiller (1993).

would have to have ready and cost-efficient access to markets where they
are available. ADB or other regional public institutions could deal directly
with projects anywhere in the region, but it would also be important to
have easy regional access to private markets in key financial centers within
Asia.
Sovereign Wealth Funds
Several Asian economies, as well as economies of other regions, have
created sovereign wealth funds (SWFs) to hold and invest part of their
large holdings of international reserve currencies. This subsection examines the potential for SWFs, and other large national pools of investable
funds such as national pension funds, to invest in Asian infrastructure. The
specific character of infrastructure investments often fits the investment
profile of SWFs. Moreover, the global financial crisis has highlighted the
usefulness of regional infrastructure investment as an important source of
stimulus funding as short- or medium-term countercyclical measures, but
that also offers high, long-term economic benefits.
The best source of information on SWFs is the initial report of
the International Working Group on Sovereign Wealth Funds (IWG)
that presents 24 voluntary Generally Accepted Principles and Practices
(GAPP) for SWFs, called the ‘Santiago Principles’ (IWG 2008).20 SWFs
are defined by the working group as:

BHATTACHARYAY PRINT (M2962).indd 380

24/08/2012 16:20

Modes of Asian financial integration

381

Special purpose investment vehicles or arrangements owned by the general
government. Created by the general government for macroeconomic purposes,
SWFs hold, manage, or administer assets to achieve financial objectives, and
employ a set of investment strategies that include investing in foreign financial
assets. SWFs have diverse legal, institutional, and governance structures. They
are a heterogeneous group, comprising fiscal stabilization funds, savings funds,
reserve investment corporations, development funds, and pension reserve funds
without explicit pension liabilities. (IWG 2008: 3)

The formal definition of SWFs excludes foreign currency reserves assets
held by monetary authorities for traditional balance-of-payments or
monetary policy purposes, state-owned enterprises, government employee
pension funds and assets managed for the benefit of individuals. These are
important exclusions, but for the purposes of this study on a case-by-case
basis the investment profiles of such funds might include infrastructure
investments. For example, state-owned enterprises might seek infrastructure investments ancillary to their main line of business. Thus, these
non-SWF pools of investable funds might be approached with investment
proposals, but they will not be further discussed here.
Many SWFs segregate funds into accounts separate from countries’
official international reserves to generate higher returns and many are
explicitly designed to pass wealth to future generations, especially when
the income is derived from exploitation of an expendable resource.21
Although the capital and income from SWFs are intended for strategic or
future use, the rules to draw on SWFs vary by country and have often not
been transparent, although application of the GAPP could change that.
It has been reported that during the crisis a number of SWFs have been
tapped as stimulus funds for domestic projects.
In broad terms, three different types of SWFs can be distinguished.
Different investment strategies and policy perspectives may apply to each
type.
Firstly, commodity-based SWFs. These SWFs are based on high
returns from the production of commodities. Strong demand and favorable price movements for a commodity, such as oil, can result in rapid
accumulations of foreign currency assets. These funds are unencumbered
assets that are not associated with specific liabilities and thus can be freely
invested by the SWFs in accordance with their directives. Countries with
these types of SWFs may create them to isolate funds from the domestic
economy, use them as stabilization funds to cushion drops in prices, or
build long-term investment income to support the economy after the
resource is depleted. The funds might also be invested domestically to help
the economy diversify, but such investment must avoid destabilizing the
economy.
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Secondly, pension-based SWFs. Some countries create SWFs from
funds raised from pension or social security contributions (funds with
explicit liabilities to individual pension holders are excluded). These funds
must be invested with a long-term perspective and with recognition of the
liability to cover future payments. Long-term infrastructure investments
with stable return profiles fit the investment needs of this type of SWF
well.
Thirdly, SWFs for countries with a large current account surplus and
large international reserve assets. The assets are often acquired due to
sterilization of export earnings, which creates a liability to the public. The
PRC and several other Asian economies have this type of accumulation of
foreign currency assets that can be used to fund SWFs. These SWFs often
play a key role in the macrofinancial stance of the country and can affect
policies on exchange rates, capital flows, inflation, and money and credit.
The investment strategies of these types of funds must not contradict the
sterilization policies that led to their creation in the first place, but are otherwise flexible. Because these types of SWF are based on an explicit policy
configuration, changes in the policies (such as an exchange rate appreciation or shifts in national absorption) can affect the SWF, including the
possibility of slowing or capping the SWF’s future growth. These types
of SWFs may be constrained from making domestic infrastructure investments because they were launched to isolate the funds from the domestic
economy, but they could do so if it is compatible with balanced macroeconomic conditions. However, they might be good sources for regional
infrastructure funding.
Table 10.4 lists 13 Asian and Pacific countries (including Russia) that
are often considered to have SWFs. The SWFs themselves have different
functions and vary in size. Estimates of the size of assets held by SWFs
vary widely, but the Asian SWFs listed in the table appear to hold somewhere between US$700 and US$950 billion, which is about one-third of
total assets held by the more than 30 SWFs currently operating worldwide.
By size of total assets in early 2008, the largest SWFs in Asia were in the
PRC, Singapore, Russia and Australia.
Most SWFs are professionally invested to earn good market returns
that exceed the earnings on official international reserves, which are
usually invested in very safe, low-return assets. SWFs are typically granted
wide latitude in making investments, including in equities. Although most
SWF investments are in foreign countries, investments within the home
country or within a region are also common. Investments at home can
be made for national strategic development purposes; for example, the
Libyan SWF makes domestic infrastructure investments directly (IWG
2008). As noted previously, the appropriate investment strategy can differ

BHATTACHARYAY PRINT (M2962).indd 382

24/08/2012 16:20

Modes of Asian financial integration

Table 10.4

383

Selected Asian sovereign wealth funds

Country

Sovereign wealth fund

Australia
Azerbaijan
Brunei Darussalem
PRC
Iran
Kazakhstan
Kiribati
Korea
Malaysia
New Zealand
Russia Federation
Singapore

Australian Future Fund
State Oil Fund
Brunei Investment Authority
China Investment Corporation (CIC)
Development Fund
National Fund
Revenue Equalization Fund
Korea Investment Corporation
Khazanah
New Zealand Superannuation Fund
Oil Stabilization Fund
Government Investment Corporation
Temasek
Petroleum Fund
State Capital Investment Corporation

Timor-Leste
Viet Nam

depending on the type of SWF funding, the associated liability and the
public policy goals of the SWF.
The GAPP makes it clear that there is great diversity in SWF investment strategies. Domestic investments are made by some SWFs, and
some SWFs may address social, environmental or other factors in their
investment policies. Whenever investments are made on such grounds, the
GAPP recommend that the policies should be publicly disclosed (IWG
2008).
Infrastructure projects appear to fit the investment profile of many
SWFs because of their size, long-term tenor, competitive returns, ability to
diversify portfolios with cyclically or financial market uncorrelated investments, and because they often have investment guarantees. Moreover,
the current turmoil in global financial markets may shrink other investment opportunities and increase the competitiveness of infrastructure
investments.
Also, a point made strongly in the GAPP is that investment strategies
must respect macroeconomic and macrofinancial limitations; they must
not contribute to overheating of the domestic economy or contradiction
of sterilization, exchange rate or capital flows policies. SWF activities can
affect domestic fiscal and monetary conditions and therefore should fit
within a country’s overall macroeconomic policy framework and be coordinated with domestic authorities. Several of the Asian SWFs have activities that involve exchanges between domestic and foreign currencies, which
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may affect monetary conditions, exchange rates and domestic demand,
and that must be subjected to regular macroeconomic policy oversight as
national macroeconomic or financial policies would be affected.22
Currently available information about the activities and governance of
SWFs is still limited, but has improved in recent years. SWFs that implement the GAPP would provide substantially more information, reporting
in line with host-country or international standards and improving both
internal and external reporting, and such SWFs would provide regulatory
and statistical information for use in macroeconomic accounts.
Several prominent SWFs have made public statements regarding their
goals and policies. They clearly seek to assure the public and officials in
host countries that investment decisions have been based on commercial
considerations only and that there should be no fear of political or other
motivations. Overwhelmingly, the investment goals are to produce longterm gains, competitive with market returns or better. Two SWFs pay
regular dividends to the government; two invest in accordance with guidance from their governments on the types or allocations of investments;
and the situation with the others in each case is uncertain.
The information in these statements provides some clues about how
SWFs may respond regarding possible investments in infrastructure.
Overall, using SWFs to induce substantial investment in infrastructure
is challenging because this type of investment is still unfamiliar to most
SWFs and their investment managers. It does not fit into a seeming preference for more arm’s-length investment, and may not generate the higher
returns that SWFs are seeking. However, the long-run tenor of infrastructure investment and the opportunity to diversify and hedge cyclical exposures may make it an attractive investment for some SWFs. Investments
packaged with exchange rate or traffic guarantees could be especially
interesting for SWFs.
SWFs could become a regular source of funding for infrastructure
within the home country and within the region, but because of the limited
information about them and the diverse objectives of SWFs, it is hard to
be specific about under what conditions and how much they would be
willing to invest in infrastructure projects.23 Although there are major
uncertainties, a strategy for drawing on their resources for infrastructure
investment is proposed below.
First, planning for infrastructure development should involve a serious
commitment to attempt to tap SWFs to support Asian regional infrastructure investment. This type of commitment should be initiated early
in the project planning process, and should involve SWFs within the
affected region and outreach by organizations such as ADB to SWFs in
other Asian countries or in the Middle East. This early interaction with
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SWFs will allow customization of financial packages to fit the preferences
of SWFs. Also, the strong profit motivation of SWFs will require that
infrastructure investment proposals provide market returns or better.
Attracting investment by SWFs may require extension of enhancements or
guarantees by governments, development banks, and so on to ensure that
investments are secure and profitable.
SWFs are often expected to invest to support national strategic economic development priorities, so it could be argued that infrastructure
investment is a natural area of investment that supports the strategic
development strategies for the country. SWFs could adopt a strategy to
create mixed and hedged portfolios, along the lines of commercial practice, of which part will be in long-term infrastructure investments. Here,
a target of 10 percent investment in Asian infrastructure is suggested.24
Equity investment by SWFs could also be encouraged, especially when
the pattern of returns is uncertain or cannot be easily valued. Equity
investments would be well suited to situations where the returns on the
infrastructure have social or welfare benefits, such as educational or health
benefits.
Finally, a portion of SWF funds should be used as official development assistance (ODA), although tapping SWFs set up as pension funds
for ODA may be inappropriate. ODA contributions by SWFs are not
explicitly mentioned in the GAPP, but the GAPP recognizes that social
or environmental factors could be taken into consideration in lending.
For ODA, a target of 1 percent is suggested.25 This chapter recognizes
that SWFs are official institutions subject to national policy priorities, and
one strategy could be to focus any development aid into areas of financial
market development and technical capacity in the financial sector. In
Islamic finance, there is a zakat26 obligation for those who can afford it
to provide a portion of earnings (2.5 percent) to the poor. The earnings of
SWFs of Islamic states could be sources of zakat as ODA to those in need.
Very roughly, annually this might equal about 0.1–0.2 percent of SWF
asset holdings. To take an arbitrary example, this could amount to US$20
million to US$40 million annually from Malaysia’s Khazanah Fund.
On 2 April 2008, the World Bank proposed the ‘one-percent solution’, that SWFs invest 1 percent of their nearly US$3 trillion assets in
Africa – or about US$30 billion (Mufson 2008). The proposal stressed
equity investment. This total is significantly large, but for individual SWFs
does not represent a critical risk and is less than needed for prudent diversification of the portfolio. Following this suggestion could bring some
emerging economies into the group of providers of ODA.27 Alternatively,
rather than make direct contributions, the SWFs might transfer funds to
other government agencies that specialize in aid or capacity building.
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The receptivity of SWFs to making infrastructure investments is as yet
unknown. Some may be hesitant to take direct equity positions, but be
willing to invest in securities based on the infrastructure investment, or
take equity positions in companies making the investment. A high-level
inquiry into SWFs and their governments (or the proposed standing
organization of SWFs) might help to reveal more about the potential and
the conditions, and solicit views from SWFs on how they might contribute
to infrastructure investment in Asia.
An important note of caution is that the use of SWFs for infrastructure
investment in the home country or in other Asian countries could have
macroeconomic or financial ramifications. Any SWF investment in infrastructure in the home country or elsewhere within Asia should be scrutinized to see that it does not contribute to overheating or contradiction of
sterilization or other policies. One implication is that new regional oversight
arrangements may be needed that bring SWFs under macroeconomic surveillance as an integral part of the overall macroeconomic and macrofinancial policy framework. An excellent example identified by Radhakrishnan
(2008) is India, where a SWF has not been created, but the policy has been
to channel reserves accumulations into infrastructure. In one promising, but still relatively small program (US$5 billion), India Infrastructure
Finance Co. Ltd set up an offshore subsidiary in London that can borrow
reserves and lend them on to Indian infrastructure companies to meet their
capital expenditure solely outside India. The main condition is that such
financing should not lead to any domestic absorption of liquidity.
Finally, two initiatives could serve as models for infrastructure investment that may apply to SWFs. Asia can create an Asian SWF dedicated
to infrastructure development out of excess international reserve assets.
Many state-owned enterprises in major Asian countries have been witnessing high savings and profit. Asian countries can also form national infrastructure funds based on the contribution of a portion of the excess profit
of major state-owned enterprises.
Mobilizing funds from Islamic financial markets
Islamic finance has a distinctly different form than conventional finance:
no interest, no fixed returns, sharing of risk, prohibition of certain types of
investment and obligation to contribute to the poor, among others.28 It is
a growing field, but practices still vary and are unsettled, affected by differing interpretations of Islamic financial law. In many ways, it increasingly
emulates the results of financing with conventional instruments, but sometimes with difficulty or inefficiency. While there are cases of blurring with
conventional instruments, it remains largely separate from conventional
finance.
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Zeti Akhtar Aziz, the Governor of Bank Negara Malaysia (Malaysia’s
central bank), has argued that Islamic financing will be critical to the future
development of infrastructure in Asia. At the London Sukuk Summit in
June 2007, she mentioned that the global sukuk market is estimated to be
US$18 billion and these funds could be utilized to increase liquidity in the
Islamic world. The Islamic bond market has typically been 10–20 basis
points lower than mainstream bonds, but more multilateral agencies are
issuing sukuks to finance development projects and government agencies
and the corporate sector has considered doing the same (Aziz 2007).
One major issue facing the prospect of utilizing Islamic finance for infrastructure investment is the shortfall of basic banking and savings instruments for Islamic populations. Many of the more than 1 billion Moslems
in Asia have no, or limited, access to modern financial instruments. In
some cases, Moslems may need to use conventional banks and instruments, but compensate through actions such as donating interest earnings
as zakat contributions to the poor. The lack of basic banking facilities
imposes major hardships on this population segment, which is denied the
means to save and transact. Development of Islamic instruments to serve
basic individual and community financial needs, and effectively delivering
them to the target population, would have two important impacts. First,
it would contribute to poverty alleviation for a very large population; and
second, it would mobilize the savings of a very large population in ways
that might help support infrastructure development. By taking action on
increasing access to basic Islamic financial services, over time a new pool
of Islamic investment funds could be developed.29
Another major issue in Islamic finance for infrastructure investment
involves bonds and equity participation. Markets for Islamic bonds and
equity participation exist, called sukuk, which are based on principles of
sharing of the profit or loss of investment projects. Kuala Lumpur and
Dubai are currently the most active markets, but there is some activity
in other Asian markets as well. Islamic bond and equity participation
instruments are naturally suited to project finance and their potential
should be explored through consultations early on in the project development process so that the financing plan can be tailored to the specific
requirements of Islamic finance.
Prospects for using Islamic bonds to support infrastructure funding
are also limited because of difficulties in constructing long-term instruments that are not specifically tied to sharing of income or loss on specific projects, which is not in the nature of many types of infrastructure
projects, and because of lack of standardization of instruments due to
unharmonized Shari’a (Islamic law) interpretations, which acts to segment
the market and prevent development of market signals that can help direct
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the flow of funding into high-priority infrastructure projects. The Islamic
Financial Services Board’s Ten Year Framework and Strategies states that
harmonization of Shari’a interpretations and effective legal interaction
with conventional finance will play an important role in fostering greater
growth of the industry (ISDB and IFSB 2005). This is obviously a specialized topic related to infrastructure finance, but mobilizing Asian savings
and directing them to Asian and subregional infrastructure development
will need to address how to involve the large Moslem community.
Working with the Islamic Development Bank (IsDB), which channels
donations for investment in infrastructure among other things, is another
way that Islamic financing could be used for Asian infrastructure projects.
Projects should consider how IsDB programs might link to ADB or other
regional infrastructure initiatives, or how the IsDB programs might evolve
to provide more support for infrastructure. In the past few years, the IsDB
has begun issuing sukuk bonds in international capital markets, which
opens the potential for future issuing of bonds focused on infrastructure
development (Gulfnews 2005). In September 2008, the IsDB and ADB
signed a co-financing agreement in which both institutions stated that
they would collaborate on projects in common member countries.30 Each
will contribute US$2 billion from 2009 to 2012 for a range of projects,
including infrastructure projects. The agreement also opens new avenues
to promote infrastructure investment by third-party funds and through
private sector participation (Gulfnews 2008).
Significant funds for infrastructure investment should be available
through Islamic bond and equity markets in Kuala Lumpur and the
Middle East. This requires that consultations begin during the planning
stages of infrastructure projects on how to configure the financial package
to meet Shari’a requirements and to appeal to Islamic investors. Also, currently each project requires customization to meet Islamic requirements,
but work is under way to create standardized documentation. This will
greatly facilitate the process. ADB could create a small working group
on Islamic Finance for Infrastructure to work primarily with the Islamic
Financial Services Board in Kuala Lumpur and the IsDB in Jeddah to
promote this standardization and explore the potential for expanding
Islamic financing. The recent announcement of collaboration between
ADB and IsDB is a promising step in the right direction.
Public–private partnerships (PPPs)
It is expected that the bulk of financing for new physical infrastructure
(greenfield projects) and maintenance or upgrading of existing infrastructure (brownfield) projects will come from the public sector, ODA or
multilateral development banks, but the private sector can also contribute
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substantial amounts, up to perhaps 30 percent of total investment needs.
For example, for the estimated investment in India, as mentioned above,
the private sector is expected to contribute around 30 percent (about
US$150 billion) of the total infrastructure spending, whereas the federal
government will invest a further 37.2 percent and provincial governments
will cover the remaining 32.8 percent.
PPPs are required not only for funding, but also for technology and
efficiency in the project implementation. In order to attract private sector
funds, Asian governments need to create good business environments
and find ways to manage potential project risks that cannot be addressed
by the private sector. PPP project could be undertaken through various
modalities, such as joint ventures, concessions, management contracts,
BOO (build–own–operate), BOT (build–operate–transfer), BOOT (build–
own–operate–transfer) and BOLT (build–own–lease–transfer).31
One of the major weaknesses of Asian developing countries is their
level of skills and capacities in handling PPP projects, particularly in their
procurement and service delivery. At the same time, the private sector
should consider PPP infrastructure projects as a new market opportunity.
They need to gather market intelligence and conduct appropriate technical
analysis to evaluate and prepare bankable or commercially viable projects
in developing countries. At present, there exists a significant information
asymmetry between the public and private sector regarding infrastructure
development.
Asian Infrastructure Currency Unit based bond
The lengthy implementation of infrastructure projects exposes borrowers
and lenders to substantial currency risk, which is one of the major risks for
financing regional projects. This calls for financing schemes that can minimize exchange rate risk. One way to minimize exchange rate risk would
be to create an Asian Infrastructure Currency Unit (AICU) consisting of
major Asian and non-Asian advanced economies’ currencies. An AICU is
simply an accounting device for use in valuing infrastructure investments
and repayment obligations that equals some weighted measure of Asia and
non-Asian currencies. An infrastructure AICU bond will have reduced
exchange rate risk for Asian lenders and borrowing countries based on de
facto relative stability between Asian currencies.32 The AICU could be a
precursor to the type of parallel currency described by Agarwala (2008),
but it lacks many of the features of a true currency as it is basically just an
accounting device.
The weights may depend on factors such as GDP, international
reserves, trade or any other appropriate variable of those selected economies. A weighting scheme that uses the basket of currencies used for
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infrastructure investment itself merits consideration. Total infrastructure
currency demand in Asia could be estimated, providing a measure of value
related to the costs and benefits of the infrastructure projects. Investors
would gain access to investment instruments using a standard measure of
value that has muted exchange rate risk; borrowers would be able to raise
funds that have value related to projects’ costs that would also have the
feature of muted exchange rate risk. One variant of this weighting scheme
includes only the weights of currencies needed for infrastructure investment in Asia (or in a subregion such as ASEAN). A second variant adds
the currency requirements for official funding of regional initiatives in
Asia, such as funding of a development bank. In the second case, countries
would pay their official obligations in AICUs, giving it a natural initial
market.
Europe created a similar valuation scheme that evolved over time,
beginning with the European Unit of Account (EUA) and changing into
the European Currency Unit (ECU) in 1979, which ultimately became
a real currency, the Euro. The EUA was established as a ‘closed’ basket
of fixed quantities of the nine EEC currencies. In contrast, the ECU was
intended to be revised every five years. The ECU was initially a virtual currency, with settlements made in other ‘real’ currencies. Subsequently settlements were made in ECUs. The synthetic ECU currency unit was also
used for denomination of bonds, including private sector bonds. Many
Asian countries cannot issue bonds denominated in their own currencies,
but if the AICU is established, they could issue AICU bonds. This would
diversify their risk by not issuing bonds in one international currency but
in a basket of Asian currencies (Castell et al. 2007). Creating a virtual unit
such as the AICU should involve surveillance of the participating currencies by a regional entity because changes in any currency in the basket
affect the weighted average value and could force fellow participants in
the scheme to make adjustments as a result of poor policy of another
member. Thus, each currency should be obligated to bear the burden of
macroeconomic surveillance because all currencies are affected by the
actions of each individual currency. This oversight feature is in line with
the proposed Asian Monetary Fund (AMF)33 or Asian Surveillance Unit34
model, in which a transnational oversight entity is created.
It would be useful to create an institution for managing regional
infrastructure financing bonds (or to build such capability into existing
institutions). Countries participating in a regional project could raise
funds through AICU-denominated bonds, which would minimize the risk
of repayment for any individual country. The entity might also include
arrangements to guarantee AICU-denominated bonds issued by public
entities, or provide insurance for a fee to private issuers.
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10.5 FRAMEWORKS TO SUPPORT FINANCIAL
MARKET DEVELOPMENT AND
INTEGRATION IN ASIA
In addition to specific programs that promote infrastructure finance,
efforts should also be made to enhance and harmonize the legal, institutional and governance frameworks in ways that support regional investment and contribute to the general stability and effectiveness of financial
markets. The experience of Europe highlights the very important roles,
albeit indirect, that building harmonized frameworks played in the
effectiveness of financial markets. Similar steps in Asia can contribute to
making effective use of Asia’s savings to support its own infrastructure
investment and development.
10.5.1

Harmonization of Financial Practice and Infrastructure

The experience in Europe strongly emphasizes the importance of creating an overarching framework of comparable practices, infrastructure
and codes affecting the financial sector. The ability of an economy to
attract investment is seen as depending on creating a stable environment
in which investments are secure, macroeconomic risks are minimized,
and competitive conditions result in unbiased market signals that attract
investments. Financial market distortions can arise from many sources,
and the Europeans have methodically attempted to increase harmonization between countries as a necessary part of creating a unified financial
system for Europe. Areas of potential harmonization include bankruptcy
codes, licensing, financial accounting, dispute resolution, provisioning
and recognition of impairment, taxation, capital adequacy and other
supervisory requirements, disclosures and income repatriation, among
others. Asia should systematically review where infrastructure, standards
and practices hinder equal treatment of regional investments or create
frictions in regional flows. Coordinated efforts in Asia should be taken to
introduce harmonized practices and in some ways this process is already
under way as countries implement international standards and best practices. These efforts should be strengthened and accelerated (including
providing significant technical assistance to poorer economies), because
they offer – in addition to their other benefits – ways to strengthen
the effectiveness of financial markets. The improvements will enhance
the general investment atmosphere in Asia, and help in infrastructure
financing.
As mentioned, the impediments to regional integration are both
non-financial and financial in nature. In Asia, work on dismantling
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non-financial barriers seems to be progressing steadily, as can be seen from
Soesastro’s (2007) discussion on how the ASEAN Economic Community
(AEC) Blueprint focuses on the integration of trade and infrastructure and
supporting institutions and policies. Progress is also being made on the
financial side, especially by ASEAN working groups, but it appears that
this effort could be intensified.
10.5.2

Regional Mechanisms for Macroeconomic Oversight

Macroeconomic stability is important in reducing risk that can hinder
infrastructure investment. Poorly designed macroeconomic policies can
make investments in specific countries unattractive and can result in
recessions, high inflation, volatile exchange rates, and so on. Good
macroeconomic policymaking is thus a precondition for infrastructure
investment. Also, regional investment would benefit from coordinated
macroeconomic oversight to promote macroeconomic stability in all
affected countries, and to coordinate in areas such as defending a configuration of exchange rates. A strong macroeconomic oversight and policy
development apparatus is needed – the Chiang Mai Initiative (CMI) was
a movement in the right direction, but it has faltered in this regard – and
the type of structured oversight and consultation offered by an institution
such as an AMF should be seriously considered.
The Chiang Mai framework includes a provision for ‘economic review
and policy dialogue’ at regular intervals at the minister and deputy levels
to work towards prevention of financial crises and swift taking of remedial
actions. Recently, there has been increased discussion about strengthening the CMI, including raising the size of potential rescue packages
and strengthening the oversight function to build a credible system in
ASEAN+3 to monitor the economic and financial situation of member
countries. Such a strengthening of the CMI would further its functions
for effective Asian macroeconomic oversight. ASEAN+3 countries have
agreed to set up an ASEAN+3 Surveillance Unit in Singapore (ASEAN
2009). This is a strong step towards building an AMF.
Bolstering macroeconomic stability will require dealing with the cluster
of related issues associated with the large accumulation of reserves,
exchange rates (external and between Asian countries), inflation control,
monetary sterilization, stability of inward and outward capital flows, and
sovereign wealth funds. These have become regional issues and a regional
oversight and policy development entity should be created to handle them.
Such a regional entity or institute could also function to determine how
the large accumulation of reserves and SWF assets could be channeled
into investment in Asia.
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Regional Mechanisms for Financial Stability Oversight

A similar line of argument applies to financial stability. A strong banking
system, well-functioning securities markets, reliable payments systems,
and so on, all supervised by effective regulators, are needed to maintain
financial stability. A coordinated effort by financial sector regulators is
called for to create stable financial conditions that can bolster infrastructure investment flows. Creating an Asian equivalent to the Financial
Stability Board now embodied in the proposal for an Asian Financial
Stability Dialogue (AFSD) by ADB President Kuroda is recommended
to facilitate this coordinated effort. Among tasks for the AFSD would be
to identify and promote high-quality standards and practices throughout Asia, support development of mechanisms for cooperation between
national supervisors (in all financial subsectors), and address issues related
to crisis management and lender-of-last-resort situations (ADB 2008c).
The AFSD should also take steps to ensure that rapid changes in financial markets associated with the globalization of finance or integration
of regional markets do not introduce new risks to financial soundness.
Finally, the current turmoil in international financial markets provides
a sharp warning to all Asian countries that preventive steps to avoid
financial distress in Asia are an extremely high priority, and that there is
an urgent need for an institution such as the AFSD to address threats to
Asian financial systems.
10.5.4

Final Thoughts: Global Financial Crisis as a Spur to Asian
Integration

The financing of national and regional infrastructure in Asia for increased
connectivity and integration should be viewed in the context of the
ongoing global financial and economic crisis and the rebalancing of the
global financial system, including its governance and the building of a
sustainable, integrated, resilient and balanced Asia. The severity and
global nature of the crisis has forced many changes; among them is a new
view that the macroeconomic policies being followed in Asia were components of global imbalances that need to be redressed. One piece of the
rebalancing is that Asia must become more inward-oriented so that more
of its savings shift from short-term investment in external markets toward
regional long-term productive investments, of which infrastructure investment is ideal. Providing appropriate market infrastructure (investment
tools, integrated markets, innovative and cost-effective financing options,
clearing operations, good cooperation and coordination frameworks,
sound rules and regulations, stable internal and external macroeconomic
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and macroprudential conditions, and business environments conducive to
private sector participation, among others) would bolster the development
of efficient and secure markets in which long-term, regional infrastructure
investment could thrive. All this simultaneously would help create rebalanced, resilient markets that could be part of the solution to the crisis. This
would facilitate Asia’s move toward rebalanced growth, with less dependence on exports to advanced economies, increased intra-regional trade and
increased regional demand and consumption.
The development and integration of Asian financial markets could serve
twin goals. It could enhance Asian integration through enhanced regional
connectivity – financing the development and implementation of regional
infrastructure projects – which would have high pay-offs for all participating countries. At the same time, Asian financial and technical resources
could be effectively mobilized and allocated to meet the large investment
needs in productive sectors like infrastructure.
Both the prevention and management of crises and the building of
regional infrastructure require a high degree of cooperation and partnership between countries so that increasingly common solutions can
be offered, and policy and technical friction between countries can be
minimized. Regional efforts, such as the CMI or the renewed commitment
to the ABMI, are pointing a way, as are various calls to create regional
macroprudential or financial cooperation entities. Efforts are becoming
more cooperative – at this point most are multi-country in nature, but over
time some elements may become more supranational – and a process of
integration of aims and methods is under way, spurred both by technical
advantages and by the financial crisis. Regional infrastructure investment
and development for seamless Asian connectivity is both a beneficiary of,
and a contributor to, this evolution.

NOTES
1.
2.

3.

For example, according to the Indian Planning Commission’s Eleventh Five-Year Plan,
India requires US$500 billion to US$515 billion during the years up to fiscal year 2011/12
to upgrade its infrastructure and maintain robust growth (Planning Commission 2008).
On 4 March 2008, a joint Institute for Development Economics–Japan External Trade
Organization conference, Creating the World’s Largest Business Space, unveiled plans
for a unified economic space in Asia including all major South and East Asia countries.
To support this initiative, the Economic Research Institute for ASEAN and East Asia
(ERIA), located in Association of Southesast Asian Nations (ASEAN) headquarters
in Jakarta, is preparing a blueprint for integration of trade and infrastructure and supporting institutions and policies. Harmonization of commercial codes and adjudication
of business disputes are key parts of the agenda.
For in-depth discussions of these issues, please refer to works by Alburo (forthcoming)
and Wang (forthcoming).
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For instance, India’s 11th Five Year Plan (2007–2012) has total investment requirements of US$494 billion, with private contributions for infrastructure development at
nearly 30 percent. India has adopted an open model that encourages foreign investment. India permits 100 percent foreign direct investments in most sectors and this has
resulted in large private flows primarily through private equity placements. However,
bond market financing remains very limited, and promoting bond market development
is on the public agenda (Radhakrishnan 2008).
A unified method of valuing projects through the region should be considered. The
International Comparison Project (ICP) has shown that national exchange rates can
systematically diverge for extended periods from appropriate values based on purchasing power parity. Moreover, the specific configuration of exchange rates can affect
assessments in two ways: the costs of individual regional projects are affected by the
exchange rates between countries, and the exchange rate of Asian currencies vis-à-vis
the denominator currency (presumably the external currency used to fund most of the
imported capital requirements for infrastructure development) also affects calculations.
Moreover, changes in exchange rates over time, perhaps resulting from endogenous
economic changes created by the new infrastructure, affect overall valuations.
The segmentation of a financial market is likely to result in non-convergence in pricing
between two markets for similar or identical products. This imperfection in the ‘law of
one price’ has been observed even for identical equities selling in two economies, even if
such non-convergence is very small. This is relevant for the infrastructure project in two
ways: a security to fund infrastructure in a common currency unit or basket might have
somewhat different values between countries based on differing liquidity and trading
practices; and returns on Islamic bonds (sukuks) and conventional bonds for the same
project are unlikely ever to converge fully.
The use of a basket of currencies to create a standard measure of value is in some way
like creating a virtual currency that can be used to denominate transactions and assets.
A virtual currency might ultimately evolve into a real currency, perhaps in the manner
in which the European Currency Unit (ECU) morphed into the Euro, but evolution
into a true currency is not inevitable, especially if political interest In creating a currency
is missing.
Dealing with intertemporal consistency for a basket is a major challenge.
It is relevant to distinguish between technical financial issues and politico-economic
issues in constructing an efficient capital market for cross-country infrastructure
finance. The financial rationale for integration may be at odds with the political
environment.
See also Baele et al. (2004) and Hartmann et al. (2007).
As examples, the Euro area places strong limitations on the ratios of national fiscal
deficits and national debt to gross domestic product (GDP). The Maastricht Treaty
specifies that deficits and government debt cannot exceed 3 percent and 60 percent of
GDP, respectively. The Growth and Stability Pact provides sanctions for countries
that violate these limits. Also, the importance of a strong and stable financial system to
support monetary policy operations and to contribute to strong economic growth was
recognized. These factors, even though decentralized, contributed to a clear lessening of
national risk in the bond markets, and fostered an environment conducive to regional
investment.
The CMI was created in May 2000 by ASEAN+3 (ASEAN plus People’s Republic
of China, Japan and Republic of Korea) finance ministers in response to the 1997
Asian financial crisis, using the ASEAN+3 framework to expand the ASEAN Swap
Arrangement and establish bilateral swap and repurchase agreement facilities among
ASEAN+3 countries (Henning 2002).
For details see Kawai and Lamberte (2008).
One of the first tasks of the Financial Stability Forum (FSF) set up by the G-10 countries (Group of Ten: Belgium, Canada, France, Italy, Japan, the Netherlands, the
United Kingdom, the United States, Germany and Sweden) was to survey the range of
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16.

17.

18.

19.
20.

21.

22.

Infrastructure for Asian connectivity
international standards and codes relevant for international financial stability. Twelve
codes were identified as priorities for international implementation; a larger number of
codes were identified as important, but less pressing.
One option for creation of such a pool is to link contributions to the pool with redirected flows from SWFs toward inward regional investment, or other efforts to manage
capital flows associated with the SWFs.
The Economic Research Institute for ASEAN and East Asia (ERIA), a research body
that conducts policy analysis and other research related to East Asian economic integration, will conduct research in this area. It was announced on 4 March 2008 in Tokyo
that the ERIA would work on a blueprint to make East Asia the largest business space
in the world through harmonization of practices across countries, logistics improvements, and removal of impediments to regional trade in goods and services.
The source of funding of the RBA is a critical variable in its financing and mode of
operation. If funds are taken from official reserve assets, then the RBA must hold the
funds in a liquid form in which they are readily usable in case of balance-of-payments
need of the participating countries. Also, if the national contributors have a negative
carrying cost on the contributions, it is unclear why the net profit from RBA investments should accrue to the RBA and not the countries. (Conversely, if the pooling of
funds by the RBA permits countries to hold lower balances of reserve assets, it could
permit the countries to make more profitable use of their funds.) If contributions to
the RBA come from sovereign wealth funds or other national assets, the countries may
expect to participate in any higher returns.
ADB has issued several local currency bonds. In October 2005, ADB launched its fifth
market-opening transaction P2.5 billion (US$45.37 million) peso-denominated bonds
to develop Asia’s local currency bond markets. Starting in early 2004, ADB undertook
five other market-opening transactions in the region’s local currency bond markets in
India, Malaysia, the PRC, the Philippines and Thailand. In 2007, ADB issued local
currency bonds in Hong Kong, China; Kazakhstan; Malaysia; the Philippines; and
Singapore. Moreover, according to Asian Development Bank (2008b), emerging East
Asia’s local currency (LCY) bonds outstanding increased at a very rapid annual rate of
21 percent in the second half of 2007. Also, LCY government bond markets expanded
by 21 percent in 2007, primarily due to central bank sterilization and fiscal stimulus.
LCY corporate bonds grew by 20 percent in 2007, exhibiting the limited initial impact
of the global credit crisis.
ASEAN+6 is composed of ASEAN+3 plus Australia, New Zealand and India.
The IWG was set up as an ad hoc group to determine the principles of conduct for
SWFs and treatments in host countries. The GAPP agreement is an important step
forward in understanding the nature of SWFs and making them more accountable and
transparent, but the code is voluntary and adoption by all SWFs is not assured. Work
is under way to build on the achievements of the IWG to create a standing body to
represent SWFs. See also IMF (2008b).
International reserve assets serve a special purpose to be available for exchange
rate policy and to deal with balance-of-payments imbalances. According to the
International Monetary Fund (IMF) definition of reserves, they must be readily available and in a readily convertible currency, Special Drawing Rights (SDRs) or monetary
gold. The requirement that reserves have high liquidity precludes their use for long-term
investments, such as those made by SWFs. Countries with reserves exceeding balanceof-payments needs can transfer them to SWFs to allow for their long-term investment.
Also, income generated on international reserves is usually low (and sometimes negative, net, if reserves are built up by issuing high-interest rate liabilities to sterilize the
monetary impacts of foreign currency assets held by the public). SWFs have the flexibility to invest in higher-return assets.
By extension, subregional, regional or international investments by SWFs can also have
macroeconomic ramifications on the host countries that need to be considered by the
host country or by regional authorities.
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For purposes of how SWFs could support infrastructure finance, precise definitions of
the type of SWF are not needed. Various types of large state funds exist, with different
legal standing and purposes. Any of them could be potential investors in infrastructure
and thus it is not necessary for this purpose to draw precise distinctions between the
types of funds. For other purposes, taxation or prudential supervision for example,
precise definitions will be needed.
24 Estimates of total assets of Asian SWFs are imprecise, but 10 percent devoted to infrastructure would be around US$70 billion to US$100 billion. This portfolio adjustment
would require several years, so the annual contribution, which might reasonably total
less than US$20 billion per year, would clearly cover only a small portion of the annual
financing gap.
25. A 1 percent ODA contribution from total Asian SWF assets might yield something between US$7 billion and US$10 billion annually, which is a large amount. It
could be a direct contribution, but could also be leveraged into more investment if
it enhances private lending. ODA provided by SWFs could be used in many ways,
but one interesting option is to use it to provide enhancements to financial instruments issued for infrastructure projects, including instruments purchased by the
SWF itself. Enhancements can include exchange rate guarantees, credit guarantees,
coverage for grace periods, subordinated capital contributions, traffic guarantees,
and so on.
26. Zakat is essentially a wealth tax. For more information, see Sulaiman (2003).
27. For example, World Bank President Zoellick said that government-sponsored funds
could invest equity in development, which would allow emerging countries to join the
185-nation development lender’s aid program, through the support of their SWFs. Such
contributions would avoid allegations sometimes made that bilateral aid is politically
motivated (Mufson 2008).
28. For information on the background and characteristics of Islamic finance, and prospects for its future development, please refer to ISDB and IFSB (2005).
29. Noibi (2008) of the Islamic Development Bank has said that takaful instruments, which
are a form of collective insurance, seem to be an appropriate means to gather funds
within Islamic communities and provide financial protection for the individual contributors. Also, Ibrahim (2008) has said that injunctions to fight poverty create pressure
to move Islamic finance to adopt microfinance programs.
30. Countries include: Afghanistan, Azerbaijan, Bangladesh, Indonesia, Kazakhstan, the
Kyrgyz Republic, the Maldives, Pakistan, Tajikistan, Turkmenistan and Uzbekistan.
31. For more details on PPP modalities, please refer to Finlayson (2008) and van der Geest
and Núñez-Ferrer (2011).
32. Should Asian countries collaborate in the future to enhance policy coordination to
make the exchange rates between countries more stable, the exchange rate risk of the
AICU would be further reduced.
33. See Rajan (2000) for more details on this proposal.
34. See ADB (2009c) for more details.
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11. Foreign direct investment in
financing regional infrastructure
Kwok-Chiu Fung, Alicia Garcia-Herrero and
Francis Ng
11.1 INTRODUCTION
There is a growing need to invest in infrastructure projects in the Asia
and Pacific region, as discussed in previous chapters. However, there is a
big gap in the ability to finance all the infrastructure needs of the region.
Consequently, it has long been suggested that the private sector has to be
brought in as a financial partner. A large part of private sector investment
in infrastructure in the developing world consists of foreign investment.
For example, in 2003, one estimate showed that international investment
in infrastructure in East Asia and the Pacific formed 3.4 percent of the
gross domestic capital.
At the same time, because of the increasing integration of the Asian
economies through the widening of the regional and global production
network, there is also an increasing need to invest in regional infrastructure projects. These projects are expected to be more complex in many
dimensions and they are often larger in scale. The need to have foreign
investment in regional infrastructure projects may be even more acute. In
addition, foreign direct investment (FDI) in infrastructure can bring in not
only capital, but also technology and management skills.
There is a scarcity of literature on the economic issues related to infrastructure development in emerging countries. There are even fewer comparative studies of FDI in regional infrastructure in various regions. The
next section provides updated information on this set of issues in developing countries, focusing on Latin America, Eastern and Central Europe, as
well as Asia.1 Section 11.3 examines the relevant theoretical and empirical
literature related to the issue of FDI in regional infrastructure projects.
Section 11.4 provides six case studies of investment in infrastructure
projects in East Asia and the Pacific, Latin America, and Eastern Europe.
Overall conclusions are presented in the last section.
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11.2 A BRIEF OVERVIEW OF FDI AND
INFRASTRUCTURE PROJECTS IN EMERGING
COUNTRIES
This section reports on recent trends on FDI in infrastructure projects
across the main emerging regions: East Asia and the Pacific, Latin
America and Eastern Europe. However, Figure 11.1 shows that FDI
inflow into Eastern Europe and Latin America has been dwarfed by that
flowing into East Asia and the Pacific region. In fact, in every year for
which data are available, FDI inflow into East Asia and the Pacific was
nearly double that of the other two regions combined.
However, FDI inflow into Asia is much more concentrated. The
People’s Republic of China (PRC); Hong Kong, China; and Singapore
receive over 80 percent of FDI inflow, leaving less than 20 percent for
the 29 countries classified as East Asia and the Pacific. This is not the
case for Eastern Europe or Latin America, where FDI inflow is more
evenly shared. Furthermore, despite East Asia and the Pacific receiving
the highest volume of FDI inflow, this region represents only a small
proportion of the total gross fixed capital formation (GFCF), as shown
in Figure 11.2. This is in contrast to Latin America and Eastern Europe.
Indeed, in the latter case, the proportion of GFCF has been growing
rapidly.
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Figure 11.1

FDI inflow by region
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Figure 11.2

FDI inflow as % of gross fixed capital formation
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Figure 11.3

FDI inward stock by region

In the same vein, Figure 11.3 shows that the stock of inward FDI has
grown at a much slower rate in East Asia and the Pacific than in Eastern
Europe and Latin America. From 1995 to 2006, inward FDI stock
increased sixteenfold in Eastern Europe and more than fivefold in Latin
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Figure 11.4

Regional M&A sales by region

America. For the same period, the stock of inward FDI barely doubled in
East Asia and the Pacific.
Figure 11.4 compares the value of regional mergers and acquisitions
(M&A) sales from 1995 to 2006.2 M&A sales in these economies may be
correlated with privatizations in these countries, including privatizations
in the infrastructure sectors.
Since 1995, the value of M&A operations has increased in all three
regions. M&A sales in the Russian Federation, Romania, Brazil and
Colombia were particularly high in 2006. In that year, M&A sales
accounted for more than 25 percent of all sales in the Russian Federation
and Romania, and more than 15 percent of all Eastern European sales. In
Latin America, Brazil accounted for more than 26 percent and Colombia
for more than 10 percent of all M&A sales. In East Asia and the Pacific,
the number of M&A sales in 2006 was the highest of the three areas
and this region is also where the most deals have been struck: 872, for a
combined value of US$48.9 billion, as opposed to 564 deals in Eastern
Europe worth US$34.1 billion, and 384 regional M&A deals in Latin
America worth US$37.6 billion. From this it can be extrapolated that on
average, the value of regional M&A sales in Eastern Europe and Latin
America has been much higher than the value of those that have taken
place in East Asia and the Pacific. One of the reasons for this is that more
privatization has taken place in Eastern Europe and Latin America,
resulting in larger regional M&A operations. Figure 11.5 shows that the
overall M&A turnover follows a parallel trend to M&A sales. It is clear
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Figure 11.5

M&A turnover by region
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Figure 11.6

Regional M&A by sector in 2006

from Figure 11.6 that most regional M&A operations that took place in
East Asia and the Pacific were in the service sector, covering more than 70
percent of all industries, whereas in Latin America and Eastern Europe,
regional M&A affected mostly the secondary sector. Figure 11.7 shows
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Figure 11.7

Regional M&A in transport, storage and communications

that M&A sales in the transport, storage and communications sector were
relatively high (for example, in 2005, the share of regional M&A sales in
the industry in Latin America was 18.5 percent, and it rose to 24.9 percent
in 2006).
Next, given the potential importance of the transport and communications sector, discussion focuses on the share of FDI inflow into such
sectors in these economies. The results are given in Appendix Table 11A.1.
They show that in 2002, Peru had the highest share of its FDI going
into these sectors, i.e., 59 percent of total FDI. In East Asia, Cambodia
received the most FDI in the transport and communications sector (41
percent of the total).
Figure 11.8 highlights the magnitude of the proceeds from privatization in the infrastructure sector of these countries. In Eastern Europe,
the proceeds reached US$7.2 billion in 2006, as opposed to US$2.7
billion in Latin America, with East Asia and the Pacific lying in between
with US$5.8 billion. By country, 86 percent of privatizations that
were completed in East Asia and the Pacific in 2006 took place in the
PRC, while Mexico accounted for 51 percent of privatizations in Latin
America.
Overall, investment commitments to infrastructure projects with private
participation in Latin America and the Caribbean reached US$27.9 billion
in 2006. The figure was somewhat lower in Europe and Central Asia
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Figure 11.8

Proceeds from privatization transactions

(US$23.4 billion) and much lower in East Asia and the Pacific (US$18.5
billion).
Appendix Table 11A.2 highlights the top ten sponsors according to
their investment in infrastructure in various regions from 1990 to 2006.
Most of the multinationals originated from developed countries, including
France, Germany, Portugal, Spain, and the United States. Not surprisingly, Telefónica SA had a substantial investment in the telecommunications sector in Latin America, and Singapore Telecom was the biggest
investor in East Asia.
Finally, in Figures 11.9–11.12, it can be seen that during the period
1995–2007 most investments in infrastructure were directed to the telecommunications sector in Latin America, and Europe and Central Asia.
This pattern, however, was not followed in East Asia, where investments
were geared towards transportation and, to a lesser extent, water and
sewage.
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Investment in transport infrastructure
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Figure 11.10

Investment in telecommunications
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Investment in telecommunications infrastructure
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Figure 11.12

Investment in water and sewage infrastructure
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11.3 ANALYTICAL AND CONCEPTUAL
FRAMEWORKS OF FDI IN REGIONAL
INFRASTRUCTURE PROJECTS
11.3.1

Theoretical Approaches

There is a very limited theoretical literature on FDI in regional infrastructure projects. Analytically, one can discern three interrelated approaches
to studying regional infrastructure investment: theory of public good,
game theory, and incomplete contract theory. An example of the first
approach is provided by Beato (2008), who uses a regional public good
perspective and highlights the multidirectional external benefits of regional
infrastructure projects. Given the potential free-rider problems as well as
the positive spillover, over time and space, Beato (2008) reminds us yet
again that there will be underinvestment in regional infrastructure projects
if this investment is left to the market. It is also clear that even if a country
receives a substantial amount of FDI, the regional infrastructure may still
be deficient from a social standpoint. Thus, while it is essential to invite
FDI in infrastructures, national governments, and international organizations should also be important contributors to the financing of such an
investment.
The second approach, game theory, with interdependent actions by
the participants, leads to a very similar conclusion. Carcamo-Diaz and
Gabriel Goddard (2008) provide simple but useful illustrations showing
that transport infrastructure often shares the characteristics of a network,
with the extra benefits only being realized if the two governments involved
in a transnational project both invest in the project. However, if either
party believes that investment by the other government may not materialize, the policy of ‘not invest, not invest’ (that is, both governments choose
not to invest in the project) will become the risk-dominant strategy. This
also occurs if we adopt a dynamic game, where the game is played over
time, or a model with strategic governmental interactions with private
companies or individuals. Coordination by a regional initiative or by
international organizations such as ADB would clearly help to solve this
problem.
Finally, from an incomplete contract perspective, Navajas (2008)
argues that energy infrastructure investment, which facilitates long-term
exchanges of energy will have to be supported by long-term contracting. But such contracting is necessarily incomplete. This is due partly to
unforeseen domestic energy imbalances, which affect the incentive for the
supplier to deliver the energy or the consuming country to accept it. Policy
shocks and regulatory risks that occur beyond the contractual period
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will also lead to unforeseen circumstances that cannot be covered in the
original contract. Such contract incompleteness implies the need for better
energy planning as well as coordination of intergovernmental bodies.
11.3.2

Empirical Literature

There is a wealth of empirical literature on FDI determinants but not on
the specific issue of regional infrastructure. Therefore in this chapter we
analyze regional infrastructure on the basis of the existing literature that
highlights the use of these various determinants.
From the FDI literature, we structured existing determinants into four
sets of variables. The first is internal and relates to multinational firmspecific factors such as scale economies, and research and development
intensity. The second set of factors is external and can be classified as institutional or financial. The institutional factors are well known: the level of
corruption in the countries, government stability, rule of law, and others.
The financial factors include exchange rate changes (or expectation of
exchange rate changes), tax policies, trade protection and trade volumes.
The third set of factors relates to what type of host economies is going to
be examined – whether the countries are members of the Organisation for
Economic Co-operation and Development (OECD) or developing countries. The data strongly suggest that FDI going to these different countries
can be quite different. Parallel with the classification of countries is the
classification of industries, as there is strong evidence that vertical FDI is
strongest in machinery and in electronics. The last set of factors relates to
the neighbors of the host economies. For example, US multinationals have
been investing in Ireland partly because they can then access Irish neighboring economies, including France, Germany, and the United Kingdom.
With these determinants in mind, it is possible to think of factors that
influence FDI in infrastructure. First, instead of internal, firm-specific
factors, it is needed to adapt the determinants to be project-specific. For
infrastructure, these factors include the scale of the investment, the degree
of technological difficulty (for example, whether the railroads to be built
have to go over environmentally sensitive mountains or rivers), the duration of the project and the expected time needed to recoup the investment.
The external factors are the legal, institutional, political and social
dimensions of the infrastructure project. For example, there may be
ambiguous or even conflicting centers of authority within the government.
This may be related to the division between state and provincial versus
federal or central authority. Alternatively, this may be related to the different power structure within different ministries in the government. Another
common example is that a new government in the country reneges on a
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promise made by the previous administration. Other impediments within
the ‘soft’ infrastructure include the reliability of the court system, political
opposition by existing state-owned service providers, corruption, unclear
bidding and award procedures, and uneven enforcement of the laws and
regulations.3 Infrastructure projects are inherently large scale and have
long horizons, and international investors face substantial risks.
Next, discussion turns to the economic or financial determinants of FDI
in transnational infrastructures. These relate to the macroeconomic conditions of the countries, such as current and future inflation rates, expected
gross domestic product (GDP) growth rates, the degrees of foreign
indebtedness, and exchange rate risks.
Unlike purely national infrastructure projects, the external political
and the financial determinants involved in transnational infrastructure
projects have to be taken from all the host countries, not just from a
single country. Obviously, this will compound the inherent difficulty of
attracting more FDI to such regional projects.
Asia has a deep and wide network of production sharing.4 It is natural
then to think of certain transnational regions, rather than single countries, as economic platforms for the production of components and parts.
Furthermore some regions are also good candidates for linking several
countries due to their strategic locations straddling several markets. Some
examples of these regional projects include the Greater Mekong Subregion
(GMS) Northern Economic Corridor, the Nam Theun 2 hydropower
project, and Indonesia–Singapore gas transmission (see Kuroda et al.
2007).
The risks facing private investors in financing regional infrastructure
projects are immense and more complex than the risks for projects
located in a single country. Institutional or political risks now include
potential failures and coordination involving several governments (both
local and central), compatibility of legal and social customs, opposition
from existing entities, such as existing state-owned providers or ministries, and different civil society groups located in different countries. In
some cases, these factors primarily involve the financial and political
situations within the provinces or states of each country. The relevant
income growth rates which act as proxies for the potential demands
of future users may be the expected growth rates of the subnational
territories.
As for the third set of factors (the classification by country and by industry), in this chapter we focused on emerging countries as they are more
comparable to the situation in Asia than in developed countries, particularly with respect to infrastructure. For the fourth set of determinants, the
neighborhood or spatial approach to FDI is very relevant here. Linking

BHATTACHARYAY PRINT (M2962).indd 413

24/08/2012 16:20

414

Infrastructure for Asian connectivity

up several countries via a transport network, for example, can mean that
a landlocked country can gain access to ports and harbors, which in turn
may mean that the country will be able to be part of the ‘just-in-time’
production-sharing network. The potential benefits and income growth
are then not limited to the GDP growth of the parties, but also encompass
the GDP growths of all contiguous neighbors, as well as links to efficient
shipping. In this approach, GDP or GDP growth weighted by distances
from the host economy can act as a potential determinant.
Another unique factor needed to attract FDI to regional infrastructure
projects is the ability to coordinate a project. Here, much like the standard
use of a corruption index or rule-of-law index, it may be needed to create
a coordination or compatibility index. This may be related to the compatibility of different countries’ standards and ways of doing business. The
more compatible the countries are, the smaller the coordination costs.
One additional set of risk factors involves the need for institutional
or regime harmonization and the coordination of various governmental
bodies, which may involve different local civic societies. Balancing the
fairness of returns to various parties and countries will also be a challenge.
There is a greater need for multilateral agencies to help coordinate the
financing of these projects, given that there are multiple jurisdictions.
The existing literature does not provide us with exact guidelines on how
to improve and enhance FDI in regional infrastructure projects. However,
the current ideas in the literature can be extended and molded into a
relevant approach. Using the above insights from theories and from the
empirical FDI literature, Table 11.1 presents a schematic summary of the
factors that will influence FDI in regional infrastructure projects.

11.4 CASE STUDIES OF TRANSNATIONAL
INFRASTRUCTURE PROJECTS IN EMERGING
REGIONS
11.4.1

Latin America

Initiative for the Integration of Regional Infrastructure in South America
(IIRSA)
South America has a low ranking in the transport and communications
infrastructure pillar of the Global Competitiveness Index (GCI) compiled
by the World Economic Forum (WEF). For example, in 2009–2010,
Argentina was ranked 67, Brazil 68, and Mexico 74 of all the sampled
countries. The lack of an integrated and effective infrastructure network
has resulted in a disadvantage compared to other developing regions. The
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Determinants of FDI in regional infrastructure

Determinants or Factors

FDI in Regional Infrastructure Projects

Internal, multinational projectspecific factors

The scale of the project, the degree of
technological difficulty, research and
development intensity, duration of the
project, expected time needed to recoup
the investment, etc.
Conflicting centers of authority within the
government, turf battles between different
ministries within the government, unclear
bidding and award procedures, uneven
enforcement of laws and regulations,
potential repudiations of promises
made by the previous administration,
opposition from existing state-owned
infrastructure operators, corruption
index, government stability, rule-of-law
index, etc.
These factors apply to all countries involved
in the regional projects.
Relevant growth rates of income, exchange
rate changes, tax policies, trade
protection, trade volume, current and
expected inflation rates, degrees of foreign
indebtedness, etc.
These factors apply to all countries involved
in the regional projects.
Compatibility of legal and social customs,
different civil society groups across
countries, coordination problems with
different governments at different levels,
balancing the perceived fairness of returns
to various parties and countries.

External political or institutional
factors

External economic or financial
factors

Coordination factors

difficult public finances of some Latin American countries have limited
the number and magnitude of infrastructure projects, although nowadays
private investment has somewhat alleviated this situation.
Probably the first sizable regional infrastructure project in the region
was the IIRSA. It was launched during the first South American Summit
in 2000 as an instrument to promote interregional integration for as
many as 12 countries in the region (details in Appendix Table 11A.3).
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The target sectors were transport, energy and telecommunications
networks.
The IIRSA members are trying to fund the integration projects by
partnering with other countries, thereby reducing the impact on their own
public finances. In view of the difficult economic context at the beginning of this initiative, the countries involved worked out three alternative
sources of financing: public–private partnership, a fiscal margin for public
investment (strict criteria for public investment and account records of
public financing), and tailor-made financial instruments.
One of the most important proposals for an innovative financing scheme
is the South American Infrastructure Authority (ASI), a multilateral entity
with capital contributed by member states. The assets would comprise the
projects receiving grants from the partners, reducing damage to their fiscal
balances. This institution could attract funds and be entrusted with the
development and management of the concessions. Another instrument
examined by the IIRSA is the creation of guarantee funds, styled after
the Multilateral Investment Guarantee Agency (MIGA) or World Bank,
with capital supplied by other countries. Some initial financial support, as
well as technical assistance, came from the Inter-American Development
Bank (IDB), the Andean Corporation for Development (CAF), and the
Fund for the River Plate Basin (FONPLATA). The total project portfolio
investment accounts for US$38 billion, of which 43 percent are projects
linking two countries.
Through medium-term territorial planning methodology and consensus
agreement, 426 projects have been identified and classified into project
groups according to their impact on sustainable development and technical, institutional, social, environmental, financial and political feasibility.
The Action Plan is structured in ten ‘Hubs’ (plurinational territories
with shared natural, human, and economic flows), with investment in
transport, energy, and telecommunications. They are complemented by
the Sectoral Integration Process (PSI), transversally structured actions
aimed at improving sustainable development and competitiveness, focusing on harmonization of the regulatory framework. In the absence of a
common institutional scheme and regulatory framework, the PSI activities facilitate the correct development of the infrastructure projects by
targeting the main operational and institutional obstacles to regional
integration.
The improvements in transport, energy and telecommunications networks will need economic, social and regulatory progress to make them
fully effective and equitable. Multitarget action plans are being developed
to prevent possible social, cultural, and environmental damage.
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Plan Puebla Panama (PPP)
The PPP is a planned set of development programs intended to
promote regional integration and development within the Mesoamerican Region. It was first announced in March 2001 by Mexican
President Fox and officially launched three months later. The PPP was
originally seen as a method to establish infrastructure after Hurricane
Mitch devastated the area in 1998, killing more than 14 500 people,
leaving 2–3 million homeless, and costing more than US$5 billion in
damages.
The initiative later evolved towards the economic development of five
economic axes (the Pacific Axis, the Gulf of Honduras Axis, the Peten
Axis, the Mexico Trans-systemic Axis and the Guatamala/Yucatan Axis)
or corridors that follow the trade flows across borders. The intent is to
develop infrastructure networks within these five economic axes through
large infrastructure projects, such as highways, airports and seaports,
and electric and telecommunications grids, and thereby meet the needs of
investment and trade.
Therefore, the PPP mainly envisages coordinated improvements to
trade, highway integration, energy interconnection and the integration
of telecommunication services for the movement of people and freight
throughout Central America (details in Appendix Table 11A.4).
The investment required to complete the network of designated projects
in the involved countries amounts to some US$8.07 billion. Of this
amount, over $4.5 billion in loans and grants has been disbursed. Funding
was raised from national governments in the region (35 percent), the
IDB (24 percent), the private sector (15 percent), the Central American
Bank for Economic Integration (BCIE) (7.5 percent) and the World Bank
(5 percent), with 13.5 percent from other sources.
At present, the PPP consists of at least 28 projects affecting seven countries (Belize, Costa Rica, El Salvador, Guatemala, Honduras, Nicaragua
and Panama), and nine states within Mexico (Campeche, Chiapas,
Guerrero, Oaxaca, Puebla, Quintana Roo, Veracruz and Yucatan).
However, it has been noted that governments and institutions involved
in the PPP have often not specified which projects are part of the PPP
initiative. There have been projects that have been removed from the
plan and continued via other means, or even cancelled. For instance, the
Anillo Periférico highway in El Salvador and La Parota dam in Mexico
are no longer included in the plan but are still being promoted by local
governments.
On top of this, the initiative has drawn the criticism of civil society
for its supposed lack of transparency and unequal distribution of costs
and benefits, as most of the costs often have to be borne by the
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local communities or indigenous communities that live throughout the
Mesoamerican Plateau. In addition, most of the projects have a big impact
on the environment and its ecosystems. Because of these criticisms and
pressure from many environmental groups, some projects have had to be
postponed or even abandoned.
To re-launch the PPP initiative, member countries announced the creation of a Funding and Promotion Committee (CPF) formed by IDB, the
CAF, and the Central American Bank for Economic Integration (CABEI)
during the 2008 annual IDB meeting. CPF aims to attract investors and
funding to the PPP through promoting and supporting concession initiatives and public–private partnerships.
11.4.2

Eastern Europe

Trade and Transport Facilitation in Southeast Europe Program (TTFSE)
The TTFSE started in 1999 under the umbrella of the Stability Pact for
South Eastern Europe and currently involves eight countries: Albania,
Bosnia and Herzegovina, Bulgaria, Croatia, Macedonia, Moldova,
Romania, and Serbia and Montenegro. These countries share 35 bordercrossing points and eight inland terminals (details can be found in
Appendix Table 11A.5).
Due to the disintegration of the Balkan territory into smaller
countries, a shared planning of regional transport framework
was needed for the common borders and long-distance routes in
Southeastern Europe. Initially, the program’s main concern was the
improvement of cooperation to meet the requirements for accession to
the EU. This involved a reduction in nontariff and transport costs, and
preventing smuggling and corruption at border crossings. To achieve
these objectives, four main activities were targeted: provision of bordercrossing infrastructure and equipment; modernization of the customs
information system; improvement of custom procedures; program
implementation and other trade facilitation measures such as increasing participants’ knowledge of trade, logistics and international freight
transport.
The Regional Steering Committee (RSC) is the principal governor
of the program, which is composed of the customs administration
heads of the eight countries, meeting annually and semi-annually.
The RSC promotes the exchange of information, sharing of experiences, and the airing of different views. SECI-PRO (Southeast Europe
Cooperative Initiative Procedures: public–private partnership committees) seek to eliminate obstacles to trade, increasing business and investment. The European Union (EU) has provided parallel assistance in
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the customs field in such areas as revenue collection, risk analysis, and
enforcement.
The World Bank supports this program through funding and management by the Infrastructure and Energy Services Department (ECSIE).
Each country has its own project appraisal document (PAD) and respective loan or credit agreement. The World Bank provided around US$76
million, national governments US$32 million, and the United States
Agency for International Development (USAID) US$12 million.
The second phase of TTFSE expects to go beyond the original program,
focusing on EU transport corridors via the Trans-European Network for
Transport (TEN-T), intermodal transport, and interagency coordination.
This new program is currently being prepared and may include two more
countries (Kosovo and Turkey). The final objective of this initiative is to
boost trade competitiveness, providing the region with adequate logistic
services that connect the countries in the region with their neighbors and
with the global market.
Evaluations of the TTFSE program have mainly been positive, showing
a decrease in nontariff costs in the region and the creation of new infrastructure. The impact on corruption and smuggling is harder to measure,
but some countries reported a decline.
The Black Sea Basin European Neighborhood and Partnership Instrument
(ENPI) Regional Cooperation (RC) program
The Black Sea Basin Cross-Border Cooperation (CBC) program, an EU
operational program under the framework of the ENPI, will be implemented from 2007 to 2013. With a budget of US$19.8 million, the Black
Sea Basin program involves ten countries, some of them including the
whole of their national territory (Armenia, Azerbaijan, Georgia, and
Moldova), and others, only those regions closest to the Basin (Bulgaria,
Greece, Romania, Russia, Turkey and Ukraine).
The main purpose is to develop stronger and more stable economies in
the Black Sea Basin regions. In 2007, enlargement of the EU provided one
more reason to be interested in its security and sustainable growth. The
EU has set out a strategy for the CBC target regions: to equalize living
standards on both sides of the external EU borders through integrated
regional partnership and cooperation (details can be found in Appendix
Table 11A.6).
According to the ENPI CBC strategy paper, there are three principal
objectives: promoting economic and social development in the border
areas; working together to address common challenges; and promoting
local, person-to-person cooperation. Such objectives would be pursued
through different means: regional support for partnerships for economic
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development based on combined resources, networking resources and
capabilities for environmental protection and conservation; and cultural
and educational initiatives for the establishment of a common cultural
environment in the Basin.
The program is 90 percent financed by the European Neighborhood
and Partnership Instrument. The participation of Turkey is financed by
the Instrument for Pre-accession Assistance (IPA) and the participating
countries co-finance projects with a minimum of 10 percent of the EU
contribution. Potential beneficiaries of this project will be regional and
local authorities, non-governmental organizations (NGOs), representative
associations and organizations, universities, research institutes cultural
institutes and public agencies.
The final project details are yet to be set out. The approval of the programming document by the European Commission (EC) took place in late
2008. In 2009, there was a launch of the call for proposals. These proposals
had to be consistent with the program requirements and take into account
certain criteria. The projects will then be evaluated before the final process
of operational and financial monitoring of projects.
While the characteristics of the concrete projects are yet to be determined, it can be foreseen that they will be consistent with the main activities of the program: strengthening access and connection on interregional
transport links, creation of tourism networks, environmental common
regional actions, and promotion of cultural and educational exchange.
11.4.3

Southeast Asia

The Greater Mekong Subregion Program
In 1992, the Greater Mekong Subregion (GMS) Program was launched
by the six member countries with ADB assistance. Since its creation, it has
contributed significantly to facilitating regional flow of goods and people
within the GMS, and linking the subregion to other markets through the
development of infrastructure and the required agreements for its efficient
use (details in Appendix Table 11A.7).
More broadly, the program aims to facilitate sustainable economic
growth by strengthening the economic ties among the member countries.
At the same time, efforts are being made to reduce poverty and improve
the quality of life of the more than 300 million people who live in the territory. The strategy of the GMS 2009–2010 Business Plan is consistent with
the threefold GMS objective of an integrated, harmonious and prosperous
subregion. To attain this, the program aspires to improve communication
and transport through sustainable development of infrastructure and
transnational economic corridors.
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Since its foundation, the GMS Program has been involved in the planning and execution of several projects in nine main areas: transport, telecommunications, tourism, environment, human resources development,
agriculture, trade facilitation and private investment. In all these areas,
the development of infrastructure has played a decisive role in establishing a base for a sustainable and equally distributed growth within the
regions. The GMS Program has been the multilateral platform that has
allowed regional infrastructure projects that have benefited all the regions
involved.
The GMS Program involves key stakeholders including governments,
civil society organizations, the private sector through the GMS Business
Forum, and major external aid and funding agencies. ADB serves as
coordinator for the GMS Program, as requested by the member countries. The program has also received the political support of the regional
leaders at the GMS Summits of 2003 in Phnom Penh (Cambodia), 2005 in
Kunming (Yunnan Province, PRC), and 2008 in Vientiane (Lao People’s
Democratic Republic, PDR).
In the current portfolio, from the US$26.5 billion budget, the projects
that imply coordination of two or more member countries are those
related to the development of the North–South, East–West and Southern
Economic Corridors. To support the integration of these regions, the
current Business Plan projects spent US$1 billion on transport and communications in the East–West Corridor during 2009, and it was planned
to spend another US$1.14 billion in the Southern Corridor during 2010.
Although these steps towards economic development have raised high
expectations in foreign investors, regional infrastructure projects and
programs often have to face the criticism or even the opposition of civil
society. Among the main concerns are the environmental and social costs
associated with large, high-impact infrastructure projects. On top of that,
the involvement of different administrations does not ensure an equal
distribution of costs and benefits, and compensations for loss of land and
property are not necessarily fair to all the stakeholders. Nevertheless,
the role of civil society is significant in ensuring a rigorous system of
monitoring the transparency of the project process.
The Nam Theun 2 Hydropower Project
The Nam Theun 2 Hydropower Project has been under preparation since
the mid-1980s, when a feasibility study was undertaken by the World
Bank. However, development of the necessary infrastructure to utilize the
region’s full potential had to be postponed due to the 1997 Asian crisis.
The hydropower potential of the region, as well as that of the whole
country, is increased by the mountainous terrain and the heavy rainfalls
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that end up in the multiple Mekong tributaries that flow from north to
south of the territory. This potential has been well exploited by the Lao
PDR government, which is now coping with the steadily growing demand
for electric energy of its neighboring countries, especially Thailand with
its practically non-existent energy resources. By supplying energy to its
neighbors, Lao PDR enhances economic integration and helps create a
regional power market that provides energy security and regional stability.
Moreover, it achieves environmental benefits by substituting hydropower
for coal and other fossil fuels. These regional infrastructures also allow
countries such as Lao PDR to export energy to provide revenues to meet
the government’s development objectives, with particular emphasis on the
eradication of poverty.
This US$1.2 billion project is a private sector undertaking with multilateral and bilateral financial and technical support. To the government’s
pride, the Nam Theun 2 Hydropower Project is not only the largest private
power project in Lao PDR, but also the largest private sector hydroelectric
regional project in the world (details in Appendix Table 11A.8).
As 30 percent of the project funds come from equity, the Nam Theun
2 Power Company Limited (NTPC) was established under Lao PDR
law as the owner of the project. Shareholders in the NTPC are the Lao
Holding State Enterprise (25 percent), Electricity Generating Public
Company Limited of Thailand (25 percent), Electricité de France
International (35 percent) and the Italian–Thai Development Public
Company Limited of Thailand (15 percent). Twenty-seven international
banks including international financial institutions such as the World
Bank, ADB, the European Investment Bank and Agence Française de
Développement are involved in the financing of the project as well, and
have provided about half of the 70 percent of total funding. The other
half of the 70 percent of the funding comes from seven commercial Thai
banks. The first half of the debt is denominated in US dollars and the
second half in Thai baht.
The project is already completed5 and commercial operation of the
plant began in March 2010. It was officially inaugurated on 9 December
2010. However, not all of the process has been easy; in addition to its
strong supporters, several groups have opposed it. Given the size of the
infrastructures, the social and environmental challenges were major issues
in the project. Although the government will receive US$1.9 billion in
revenue over the 25-year operating period from dividend income, royalties and taxes, which will be dedicated to promoting sustainable growth
and eradication of poverty, the main costs are borne by local communities
and the environment around the project area. To reduce the impact to the
more than 70 000 local inhabitants (some of them from ethnic minorities),
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US$90 million has been designated for capital and operating expenditures
for environmental and social mitigation, and compensation.

11.5 CONCLUSION
This chapter has surveyed and critically reviewed the relevant information, literature and tools that can enhance the feasibility and the successful implementation of regional infrastructure projects. Thus, it provides
detailed background information concerning FDI in the major emerging
regions: East Asia and the Pacific, Latin America and Eastern Europe. We
also reviewed the theoretical and empirical literature which can shed light
on the characteristics of transnational infrastructure projects, who should
conduct them, and what determines their existence. The literature points
to the importance of government involvement in transnational infrastructure projects as there are clear external benefits which will otherwise not
be reaped. It also points to the importance of coordination for the project
to be successful. ADB seems to be well placed for the role of coordinator.
Lastly, the chapter has provided six cases of regional infrastructure
projects; two each from East Asia, Latin America and Eastern Europe.
These cases illustrate the critical need for smooth coordination of the
diverse groups of players; top-level backing of the projects; and a thorough understanding of all the political and financial factors involved that
can influence the success of these projects.

NOTES
1. This analysis has tried to integrate relevant material from the literature on both FDI and
regional infrastructure, as there is very limited work linking the two.
2. FDI includes both M&A and greenfield investment. M&A refers to the purchase of existing firms and production facilities in one country by another entity in another country.
3. For a study comparing the importance of ‘soft’ and ‘hard’ infrastructure in attracting
FDI, see Fung et al. (2005).
4. For a recent comparative study of production sharing in East Asia and Latin America,
see Fung et al. (2009).
5. Nam Theun Power Company, http://www.namtheun2.com.
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Total FDI (US$ million)
Transport & communications (US$ million)
As % of total FDI inflow

Total FDI (US$ million)
Transport & communications (US$ million)
As % of total FDI inflow

Chile

Total FDI (US$ million)
Transport & communications (US$ million)
As % of total FDI inflow

Brazil (1996)

Latin America
Argentina

Total FDI (US$ million)
Transport & communications (US$ million)
As % of total FDI inflow

Total FDI (US$ million)
Transport & communications (US$ million)
As % of total FDI inflow

Infrastructure sector

3041
412
13.5

10 792
819
7.6

5609
634
11.3

2761
250
9.1

221
78
35.3

1995

4860
870
17.9

32 779
10 979
33.5

10 418
3870
37.1

2714
1326
48.9

104
38
36.5

2000

4200
1281
30.5

22 457
4276
19.0

2166
167
7.7

2748
–
–

70
14
20.0

2001

2550
336
13.2

16 590
4337
26.1

2149
−715
−33.3

3461
–
–

111
9
8.1

2002

Share of transport and communications in total FDI inflow for selected East Asia, Eastern Europe and
Latin America countries

Russian Federation
(1998)

Eastern Europe
Armenia (1998)

Country

Table 11A.1

APPENDIX
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Total FDI (US$ million)
Transport & communications (US$ million)
As % of total FDI inflow

Total FDI (US$ million)
Transport & communications (US$ million)
As % of total FDI inflow

Total FDI (US$ million)
Transport & communications (US$ million)
As % of total FDI inflow

Total FDI (US$ million)
Transport & communications (US$ million)
As % of total FDI inflow

Total FDI (US$ million)
Transport & communications (US$ million)
As % of total FDI inflow

El Salvador (1998)

Honduras

Mexico

Paraguay

Total FDI (US$ million)
Transport & communications (US$ million)
As % of total FDI inflow

Infrastructure sector

(continued)

Ecuador

Latin America
Colombia

Country

Table 11A.1

103
7
6.8

9526
876
9.2

69
–
–

1104
251
22.7

452
25
5.5

968
42
4.3

1995

104
29
27.9

17 789
−2372
−13.3

282
6
2.1

173
2
1.2

720
0.2
0.0

2395
876
36.6

2000

84
−28
−33.3

27 449
2913
10.6

193
49
25.4

279
62
22.2

1330
11
0.8

2525
416
16.5

2001

10
–
–

19 363
750
3.9

175
64
36.6

470
49
10.4

1275
22
1.7

2139
345
16.1

2002

427

BHATTACHARYAY PRINT (M2962).indd 427

24/08/2012 16:20

Total FDI (US$ million)
Transport & communications (US$ million)
As % of total FDI inflow

Myanmar

Source:

668
119
17.8

37
13
34.4

3930
70
1.8

2032
10
0.5

609
3
0.5

218
8
3.7

91
7
7.2

28 998
7020
24.2

181
–
–

1433
1036
72.3

UNCTAD FDI Country Profile web data.

For the countries that are not listed, either no data were available, or they were small island countries.

Total FDI (US$ million)
Transport & communications (US$ million)
As % of total FDI inflow

Mongolia

Note:

Total FDI (US$ million)
Transport & communications (US$ million)
As % of total FDI inflow

Total FDI (US$ million)
Transport & communications (US$ million)
As % of total FDI inflow

Total FDI (US$ million)
Transport & communications (US$ million)
As % of total FDI inflow

Japan

East Asia
Cambodia

Peru

19
–
–

126
1
0.7

17 921
6837
38.1

146
–
–

696
27
3.9

87
–
–

173
2
1.1

17 436
1394
8.0

155
64
41.5

669
395
59.0
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Table 11A.2

Sponsor

Top ten sponsors by investment and region, 1990–2006
(US$ million)
Total
East Asia
investment & Pacific

Telefónica SA
Telecom Italia
Carso Group
America Movil
SUEZ
France Telecom
AES
Corporation
Deutsche
Telekom
Portugal
Telecom
Singapore
Telecom

Europe
Latin
Middle South
Sub& Central America & East & Asia Saharan
Asia
Caribbean North
Africa
Africa

70 856
35 030
32 560
29 231
28 095
27 459
21 046

0
0
0
0
8206
1009
2169

11 554
320
0
0
1902
18 946
2165

57 557
34 710
32 560
29 231
13 670
1285
14 556

1745
0
0
0
4154
3893
415

0
0
0
0
0
0
6

0
0
0
0
164
2327
772

20 442

1185

19 175

0

0

0

82

19 988

0

0

17 694

1745

0

549

18 684

10 774

0

0

0

59

0

Source: World Bank (2008).

Table 11A.3

The Initiative for the Integration of Regional Infrastructure
in South America (IIRSA)

Project details

Project activities

Number of projects

426 (priority portfolio: 31 high-impact projects carried out
during 2005–2010)
Transport (84.19% of funds)
Energy (15.78 of funds)
Communications (0.03% of funds)
Roads (76.25% of funds)
Railway (10.33% of funds)
Seaport (6.64% of funds)
River transport (4.54% of funds)
Bridge (1.86% of funds)
Border crossing (0.2% of funds)
Logistic center (0.19% of funds)
US$40 billion (priority portfolio US$6.4 billion)
Bolivia, Colombia, Ecuador, Peru, Argentina, Brazil, Paraguay,
Uruguay, Venezuela, Guyana, Suriname and Chile
Public sector (IDB, CAF, and FONPLATA and national
governments): 30% of investment
Private sector: 15% of investment
Public–private partnership: 53%

Project sector
(priority portfolio)
Project type
(priority portfolio)

Budget
Countries
Financial sources
(established)
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Plan Puebla Panama (PPP)

Project details

Project activities

Number of projects

Current portfolio: 100 (eight executed, 50 in progress, and 42
in preparation)
Transport (76.15% of budget)
Tourism (0.04% of budget)
Human development (7.43% of budget)
Disasters, 0.7%, Trade (0.29% of budget)
Sustainable development (2.48% of budget)
Energy (11.5 of budget)
Communications (0.27% of budget)
Current portfolio: US$8.076 billion (US$50 billion expected)
Belize, Costa Rica, El Salvador, Guatemala, Honduras,
Mexico, Nicaragua, Panama, and recently Colombia
Public sector (IDB, CABEI, CAF, World Bank and national
governments): 71.5% of investment
Private sector: 15% of investment
Other: 13.5%

Project sector
(current portfolio)

Budget
Countries
Financial sources
(established)

Table 11A.5

Trade and Transport Facilitation in Southeast Europe
Program (TTFSE)

Project details

Project activities

Number of projects
Project sector
Project type

Eight (one for each country)
Transport
Border-crossing infrastructure and equipment (62% total)
Customs information system modernization (21% total)
Customs procedures improvement (9% total)
Program implementation (4% total)
Other trade facilitation measures: increasing participants’
knowledge of trade, logistics, and international freight
transport (3% total)
US$120 million
Albania, Bosnia and Herzegovina, Bulgaria, Croatia,
Macedonia (all closed in 2005), Moldova (closed in 2007),
Romania (closed in 2004), and Serbia and Montenegro
(closed in 2006)
Public sector:
World Bank: International Bank for Reconstruction and
Development (IBRD) and International Development
Association (IDA) (63%)
USAID (10%)
National governments (27%)

Budget
Countries

Financial sources
(established)
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Black Sea Basin ENPI CBC

Project details

Project activities

Number of projects
Project sector

To be determined
Multisectorial (democracy, human rights, governance,
managing movement and improving security, the ‘frozen
conflicts’, energy, transport, environment, maritime policy,
fisheries, trade, research and education networks, science
and technology, employment and social affairs, regional
development)
To be determined
US$19.8 million (without Turkey*)
Bulgaria, Greece, Romania, Russia, Turkey, Ukraine,
Armenia, Azerbaijan, Moldova, and Georgia
Public sector:
● EU (90%)
● National governments (10%)

Project type
Budget
Countries
Financial sources
(established)

Note: * IPA funds for the participation of Turkey were €1 million per year from 2007 to
2009. This amount will be revised for 2009–2013.

Table 11A.7

GMS 2009–2011 (Greater Mekong Subregion 2009–2011)

Project details

Project activities

Number of projects
Project sector
(current portfolio)

Current portfolio for 2009–2011: 58 projects
Multisector (30.02% of budget)
Agricultural and natural resources (20.06% of budget)
Energy (16.96% of budget)
Transport and communications (13.96% of budget)
Water supply and sanitation (7.43% of budget)
Education (5.66% of budget)
Industry and trade (3.77% of budget)
Health, nutrition, and social protection (2.14% of budget)
US$26.5 billion
Cambodia, PRC (Yunnan Province, Guangxi
Zhuang Autonomous Region), Lao PDR, Myanmar,
Thailand, and Viet Nam
Public sector (ADB and national governments): 72% of
investment
Public–private partnership: 3% of investment
Other: 25% (possible PPP cofinancing resources included)

Budget
Countries

Financial sources
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Nam Theun 2 Hydropower Project

Project details

Project activities

Number of projects
Project sector

One project
Energy
Poverty reduction
Environmental protection
Construction of power plant and reservoir in Lao PDR
Exports of 5354 GWh (95%) of electricity to Thailand
Supply of 200–300 GWh (5%) of electricity to consumers in
Lao PDR
US$1.9 billion revenue for the Lao Government over the
25-year operating period
Development program for resettled villages and downstream
areas
Protection of a 4000 km2 biodiversity area: US$1 million
per year for 31 years
US$1.25 billion (1 additional contingent financing of
US$200 million)
Lao PDR and Thailand
Equity (shareholders) (30%)
International loans (70%):
● International development and commercial financiers, debt
in US dollars (50% of the debt)
● Seven Thai commercial banks, debt in Thai baht (50% of the
debt)

Project type

Budget
Countries
Financial sources
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12. Public–private partnerships for
regional infrastructure: lessons from
the European Union
Willem van der Geest and Jorge Núñez-Ferrer
12.1 INTRODUCTION
A lack of infrastructure is proving a major constraint in sustaining and
expanding Asia’s economic growth, in particular in (re)emerging fastdeveloping countries such as India, the People’s Republic of China (PRC),
Indonesia and Viet Nam. Inadequacies of economic infrastructure mean
that it is more difficult to make growth inclusive for the poor, many of
whom reside in remote and sparsely connected parts of their countries.
Internationally, interest in public–private partnerships (PPPs) is growing
because it seems to offer a solution that can overcome barriers to development due to a lack of infrastructure. Economic growth to an important
extent is dependent on the development of infrastructure, particularly in
transport and utilities such as water, power and telecommunications. In
addition, as countries develop, there is a need to improve social infrastructure for health and education, as well as many other facilities, including
prisons.
PPPs allow governments to expand the provision of services by using
market tools, rather than publicly provided and managed facilities. They
increase the number of services that can be provided within a given state
budget, and, more importantly, they increase their value in terms of
quality and performance. In some areas, such as information technology
and defense, the combination of public and private interests can create
commercial value to some applications.
In recent years several Asian governments have actively been promoting PPPs in the key infrastructure sectors of transport, power, urban
infrastructure and tourism. Bringing in more private finance into key
areas such as road building, waterways, power generation, seaports, airports, and so on would increase the capability of governments to tackle
infrastructure deficits. PPPs could be an effective means to enhance the
432
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financing of the long list of essential infrastructure projects across the East
and Southeast Asian subregions.
The member states of the European Union (EU) as well as the EU institutions themselves have been increasingly using PPPs to accelerate the development of ambitious transnational infrastructure. To build the planned
so-called Trans-European Networks will require a financial outlay estimated
to be in excess of €500 billion (see van der Geest and Núñez-Ferrer 2011).
For the EU, these are a central part of its strategy to integrate the economies
of the EU and create an effective and functioning single market, able to reap
the growth benefits associated with EU-wide economies of scale.
This chapter discusses the EU’s rationale for using PPPs, and its experience with numerous instances of successful PPPs using a wide variety
of forms; it does not offer a significantly different scenario from that of
its member states. The novel feature is that the European Investment
Bank (EIB) can and does provide a framework for cooperation and
linking together several national governments. It can provide a technical
capability for authoritative risk assessments. It can also provide financial
resources. However, the number of cases with significant additional riskbearing resources from non-public entities remains comparatively limited.

12.2 RATIONALE AND CONCEPTUAL
FRAMEWORK FOR USING PPPs
Since the early 1990s there has been an important increase in the use of
public–private partnerships. The driver of these partnerships is often
limited public funds combined with an increasing acceptance that the
private sector is often better able to handle many of the traditional tasks
of the public sector. Often the private sector has shown better ability in
increasing quality and efficiency of services, due to the need to integrate
risks into the planning process.
One can summarize the reasons for implementing PPPs as follows:
●
●
●
●

to provide additional capital;
to provide better management and implementation skills;
to provide more added value;
to allocate risks more efficiently, thus improving the identification
of needs and the optimal use of resources over the whole life of a
project.

The potential advantages of PPPs over traditional public procurement
procedures are presented in Table 12.1.
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Table 12.1
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Potential advantages of PPPs

Advantages

Principles

Acceleration of infrastructure
provision

PPPs allow the public sector to change the
upfront capital expenditure of a project
into a flow of yearly service payments,
allowing projects to be delivered earlier and
reducing public funding constraints.
The incentives by the private sector
to deliver on time and according to
specifications increase. Risks of design and
construction are transferred to the private
sector. Payments based on delivery and
quality, or the need to charge user fees
encourages efficiency and quality.
While PPPs tend to be more expensive
on paper, as these integrate risk costing,
the final costs have been lower, as
time and cost overruns have been cut
considerably.
A core principle of PPPs is the allocation
of risk to the partner best able to manage
it.
The allocation of risk to the private sector
and the stricter links between delivery and
the returns to the developers and operators
increase efficiency and quality.
Depending on the PPP used, the private
sector profit level may depend on the
quality of delivery. Demand for the service
and thus fee returns may depend on
quality.
Due to increases in quality and efficiency
the private sector may manage to
increase profits, reducing the need of any
subvention during the life cycle of the
project.
The involvement of private sector
management in the public sector introduces
(into the civil service) elements of
performance benchmarking rather than
the traditional delivery of services without
seeking to achieve value for money.

Faster implementation

Reduced whole life costs

Better risk allocation

Better incentives to perform

Improved quality of service

Generation of additional revenues

Enhanced public management
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Despite all these benefits, PPPs require a mature market with a welldeveloped private sector to ensure sufficient competition for the tenders.
Contracting is complex, especially given the need to take into account the
whole life cycle of the projects. The private sector does not have the same
incentives as the public sector in the provision of public services; thus the
specifications and outputs required from the public sector have to make
commercial sense for the private sector. If there is a lack of infrastructure
due to a market failure, the private sector will not participate if the social
benefits of the project cannot be transformed into a financial return to
the private operator. Also, the level of risk may limit the interest of the
private sector in large infrastructure projects, where returns only accrue
in the long term, increasing the risks of overestimating revenue streams.
In some areas traditional public procurement is unavoidable, where the
state finances, owns and operates the facilities, with the private sector only
providing specific services for a short time.
12.2.1

Risk Distribution as a Determining Factor in the Use of PPPs

The distinguishing feature between standard public procurement procedures and different types of PPPs is the distribution of risks. The kind
of risk-sharing used determines the type of contractual agreement. This
has been reviewed in a European Commission document (European
Commission 2003) on regional policy. It specifies which PPPs are most
suitable for which kind of projects, developing a ‘best practice’ guideline.
Other public intergovernmental institutions such as the Organisation for
Economic Co-operation and Development (OECD) and the World Bank
seek to propagate the use of PPPs (OECD 2007).
The kind of partnership between a public and a private partner depends
on the distribution of responsibilities relating to the following risks (see
also section 12.7.2 below):
●
●
●

●
●

Construction risk related to the design and the construction phase.
Performance and availability risk related to the (mis)match between
the contractual specification and the final product.
Residual value risk, where the market price of an asset at the end of
the contractual agreement is lower than expected, for example the
value of a public infrastructure asset when it reverts to the public
sector after the end of the concession to a private entity.
Financial risk linked to the interest rate and exchange rate
fluctuations.
Demand risk related to the risk that actual use of the asset after completion is lower than expected, with the project perhaps becoming
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non-viable if service charges are supposed to cover construction
and/or maintenance costs.
Governance risk, where the public authorities are unwilling or
unable to adhere to the contractual obligations and stipulated terms
and conditions.

It is important to emphasize that the first three of these types of risk
are essentially of an additive nature. However, the latter three relating to
financial, demand and governance risks are essentially of a multiplicative
nature. This means that their impact on financial outcomes is likely to
result in a much greater degree of uncertainty.
12.2.2

Choosing the Right Level of Risk Distribution

The value for money of a PPP project depends principally on: (1) the distribution of risks between the public and private sector; and (2) the quality
of the project preparation. It is clear that PPPs have the potential to reduce
the expenses for the government or at least spread them differently over
time. However, the potential of PPPs to be more cost-effective and require
less total expenditures is based on very specific conditions, generally
known as the Arrow–Lind conditions.1
In a seminal article, Arrow and Lind (1970 [1994]) discussed ‘whether
it is appropriate to discount public investment in the same way as private
investments’. They concluded that ‘when the risks associated with a public
investment are publicly borne, the total cost of risk bearing is insignificant
and, therefore, the government should ignore uncertainty in evaluating public investments’ (Arrow and Lind 1970 [1994]: 163). This radical
suggestion was based on the notion that the impact of publicly-financed
investments on the tax burden of individual taxpayers was much smaller
than the potential impact on shareholders of private companies. The
authors proved that if the number of taxpayers were infinite, the costs of
risk-bearing ‘are negligible’ (Arrow and Lind 1970 [1994]: 174). Of course,
it will never be the case for a private equity investor that the number of
shareholders will be infinite, and hence the attitude to risk will always
remain fundamentally different. Private investors will therefore demand
a higher risk premium than public-sector decision makers. The latter may
indeed choose to follow Arrow–Lind’s conclusions and approach uncertainty as if it did not matter.
This section analyzes the conditions for optimal risk allocation in a
context of certainty as well as of uncertainty. Three important conclusions are derived. First, the risk-spreading aspect of public investment,
leading to a lesser risk-averseness than private investors, means that the
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optimal transfer of risk from public to private operators is fundamentally
limited.
Optimal risk distribution without uncertainty
From an accounting point of view, publicly financed infrastructure should
be less expensive than private sector financed infrastructure. The costs of
construction and management should be the same for a project regardless of who funds it. However, the private sector will require a profit and
will demand high rates of return to cover the inevitable risks in complex
infrastructure projects. Apart from the potential of spreading capital costs
over time, there is no a priori reason for the net present value of a project
funded by the state to be more cost-effective than a privately funded and
operated project. Only if wholly publicly funded and operated infrastructure development is unable to achieve optimal efficiency in its management
and resource use would PPPs be able to achieve cost-effectiveness.
One of the main reasons is the different attitudes to risk taken by
private operators, in accordance with Arrow–Lind conditions (Arrow
and Lind 1970 [1994]). Being more risk-averse than the state, private
sector project preparation is undertaken in much greater detail. In PPPs
the difficulty for the authorities is to strike the right balance between risk
distributions, the risk premiums of the private sector and the level of
detail in the contract specification. Poor decision-making and bad preparation with regard to any of those three may rapidly erode the efficiency
gains from any PPP.
Depending on the project characteristics, the optimal level of risksharing differs. Some risks are so high and unpredictable that this often
requires some risk to be retained by the public sector to attract any private
sector involvement. Exchange rate risks are a classic example of these and
may require the state to engage in swap arrangements and other methods
of hedging for future payments in different currencies.
The principal rule is that the risks are carried by the party most able
to handle and minimize the risks. Avoiding construction delays and cost
overruns is often better handled by the private sector. However, the subsequent demand risk may be too high for the private sector to handle, with
its requirement that profitability is high enough for repayment of capital
and interests. This is particularly the case for public assets and services
where demand is independent from private sector activity. For example,
motorway building and maintenance companies have few, if any, instruments to influence the future level of traffic demand.
The ‘value-for-money’ realized is thus a non-linear function of the
degree of risk transfer from public to private operators. Figure 12.1
shows the relationship between risk premiums and savings due to
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MC cost of
PPP (risk
premiums
charged)

Marginal costs and
marginal benefit

MC2

MB of PPP
(cost
reduction)

MC1

Worst risk
allocation

Total
costs

Total public cost based on
corrected estimates
PPP total public
costs

TC 2
TC 1
Initial total public costs estimate,
usually underestimated

R1

Figure 12.1

Optimal risk
allocation

R2

Degree of risk
transfer

Allocation of risks without uncertainty

efficiency gains of PPPs, assuming quadratic relationships. In this case,
the analysis is straightforward. If the public sector and private sector
had no efficiency differences, the total cost of a project would be cheaper
than using private financial resources and private operators. The private
sector exhibits Arrow–Lind behaviour with higher risk aversion than the
public sector, and thus would demand higher risk premiums. A good
example is a concession for an infrastructure asset where the state pays
the operators according to demand. This could be a shadow toll for
motorways. The payment would also need to cover the capital costs.
The private financial sector and the operator would seek high risk premiums included in the shadow toll to take into account possible demand
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fluctuations. In addition the private sector seeks a net profit, unlike the
public sector.
It has been demonstrated that the public sector tends to underestimate
considerably the total costs of projects. This is due to the weak integration of risk factors in estimations. Thus the total costs have repeatedly
(and generally systematically) exceeded initial estimations. This has been
extensively reported and discussed in academic literature and attributed
mainly to ‘optimism bias’ and the incentive of strategic misrepresentation
of costs (see for example Flyvbjerg et al. 2002, 2005). Public operators are
also generally considered to be less efficient in keeping costs down, because
the profit incentive is missing. For that reason the financing, building
and operating of infrastructure projects are better handled by the private
sector, because the private sector has greater incentive to keep costs down
and to account fully for risks.
Due to the size of the outlay, the long-term life cycle and the large
number of different types of risks linked to large public infrastructure, the
private sector will in general not undertake the development of infrastructure without public sector support or guarantees. The PPPs offer de facto
risk-sharing elements such as, for example, guarantees on future revenues
from operating the infrastructure, which makes the private investment
viable.
Assuming that the total costs of a uniquely public sector development
approach are known (that is, certainty), there has to be a point of optimum
risk transfer to the private sector. Initially, giving the private sector only
very limited risk transfer at R1 will eliminate the private sector’s efficiency
incentives, so that involving the private sector with a low risk transfer
actually makes total costs (depicted on the y-axis) higher. Hence R1 represents the ‘worst’ allocation of risk from the point of view of the public
sector. As the degree of transfer of risk increases (a movement from left to
right along the x-axis of Figure 12.1), so do the efficiency incentives of the
private sector. Assuming non-linear quadratic cost functions, the decisionmakers will seek to ensure that the marginal benefits (MB) of the risk
transfer exceed the marginal costs (MC). In effect, this is the case where
the additional cost savings are higher than the additional costs of paying
the private sector a risk premium.
The point of optimum risk transfer is where the MB = MC at R2 in
Figure 12.1. With further risk transfers, to the right of this point, the MC
of the additional risk premiums exceed the MB of the efficiency gains.
Hence at point R2 we have the lowest total costs (TC), in effect below TC2,
the costs which would have incurred without involvement of the private
partners. This cost reduction, due to a PPP approach, constitutes the
‘social profit’ of the risk transfer.
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Degree of risk
transfer

Allocation of risks with uncertainty and behavioral effects

Optimal risk distribution with uncertainty
However, there are various difficulties which decision-makers encounter
in the capture of this social profit through PPPs. The first is the inherent
difficulty in estimating with certainty ex ante what the total costs of a publicly built and operated infrastructure project will be. The second is the
incentive of the private sector to seek lower risk transfer while negotiating high-risk premiums (and hence profits). Badly negotiated deals could
make the projects costlier and more inefficient than wholly publicly built
and operated ones. Figure 12.2 seeks to demonstrate these uncertainties
and the behavioural effects which can strongly affect the viability of a
project.
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Figure 12.2 represents the case where the high premiums demanded
by the private sector, as well as the uncertainty of the total costs of the
project, affect strongly the benefits of risk transfers. The marginal cost
curve shifts to the right, reflecting higher risk premiums demanded by
private partners. Moreover, the marginal benefit curve may move to the
right as well, reflecting the case in which the differences between private
and public sector efficiency levels are less pronounced. In general, one
of these two effects would be sufficient to yield the outcome depicted in
Figure 12.2.
Figure 12.2 shows that the optimum risk allocation R3 under uncertainty is to the left of R2 obtained above – greater uncertainty leads to
demands for higher risk premia and possibly lesser private sector efficiency gains. Hence, the optimal degree of risk transfer from public to
private partners is less and involvement of the private sector is reduced.
The case drawn in Figure 12.2 remains ‘special’ in the sense that the
resulting transfer of risks still leads to net efficiency gains for the public
sector. The total costs for the public sector is within the error margin of
the total cost estimation of the infrastructure; without public–private
partnership the total costs would have been higher. This critically
depends on the degree of shift of the marginal cost and benefit curves
in response to uncertainty, and the resulting behavioural responses of
private sector partners.
As discussed below, ensuring that the private sector offers a competitive
cost for construction and operation can be ensured through competitive
tenders. The existence of strict selection procedures and solid loan guarantees can keep down the level of interest charged by the private financial
sector. The intervention of the EIB and the loan guarantee offered by the
EIB in conjunction with the European Commission serves this purpose.
Partial public co-financing can also reduce costs and risks for the private
sector, but it can also reduce their efficiency incentives.
However, in complex and large infrastructures, the contractors able
to provide the necessary technical ability are few. In some countries
there may only be one capable of performing the work. This gives the
contractors the power to negotiate terms and this may ultimately lead
to the erosion of PPP benefits. In the EU, the rules attempt to limit
the power of contractors through tendering rules and by allowing bids
from companies based in any EU member state. However, problems
in procurement and a certain national bias in the selection procedures
appear to persist even in the EU’s internal markets. The transparency of procurement processes in a number of member states has been
questioned.
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12.3 PROCUREMENT SYSTEMS AND PPP
EXTENSIONS
The different models of PPPs are presented in Figure 12.3 and based on
international nomenclature as developed by the OECD and adopted by
the EU. This figure represents the distribution of the project development
and financial risks depending on the procurement agreement. Each PPP
should try to ensure that risks are distributed to those parties best able to
handle it.
In the traditional public procurement the private sector can compete for
bids for design and construction of public infrastructure, but beyond this
the role of the private sector is limited. Nevertheless, there are extensions
to the traditional public procurement scheme. These extensions are: (1)
service contracts; (2) operation and management contracts; and (3) leasing
contracts. However, these extensions are rarely considered PPPs in a strict
sense.
Service contracts are a very limited and specific form of public–private
partnership used for simple short-term operational requirements. The
private sector procures, operates and maintains an asset for a short
period of time. As the management stays in public hands this is to be
regarded more as a method for the use of the technical skills of the private
sector.
Operation and management contracts transfer the responsibility for
asset operation and management to the private sector. These are generally for a short period, but extendable. The public sector bears the
investment and financial risk, while the private sector is paid based on
performance and the achievement of specific objectives. These agreements are to be found in the transitional periods of the privatization of
a utility.
In the case of leasing we have for the first time the full transfer to the
private sector of risks of maintaining an asset. The private sector buys
the operation and management of an asset for a fixed period of time. The
private sector will have the incentive to operate the asset efficiently to
reduce costs while meeting the operational efficiency. The public sector
risk stays in the areas of construction, capital improvement and financing.
Leasing is suitable for infrastructure assets that generate an independent
revenue stream, such as public transport.
12.3.1

Turnkey Procurement or Build–Operate–Transfer

The aforementioned agreements, even if transferring some public sector
operations to the private sectors, are only a very limited form of
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partnership with the private sector. When referring to PPPs, the first real
form of partnership starts with build–operate–transfer (BOT)2 or more
complex agreements. In BOT agreements the private party bears the
responsibility for the whole operational life of the project: design, construction and operation. The combination of these responsibilities under
one single operator fosters efficiency gains.
While the public sector specifies in detail the standards and output
quality requirements of the asset, the private party needs to consider how
to reach the standards within the specified budget. Private parties need to
take into account that any problems in design and construction will affect
profitability during operation and maintenance.
From the public budget and expenditure point of view these BOT
agreements help to avoid many of the known shortcomings and inefficiencies observed in publicly managed assets, including less rigorous
financial discipline. Nevertheless, the public sector, having assumed the
whole financial risk, needs to be extremely careful in the specification of
standards and outputs. This form of PPP requires the public sector to
finance the whole project cycle in full, which can extend over a period of
20 years. BOTs are often used for mass-transit or wastewater treatment
plants.
12.3.2

Design–Build–Finance–Operate

A further type of PPP arrangement emerges when the financial responsibility in the form of concessions is transferred to the private sector.
This is usually referred to as a design–build–finance–operate (DBFO)
PPP scheme.3 In this case the whole life cycle and the finances of the
project are taken over by the private party. This form of PPP usually
grants an operator the right to build and run a public facility over 25 to
30 years, financing the investment through revenues generated by user
fees, or alternatively shadow tolls, that is, payments by the state to the
private operator based on the level of use of the asset. The private party
will thus finance, build and manage the asset. It may also be paid by the
state in relation to its performance (for example, shadow tolls based on
the use of a motorway). Ownership of the asset will however remain in
the hands of the state and it reverts to its control after the end of the
concession.
This is the most common and most attractive form of PPP and is frequently found in EU member states, particularly for transport infrastructure. This reflects that it transfers the financial responsibility to the private
sector, reducing public outlays. The level of risk taken by the private party
can be total, with the government having to intervene if the standards and
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outputs are not satisfactory, that is, taking control, or issuing a fine or
even appointing a new private partner or contractor. However, more often
than not governments do take a risk by guaranteeing that the private party
is bailed out if overruns in project timing or costs affect the financial viability of the private party’s operation, or if demand risks after construction
can make the project non-viable. It is clear that in the case of large public
infrastructures of national interest the bankruptcy of a private operator
will in any case de facto force the government to take over control of the
operation. This reduces the risk for operators but also reduces their incentive to be efficient. However, in projects with a long-term maturity and
important risks, this may be the only way to ensure that the private sector
continues to participate in the provision of infrastructure perceived to be
in the public interest.
12.3.3

Divestiture or Build–Own–Operate PPPs

Divestiture is a different method of partnership where the government sells
shares of public assets to the private sector. This is usually the case with
privatization processes. The difference with previously described forms
of PPP is that the asset is now owned by the private sector. However, the
state retains some control by regulating the activities of the company, for
example avoiding monopolistic pricing, price discrimination or the use of
quota in the provision of the services.
The level of divestiture is variable, with partial divestitures being very
popular. The government transfers part of a public company’s assets,
blending the responsibilities between public and private parties. This
introduces private management and operational efficiency while protecting the public interest and national assets. There is no blueprint for such
arrangements, and detailed ownership and operational arrangements vary
case by case.
In the case of build–own–operate (BOO) the government is
transferring the full construction and management of a public asset
to the private sector. In this case public services are given over to the
private sector. The government, however, regulates the provision of the
services.
These groups of PPP mechanisms have many variants, and EU member
states may use different acronyms. For example, in the United Kingdom
(UK) the DBFOs are called private finance initiatives (PFIs).
The effectiveness of alternative PPP structures is presented in Table
12.2. DBFO is perceived to perform better than alternative procurement
models on effectiveness criteria; however, the implementation constraints
are considered to be ‘very high’.
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12.4 PRECONDITIONS FOR SUCCESSFUL PPP
IMPLEMENTATION
12.4.1

Procurement and the Development of Advanced Tendering
Systems

The tendering phase is essential to ensure that the quality of the outputs
is the same as that of public provision. PPPs have the potential of blending public interest and private efficiency, but this potential can only be
unleashed if the tendering and public procurement process are very well
managed. It requires a very high degree of expertise by the public sector.
To find the best contractors, it is necessary to have clear procurement regulators which properly inform the private sector and guarantee
a level playing field in the process of awards. The tendering process has
to be designed so as to maximize the benefit of a PPP relationship. This
may mean that tendering processes may require separate stages and even
complex pre-award discussions with companies to verify their capacity to
deliver.
For complex developments, the EU has started using negotiated competitive tendering, which includes negotiations on the details of the tender
after a pre-selection with two to three frontrunners. This is sometimes
necessary when the public sector is not able to specify in detail each
aspect of the wished asset or service, and the private sector is requested to
propose alternatives. The negotiated procedure has been used internationally to seek the best value for money, allocate risk better and encourage
innovative solutions.
Tender procedures are complex and may be difficult to sustain for some
companies. Depending on the project and complexity, the public sector
may cover costs associated with the tender procedure, especially after
pre-selection. A guarantee of intellectual property protection should be
guaranteed for the innovations which the tendering party is offering.
The allocation of risk is a cornerstone for efficient PPPs. Excessive risk
for the private sector will damage the tendering procedure, and too little
risk to the private sector may affect efficiency negatively.
12.4.2

Legal and Institutional Requirements

The development of successful PPP investments is influenced by a number
of issues, in particular the legal framework and the availability of sufficient
private enterprises with the know-how to perform the required works.
Also, it is necessary that an ‘open economy’ approach with national
treatment is guaranteed in order to attract foreign companies. The lack
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of sufficient competition in tendering will result in a narrower choice of
contractors, higher prices and the risk of not finding a sufficiently suitable
private company, increasing the risk that the project objectives are not
realized.
The legal framework has to be conductive to private involvement, in
particular if private funding is sought from international commercial
lenders. The legal environment is of paramount importance. Even in the
EU, some member states, especially the newest, have encountered problems in the regulatory sphere. Regulatory uncertainty and unpredictability will keep financial institutions at bay. The legislative and regulatory
provisions need to be well developed and articulated before attempting to
implement PPPs.
There is a need to identify elements which would affect private sector
participation, such as the viability of the project or market distortions. Public procurement regulations regulating relationships between the
public sector and the private sector need to be clarified, especially those
concerning the benefits and obligations for each party and the distribution
of risks over the life cycle of the project. The public sector needs to have
specific teams specialized in setting up PPPs, able to respond to the needs
of specific projects. Some of the issues that need to be taken into account
are the following:
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●
●

Legal capacity of the parties and the legal requirements of the state
to provide services.
General legislation determining the role of the private sector in providing public services.
Legislation clearly setting the conditions for participation of foreign
companies or financial institutions.
The existence of a legal basis for cost recovery mechanisms.
The ability to provide guarantees to the private contracting parties
over the period of their involvement.
Clear land and property rights including intellectual property laws.
Clear land acquisition rules.
Planning permission requirements.
Licences.
Transparency of national laws.
Administrative capacity to negotiate and follow the contracts.
Provisions for dispute settlement.
The role and requirements for any state finance participation.
Clear competition and antitrust legislation.
Clear labour and social security laws.
Clear tax and accounting liabilities.
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Open and clear procurement procedures with very clear project
specification requirements.
Rights to step in, in the event of project failure and availability of
alternative contractors.
Reputation (environmental, social) of the projects.
Credit standing of the public sector counterparty.
Certainty of the project cash flows to meet debt service requirements.

The above list of desirable preconditions has been adapted from OECD
and European Commission guideline documents, with some additions
from interviews with specialists.
In addition it is important to clarify requirements on environmental or social impact assessment, and in particular which requirements
international lenders, especially institutional lenders such as the Asian
Development Bank (ADB), World Bank and other publicly financed
development banks would require if their funds are to be involved.
Depending on the kind of uncertainties and foreseeable problems with
some projects, specific provisions can be used to eliminate some of the risks
for private contractors, maintaining however the incentives to provide the
goods on time and at specified cost using BOT PPPs or mixtures between
BOT and DBFO. The European Commission (2003) has compiled a table
of advantages and disadvantages (Table 12.3).

12.5 USE AND FINANCING OF PPPS IN THE EU
The use of PPPs in the EU has been increasing since the early 1990s, with
the UK pioneering the process. It was soon taken up by Portugal, Spain,
Greece, the Netherlands, Denmark and Sweden, with other countries following suit. PPPs are generally perceived as having been a success and
evaluations concord that PPPs have achieved higher levels of efficiency
and a comparable and even superior service result than traditional public
sector procurement methods.
This positive performance, however, is build upon certain strict regulatory and administrative prerequisites. If these are absent, there is a distinct
likelihood that PPPs will be unsuccessful.
12.5.1

The Legal and Institutional Framework for PPPs in EU Member
States

Each member state has a different approach to PPPs, and there is no overarching definition across the EU. They cover a wide range of contractual
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BOT

Contracting

●

●

●

●

●

●

Contract with a private sector
contractor to design, build, and
operate a public facility for a
defined period, after which the
facility is handed back to the
public sector.
The facility is financed by the
public sector and remains in
public ownership throughout
the contract.
Key driver is the transfer of
operating risk in addition to
design and construction risk.

Contract with private party to
design and build public facility.
Facility is financed and owned
by public sector.
Key driver is the transfer of
design and construction risk.

Main features

PPP type

●

●

●

●

Suited to projects that
involve a significant
operating content.
Particularly suited
to water and waste
projects.

Suited to capital
projects with small
operating requirement.
Suited to capital
projects where the
public sector wishes
to retain operating
responsibility.

Application

Advantages and disadvantages of PPP relationships

Table 12.3

●

●

●

●

●

●

●

●

●

May increase operational
risk.
● Commissioning stage is
critical.
● Limited incentive
for whole life costing
approach to design.
● Does not attract private
finance.

Weaknesses

Contracts are more
Transfer of design, construction and operating risk. complex and tendering
process can take longer.
Potential to accelerate
construction.
● Contract management and
performance monitoring
Risk transfer provides
systems required.
incentive for adoption of
whole life costing approach. ● Cost of re-entering the
business if operator proves
Promotes private sector
unsatisfactory.
innovation and improved
value for money.
● Does not attract private
finance and commits
Improved quality
public sector to providing
of operation and
long term finance.
maintenance.
Contracts can be holistic.
Government able to focus
on core public sector
responsibilities.

Transfer of design and
construction risk.
Potential to accelerate
construction program.

Strengths
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●

●

●

●

●

●

As for DBFO except private
party recovers costs from user
charges.
Key driver is the ‘polluter pays
principle’ and utilizing private
finance and transferring design,
construction and operating risk.

Contract with a private party
to design, build, operate and
finance a facility for defined
period, after which the facility
reverts to the public sector.
The facility is owned by the
private sector for the contract
period and it recovers costs
through public subvention.
Key driver is the utilization of
private finance and transfer
of design, construction and
operating risk.
Variant forms involve different
combinations of the principle
responsibilities.

European Commission (2003: 28).

Concession

DBFO

●

●

●

●

Suited to projects that
provide an opportunity
for the introduction of
user charging.
Particularly suited to
roads, water (nondomestic) and waste
projects.

Suited to projects that
involve a significant
operating content.
Particularly suited to
roads, water and waste
projects.

As for DBFO plus:
May not be politically
acceptable;
Requires effective
management of
alternatives/substitutes,
e.g., alternative transport
routes; alternative waste
disposal options).

As for DBFO plus:
● Facilitates implementation
of the ‘polluter pays
principle’; and
● Increases level of
demand risk transfer and
encourages generation of
third party revenue.

●

●

●

Contracts can be more
complex and tendering
process can take longer than
for BOT.
● Contract management and
performance monitoring
systems required.
● Cost of re-entering the
business if operator proves
unsatisfactory.
● Funding guarantees may
be required.
● Change management
system required.

As for BOT plus:
● Attracts private sector
finance;
● Attracts debt finance
discipline;
● Delivers more predictable
and consistent cost profile;
● Greater potential for
accelerated construction
program; and
● Increased risk transfer
provides greater incentive
for private sector
contractor to adopt
a whole life costing
approach to design.
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Table 12.4

Austria
Belgium
Denmark
Finland
France
Germany
Greece
Ireland
Italy
Luxembourg
Netherlands
Portugal
Spain
Sweden
UK
Notes:
▲
▲▲
▲▲▲
■
■■
■■■

Status of PPP institutional and legal structures in EU member
states
PPP unit

PPP law

▲▲▲
▲
▲▲

■■

▲▲
▲▲
▲
▲▲▲
▲▲
–
▲▲▲
▲▲
▲▲▲

■
■■
■■
■■■
■
■■
■■■

PPP unit
Cyprus
▲▲
Czech Republic ▲ ▲
Estonia
Hungary
▲▲
Latvia
▲▲
Lithuania
▲▲
Malta
▲▲
Poland
▲▲
Slovakia
Slovenia
▲
Bulgaria
▲▲
Romania
▲
Candidate countries:
Turkey
▲▲

PPP law
■■
■
■
■■■
■
■■■
■
■
■■
■■■

Need for PPP unit identified and some action taken (or only a regional PPP unit
existing).
PPP unit in progress (or existing but in a purely consultative capacity).
PPP unit existing (actively involved in PPP promotion).
Legislation being proposed.
Comprehensive legislation being drafted/some sector specific legislation in place.
Comprehensive legislation in place.

Source: Adapted from PricewaterHouseCoopers (2005).

arrangements between the private and the public sector aimed at operating
public infrastructure or delivering public services. While any PPP arrangement needs to fulfil the basic EU rules on public procurement to guarantee
the proper functioning of the internal market, it is up to member states
how to configure or regulate PPPs. Some countries posses a dedicated
law or regulation, others a comprehensive legal PPP framework, and
yet others no legal provisions at all. Several states have not yet gained
experience in PPPs (see Table 12.4).
An important factor in the development of successful PPPs in member
states is the existence of a specialized unit promoting PPPs. Partnership UK
in the United Kingdom is in the forefront of promoting PPPs in the UK
and abroad, and has adapted evaluation tools to measure their impact.4 In
the new member states there is, for example, the recently established PPP
Centrum in the Czech Republic, created specifically for such purposes.
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As emphasized above, the legal frameworks can influence positively or
negatively the performance of PPPs. Successful PPPs are characterized by
the transfer of financial risk totally or in part to the private sector; this risk
transfer is what makes the performance of PPPs superior, as private suppliers will tend to avoid running into time and cost overruns, even if PPPs
do incorporate a risk premium. In Spain however, legislation on PPPs
exempts the private sector of risk by spelling out that the government
always maintains responsibility in contracts involving the public party.
12.5.2

European Commission Guidelines for PPPs

The decision to use or not use PPPs lies in the hands of member states.
The EU through its funds for structural development, and the European
Investment Bank, are ready to co-finance projects which use the form of
PPP for delivering public goods.
The EU is neutral as to whether or not public authorities choose to
provide a public service themselves or entrust it to a third party. The form
it is adopting, whether using normal public procurement, concessions or
PPPs, is also for the member state to decide. However, the involvement of
private parties in public works or services is regulated at EU level.
The law on public procurement and concessions aims to create an internal market in which the free movement of people, goods and services, as
well as the right of establishment and the principles of equal treatment,
transparency and mutual recognition are guaranteed. While for PPPs the
rules on public procurement and concessions are considered sufficient,
the European Commission has produced an interpretation of the rules
specifically for PPP. The current legislation on public procurement is the
following:
●

●

●

Directive 2004/17/EC of the European Parliament and of the
Council of 31 March 2004 coordinating the procurement procedures of entities operating in the water, energy, transport and postal
services sectors (30.04.2004)
Directive 2004/18/EC of the European Parliament and of the
Council of 31 March 2004 on the coordination of procedures for the
award of public works contracts, public supply contracts and public
service contracts (30.04.2004)
Commission Regulation (EC) No 1564/2005 of 7 September 2005
establishing standard forms for the publication of notices in the
framework of public procurement procedures pursuant to Directives
2004/17/EC and 2004/18/EC of the European Parliament and of the
Council.
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In addition to the Directives and regulations on public procurement,
the Commission has issued Communications to clarify the application of
this legislation on PPPs. In 2004 it launched a green paper combined with
a public consultation to find issues that have to be resolved at Community
level on PPPs. This was followed by two Communications interpreting
Community law for PPPs. Those are:
●

●

Communication from the Commission to the European Parliament,
the Council, the European Economic and Social Committee and
the Committee of the Regions on Public–Private Partnerships
and Community Law on Public Procurement and Concessions
(COM/2005/0569 final).
Commission interpretative Communication on the application
of Community law on Public Procurement and Concessions to
Institutionalised Public–Private Partnerships (IPPP), C(2007)6661.

There are many formats for PPPs used in the different countries. The
EU legislation distinguishes mainly between two systems: the institutional
PPPs and contractual PPPs. The first are characterized by the creation of
an institutional joint company, a single-purpose company or vehicle held
by the public and private parties jointly. For the specific agreements the
European Commission used the international nomenclature (OECD) for
its own analytical purposes, but member states are not required to use this
nomenclature.

12.6 RISK AND THE INVOLVEMENT OF PRIVATE
EQUITY
The different parties in a PPP agreement have different objectives. In some
cases PPPs are not possible if public sector goals are not compatible with
those of the private sector. In the case of universal service provision, for
example, the private sector is not prepared to make losses to ensure that
there is universal coverage with an infrastructure asset or service. In such
cases, funding and demand risk has to be borne by the state.
Table 12.5 identifies the different requirements of the partners in an
agreement. Depending on what kind of project is planned, this can clarify
the kind of approach to be taken.
It is clear that the private sector seeks profits while the public sector
has considerations relating to maximizing social welfare as well as equity.
The public sector therefore has the obligation to ensure that services for
the population are improved, projects are concluded faster and that state
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Based on European Commission (2003: 18).

–
–
–
–

–
–
–
–

–
–
Yes
–
Important
–
–
–

–
–
Yes
–
Important
–

Beneficiary government requirements
Leveraging funding
Accelerating project implementation
Improving service levels
Improving service coverage
Efficiency gains
Ease of implementation

Required
–
–
–
–
–

Management
contracts

–
–

Required
–
–
–
–
–

Fair profit
Reward for risk mitigation
Clear legal/regulatory structure
Growth potential
Political support
Political stability

Lender requirements
Rigorous financial analysis
Conservative cost/revenue
assumptions
Certainty of grant and state funding
Clear legal regulator structure
Technical ability of owner/operator
Political stability

Service
contracts

–
–
–
–

–
–

–
–
Yes
–
Important
Desirable

Required
Desirable
Required
Desirable
Desirable
–

Leases

–
–
–
–

–
–

Yes
–
Yes
Important
Important
Desirable

Required
Desirable
Required
–
Desirable
Desirable

BOT
agreements

Requirements of PPP partners under different PPP arrangements

Private sector requirements

Table 12.5

Required
Required
Required
Desirable

Required
Required

Important
Important
Yes
Yes
Important
Desirable

Required
Required
Required
Desirable
Required
Desirable

DBFO
concessions

Required
Required
Required
Desirable

Required
Required

Important
Important
Yes
Yes
Important
Desirable

Required
Required
Required
Desirable
Required
Desirable

Partial
divestiture

Required
Required
Required
Desirable

Required
Required

Important
Important
Yes
Yes
Important
Desirable

Required
Automatic
Required
Desirable
Required
Desirable

Full
divestiture
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budget expenditure is reduced. There are thus a number of areas where
public and private sector interests may converge.
PPPs involving private financing are also likely to require loans from
international financial institutions such as the EIB in Europe, ADB in
Asia or the World Bank, as well as from commercial banks. Such institutions require rigorous analysis of the financial returns of the project and
the capabilities of the private contractors.
12.6.1

Financial Implications of Risk

Risk will determine the level of participation by the private sector as well
as costs, as risk will be integrated in the form of a risk premium by the
private contracting party. Revenue risks are the most fundamental factors
affecting the private sector. Utilization levels and user fees or tariffs determine the future viability of a project. Depending on the sector, historic
price data may or may not exist. For roads, traffic data, future potential
and willingness to pay are all used to assess the viability of a project. But
there are always risks in the final estimates. The existence or quality of
parallel routes may considerably affect future revenues. Often, shadow
pricing of tolls with additional compensatory payments are used if actual
toll receipts fall short of forecasts.
Pricing of the potential contractors in the tender procedure also needs
prior precise costs studies to be carried out by the state. To calculate
whether bidders are putting forward reasonable figures (neither unreasonably and unrealistically low, nor too high) there is a need for public sector
comparators, based on similar projects previously undertaken by the state.
This would help evaluate the value for money of proposed projects.
It has to be noted that experience partially contradicts the rules on risk
distribution. There is in practice hardly any PPP where risks are fully
transferred to the private sector. This is due to the public service nature
of the projects financed. A collapse of a public service cannot be accepted.
Governments around the world have usually bailed out private operators
which could not cover the capital requirements.
12.6.2

Type and Allocation of Risks

The public sector also runs risks by having to award to a company a public
infrastructure development or service which in the end it may not be able
to deliver. Another risk is that large contracts for long periods may create
a monopoly provider in the private sector which will impact upon costs
and quality. Finally, corruption can cause severe impacts on selection,
costs and quality.
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Construction risks for large infrastructures are important. Cost overruns and delays have been common in public sector procurement. In PPPs,
however, these have been considerably reduced when the private sector
has borne the costs of such risks. The tender will include a risk premium,
but the overall costs of the project are often lower as the private sector
tends to avoid overruns more efficiently.
For international operations, foreign exchange risk is a considerable problem. Project viability can be affected if lenders are foreign. For
developing countries this risk is not negligible.
Regulatory and contractual risk is a problem for the private sector.
Governments may change their contractual terms. This is a risk especially
for sensitive issues such as user fees. In some cases, public opinion on
the infrastructure and the service charges may prompt the government
to renege on its agreement. Such situations may also cause strains with
financial lenders.
In some countries, political risks are considerable. These are not only
to be found in countries with unstable political systems, but also in stable
democracies. Infrastructure assets that have the potential to attract
popular opposition, such as waste incinerators or roads and motorways,
may create enough pressure for politicians to renege on their position; this
is a public acceptance risk. When such risks exist, private contractors will
require compensatory guarantees or risk insurance which adds to the cost
of the project.
Unforeseen environmental concerns during project development or
archaeological findings may also create calls to take mitigating actions
which should be taken into account in the provisions of the PPP agreements.
Latent defect risk may appear in privatized infrastructure assets, when
concessions are given to improve and maintain existing infrastructures.
The state of these assets may be worse than anticipated, adding to costs.
Hidden protectionism: private contractors are concerned about preferences by public officials; often these are preferences to offer the contracts
to national companies. Sometimes these preferences are caused by popular
political pressure. Foreign contractors are sometimes mistrusted. This has
occurred in the new member states. The Commission considers the popular
opposition to the involvement of a foreign company to be the cause for the
abandonment of a concession for a motorway in Hungary. Interestingly,
the Commission notes that open public procurement, instead of reducing
opposition to foreign participation, increases it, probably due to lack of
information when contracts are awarded in a less transparent manner.
Proper public procurement and PPPs should be carefully prepared and
consulted with civil society if there is a risk of disruption. Table 12.6
summarizes the EU’s guidelines on the allocation of risks.
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Typical allocation of risk

Risk category

Allocation

Comment

Planning risk

May be retained by contracting
authority for pilot projects.
However, there may be occasions
when transfer in whole or part is
appropriate or unavoidable

Design and
construction risk

Transferred to contractor through
payment mechanism

Contractor bears risk of
cost and time overruns.
Contracting authority
retains risk of changes
to output specification

Operating risk

Transferred to contractor under
DBO, DBFO and concession
contracts through payment
mechanism

Deductions are made
from payments for
failure to meet service
requirements

Demand risk

Often retained by contracting
authority or shared. May be
transferred under DBOF and
concession contracts where the
contractor can control demand
and forecast revenues with
reasonable certainty

An example of demand
risk transfer is when
the contractor recovers
its costs through user
charges (e.g. road tolls)

Residual value
risk

Retained under DB and DBO
contracts. May be transferred
under DBFO and concession
contracts to ensure fitness for
purpose throughout the duration
of the contract

Contractor carries
residual value risk if
asset not automatically
transferred to
contracting authority at
end of contract

Other financial
risk

Other financial risk often
transferred (or shared) under
DBFO and Concession contracts

An indexation
mechanism may be used

Legislative risk

Legislative risk often retained (or
shared). Government is often best
placed to control regulatory and
legislative risks

Key issue is whether the
regulatory or legislative
change is discriminatory
in respect of the specific
project or sector

Source: European Commission (2003: 85).
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State Budgeting of PPPs

One of the questions which had to be addressed by the EU is whether a PPP
can be considered as ‘off budget’ and hence outside of the public balance
sheet. This has important implications in public expenditure reporting and
thus for the determination of the budget deficit. Within the EU, all budget
deficit reporting is central because of the budget deficit criteria of the EU,
especially for members of the Euro zone. The financial reporting (or not)
of PPPs therefore has both economic and political importance.
PPPs can be off balance sheet if the private sector bears most of the
financial risks of the PPPs. Concessions with user fees fully financing the
project and with demand and construction risks can be treated off balance
(Figure 12.4 presents a schematic view). Projects where finance is private
and the risks are fully held by the private sector are not to be included in
the government budget.
Projects on balance sheet upfront
DBOF projects where the public sector partner carries the construction
risk in relation to the project, or carries both the availability and demand
risk, have to be budgeted up front. If the DBOF project is on the government’s balance sheet, then the full construction costs count against the
government budget over the construction period. The capital element of
the subsequent annual payments by government does not affect the budget
balance but the interest and service charge element does.
Design–build–finance (DBF) are projects where the contract between
the private sector partner and the government has the characteristics of
a financial lease, that is, the government is effectively buying rather than
hiring the asset and the balance of the risks and rewards of ownership lie
with the government.
Projects that do not involve private sector finance could be either:
1.
2.
3.

conventional public procurement projects;
design, build, operate (DBO) projects; or
design, build (DB) projects.

Projects off balance sheet with payments spread over the period of
implementation
For DBOF projects where the private sector partner carries the construction risk and carries either the availability or the demand risk in relation to
the project, the balance sheet will not be affected up front but the impact
will be spread over the PPP contract period. The same applies to design–
build–finance (DBF) projects where the contract between the private
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Will government be
the main purchaser?

No

PPP is private
investment

Yes

Will the partner
bear the
construction risks?

Yes

Yes

No

Will the partner bear
the availability risk?

No

Will the partner
bear the demand
risk?

PPP is on
government’s balance
sheet

Yes

No

Source: EIB (2004: 20).

Figure 12.4

Budget decision tree on DBFO contracts

sector partner and the government has the characteristics of an operating lease that is, the government is effectively hiring rather than buying
the asset and the balance of the risks and rewards of ownership lie with the
private sector partner.
In this case, during the construction period there is no impact on the
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budget balance or the national debt. However, after the construction
period and during the operating phase, the government budget balance
and the government debt are worsened by the amounts of the regular
unitary payment paid by government to the private sector partner.
12.6.4

Hybrid PPPs and State Budgeting

In some cases a project may be partially funded by capital grant from government and the balance funded by user charges. Government grants do
not necessarily bring a project on balance sheet provided they do not cover
the majority (more than 50 per cent) of the capital cost. In cases where the
capital grant from government exceeds 50 per cent of the total capital cost,
the asset will be recorded on the government’s balance sheet over the construction period and will therefore affect the government budget over this
period. However, the government budget and debt impact will be reduced
by the imputed value of the sale of the concession to the private sector
partner. The net impact on the budget up front will therefore be the value
of the capital grant paid to the private sector partner. The user charges
will accrue to the private sector partner as they are paid and will have
no impact on the government budget (except where there is gain-sharing
provided for in the contract).
12.6.5

Performance of PPPs in the European Union

Reviews of PPPs in the EU were performed for the European Parliament
(2006a, 2006b) and present the stages of adoption across EU countries.
The mix of first movers can appear strange at first sight. On the one hand
there are countries which are economically and administratively very
developed and, on the other hand, poorer Mediterranean cohesion countries.5 The wealthier and mostly Nordic countries considered the PPPs as
an option to increase value for money for the provision of public services.
These countries considered that the private sector is able to deliver a
certain number of goods more efficiently than the public sector and would
be able to handle the financial risks better. For the Mediterranean cohesion countries, PPPs were necessary to implement ambitious heavy infrastructural investment programmes (especially in transport) which would
not have been possible to finance through the the public sector alone.
However, PPPs were rarely used to cover the co-financing requirements of
EU funds, but rather to finance other public projects, sometimes separate
parts of a single project. This will be discussed further below.
Today the most advanced users of PPPs are not always those that
started earlier. These are the UK, France, Ireland, Germany and Italy.
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Figure 12.5

Average 2000 to 2005 PPP activity as a percentage of mean
GDP

These advanced users have expanded PPPs to many sectors, including
health care, education and prisons and have the appropriate legal and regulatory tools, as well as specialized task forces to ensure that PPP expertise
is developed and centralized.
It is estimated that in the EU (also including Norway and the candidate
countries of Bulgaria, Romania and Turkey) PPP deals between 1995 and
2004 were estimated to be worth US$120 billion of that total, the UK
accounted for two-thirds, while Spain and Portugal each accounted for
9–10 per cent (Figure 12.5).
The UK has the largest programme of PPPs, with 800 projects signed
since 1992. The most common form of PPP is the PFI, with 650 developments worth a total capital value of £59 billion to date (data from UK HM
Treasury, 2008). The PFIs have the characteristic of being financed by the
private sector completely, with the public sector only providing technical
and legal support. According to the European Investment Bank (EIB 2004)
public procurement in the UK represents 25 per cent of all PPPs in the EU.
While the UK uses PPPs across the government expenditure portfolio, other
countries use PPPs mainly for transport infrastructure, but they are being
extended to other sectors, in particular to water, health and education.
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The share of PPP in EU public expenditure has not yet been estimated
in any detail, but that PPPs are nevertheless sparingly used can be inferred
by the estimates for the UK for the 2004/05 fiscal year (Sawyer 2005).
The value of PPPs in total public expenditure was less than 1 per cent of
public expenditure. However, using public investment after depreciation
and asset sales as an indicator, one can estimate that the £4 billion directly
contracted over the period represents a sixth of the total £22 billion public
investment.
Other countries have been less enthusiastic in embracing PPPs. In some
countries, transferring development and management of public infrastructures to the private sector runs counter to established public policy
traditions. The transfer of healthcare, education or prison facilities to the
private sector has encountered considerable resistance from citizens of
some member states. For some utilities and transport infrastructure such
popular constraints do not exist, but the administrative structures do not
promote it. The vast majority of public infrastructure is still funded by
public (national or EU) resources through traditional public procurement.
While the success of PPPs in various countries is changing attitudes, heavy
administrative requirements combined with a prevailing view in some
quarters that normal procurement methods can be cheaper keeps some
public authorities away from embracing PPPs.
The ‘intermediate adopters’ of PPPs are Spain, Portugal and also the
Netherlands, where PPPs have been successfully used mainly in major
infrastructure projects. In these countries the extension to other sectors
has been hampered by political or administrative barriers. Greece has
implemented some advanced PPPs for the building of Athens airport,
roads and leisure faculties, but there is an absence of PPP initiatives in all
other sectors. Table 12.7 presents the use of PPPs in EU member states by
sector.
Among the group of ‘latecomers’ to PPPs, such as Luxembourg or
Sweden, the main argument cited against the use of PPPs is the aforementioned resistance to allowing the private sector to intervene in the public
domain. It is also the case that the better management of public finances
and larger public resources in such countries reduce the need for embarking on the often difficult route of PPPs to provide public services. Even
within member states there are differences across regions.
For the new member states, the PPP experience has been mixed and not
immediately successful. Initially, PPPs were considered an appropriate
solution given budgetary constraints in the public sector and the possibility to spread costs over the whole life cycle of a project and avoiding the
need to finance the construction phase. Favourable lending conditions
from international financial institutions encouraged this position. The use
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Water & Wastewater
(incl. solid waste)

Sports & Leisure

Schools

Roads

Light Railway

Heavy Railway

Prisons

Ports

IT

Health & Hospitals

Housing

Defence

Airports

Use of PPPs in EU member states by sector
Central
Accommodation

Table 12.7
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Member states
Austria
Belgium
Denmark
Finland
France
Germany
Greece
Ireland
Italy
Luxembourg
Netherlands
Norway (not EU)
Portugal
Spain
Sweden
UK
New member states
Cyprus
Czech Republic
Estonia
Hungary
Lativa
Lithuania
Malta
Poland
Slovakia
Slovenia
Acceding and candidate countries
Bulgaria
Romania
Turkey
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(continued)

Notes:
Discussions ongoing.
Projects in procurement.
Many procured projects, some projects closed.
Substantial number of closed projects.
Substantial number of closed projects, majority of them in operation.
Source: PricewaterhouseCoopers (2006: 36).

of PPPs has, however, been very limited. The main problem has been the
difficulty in overcoming human resource deficiencies and administrative
capacity. Some of the most common causes of problems were inappropriate risk evaluations and the overestimation of potential final demand
(Brenck et al. 2005: 82–111).
Some of the reluctance to use PPPs originates from within the European
Commission itself, in particular the Directorate General for Regional
Policy. Its position with regard to PPPs is still lukewarm. By contrast,
the DG responsible for Trans-European Networks is actively promoting PPPs. The large discrepancy in budgetary means between the two
institutions may well be a central reason for this divergence in position.
Most member states and the EU institutions have largely preferred a
public-finance-only approach to infrastructure development, due to its
relative simplicity. The EU provides considerable structural funding to
poorer member states, either as grants, which for some countries can cover
over 85 per cent of costs, or through loans by the EIB. However, with
infrastructure requirements exceeding the joint capacity of EU support
and national funding, and with pressures to control public deficits,
member states and the EU institutions have increasingly experimented
with PPPs. The EIB has been of great help in providing the technical
knowledge and necessary guarantees to attract private funding.
Usually PPPs are only considered where EU structural support is
low compared to project size, such as is the case with Trans-European
Networks (TENs) in wealthy EU countries, where support is in the order
of 10 per cent of costs. In poorer member states with support covering up
to 85 per cent of public expenditure, PPPs are not encouraged as pressure
to comply with expenditure time scale restrictions discourages the lengthy
and complex PPP procurement and financial engineering requirements
involved. Most of the efficiency gains and risk transmission to private
operators are also lost when a large part of the infrastructure is financed
by the public sector and thus risk transfer to the private sector is very
limited.
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12.7 USE OF PPPS FOR EU REGIONAL
INFRASTRUCTURE
The use of PPP financing for regional infrastructure is a complex subject.
The EU does not have a stated preference for PPPs, and it is in the hands
of member states how to finance and run public projects. Hence, the use
of PPPs varies considerably between member states. The use of PPPs has
in effect been quite limited. In fact, most national governments view PPPs
as a last resort, as these are time-consuming and complex to prepare.
Many TEN projects in poorer member states and regions are financed by
a substantial contribution from EU funds. Thus the use of hybrid PPPs
where public alongside private funding is involved is discouraged. Many
wealthier member states avoid PPPs, with the exception of the UK and to
a certain extent France and Italy.
The fact that co-financing of transport infrastructure can covere up
to 75 per cent (in some cases 85 per cent) of costs in cohesion countries6
discourages the use of private funding for remaining costs. According to
PWC (2006) the way funds are officially reported discourages the combination of private funding with EU funds, even if the regulations do not
exclude the use of private financing for ‘cohesion’ projects.
What seems to be recurrent practice is to use different procurement
systems for different sections of a project, such as transport projects. This
means that a road from A to C through B is financed from A to B by
public funds (EU funds and national) and from B to C through a PPP.
For other infrastructure, such as water treatment plants, public funds may
cover the construction, while the network itself is financed through private
funds. The private sector then operates the whole system and uses fees to
recover the capital investment and operational costs of the whole project,
excluding the public grants. While this simplifies some of the administrative issues, it goes counter to the idea of a PPP containing the whole life
cycle of an integrated infrastructure asset, blending capital and operational costs. One of the reasons that DPFOs offer value for money is that
they reduce the risk of time and cost overruns.
Also worth noting is that in most cases, regional infrastructure is
treated differently on either side of a border. Member states have their
own administrative and financial systems to develop infrastructure in their
territory and there is often little coordination between countries. Cases
where regional infrastructure has been treated as a single joint project are
very rare, but the EU has created a supranational regulation allowing for
European companies. Not originally designed for this purpose, this regulation has facilitated the implementation of regional projects as a single
operation.
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Suitability and Effectiveness of Alternative PPP Structures

The various forms of PPP all have advantages and disadvantages and are
more or less suitable depending on the project. PPP structures are not a
‘better’ solution to traditional procurement per se and have a number of
significant drawbacks, particularly the rigorous requirements imposed
on the tender procedure. Ultimately, the final choice will depend on the
project contents and the sector of activity.
The case of transport infrastructure
Transport was one of the first areas where PPP was used. The decision
to use a PPP as well as its type will partially depend on the potential
profitability of the infrastructure asset. Traditional or BOT procurement
systems are generally used where the public sector finances the totality of
the infrastructure asset and the public sector will pay user fees based on
the performance of the private sector, but taking over the demand risk.
There is also another variant were the construction phase is in the hands of
the private sector, but the public sector pays the fees over the operational
period based on the private sector’s performance. It is for the private
sector to achieve the quality of service contractually required.
For motorways, DBFO could be based on a toll system. This is the case
in projects which have long-term profitability. The private sector finances,
maintains and operates the motorway, repaying construction costs from
toll returns. Tolls can be real or shadow tolls. Shadow tolls are payments
by the state which are based on the use of the motorway, thus demand risk
is in the private sector even if the public sector actually pays the whole
life cycle. With real tolls, the public sector transfers all the risks to the
private sector and does not use public resources. Of course shadow tolls
have disadvantages: as motorists do not pay for usage costs, allocation of
resources may not be rational.
For small transport infrastructure projects PPPs are not recommended,
unless bundled in a larger contract.
The case of water projects
The wastewater treatment and water distribution sectors have seen the
participation of the private sector for a number of years. The EU has
introduced very high standards in the water sector7 resulting in substantial capital requirements. Many countries are looking at PPPs to find the
resources and expertise to handle the costs and operational needs. The
reasoning behind the choice of PPP is similar to the transport sector and
depends on the size of the projects, the ability to charge users and risk
transfer. There is a tendency to transfer costs fully to water users to ensure
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rational use by consumers, which favours a DBFO concession type of PPP
with user charges. The public sector is increasingly less suited to operating
the complex treatment processes.
In addition to transport and water infrastructure, PPPs have been
increasingly applied in the health and education services, where the private
sector has financed and built facilities in exchange for a maintenance and
operational contract for an extensive period after completion.
12.7.2

Hybrid PPPs in the EU: Mixing Grants with Private Funding

EU regulations for structural funds, cohesion funds, pre-accession funds
or Trans-European Transport Networks (TEN-Ts) allow for EU grant
support to be co-financed by public or private funding. The use of financial PPP mechanisms to co-finance EU grants has however been scant.
The use of EU grants in PPPs has its strengths and weaknesses. Grants
can add to the viability of a project, but increase the burden of the national
authorities in a PPP procedure as the objectives of EU funds also need to
be taken into account. The EU Commission has guidelines on the use of
EU funds for infrastructures.
The concession of grants should in theory only occur if the financial
viability of an infrastructure project of national and EU importance is not
assured, thus not allowing a full PPP. In practice, however, grants have
not been assessed according to the viability of the infrastructure under
PPP arrangements.
Due to limitations in public budgets, especially in the new member states,
there is an increased interest in mixing EU grants with private funding,
such as to reduce the burden on the public budget for co-financing the
operations. Hybrid PPPs are thus considered as ways to avoid national
public expenditure contributions to infrastructure, rather than making the
projects viable for the private sector. There is pressure to commit EU funds
to projects to avoid losing the annual budgeted amount or the return of
any underspent amounts two or three years after committing to a project.8
To a certain extent, the existence of an EU grant can attract private
funding to the project. Project viability risks are reduced, as well as political risks. On the downside, the efficiency gains of a PPP with a full life
cycle costing are partially lost, and user fees and returns to investors will
be distorted. The EU attaches conditions to the grants which can cause
difficulties in reaching agreement on private involvement, in particular on
restrictions in the level of profits for the private sector, as grants for private
infrastructure have strict limits on the level of profits from user fees. This
is designed to discourage the public or private sector to rely unduly on
the benefit of an EU grant. Concessions thus allow only for user fees that
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profits
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OA: Social
benefit of a
purely public
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Source:
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PPP

C
Additional
benefit of a
grant

D
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Value for money

Unclear final social
benefit depending on
fee renegotiation, due
to impacts on
operation and use by
society

Adapted and expanded version from European Commission (2003: 62).

Figure 12.6

Accounting for private sector excessive profits

cover maintenance of the infrastructure, recovery of the costs from lending
and a small determined margin of profit. Unfortunately, this also implies
that user fees attached to any infrastructure developed with EU funding
cannot incorporate the real cost of the development, which runs counter to
economic theory on optimal use of infrastructure.
EU strategy on private sector profit requires that the private sector
does not receive profits resulting from the receipt of a grant. Figure 12.6
describes the European Commission’s objective, which is to eliminate
from the charges of the operators undue profits (Y−X) generated by the
additional social impact from B to C of the grant. This requires a calculation of what the benefits for the private operator would be in the absence
of the project grant.
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The diagram shows three outcomes where the negotiation totally or
partially eliminates profits generated by the grant. Payments should limit
the profits to the line X, which is based on the repayment of the privately
financed capital and normal profits in the absence of a grant. When the
price negotiated is above the optimal, the final social benefit or value for
money, however, may be lower or higher. This depends on the way users
are charged. If payments are based on actual tolls, higher payments would
reflect better the costs of the project, and the use would be more rational.
In transport it could reduce pollution, increasing social benefits. It is for
the public sector to determine the level of charges. Of course, with shadow
tolls or other public payments to the operator over the lifetime of the
project, payments should avoid being in excess of level X.
For new EU member states the initial tendency in any case has been
to match EU funds directly to public funds, not leaving any space for
private funding. This is partly because of lack of knowledge about PPPs
within public administrations. In practice, even if PPPs were considered,
the administrative capacity of the countries and the lack of appropriate
bureaucratic procedures have impeded private involvement in infrastructure projects. Hence, limited private participation was not primarily a
response to the rules regarding the use of EU grant funds.
Hybrid PPPs using EU funding also have additional particularities
(Table 12.8). Although member states are responsible under strict EU
guidelines for the approval and implementation of projects, for large
infrastructure projects the EU has prior control in the approval process
(this is for cohesion funds for transport infrastructure projects costing
over €50 million and €25 million for environmental infrastructure). In
the case of infrastructure funds for candidate countries to the EU, the
European Commission always exercised prior implementation control,
limiting considerably the room for manoeuvre of governments. The new
Instrument for Pre-accession Assistance (IPA) to candidate countries
introduces better shared responsibilities in the approval and implementation of projects with a gradual transfer to national authorities. This is to
improve the smoothness in the introduction of EU practices.
However, there are barriers in the use of hybrid PPPs, especially for
DBFOs, even though these are increasingly used to spread the costs of
infrastructure over time. This allows the initial costs to be carried by the
private financial sector, which is then repaid through yearly service charges
which cover the repayments and interest from loans and a service fee for
the operator, for example in relation to shadow tools. Unfortunately, such
arrangements are discouraged if EU funds are used. First, EU co-financing
rules do not allow for covering operational expenditure, although this can
be circumvented as it is, in effect, repaying capital expenditure. The most
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European Commission requirements on hybrid PPPs

Commission
requirements

Service
contracts

Management Leases
contracts

BOT
agreements

DBFO
Concessions*

Attaining
European
standards
Maximizing
societal benefits
Transparency/
open competition
Reasonable
control of grant
funds
Avoiding undue
private profit
Efficiency gains
Leveraging
private funds

–

–

–

Relevant

Relevant

Relevant

Relevant

Relevant

Important

Important

Relevant

Relevant

Relevant

Important

Important

–

–

–

Required

Required

–

–

–

Required

Required

Desirable
–

Desirable
–

Desirable
–

Important
–

Important
Yes

Note: * For partial or full divestiture the requirements are the same as for DBFO
concessions.
Source: Based on European Commission (2003: 18).

difficult barrier is the multi-annual framework of the EU budget. The EU
budget is a very rigid instrument which is agreed for seven years without
the flexibility of national budgets. The EU cannot commit funds beyond
these seven-year periods, creating a budgetary risk for the national government and the operator. The restrictions placed on EU expenditure
discourage DBFO PPPs linking payments over the life of the project.

12.8 THE ROLE OF THE EUROPEAN INVESTMENT
BANK IN PPPS
The European Investment Bank (EIB) was established by the European
Economic Community in 1958 with a mandate to lend money to the public
and private sectors for projects of European interest, such as:
●
●
●
●

regional cohesion and convergence;
support for small and medium-sized enterprises (SMEs);
research and development (R&D) and innovation;
transport;
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environment;
energy.

The EIB is a non-profit-making and policy-driven bank and limits its
activities to offering long-term loans for investment projects.
The EIB is owned by the member states of the EU and they jointly
contribute to its capital, each country contributing in relation to its economic weight within the EU. The subscribed capital in 2007 was €164.8
billion. The statutory lending ceiling is set at 250 per cent of subscribed
capital.
Liquidity is monitored with a view to matching disbursement needs.
Consistently earned profits are generally transferred to reserves and
policies and controls are in place to manage risk.
As EU member states are the shareholders of the EIB, it carries the
highest credit rating of triple-A (AAA). Hence, the EIB can easily raise
capital at very competitive terms. The EIB cannot lend more than 50 per
cent of the total cost of any individual project.
The projects which the bank invests in have to be in line with EU objectives, and these must be sound economically, financially, technically and
environmentally, and should be able to attract other sources of funding.
The EIB is an autonomous institution of the EU and it makes its own
decisions purely on the merits of each project.
12.8.1

Role of the EIB in European PPPs

The EIB has traditionally borrowed to co-finance public infrastructure
developments in member states, especially those receiving EU regional
development grants. It has also borrowed for projects outside the EU. The
bank concentrates its efforts on poorer member states, and in 2005, 93 per
cent of its signed loans were granted within the enlarged EU with a large
part benefiting from guarantees from member states or public institutions.
In 2006 the EIB lent €45.7 billion, with 87.1 per cent of this amount
going to EU member states, 7 per cent to enlargement countries, 3 per cent
to Mediterranean neighbours, 1.8 per cent to ACP–OCT–South Africa9
and 1.1 per cent to Asia and Latin America (EIB data).
The EIB has no specific preference for lending to public or private funds
but has been promoting a larger use of PPPs. The bank promotes its role
as a complementary financial intermediary alongside other funders, that is
commercial banks and capital markets. Many EIB loans to PPP projects
are either bank-guaranteed or monoline insured.
The bank is very attentive to credit tests and is known for its conservative approach to the quality of projects. EIB involvement in any project is
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Figure 12.7
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Figure 12.8

Breakdown per sector

considered as a strong guarantee for commercial banks in their decision to
finance parts of a PPP.
Many PPPs are underpinned by public sector support; often some components of the risks are fully borne by the public sector, such as demand
risks, which reduce the EIB’s risks and also the risks borne by the private
sector financier.
The role of PPPs has been steadily increasing in the EIB’s portfolio:
over €20 billion since 2006 (despite a fall in 2004 to 2005, Figure 12.7),
but this only accounts for a small fraction of EIB lending, which is mostly
given over to co-financing with public funds.
A very large share of the bank’s lending has focused on transport, even
if other sectors have increased in importance over recent years, such as
significant investment in education and health in the UK (Figure 12.8).
The median loan maturity of transport projects is 20 years. An overall
breakdown by maturity is presented in Table 12.9.
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Exposure to PPP projects by loan maturity to end 2003

Loan maturity

Exposure signed (nominal) (EUR m)

% of total

Up to 19 years
20–25 years
26–30 years
Over 30 years
Total

2490
8580
3339
312
14 721

17
58
23
2
100

Source: EIB (2004: 8).

Table 12.10

European Investment Bank loans for PPP projects 1990–
2003 by sector

Sector
Roads and motorways
Urban development, renovation and transport
Airports
Traditional and high-speed trains
Social infrastructure (education and health)
Power generation, transmission and distribution
Drinking and waste water treatment

Contract amount
(Euro million)

% of total

9120
2600
999
997
549
258
165

62.1
17.7
6.8
6.8
3.7
1.8
1.1

Source: EIB (2005).

Table 12.10 offers a sectoral breakdown of the EIB portfolio of PPPs by
subsector with roads and motorways taking the lion’s share, followed by
urban development, renovation and transport.
The EIB has a positive influence on the stability and added value of the
projects it co-finances. The bank offers long loan maturities and capital
grace periods which are particularly appropriate for large infrastructure
projects. This improves the affordability of the investment for the public
sector, but also for potential private lenders. The solid analysis and
input of the EIB in project appraisal and selection has also increased the
economic quality of projects. The bank does not sell project debt until
maturity, contrary to common practice with other lenders.
As an impartial not-for-profit organization, the bank participates
closely in the whole project, from design to selection of contractors and
monitoring. The EIB has developed flexible financing structures for PPPs
and adapts the financial system to the needs of the project. The bank
has reinforced specific procedures for facilitating PPPs. One area is the
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extension of different financial mechanisms and of securitization to facilitate the participation of private lenders.
The EIB also has set up a Structured Finance Facility (SFF), in order to
match the types of funding to the requirements of projects with a high-risk
profile. This facility assists in pursuing its equity financing and guarantee
operations in favour of large-scale infrastructure schemes. The EIB had
total reserves of €750 million over the period 2004 to 2007 for the purpose
of generating operations amounting to between €1.5 billion and €2.5
billion, providing a broad mix of financial products:
●
●
●
●

senior loans and guarantees incorporating pre-completion and early
operational risk;
subordinated loans and guarantees ranking ahead of shareholder
subordinated debt;
mezzanine finance, including high-yield debt for industrial companies in transition from SME scale or in the course of restructuring;
project-related derivatives.

The aim of the SFF is to increase the added value of priority projects by
complementing the commercial banks and capital markets.
12.8.2

Impact of PPPs on the EIB

The increasing importance of PPPs in the EIB has required an increase in
the bank’s appraisal, structuring and negotiating capacity. The appraisal
of risks requires the coordinated work of different parts of operational
branches of the bank. The analysis of the promoter’s technical and market
studies, in-house assessment of risk and the capacity to perform detailed
analysis of the technical merits of contracts are necessary.
The bank has had to increase its monitoring capacity, in particular
in cases where projects rely on revenues from the asset. The increased
demands also needed proper integration in the pricing and cost recovery
agreements negotiated with the borrowers.
The EIB’s success in operating in the EU is partially due to the EU’s
solid regulatory framework and the relatively low political risks involved
when lending to projects linked to EU objectives and national objectives
which are underpinned by the support of governments in the beneficiary
countries.
The imposition by the EU of public procurement rules on member
states has facilitated the work of the EIB, avoiding the need for the bank
to create the basic structures of public procurement in each country and
every case. The member states can rely on the guidance of the EU and the
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assistance of other member states in developing the needed structures.
The bank nevertheless advises the countries on adapting the procurement
procedure to the needs of PPP contracts.

12.9 ILLUSTRATIVE EXAMPLES OF PPP IN THE EU
Four case studies have been selected for their particular characteristics and
the different lessons than can be drawn from them. The text concentrates
on these lessons rather than the details of the project development. The
case studies chosen are: the Channel Tunnel Rail Link between France
and the UK; the Beiras Litoral and Alta Shadow Toll Road, Portugal; the
M5 tolled motorway, Hungary; the Perpignan–Figueiras Rail Concession,
regional link between France and Spain; the Trakia Motorway Project,
Bulgaria.10
12.9.1

The Channel Tunnel Rail Link (CTRL)

The Channel Tunnel Rail Link is a good example of a highly complex and
very costly regional project. Interestingly, the planning and financing of
the service and the UK side of the development were undertaken separately from the French side of the construction. France has provided the
rail tracks and the French Eurotunnel company was set up to use half the
tunnel’s capacity. The trains themselves are made in France using tested
TGV11 technology.
This chapter only discusses the British side of the Channel Tunnel.
This was envisaged as a PPP concession, with the private sector designing, building, financing and operating the CTRL for 90 years. Initially,
Eurostar was owned and launched by SNCF, SNCB12 and British Rail.
In June 1996, the UK operations were sold to London & Continental
Railways (LCR). In October 1996, LCR changed the name to Eurostar
UK Ltd (EUKL).
The first part of the CTRL was completed in 1993. However, passenger
numbers were less than half of expectations. These were vastly overestimated and also did not take into account the emergence of low-cost airline
companies. LCR would not be able to recover the investment. However,
as a private initiative, the planning permission only mentioned the private
consortium LCR as promoter. The government could not offer state aid
without the European Commission’s approval.
Finally, a complex refinancing agreement was agreed in which LCR
would complete the project and sell it to rail operator Railtrack, which
was formerly state-owned but is now privatized. LCR obtained guarantees
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from the UK government on financing the design and construction work.
Unfortunately, Railtrack was unable to finance its operations and had to
be taken into administration by the government. In 1998 LCR awarded a
management contract to Inter-Capital and Regional Rail, owned by the
National Express Group, SNCF, SNCB and British Airways.
While the CTRL was completed with a delay of seven years and at a cost
of £5 billion, it is important to note the positive points: private engineering
and building companies were able to deliver results on time and in budget.
It was the rather weak estimates on passenger use and lack of financing
for the development of links with the remaining rail network that affected
the project. In fact the government did not link the CTRL properly to the
national rail grid, nor did it develop other high-speed train routes within
the UK. The TGV, which in France and Belgium was able to run at 300
km/h, had to reduce speed to 140 km/h, in the UK. After the eventual completion of the CTRL, trains were finally able to run at 270 km/h in the UK.
Interestingly enough, difficulties in the airline sector due to prolonged security controls combined with shortening train travel times have
increased the demand for Eurostar services. Nevertheless only 10 million
passengers a year were expected in 2010, compared with the original forecast of 21 million.13
12.9.2

Beiras Litoral and Alta Shadow Toll Road, Portugal

Portugal is a frontrunner in the use of PPPs for infrastructure. One of the
country’s projects was a 167 km motorway which links with the Spanish
road infrastructure. The government launched bids for a PPP DBFO,
where the recovery of costs is handled with shadow tariffs based on vehicle
distance usage. No EU funds were used, but the project was supported by
an EIB loan.
Problems started at an early stage. The government did not clearly
specify standards of quality and service in the tendering process. This
meant that alterations to the specification at later stages affected the
bidding process. This caused delays and led to a repetition of the tendering
process. Final costs turned out to be three times the original estimates and
shadow tolls had to be raised as a consequence.
Costs estimates from bidders were not assessed well because there
were no public sector comparators. It was thus not possible to assess
whether the PPP was offering a better outcome than traditional public
procurement.
The mishandling of precise specifications and requirements meant that
the government subsequently had to cover the delays and costs of implementing environmental impact assessments, as a result of which projects
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were adapted. The private operators should not be blamed for these
administrative errors.
The increases in shadow tolls due to the larger-than-expected costs
meant that the state budget from the highway agency was unable to cover
the shadow toll payments. This has prompted the government to introduce actual tolls. Luckily, useage of the highways is high and toll cost
requirements are therefore sustainable.
In the meantime Portugal has created a specialized unit for PPPs to
avoid similar problems with future PPPs.
12.9.3

M5 Toll Motorway, Hungary

The M5 toll motorway is an important part of the Trans-European
Network. Interestingly, the PPP uses no EU grants. The sources of funds
have been equity from the concessionaire AKA as well as loans from the
EBRD and commercial banks. The concession transferred all risks to
AKA but emergency provisions were agreed.
Construction was a success, completed in 1997 on schedule and even
ahead of schedule for some sections. However, traffic volumes were below
expectations as road-users diverted to national roads to avoid tolls. AKA
thus had to request support from the revenue shortfall mechanism provided in the agreement to operate the motorway. This allows for AKA
to draw support from the state for several years, which is repayable after
debts to senior lenders have been repaid, and if revenues allow.
In 2004 the toll system was changed to a vignette system, where users
buy a permit to use motorways for a specified period of time, for example
a week, month or year. The motorway is thus now financed through availability payments, independent of traffic flows, hence eliminating the user
risks of the operator.
12.9.4

Perpignan–Figueiras Rail Concession, Regional Link between
France and Spain

While not yet completed, this regional rail link is a good example of a successful PPP with very complex institutional challenges. This link is part
of the Trans-European Network and it is considered a priority to link the
Spanish to the French and European rail networks.
A BOT concession was developed and a European Company was set
up. The design of the project is in the hands of the two countries and the
private sector will build and operate the link for 50 years. A substantial
subsidy consisting of an EU grant and state subsidies will be provided
which cover 57 per cent of the construction costs. The remaining funds
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have to be offered by private partners, in the form of own equity and commercial loans.
Interesting in relation to the agreement is that the private party will be
levying fixed tolls to train operators – tolls which are publicly approved.
Maintenance standards and availability performance are set very high,
with penalties for non-performance, including termination of the contract.
This PPP is presented as a flagship example of how to set up a highly
complex infrastructure in a challenged regional area. The procedure was
robust and took into account the specific needs to draw in technically apt
bidders. Standards have been set high, and the state subsidy allows for the
private sector to take on risks which would not be possible without such
support. Thus the state does not transfer the whole costs, but it does transfer demand and availability risks.
12.9.5

Trakia Motorway Project, Bulgaria

The Trakia motorway negotiations for a concession for a motorway
stretch of 190 km recently collapsed. Negotiations have been difficult and
have gone on for several years. The start of construction is more than two
years behind schedule as of 2011.
The Trakia motorway is an important link between the capital and one
of the major towns and ports of the country, Burgas. Other parts of the
motorway have already been completed. The reason for the recent collapse of the negotiations is to be found partially in the external market
environment. While the Bulgarian government had awarded a concession to a Bulgarian–Portuguese consortium, this consortium has failed to
obtain private finance. Given the credit crunch and rising interest rates,
the banks’ perspective of the project’s forecasts and profitability have been
affected. A deep crisis in the present government and the freezing of substantial amounts of EU support to the country under allegations of fraud
also makes it difficult for the PPP to be easily renegotiated.
The Trakia motorway concession process was complex and arduous
and suffered from considerable problems and delays due to administrative
mismanagement of the tendering procedure which was investigated by the
EU. Initial government guarantees violated EU state aid rules. Once these
barriers were removed, however, the reduced availability of private credit,
reflecting the fall-out from the ‘subprime’ financial crisis, has effected the
agreement.
Political instability, the already complex uncertainties of the project and
the credit crunch have led to guarantees and the risk premiums for commercial banks being raised. The banks are pulling out as the state is not in
a position to renegotiate the agreement. The new guarantees and demands
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also call into question the viability and the value-for-money arguments for
the use of a PPP rather than normal procurement.

12.10 CONCLUSIONS AND LESSONS LEARNED
This chapter has analysed the conditions for optimal risk allocation within
PPPs in a context of certainty as well as of uncertainty. Three important
conclusions can be observed.
First, the risk-spreading aspect of public investment, leading to less riskaverseness than private investment, means that the optimal transfer of risk
from public to private operators is fundamentally limited.
Second, the larger size of the EU budget and its specific methods of
funding through a share of value added taxes (VAT), will indeed mean
that the perception of risks borne by individual taxpayers tends to be
negligible, although these are definitely not zero. Irrespective of this,
neither the EU nor the EIB assume high risks in their investment or
co-financing of public infrastructure in the EU. Whereas the budget of
the European Communities contributes grant funding to transnational
infrastructure, the lending policy of the EIB tends to be quite conservative and assume low, if not zero, risks. In all cases, final contingent
liabilities remain with national governments rather than supranational
institutions.
Third, the main contribution of the EU to transnational infrastructure appears to be ensuring that the marginal benefits of private sector
involvement – in effect efficiency gains – remain quite high. Grant funding
for feasibility studies and preparation, combined with supranational
coordination and regulation, have meant that the quality of project and
investment preparation has remained high.
The EU continues to pursue ambitious plans to develop the TransEuropean Networks. The costs are estimated over two decades to exceed
€500 billion. For this reason, the EU institutions and member states have
increasingly explored the use of PPPs to achieve the needed infrastructure
development.
PPPs have demonstrated themselves to be generally less costly than
normal procurement due to the increased efficiency of the private sector.
In the EU, however, PPPs are still limited in number, due to their complexity and in many cases lack of administrative experience in this field.
Setting up PPPs for large infrastructure projects is complex and mistakes
in the development process can create higher costs in the future than
normal procurement. The use of PPPs has thus been highly variable across
countries and even across regions within countries.
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For large infrastructure projects planned for regional operations, PPPs
pose a particular challenge. Transfer of risks to the private sector is hampered by the large scale and long-term horizons involved. Governments
thus have to offer important guarantees, such as demand guarantees,
or grants. The failure of a private operator of a large public infrastructure asset forces the state to take over its operations. Failed PPPs will
ultimately always be taken over by the public sector.
Another area of concern for the public sector is the possible failure of
PPPs due to changes in the financial sector, such as changes in the risk
premia due to financial crises.
PPPs can potentially allow countries to develop infrastructure faster and
at lower cost, but PPPs are not a panacea, bringing with them also higher
risks of failure if project details, service level requirements and risk allocation are not extremely well planned, defined and agreed. Governments
need thus to create specialized units to handle the process and often hire
specialized consultants.
In Europe, the European Investment Bank has played a pivotal role in
organizing PPPs for European projects. By handling difficult procurement
systems, such as competitive tender procedures, and helping to develop
administrative capacity, the EIB has become a point of reference for
large and complex projects. The involvement of the EIB in infrastructure
projects presents clear guarantees to private financial institutions of the
viability and quality of projects, leading to reduced risk premiums. The
EIB also offers credit guarantees. In this particular sense, the EIB does
provide a useful role model for the Asian Development Bank’s operations
across Asia.

NOTES
1.
2.
3.
4.
5.

6.

This chapter is concerned with total costs including public expenditure and user
charges. PPPs are often used to transfer costs from the public purse to the private user.
Also called Design–Build–Operate–Transfer (DBOT) or ‘turnkey’.
Also referred to as maintenance concession, build–own–operate–transfer (BOOT), or
BOOT concession.
Comprehensive information on PPP use in the UK can be found at http://www.
hm-treasury.gov.uk/DOCUMENTS/PUBLIC_PRIVATE_PARTNERSHIPS/ppp_
index.cfm.
Cohesion countries in the EU are those which have an average gross domestic product
(GDP) per capita under 90 per cent of the EU average. The present cohesion countries are Bulgaria, Cyprus, the Czech Republic, Estonia, Greece, Hungary, Latvia,
Lithuania, Malta, Poland, Portugal, Romania, Slovakia and Slovenia. Spain is eligible
to a phasing-out period after losing this status in 2006.
Cohesion countries: countries which have an average GDP per capita below 90 per cent
of the EU average.
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7.
8.
9.

10.
11.
12.
13.
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The EU has advanced and stringent drinking and wastewater Directives setting standards for all member states.
As a basic principle, the n+2 rule (n+3 for a transition period in new member states)
requires that annual grant funds offered to member states need to be committed to
projects in that year’s budget and spent within two to three years.
ACP: African, Caribbean and Pacific Group of States: OCT: overseas countries and
territories: The 21 OCTs depend constitutionally on four of the European Union
member states: Denmark, France, the Netherlands and the United Kingdom. OCT
nationals are Union citizens. However, these countries do not form part of Community
territory. Accordingly, Community law does not apply directly to them but they benefit
from associate status conferred on them by the EU Treaty.
The main source of information is the European Commission’s ‘Resource Book on
PPP case studies’ (2004). For the Bulgarian Trakia concession, recent reports have been
used.
Train à grande vitesse – French for ‘high-speed train’.
French and Belgian national public railway companies.
In November 2010 the British government sold a 30-year concession to run the rail
tunnel to a Canadian pension fund for £2.1 billion. Industry sources estimated that
usage of the tunnel was still one-third below its capacity.
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