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Many development problems transcend national borders and are regional, or
even global, in character. The recognition of these international challenges,
which range from the transmission of disease across borders to the spread of
global financial instability, has led to a new urgency to contain and resolve
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challenges, international coordination is required, but is typically difficult to
achieve. The World Bank's Global Development Finance 2001: Building Coa-
litions for Effective Development Finance, published in April 2001, discusses
this evolving concern. That report offers a strategic and operational framework
for supplying international public goods and mobilizing the required financial
resources. The report also presents a first set of estimates on the extent of inter-
national resource transfers for these goods. A number of papers were written as
background to the report. The purpose of this book is to briefly present the
principal conclusions from Global Development Finance 2001, but mainly to
make the background papers available to an academic and policy audience. We
expect that the analytical and empirical contributions of this research would be
of wide interest.

This books marks the completion of a process initiated by a workshop on
Global Public Policies and Program held on July 11-12, 2000, in Washington,
D.C. to outline the analytical and strategic agenda for the delivery of interna-
tional public goods. Several leading academics and senior policymakers joined
in the deliberations at the workshop, organized jointly by the United Nations
Development Programme and the World Bank. For making that workshop pos-
sible and for the publication of its proceedings, the authors are grateful to Chris-
topher Gerard and Robert Picciotto of the World Bank's Operations Evaluation
Department. Throughout, the Swiss Agency for Development and Cooperation
provided financial support. The editors and authors are grateful to the agency,
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The editors are also grateful to many who have graciously shared their ideas

and their time in reviewing various drafts. Nancy Birdsall, Ravi Kanbur, and

Bruce Ross-Larson were with us throughout the project. Robert Devlin, Ishac

Diwan, Nagy Hanna, Paul Hubbard, Gregory Ingram, Paul Isenman, Motoo

Kusakabe, Geoffrey Lamb, Uma Lele, and Stephen Quick helped at different

stages. We would especially like to acknowledge the contribution of Aristomene

Varoudakis, who was our coauthor for the Global Developmenit Finance report.

Finally, we would like to thank Alice Faintich for her excellent editing and

attention to detail, Kathy Rettinger for proofreading the manuscript, and Cindy

Stock for typesetting it.
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Chapter 1

GLOBAL INCENTIVES FOR
INTERNATIONAL PUBLIC GOODS:

Introduction and Overview

Marco Ferroni and Ashoka Mody

As the world becomes more integrated through trade, financial flows, and the
movement of people, a new set of public policy challenges arises. ' National policy
initiatives are necessary, but insufficient. Indeed, actions taken in the national
interest can sometimes make matters worse from an international perspective.
Globally coordinated efforts are needed to deal with such challenges as climate
change, the AIDS epidemic, and financial crises. If these threats to global stabil-
ity can induce global incentives to work collectively and cooperatively, they can
be turned into opportunities. Humane and equitable globalization requires a shared
vision of global prosperity. This shared vision makes possible international pub-
lic goods (IPGs), which include the rules that apply across borders, the institu-
tions that supervise and enforce these rules, and the benefits that accrue without
distinctions between countries. The benefits accrue, for example, in the form of a
cleaner environment, the lowered prevalence of disease, a more stable global
financial system, and a reduced level of international conflict.

In a wide variety of circumstances, when countries act in their own self-
interest, they also contribute to the provision of IPGs. Safe domestic financial
systems, better public health, more research and development, and reduced
emissions of greenhouse gases are all beneficial from both a domestic and
international point of view. For this reason, the supply of IPGs will largely
continue to depend on governments' willingness and ability to devote national
resources to those domestic objectives that also contribute to international pur-
poses and goals (see Cooper 2001; Kaul 2001).
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This book, however, focuses on actions in the international arena that can

help complement domestic efforts. The demand for IPGs has grown apace with

globalization (see Kaul, Grunberg, and Stem 1999; Sandier 1997). Ferroni (chap-

ter 6 in this volume) infers this growth in demand from the proliferation of

regional trading arrangements that, he argues, reflects the need for more effec-

tive international rules. Soros (forthcoming), in reflecting on the pronmise and

pitfalls of globalization, also maintains that currently public goods are

undersupplied relative to private goods. He recommends more public resources:

an amount equivalent to US$30 billion to be reserved annually to finance IPGs,

of which more than US$5 billion a year could be spent on dealing with the

AIDS epidemic (see also Sachs 2001).

Economic theory supports these assertions. The supply of public goods re-

mains restricted, sometimes severely so, because households, businesses, and

governments, acting in isolation, typically do not take into consideration the

implications of their actions on others. This makes it difficult to put in place

coordinating mechanisms-based on market or other prices-to pay for shared

benefits. Markets do not have the ability to allocate sufficient resources to pub-

lic goods, because private returns typically do not justify the investment in

public goods. Further complicating matters, especially when public goods are

viewed in an international context, people in different countries may value

these shared benefits quite differently. At the same time, with the growing com-

plexity of global interactions, the existing institutional framework is unable to

consistently enforce beneficial action when markets prove insufficient.

Thus IPGs pose a policy challenge, because neither markets nor the existing

constellation of institutions can effectively and consistently provide the cross-

border rules or resources required. Hence the call for greater coordination that

brings together official institutions with nongovernmental coalitions and other

private parties. However, underlying the widespread agreement on the need for

international coordination, two policy questions arise. The first overarching

question refers to the institutions that could govern activities with cross-border

consequences. In the absence of a global government, various alternatives are

possible (Kindleberger 1986). At one extreme, a leader nation can set the agenda

and back it up with resources, acting either in its own interests or motivated by

broader global objectives. At the other extreme, informal, privately motivated

coalitions can act in their areas of advocacy to promote the cause of coordina-

tion. In between these extremes, various intergovernmental agreements and

official financing mechanisms can serve the coordination function.
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The second, more specific, question arises in the context of these official
arrangements. What, in particular, is the role of international financial institu-
tions in promoting and financing IPGs? With demand for IPGs strong and ris-
ing and supply not following automatically, international organizations have
been called on to step up their role, especially with respect to global and re-
gional programs directed toward systemic stability and poverty alleviation (see,
for example, International Financial Institutions Advisory Commission 2000;
Kanbur, Sandier, and Morrison 1999; Kaul, Grunberg, and Stern 1999; Sachs
2000; Summers 2000). Thus international organizations are being pushed be-
yond their traditional country programs to tackle both regional and global cross-
border issues. Even those critical of the present system of multilateral financial
assistance, such as the International Financial Advisory Commission to the
United States Congress (the Meltzer Commission), have called on the multilat-
eral financial institutions and other official bilateral donors to do more for the
provision of IPGs. Indeed, Kanbur (2001a,b) argues that IPGs could poten-
tially reverse the decline of official assistance observed in the 1990s, although
he notes that such financing of IPGs should be judged by what it does for the
poor in low-income countries rather than by the criterion of whether it en-
hances global welfare.

Tying the IPGs agenda to the system of official development finance greatly
narrows its focus, because those engaged in development finance cannot typi-
cally influence the industrial nations to make the decisions required to supply
the full range of IPGs. Climate change is an example. While official donor
agencies can finance some of the investment developing countries need to fa-
cilitate carbon trading, the basic rules and infrastructure required for carbon
trading require a broader consensus.

Thus even though they are being called upon to play a larger role in the
provision of IPGs, there is some question whether the official donor agencies
will be effective in doing so. Their main clients have tended to be sovereign
governments, and the traditional system of official finance is largely built around
assistance to individual countries. While this has changed in recent years with
more lending and grants to subsovereign governments, nongovernmental orga-
nizations, and the private sector, national governments continue to limit the
ability to coordinate projects and programs across countries. IPG provision has
tended to occur on an ad hoc basis, often in response to highly visible emergen-
cies, such as the emergence of AIDS and the occurrence of financial crises that
spill across borders.
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The limitations of traditional development assistance are one reason for the
growing influence of a variety of formally and informally organized coalitions.
These, according to Reinicke (2001), are flexible networks that bring together
governments, civil society, and the private sector with international bureaucra-
cies acting principally as facilitators. Reinicke (2001, p. 44) suggests: "Net-
works address transnationial issues that no single group can resolve by itself

In many ways, globalization has changed power relationships. Neither multi-
national corporations nor civil society can be ignored in global public
policymaking."

Therefore solutions to the provision of IPGs need to be viewed in the con-
text of the evolving structure of global governance. While leader nations may
sometimes provide IPGs unilaterally (see chapter 3 in this volume; Sandler
2001), they are only likely to do so when it is in their self-interest. International
organizations can play an important role, but the long-established limits on
their activities remain, restricting their financing actions largely to individual
countries. The growing demand for IPGs provides an opportunity to make the
case for additional aid resources, but perhaps channeled in new ways. Working
with various networks, international financial institutions will, therefore, some-
times act as convenors, bringing stakeholders together to decide on appropriate
action, while at other times they will defer to those with greater expertise and
legitimacy.

This book addresses the strategic and practical challenges of fostering the
supply of IPGs, paying particular attention to the financing of these goods. Its
premise is that a more structured system is needed for the governance and
financing of IPGs. While recognizing that achieving that goal may take time,
the book outlines a three-pronged approach, elements of which have been ap-
plied before, sometimes with considerable success, for example, in the control
of river blindness and in agricultural research. However, the full strategy is
required, we believe, to achieve sustainable and inclusive globalization. The
three elements of our recommended approach are as follows:

Improving incentivesfor responsible action. The provision of most IPGs-
including those aimed at preserving the global environment and main-
taining international financial stability-depends on the actions of a
multitude of individuals, businesses, and governments, all of whom value
these goods differently. Long-run sustainability and cost-effectiveness
require aligning the incentives of countries and their citizens with the
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global public interest through the use of standards, treaties, and regula-
tory mechanisms.

* Integrating global and regional programs with country-basedfinancing.
IPGs' significant potential contribution to development calls for coordi-
nation and synergy between national and transnational development ef-
forts. Merely providing IPGs is not enough. The supporting infrastructure
that enables poor countries to absorb and use these goods effectively is
also needed. This places new demands on an already constrained pool of
development financing. Ensuring the right level of, and balance between,
locally focused efforts and IPGs is likely to require an increase in overall
aid flows, as well as a commitment to high-quality programs.

* Using public resources to leverage commercially motivated private money.
The only way to meet the large resource requirements is by leveraging
scarce official funds and the funds charitable foundations make available
with other resources. These funds should be used strategically to mobi-
lize or "pull in" commercially motivated private financing. Good candi-
dates for applying pull mechanisms are activities that offer the eventual
prospect of a commercially-run business, for example, developing and
distributing new drugs and vaccines, bridging the information technol-
ogy gap between rich and poor countries, and increasing agricultural pro-
ductivity in developing countries.

This chapter follows the structure of the book. It begins by reviewing the
various concepts underlying the term public goods. It then discusses alterna-
tive governance structures and, especially, how new incentives could induce
internationally responsible actions. Finally, it considers strategies for financ-
ing and the special role of international financial organizations.

DEFINING INTERNATIONAL PUBLIC GOODS

What exactly are IPGs? Given the recent popularity of this concept, there is a
danger of the term being usurped for all manner of purposes, so that it loses
both its analytical and practical significance. For example, poverty alleviation
is sometimes described as an IPG. If that were so, almost all development
activities would fall under the umbrella of IPGs, and the concept would have
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lost its edge. At the other extreme, as contributions to this book show, pinpoint-

ing exactly what is a public good is often difficult. Few goods fall into the

category of pure public goods. Most are "impure" or mixed, displaying the

characteristics of both private and public goods. A practical judgment has typi-

cally to be made in operationalizing the concept, which leads to a small, but

significant and growing, set of development activities (see World Bank 2001;

chapter 5). Box 1.1 lists those goods that can be reasonably considered IPGs

and concludes that, while it is not useful to regard poverty reduction itself as an

IPG, the IPGs we do consider can play an important role in reducing poverty.

In addition, besides the obvious semantic problem that a public good is not

always a tangible good, but the elimination of a "bad," an important character-

istic of some of the most important public goods is that they take the form of

rules and institutions rather than benefits that provide direct utility.

Nonrivalry and Nonexcludability

Morrissey, te Velde, and Hewitt discuss the concept of IPGs in chapter 2. Start-

ing from Samuelson's classical definition of a public good, the authors reflect

on the meaning of both "international" and "public." They define an IPG as a

benefit providing utility that is, in principle, available on an international scale.

While they point to many difficulties in all three terms, "international," "pub-

lic," and "good," they work with the traditional definition: IPGs are nonrival

and nonexcludable across international borders.
Nonrivalry is the easier problem. My consumption of a particular good does

not reduce your consumption. Nonrivalry raises the challenge of determining

the optimal quantity of a public good: some form of cost-benefit calculation is

required to determine how much of a particular good should be provided.

Nonexcludability is the source of coordination and financing problems in

the provision of public goods because of the incentive to free-ride. As all

countries benefit, all should contribute to the cost of providing IPGs, but the

problem of valuation and of differences in countries' ability to pay can com-

plicate matters. Different countries may place different values on certain public

goods, leading to differences in their motivation to contribute to the supply

of the goods, while their incomes and other factors affect their ability to

contribute. The variation in the ability to contribute gives rise to the need for

international transfers in the production of public goods, bringing to the fore
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Box 1.1. How Can IPGs Help Reduce Poverty?

IPGs could yield a high payoff in terms of poverty reduction by improving outcomes in
certain policy domains that are particularly relevant to developing countries. This would
improve the effectiveness of aid.

H Health. Infectious diseases severely disrupt economic life in many developing coun-
tries. They kill many adults during their productive years, and the dislocation of
families to escape these scourges reduces investment in child development. Even
when disease does not kill or threaten to kill, it often reduces economic activity
well below its potential. For example, malaria continues to impose a high cost
through lost workdays.

* Environment. Many tropical developing countries are more vulnerable to projected
climate change than countries in the temperate zones. Global warming is likely to
affect food production in the tropics adversely and may increase the range of tropi-
cal contagious diseases. Some low-lying developing countries, such as Bangladesh,
are also likely to be disproportionately affected if sea levels rise, because they lack
the resources and infrastructure to cope with the resulting floods.

* Knowledge. Modern information and communications technologies have greatly
enhanced developing countries' ability to tap into the global knowledge pool. These
technologies help improve people's access to services and resources, thereby em-
powering them and expanding their economic opportunities. For example, biotech-
nology has improved plant varieties and the genetic potential of livestock, allowing
more flexible crop management and boosting productivity. This may accelerate the
reduction of rural poverty, which has recently slowed in a number of countries with
a large number of poor.

* Peace and security. Conflict triggers instability and social dislocation, hampering
growth and undoing progress in poverty reduction. As Africa's experience demon-
strates, civil wars and domestic unrest can easily spread, destabilizing entire re-
gions and limiting countries' abilities to share in the benefits of expanding world
trade, financial flows, and technological advances.

* Financial stability. Boom and bust economic cycles prevent countries from con-
solidating progress in poverty reduction, because it is the poorest who are the most
vulnerable to these swings. For example, evidence from metropolitan areas in Bra-
zil shows recent large swings in the poverty rate, which edged up in the wake of the
emerging market financial crisis and has fallen again since late 1999 thanks to the
resumption of growth.

Although a number of global and regional endeavors to create IPGs entail consider-
able investment costs, others do not. For example, the chief input into the creation and
promulgation of rules and standards to safeguard financial stability is negotiations, not
capital. Such policy initiatives may therefore have even higher financial payoffs in terms
of poverty reduction.

Source: World Bank (2001).
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a new role for official development assistance (ODA) or foreign aid (multi-
lateral and bilateral).

In chapter 3 Barrett discusses how coordination problems are resolved in
local communities and within nations. In essence, the solution lies in a clearer
definition of property rights, which then create private incentives to cooperate.
In his classic contribution, Coase (1990) reviews the history of lighthouses in
the United Kingdom and concludes that property rights were reasonably well
defined and permitted a system of user fees (principally, a fixed entry fee) that
funded lighthouses without extensive state intervention. However, Barrett ar-
gues that such a definition of property rights becomes progressively less useful
as the spatial domain expands to include an increasing number of nations.

Morrissey, te Velde, and Hewitt reflect on another interesting definitional
issue: what is the difference between externalities and public goods? In a re-
cent contribution, Kanbur (200 lb) uses both terms in the title of his paper, but
then uses them synonymously in the text. The term externality refers to the
consequences my actions may have for others for which they receive no finan-
cial compensation. We believe that the term cross-border externality is perhaps
more descriptive of a problem that requires international attention, and that the
term public good, with its more subtle connotations, is less easy to handle both
analytically and operationally. But perhaps this ship has sailed. Morrissey, te
Velde, and Hewitt, arguing through examples, conclude that while the problem

originates, in the first instance, through externalities, the solution takes on the
character of a public good. Thus when nations pollute, that has consequences
for other nations for which they are not compensated. The polluted environ-
ment then becomes a public bad that requires public action.

Based on these considerations, Morrissey, te Velde, and Hewitt offer a clas-
sification of public goods. In the spirit of World Bank (2001), they conclude
that several categories of public expenditures that relate to the environment,
health, peacekeeping, knowledge generation and diffusion, and international
governance are most closely related to public goods. They then classify the
public goods into two categories: those that principally have national benefits
and those that have international benefits.

Rules and Institutions

Rules and institutions are themselves public goods, and are key to the provi-
sion of IPGs. Indeed, they often better meet the criteria for nonrivalry and



Global Incentivesfor International Public Goods 9

nonexcludability than do direct benefits arising, for example, from a cleaner
environment and more research and development. Nonrivalry applies clearly
to standards and with minor qualification to institutions. Nonexcludability, as
always, is more problematic. Standards can be proprietary and institutions can
close their doors to some would-be participants. Standards are seldom
uncontroversial. A key problem with setting standards is that standard setting
assumes knowledge of and consensus on a variety of matters. For example,
economists disagree about the design of an efficient bankruptcy law and about
whether fixed or flexible exchange rates are superior. Even the new guidelines
for capital adequacy, which have key regulatory implications, invite contro-
versy. However, a variety of standards and institutions have open accessibility.

Barrett, in chapter 3, considers the role of standards in helping achieve coor-
dination in relation to achieving a cleaner environment. The role of financial
standards is discussed in World Bank (2001), which also summarizes some of
the growing literature on that subject. Sandier, in chapter 4, describes several
international public institutions with varying degrees of accessibility that pro-
vide, for example, peacekeeping, communications, and development finance
services.

Technology for Public Goods Production

The discussion above has focused on the nature of benefits and costs associ-
ated with IPGs. However, a cost-benefit analysis for their provision also re-
quires knowledge of their production technology.

In this context it is useful to consider three types of IPGs, which Sandier
discusses in detail in chapter 4 and are summarized here in table 1.1. Best shot
goods, which depend on focused technical expertise and benefit from econo-
mies of scale, are organized for production and delivery in a centralized loca-
tion or in a closely networked manner. Traditionally, such goods have been
supplied through the so-called "push" model, with the public sector sponsor-
ing the enterprise and assuming the full financial risk.

"Pull" measures operate by recognizing that the public sector continues to
bear some of the responsibility for financing public goods even as it seeks to
harness the private sector's flexibility and entrepreneurship. This is achieved
by shifting some of the risk of product development to the private sector. Pull
measures are not, however, conventional subsidies, but are more like contin-
gent contracts. Payment is due only if services are delivered.
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Table 1.1. Production Technologies of Public Goods:

Institutional Implications

Supply technology Examples Institutional implications

Best shot: the most * Finding a cure for AIDS Incentives in the form of "prizes,"

concerted effort * Neutralizing a pest or assured compensation, shift the

determines the public * Engineering the next risk of product development to the

good level green revolution private sector. Requires complex

public-private partnerships and
supporting regulations.

Summation: the -Curbing air pollution Cannot typically rely on voluntary

(weighted) sum of * Reducing global warming action at the national level. Interna-

individual contribu- * Cataloging species tional treaties can create the property

tions determines the (trading) rights needed for provision

public good level of the public good, but also requires

systems of taxes and penalties that

limit the free-rider problem.

Weakest link: the - Containing river blindness Capacity building required in poor

smallest eftort * Limiting the spread of countries. Partnerships amnong various

determines the insurrections participants can circumvent collective

public good level *Achieving international action problems. Incentives are

financial stability critical to limit moral hazard
(cheating) that puts others at risk.

Source: Adapted from chapter 4 in this volume.

In contrast, summation and weakest link goods, which depend on the ac-

tions and contributions of widely dispersed individuals, are not generally suit-

able for either the push or the pull approach. Instead, such goods require a wide

set of global partnerships. Official agencies essentially play a catalytic role,

and the pragmatic mobilization of global coalitions through informal partner-

ships, standards, and treaties becomes more prominent.

INCENTIVES FOR RESPONSIBLE ACTION

When global outcomes result from the uncoordinated actions of many indi-

viduals, institutions, and governments, the unintended consequences can some-

times be financially serious, but additional financial resources do not always
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help achieve the needed coordination. Coordinated action requires incentives,
not just for the sake of efficiency, but also for inclusiveness. Establishing in-
centives for governments, nongovernmental entities, the business sector, and
individuals to act in the global interest lies at the core of providing IPGs. Mea-
sures to contain global warming and maintain financial stability and the inter-
national trade regime are some of the most prominent examples where
international coordination is critical.

The policy goal is to establish rules of the game that promote efficiency,
transparency, and equity in access. To that end, the global community uses a
variety of devices, including standards, treaties, and supporting regulations.
This section first follows Barrett's arguments in chapter 3 to highlight the con-
straints on effective coordination through these mechanisms. However, it then
goes on to suggest where the possibilities for coordination may lie. It follows
Barrett in exploring the idea of a "tipping" balance. When a sufficient number
of parties agree to a course of action, then the balance can quickly shift from a
lack of cooperation to a cooperative outcome. To this end, this section explores
the current constraints underlying the Kyoto Protocol on global warming and
concludes that a learning process is ongoing, which could achieve coordinated
outcomes in the future. Similarly, the recent emergence of a variety of global
coalitions in the form of advocacy and action groups could also help achieve a
critical level of cooperation.

The Constraints to International Coordination

Cooperation in the supply of IPGs-on a global or regional scale-is often
expressed in an international treaty or agreement, supported by the required
institutions, for example, a treaty secretariat and, possibly, arrangements for
side payments. Treaties can set rules of the game in a way that is more binding
than standards, but with a few important exceptions, such as fisheries treaties
and the Montreal Protocol for Ozone Reduction, they have been difficult to
accomplish. Regulatory oversight of global activities has succeeded in some
areas, such as air traffic control, but has been more contentious in others, such
as international antitrust and competition policy.

Barrett, in chapter 3, identifies why international cooperation is difficult,
using the concepts of game theory. He argues that international treaties are
extremely difficult to enforce, because they almost always allow a country to
opt out. He then asks if trade linkages, which are based on reciprocal relations,
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can be used to enforce treaties and is pessimistic on this score. Instead of the
"stick" of trade sanctions, the "carrot" of financial compensation may some-
times work, but again, Barrett is not optimistic.

A country's interests in influencing the supply of global and regional public
goods depends on what other countries are doing, therefore treaty design must
take this strategic interdependence into account. Barrett explores many of the

implications that flow from this observation. For example, where strategic in-

terdependence exists, negative and positive feedback is possible. With negative
feedback, as one country increases its supply of the public good, others have an
incentive to reduce their supply. In contrast, with positive feedback, some may
have an incentive to increase their supply.

Barrett notes that a supranational government backed by the power to tax

could remedy the mismatch of demand for and supply of IPGs, but because no
such entity exists, the commitment of public and private resources to IPGs
requires the coordination of efforts across national borders, a process that is
often slow and difficult to enforce. Barrett notes also that successful treaties
have typically depended upon the interests of a single nation or a few nations

for whom the obligations under the treaty were beneficial, almost no matter
how the other countries chose to proceed. He cites the Montreal Protocol for
Ozone Layer Depletion as an example where the strong U.S. interest created
the necessary condition for the treaty to be established.

On a more hopeful note, Barrett's analysis shows that in the presence of
positive feedback coupled with a threshold effect, a tipping point may exist,
such that with the agreement of a critical mass of nations, the incentives to join
the treaty are increased for the nonparticipating nations. The global system of
trading rules achieved under successive rounds of multilateral negotiations is
an example. Starting principally with a small group of industrial nations, over
time an increasingly larger group of countries has become party to the obliga-
tions under these rules. Moreover, even though the system embodies a set of
reciprocal obligations, and hence the possibility of reciprocal sanctions, coun-
tries have increasingly come to accept something close to an economist's ideal:
the merits of unilateral trade liberalization.

The Kyoto Protocol: The First Stage of a Learning Curve?

Even though disastrous consequences resulting from global warming are low-
probability events, their costs, if they transpired, could be catastrophically high,
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and would also be disproportionately borne by the poor. Therefore, pursuant to
the precautionary principle, the global community has a strong interest in miti-
gating these risks, and despite the controversies that have arisen, progress to
date demonstrates that the coordination of incentives can be achieved in an
evolutionary way. Currently the main approach to reducing global warming,
embodied in the 1997 Kyoto Protocol, establishes quantitative limits by coun-
try on its emission of the greenhouse gases responsible for warming: signato-
ries to the protocol are required to reduce their greenhouse gas emissions at
least 5 percent by 2008-12. While many elements of the protocol are subject to
criticism, it is a necessary step toward a global governance system for manag-
ing the risks of global warming. The many experiments currently under way
could create the necessary basis for a substantive agreement.

A special feature of the Kyoto Protocol is its Clean Development Mecha-
nism, which provides for the possibility of international trade in emission rights.
Such trade would contribute to efficiency in reducing emissions, and could
also transfer significant resources from industrial to developing countries. If
trading rights function effectively, the marginal cost of eliminating a ton of
carbon emissions could fall from US$200 to US$23 (Cooper 2000). However,
some consider the protocol as a whole to be both inefficient and unworkable
(Cooper 2000; Nordhaus and Boyer 1998; chapter 3 in this volume).

Despite the provision for trading, however, Nordhaus and Boyer (1998) con-
clude that the approach is inefficient, because the benchmark emission reduc-
tions set for different countries are arbitrary and will not lead to a globally
optimal mix of reductions. Moreover, about two-thirds of the costs would fall
on the United States, which because of the macroeconomic implications is
unlikely to support the protocol. Others criticize the Kyoto Protocol for being
difficult to monitor (Cooper 2000) and for its weak treaty. However, despite its
weaknesses, new ideas and practices are emerging from experience with the
negotiation of the Kyoto Protocol, which could lead to a more acceptable and
workable system.

The immediate prospects of international trade in pollution rights under the
Clean Development Mechanism are not bright, but the idea's eventual promise
makes this an important experiment. Under the mechanism, industrial coun-
tries that have committed to reduce their greenhouse gas emissions could pur-
chase rights to emit greenhouse gases from activities in developing countries
that hold emission rights. Emission rights trading is intended to ensure that
emissions reductions occur where they are cheapest to implement.
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The Kyoto Protocol is unclear about exactly how such reductions would be

measured and certified. This is a crucial impediment. However, if the mecha-

nism could be made to work, the resulting resource transfers to developing

countries could be US$5 billion to US$10 billion a year (Black and others

2000). The major beneficiaries would be China, India, and Russia, but other

countries would also benefit.2 For Colombia, sales of pollution permits could

raise revenues equal to those from exports of bananas or cut flowers (Black and

others 2000). Collateral benefits in the form of higher rural wages, higher em-

ployment, greater technology transfers, and reduced air and water pollution

could add to the development impact (Austin and Faeth 2000; Black and others

2000). The Prototype Carbon Fund, a private-public partnership sponsored by

the World Bank, aims to facilitate emissions rights transactions between pri-

vate investors and host countries (see Newcombe 2001 for details). By moni-

toring emissions reduction, verification, and certification, the fund could help

build trust between the parties from an early stage. Such trust is necessary for

sound development of the market. The fund also expects to attract additional

public and private resources and promote the transfer of environmentally safe

technologies. The Prototype Carbon Fund is an example of networks that could

help increase coordination across national borders.

Networks for Fostering Coalitions

In the absence of a central authority to ensure coordination, can informal coa-

litions of stakeholders serve a constructive function? The spontaneous growth

of global coalitions that can be observed today is a favorable development.

These networks of nongovernmental and governmental actors carry some of

the burden of building constituencies for coordinated action. Multilateral orga-

nizations can play a critical convening function and a role as catalysts and

supporters of coalitions to provide IPGs.

Reinicke (2001, p. 43) states that these trilateral alliances among govern-

ments, civil society, and the private sector serve to "internalize the changing

global environment, especially the basic value of deeper integration of the world

economy." By bringing together complementary strengths, they help "address

transnational issues that no single group can resolve itself." However, as Picciotto

(1995) has emphasized, global networks are effective when their organization

reflects the characteristics of the public good in question.
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Alliances have been used extensively in the corporate world, where they serve
two functions: reducing transactions costs and fostering a learning process (see
Mody 1993). In a corporate environment, as in global public policy, transaction
costs occur when markets lack sufficient information, and hence dysfunctional
actions on the part of the various actors involved are possible. In principle, when
the incentives to share complementary information can be created, an alliance
can reduce information gaps, but the main gains are unlikely to lie in a one-shot
sharing of information. Alliances' ability to achieve coordination is likely to oc-
cur principally when they can experiment with innovative approaches. The learn-
ing processes that unfold as a result can help identify, and even create, conditions
under which cooperation becomes more attractive to the various parties. Bal-
anced against these benefits are the obvious costs that arise if alliances generate
restricted clubs. In the corporate world, this leads to concerns about the creation
and exercise of market power. In the policy world, the concern lies with the
creation of rules and institutions that serve to exclude rather than include.

Policy networks can serve several functions. They can, for example, advo-
cate special causes, but they can go further and help negotiate and set global
standards (Reinicke 2001). An example that illustrates the potential for net-
works is the World Commission on Dams. The commission was charged with
the sensitive task of proposing standards that could meet multiple objectives:
furthering economic growth, protecting the environment, and ensuring a fair
deal to those who are displaced or otherwise hurt by the construction of the
dam. The commission brought together political and economic leaders from
across the globe. Multilateral institutions such as the World Bank worked mainly
to facilitate the process. In the event, the progress achieved was perhaps lim-
ited and the challenges remain; however, as with the Kyoto Protocol, such ef-
forts are early steps in confronting complex tradeoffs.

INTEGRATING COUNTRY-BASED FINANCING
AND GLOBAL AND REGIONAL PROGRAMS

The financing of IPGs raises a series of questions. What do we know about the
trends in the financing of IPGs? Are these trends largely beneficial, or are there
underlying risks against which policymakers need to be vigilant? Looking ahead,
is a centralized pool of funding to finance IPGs something to think about?
What types of financing arrangements would make the most effective use of
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scarce public resources? What should the role of international financial institu-

tions be in furthering the financing of IPGs?

International Development Assistance for IPGs

The provision of IPGs calls for policies and financing at various jurisdictional

levels ranging from the local to the global. At this time, we simply do not know

how much aggregate funding occurs for IPGs. We do have a somewhat better

idea about a narrower question: the extent of official financing by multilateral

and bilateral donors that directly or indirectly facilitates the creation of IPGs in

developing countries (see World Bank 2001, chapter 4). Such financing does

not, of course, include the financing of IPGs undertaken in the industrial coun-

tries. Thus, for example, the annual budget of the U.S. Environmental Protec-

tion Agency is about US$10 billion dollars, much of which potentially provides

an IPG; all ODA directed toward environmental IPGs is about one-tenth of the

U.S. Environmental Protection Agency's budget. However, official financing

also omits the IPGs financed by developing countries without international

assistance and expenditures incurred by multilateral agencies but not financed

by the conventional aid budget. Thus, for example, funding of United Nations

peacekeeping forces is not reflected in official financing statistics, which there-

fore show a smaller amount devoted to matters related to safeguarding of peace

than is the case in reality (see World Bank 2001).

Yet despite these limitations, trends in the official financing of IPGs are im-

portant not only because of the implications for the effectiveness of such financ-

ing, but also because these trends are likely to reflect broader global priorities.

Core and Complementary Activities

In the empirical discussion that follows, an important distinction in made be-

tween core and complementary activities. Core activities aim to produce IPGs.

These activities include global and regional programs, as well as activities that

are focused in one country, but whose benefits spill over to others. Examples of

multicountry programs include carrying out international agricultural research;

creating incentives to achieve breakthroughs in medical technology; and hold-

ing negotiations to develop rules and standards, such as the bank solvency pro-

posals the Basle committee of financial regulators advanced in early 2001. An

example of a country-focused activity with positive spillovers is an effective
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epidemiological policy to combat a disease in one country that also reduces
neighboring countries' exposure to that disease.

By contrast, complementary activities prepare countries to consume the IPGs
that core activities make available, while at the same time creating valuable
national public goods. Traditional country-based financial flows to support
domestic policy, institutional reform, and investment in infrastructure are pri-
marily motivated by the benefits expected within the country, but these flows
and the national public goods they help create may also enhance the country's
ability to absorb the benefits of IPGs. For example, a country cannot use inter-
national agricultural research goods effectively in the absence of adequate do-
mestic agricultural services and incentives. Thus core and complementary
activities interact. For the best results, they must go hand in hand.

Trends in International Resource Transfers for IPGs

International resource transfers for core activities amount to about US$5 bil-
lion a year (table 1.2). Sources with a global or regional mandate provide US$3
billion a year, typically as grants-private charitable foundations contribute
about $1 billion and the rest is channeled by official donors through a variety of
trust funds. In addition, country-based concessional aid (grants and loans with
a grant component of more than 25 percent, commonly referred to simply as
"aid" and more formally as ODA) finances transfers in the amount of US$2
billion for those national public goods that, like peacekeeping, also have cross-
border implications.

Table 1.2. Sources of Funding for IPGs and Complementary Activities,
Annual Averages, 1995-99
(US$ billions)

Global and regional Country-based
funding financing

Trust Conces- Non-
Category Foundations funds sional concessional Tbtal

IPGs ("core" goods) 1 2 2 0 5
Complementary goods 0 0 8 3 11

Total 1 2 10 3 16

Source: World Bank (2001) based on The Foundation Center (1997, 2001); Development Assistance
Committee of the Organisation for Economic Co-operation and Development data.
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An additional US$11 billion a year is spent on complementary activities

that fund domestic mechanisms and the infrastructure that allow countries to

absorb the benefits of these IPGs. Thus, for example, funding is needed to

build domestic public health infrastructure so that countries can benefit from

such IPGs as drugs and vaccines to control infectious diseases; and environ-

mental education, training, and administrative capacity are needed at the local

level to complement intemational agreements to reduce pollution. These comple-

mentary activities are funded in large part by concessional funds (US$8 bil-

lion), and in part by nonconcessional lending from multilateral financial
institutions (US$3 billion).

The Role of Aid: Official Development Assistance

Although philanthropic assistance is important and likely to grow (World Bank

2001), as is nonconcessional official assistance, the bulk of funding comes

through concessional assistance or ODA. In the second half of the 1 990s ODA

contributed about US$2 billion a year toward core IPG spending. As a fraction

of total ODA, spending on IPGs rose from about 1.5 percent in the 1970s to 3.5

percent in the late 1990s (figure 1.1). In 1999 core spending reached nearly 8

percent of ODA, largely reflecting increased expenditure for peacekeeping op-

erations. Funding for health, the environment, and peacekeeping has grown sig-

nificantly, while that for knowledge generation and dissemination has stagnated.

A far more significant part of ODA-estimated at about US$8 billion a year
in the late 1990s-is channeled to complementary expenditure. This compo-

nent rose from about 6 percent of all ODA in the 1970s to more than 15 percent

in the late 1990s. These expenditures have been relatively resilient in the face

of declining aid flows since the mid-1990s. They are particularly important in

the health domain, where the control of infectious diseases requires significant

supporting infrastructure.
In chapter 5, te Velde, Morrissey, and Hewitt present a detailed analysis of

spending by official donors on IPGs. The authors classify public goods into

five "sectors": environment, health, knowledge, governance, and conflict pre-

vention or security. Building on the analysis of World Bank (2001), they prefer

to divide public goods into international and domestic categories. While these

match the core and complementary distinctions to a significant extent-both in

levels and trends-as the authors explain, some differences are apparent. These

authors also examine the behavior of specific donors with regard to the financ-

ing of IPGs and find a generally rising trend.
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Figure 1.1. Share of Development Assistance Allocated to IPGs, 1970-99

Percentage of total ODA US$ billions
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Sotrce: World Bank staff estimates.

Te Velde, Morrissey, and Hewitt also ask if the increasing slhar e of resources
that have been directed to the provision of IPGs has come at the expense of
other forms of aid. Until the early 1990s, while expenditures on IPGs grew, so
apparently did expenditures on all other aid. However, the continued increase
in spending on IPGs in the 1990s took place in an environment of declining
overall aid, implying that IPG spending is displacing other expenditures. They
conclude, however, that spending on national public goods in the five sectors
they consider also grew in the 1990s. Thus IPGs and national public goods
grew, while other traditional forms of aid declined.

Regional Public Goods

In chapter 6 Ferroni examines the financing of regional public goods. His analy-
sis agrees with Barrett's that regional public goods may be easier to supply
than global public goods. All else being equal, the incentives to free-ride increase
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with the number of countries that must supply a public good. Given the growth

in the number of regional trade agreements during the past decade, Ferroni

infers that the demand for regional public goods is rising. The pursuit of com-

mercial integration gradually leads to cooperation in policy domains beyond

trade, including infrastructure (an area of cross-border cooperation not addressed

here or in chapter 5), finance, public health, environmental codes and stan-

dards, and other areas. However, he notes that joint action by countries in a

region is neither straightforward nor easy, despite the growing interest in re-

gional integration worldwide.
Ferroni focuses on the role of the multilateral development banks in supply-

ing and financing regional public goods. He argues that these institutions are

increasingly engaged in working with their borrowing member governments to

supply regional public goods and analyzes how the banks' lending and

nonlending operations are financing regional public goods. With reference to

the core versus complementary distinction, he clarifies the types of public goods-

related activities that can be funded by means of loans, specifies those instances

where the less abundant resource of grants is appropriate, and outlines some of

the pitfalls that can accompany grant financing.

Can-and Should-Additional Official Resources
Be Devoted to IPGs?

While no estimate exists for the resources required for IPGs, the presumption

often is that significant additional resources could be effectively used. For ex-

ample, the United Nations Special Session on HIV/AIDS concluded: "An overall

annual expenditure target of US$7-10 billion in low- and middle-income coun-

tries must be reached to mount a comprehensive and successful response to

HIV/AIDS. The shortage of resources to fight tuberculosis and malaria stands

at about US$2 billion a year" (see http://www.un.org/galaids/ungassfactsheets/

html fsfund_en.htm). Clearly these sums are large not only in relation to offi-

cial resource transfers for IPGs, but also in relation to the overall aid flows to

developing countries.
In the case of other IPGs, the demand for additional resources is more con-

troversial. For example, with respect to global warming, Schelling (1997) ar-

gues that the benefits will largely accrue to future generations, who will also be

richer, and who should, therefore, bear the cost. Thus scarce resources should
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be used to finance current more pressing needs. In chapter 4 Sandier urges
caution in the enthusiasm for expanded financing of IPGs. He notes that the
examples of pure public goods are few, and that institutional arrangements can
often be achieved to create "club" goods, which can then generate revenues
necessary for the financing of such goods.

Kanbur (2001a) believes that IPGs help justify more aid. To him, global
demand for more IPGs justifies additional aid, though such additional aid may
best finance traditional (in our terminology, complementary) expenditures, such
as health delivery systems. He notes, however, that in some instances shifting
existing aid expenditures to the industrial countries for the provision of core
public goods may be desirable. Thus research and development (R&D) in rela-
tion to certain knowledge products may be most efficiently conducted in in-
dustrial countries.

Cooper (2001, p. 22) cautions that even if the case for significantly stepped-
up resources could be made, the prospects for doing so are not good. Review-
ing the evidence for proposals to create an international pool of resources that
could be used for financing LPGs, he notes that either the proposals were not
based on sound principles, or the amounts involved were small, or, most im-
portant, the political consensus to implement the proposals simply did not ex-
ist. In practice, he concludes, the answer to the question: "Are there any prospects
for developing fully international sources of finance for global public goods?"
is no, because of "the attitude of governments and their public towards taxes."

The problem of added resources may ultimately be solved in unconven-
tional ways. Lancaster (2000) argues that political support does exist in the
United States for devoting more resources to global problems, but that these
resources are being channeled in new ways that reflect the objectives of either
directly dealing with the poor or mediating aid through the private sector. The
U.S. tax credit for development of an AIDS vaccine is an example of funds
made available, but not transferred through traditional channels. Tax incen-
tives for charitable giving similarly enlarge the resource envelope. These and
other shifts imply that in the aid business, it will not be business as usual.

Thus both the rationale and prospects for a general enhancement of resources
for IPGs remain clouded. For this reason, while the importance of ensuring
adequate funding for specific purposes, such as dealing with HIV/AIDS, can-
not be minimized-and, indeed, scarce available resources should be used to
their maximum potential-the continuing emphasis must be on generating in-
centives at the local level for activities that contribute to IPGs.
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Leveraging Official and Philanthropic Resources

Private foundation and official resources are scarce, and the claims on their use

are many. Leveraging these resources can expand the envelope of funds avail-

able to provide IPGs. The goal of such leveraging is to attract commercially-

oriented resources, but because of the financial risks involved in the provision

of such goods, private funding may not be forthcoming. Pull mechanisms op-

erate not by subsidizing activities in the traditional manner, but by assuring

sales contingent on the successful development of the public good in question.
Such leveraging is most likely in the development of vaccines and new agricul-
tural technology, but possibly also in narrowing the digital divide. In these

contexts a key technological development is often required that, in turn, im-

plies the deployment of significant dedicated resources. By offering the "prize"

of an assured minimal market, the private sector can sometimes be motivated

to devote its own resources to the risky development phase. The chronometer

to solve the longitude problem and the means to control cholera were both the

results of prize competitions (Cooper 2001). Pull mechanisms through contin-

gent contracts can be both effective and efficient, because they pay for the

output of research (the public good itself), not for the inputs (Kremer 2000).

The push approach has traditionally been used for best shot public goods

that require a high degree of technical expertise and where high fixed costs of

production are associated with significant technical and market risks (see table

1.1). Knowledge and knowledge infrastructure are best shot public goods, of

which the Internet is an example. The U.S. Department of Defense and its

Advanced Research Projects Agency created the Internet. Its use exploded

through private initiative once the network and its protocols had been estab-

lished, and could be greatly enhanced through an initial push on portals and

navigation standards for developing country commnunities. Such a push could

not only fund early fixed costs, but could also generate demonstration effects

that subsequently pull in new private initiatives.
Because the incidence of HIV/A1DS is highest in many developing coun-

tries with a low ability to pay, the incentives to invest in R&D are weak, as the

developer may not be able to directly recoup the costs.3 Low purchasing power

and low childhood immunization rates create the presumption on the part of

pharmaceutical companies that the market for an AIDS vaccine in developing

countries would not be large enough to warrant the investment. Even though

the cost of all four basic childhood vaccines is less than US$1 per child, coverage
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remains low in the poorest countries, and an AIDS vaccine is likely to be much
more expensive.

Recent push mechanisms for vaccines have operated through networks of
governmental and nongovernmental organizations, with representation from
the private sector. The Medicines for Malaria Venture, the International AIDS
Vaccine Initiative, and similar networks draw funds from private foundations
and official trust funds to finance vaccine and drug development (for details,
see World Bank 2001).

Other pull approaches are under consideration. Under a U.S. government
proposal, every US$1 of vaccine sales would be matched by a US$1 tax credit. 4

Setting up an HIV vaccine purchase fund financed by donors and developing
countries would also signal the commitment to pay for a vaccine and would
stimulate private sector research. A replenishing fund has been proposed using
International Development Association (IDA) resources and other multilateral
concessional funds (Ainsworth and others 1999). Providing contingent loans
and guarantees to developing countries to purchase a vaccine that would meet
donors' standards is another option to stimulate private sector R&D. By creat-
ing a greater likelihood of vaccine use, traditional country-based programs can
also pull the development of vaccines.

Some major uncertainties surround global pull initiatives, however. Is the
international community willing to lock in large amounts of capital for a long
time if this means reducing the availability of resources for other development
priorities? Will the promise of funds be credible enough to bring about the
necessary research effort? Will the processes for evaluating whether countries
qualify to receive such funds be simple enough to minimize disputes? These
uncertainties reveal why country-specific development assistance and policy
dialogue should continue.5 Indeed, by building the infrastructure needed to
deliver vaccines and provide supporting medical and sanitation services, such
country programs may exert the strongest pull on vaccine development.

The New Challenges for International Organizations

International organizations have been central to the provision of public goods
through their resources, their knowledge transfers, and their global negotia-
tions and rule making (Kapur 2000). They also generate information; lower the
cost of transactions; encourage members to think about a common future; create
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links across issues; and create and diffuse ideas, norms, and expectations (Martin
and Simmons 1998; Ruggie 1992). In addition, they negotiate and manage
rules for conditionality, sanctions, and even the use of direct force (as in the
case of the North Atlantic Treaty Organization). Intemational organizations
are themselves IPGs (see chapter 4 in this volume).

Thus international organizations are critical to the three-pronged approach
to IPGs advocated in this chapter: in their catalytic role in convening stake-
holders and providing platforms for intemational joint action, as conduits for
funding investments (both for the core and complementary activities) that their
clients undertake, and in the creation of the frameworks to leverage public
resources with private funds. However, significant challenges lie ahead. In light
of the foregoing discussion, it is not clear that international organizations will
be able to deploy more resources unless a significant change occurs in the
international aid environment. Linked to the question of more aid is the ability
of all donors to use their funds more efficiently, a challenge that does not go
away with the move from traditional expenditures toward IPGs. At the same
time, to function effectively themselves, international organizations need to
better coordinate with each other, observing the principle of subsidiarity. They
could also achieve greater effectiveness by deploying innovative financial in-
struments; however, we would caution against the search for more finely-tuned
financial instruments unless set in the context of genuine project opportunities.

Making larger aid budgets available to international organizations and to all
donors could significantly boost priority areas, such as vaccines and drugs for
diseases that disproportionately affect the poor. However, additional spending
on a significant scale risks damaging existing country programs and comple-
mentary expenditures. While more funds may be available, they may not be
routed through the traditional international organizations. At the same time,
the concern also exists about how efficiently aid resources are used. Both more
funds and new incentive frameworks for effective aid deployment are needed,
as are improved mechanisms for aid coordination (World Bank 2001, chapter
4). The IPGs agenda opens up new, and heretofore little explored, dimensions
of aid coordination that relate to timing, balance, and synergy between core
and complementary activities.

International organizations must be willing to observe the principle of
subsidiarity: allowing the most effective organization in any given initiative
to take the lead. They must partner with others to establish priorities, set
standards, and use demonstration projects to create knowledge for action. The
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discussion of such coalition-based governance and the meaning of subsidiarity
in this context is still at an early stage. It will need to evolve in the context of an
appropriate, yet still to be identified, framework for achieving effective
policymaking in a decentralized stakeholder setting. By operating in a network-
based system of governance, international organizations will influence politi-
cal decisionmaking to advance global interests.

Ferroni, in chapter 6, is cautious about the proposal for differentially pricing
loans for IPGs, because that does not expand the envelope of resources. In
theory, differential pricing would permit fine-tuning of subsidies for different
kinds of IPGs, but it could also be difficult to administer, with administration
likely becoming a politically charged exercise.

In the absence of differential pricing, loans will need to be combined with
grant funding in appropriate combinations to foster the production of some
public goods that spill across borders. This is already being done in the formn of
hybrid financial products that combine concessional or nonconcessional lend-
ing (depending on the type of borrower) and grant-based co-financing. The
question is where will the full measure of needed grant funding come from?
Possible answers include bilateral donors and transfers financed by increased
charges on ordinary capital loans extended by the multilateral development
banks. Neither of these options looks promising today. The financing of IPGs
requiring public funding beyond current levels is therefore likely to depend on
ad hoc arrangements for some time.

CONCLUSIONS

The already difficult task of providing IPGs is embedded in the even more
complex evolution of global governance structures accompanying the process
of globalization. National governments, international organizations, and the
new networks that join these traditional sources of authority with civil society
and the private sector will guide the provision of IPGs. The incentives for the
generation and delivery of IPGs-reflected in international standards, regula-
tions, and treaties-should ideally be set by the principles of economic effi-
ciency and equity; however, it is the broader governance process that determines
which incentives are put in place. Many economists believe, for example, that
carbon taxation is superior to the quantitative emission limits proposed under
the Kyoto Protocol. However, the political ability to implement such taxation
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does not exist at the present time. As such, the most fruitful approach is likely

to be one that is not committed to a single course of action. Rather, multiple

experiments in local and global contexts are likely to help illuminate what will

work in practice.
The challenges of financing IPGs arise from the features that distinguish

public goods from private ones, and also because of differences in the national

and intemational taxation environments. National governments, either directly,

or indirectly through their contributions to international organizations, are the

principal sources of finance for IPGs. Much has been written about the scope

for truly international sources of funding for public goods: the Tobin tax, the

carbon tax, International Monetary Fund gold, and so on. In practice, and for

many reasons (some of which are controversial), this scope is currently lim-

ited. Thus the supply of IPGs will largely continue to depend on governments'

willingness and ability to devote national resources under their control to inter-

national purposes and goals. Significant contributions from charitable organi-

zations augment official resources, and both must increasingly be leveraged by

commercially motivated private money for some IPGs and for private goods

and services that generate desirable cross-border externalities.

The multilateral financial institutions have come to recognize the growing

importance of LPGs to their mission. This places new challenges before them,

given that they have traditionally operated on a country-by-country basis. How-

ever, the pursuit of development and poverty reduction calls for policies and

interventions at levels ranging from the local to the global. Thus even though

the country focus continues to be important, it must be complemented by re-

gional and global problem solving to counter undesirable cross-border spillovers

and create a better environment for shared opportunities and growth. The mul-

tilateral organizations are uniquely placed to foster synergy and complementarity

between country-level and transnationally focused action.

NOTES

1. This chapter draws on the authors' contributions to World Bank (2001, chapter 5). The

authors would like to thank Christopher Gerrard, Ravi Kanbur, Robert Picciotto, and Todd Sandler

tor their comments on the chapter.
2. Other estimates predict much larger financial flows between countries, either as counterparts

of permit transactions or as compensatory side payments (OECD 1999). Moderate abatement strat-

egies would generate annual flows of about US$50 billion (in 1995 dollars), whereas more ambi-

tious abatement paths could generate as much as US$150 billion to US$200 billion annually.
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3. Total R&D expenditure on HIV vaccines was only about US$300 million in 1999, com-
pared with an estimated US$2 billion spent annually on research for AIDS treatment and tar-
geted to industrial country markets (Ainsworth and others 2000).

4. Unlike conventional tax credits that match R&D dollars spent, this credit would be available
only when sales have been achieved. Qualifying vaccines would include those that prevent dis-
eases causing at least I million deaths every year and would require regulatory approval (see
Kremer 2000).

5. About 30 percent of IDA operations in health, nutrition, and population (which, on average,
accounted for 15 percent of IDA investment lending in 1998-99) were directed at family and
reproductive health, especially increasing immunizations and providing information on good
health practices. IDA is the largest financier of tuberculosis control efforts in developing coun-
tries, with major operations in China and India. IDA is also a cofounder of the Global Initiative
to Roll Back Malaria, launched in 1998 with the aim of halving deaths from malaria by 2010.
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Chapter 2

DEFINING INTERNATIONAL
PUBLIC GOODS:

Conceptual Issues

Oliver Morrissey, Dirk Willem te Velde, and Adrian Hewitt

International public goods (IPGs) achieved prominence with the United Na-
tions Development Programme's publication Global Public Goods (Kaul,
Grunberg, and Stern 1999). That study adopted a wide-ranging definition of
IPGs that encompassed a broad range of development activities. Analytically,
the definition has since been narrowed by, for example, Kanbur, Sandler, and
Morrison (1999). Operationally, theWorld Bank (2001) has furtherdistinguished
between core and complementary activities associated with the provision of
IPGs (see also chapter 1 in this volume). The essential point here is that IPGs
provide widely available benefits, and providing these benefits is the core ac-
tivity. However, helping people or countries to actually avail themselves of the
public goods (to "consume" them) may also be necessary. Such enabling ex-
penditures are complementary to the core activities.

In this chapter we attempt to pull together current thinking on an appropri-
ate delineation of IPGs. Our goal, in part, is to provide a basis for chapter 5,
which quantifies the extent to which donor aid has financed the provision of
public goods. What exactly are IPGs? How can we assess whether official de-
velopment assistance is succeeding in providing them? This chapter first at-
tempts to define public goods, then classifies them according to the types of
benefits they yield from the perspective of users, and finally relates these cat-
egories to sectoral expenditures that are most likely to provide benefits that
have an international scope. We also discuss some implications for the financ-
ing of IPGs, in particular, the nature of cost-sharing arrangements that may be
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reasonable when citizens of different countries value the same public good

very differently.
This chapter reaches three main conclusions:

* The definition of IPGs is not precise, but operationally useful character-

izations are possible.
* IPGs are most relevant in the areas of health, the environment, knowl-

edge, security, and possibly economic and financial governance.

* To deal with the problem of differential valuation of public goods, break-

ing their costs of provision into those for research, coordination, and imple-

mentation may help make the financing problem more tractable.

INTERNATIONAL PUBLIC GOODS AND
EXTERNALITIES: SOME DEFINITIONS

The concept of IPGs is not as clearly defined as one would wish. A large litera-

ture is now available, and while there is broad consensus on what is at stake

and on what is being discussed, the writers' nuances differ. Each of the three

words-"international," "public," and "good"-can be questioned. In this sec-

tion we examine these words as a prelude to reaching an operational definition.

We also briefly consider the difference between the term public goods and the

concept of externalities, and conclude that they have the same practical impli-

cations for the purpose of the IPG research and policy agenda.

How Public Are Public Goods?

A classic economic definition of a public, or social, good is one "which all

enjoy in common in the sense that each individual's consumption of such a

good leads to no subtraction from any other individual's consumption of

that good" (Samuelson 1954, p. 387). This definition implies that a pure public

good must exhibit two characteristics. First, it should be nonexcludable, mean-

ing that once the good has been provided, nobody can be excluded from enjoy-

ing its benefits. Because free-riding cannot be prevented, in this context setting

a market price is not effective, and hence provision of a pure public good would

not be attractive to the private sector. If excludability is difficult or costly, there
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is a case for public provision of the good, or of a public contribution to the cost
of providing the good, so that the socially optimal level of provision is at-
tained. Second, a public good should be nonrival in consumption, which means
that consumption by one person does not diminish the amount available to
others. According to Kanbur, Sandier, and Morrison (1999, p. 61): "When
benefits are non-rival it is inefficient to exclude anyone who derives a posi-
tive benefit, because extending consumption to more users creates benefits
that cost society nothing."

In practice, goods will tend to exhibit neither characteristic completely, and
will therefore be impurely public. Many goods may be quasi-public or mixed
public and private, in the sense that they are either nonexcludable or nonrival,
but not both (see chapter 4). Thus the degree of "publicness" refers to the ex-
tent to which people can be prevented from benefiting once the good is pro-
vided. In the case of a pure public good, nobody can be prevented from enjoying
the benefits, and the benefits enjoyed by others do not reduce the amount of the
benefit available to anybody else. A lighthouse is a classic example: passing
ships cannot be prevented from benefiting from its presence (however, see
Coase's 1990 critique of this example). While one might think of air traffic
control or satellite communications as providing a similar type of benefit, there
is an important difference: preventing some from benefiting is technically fea-
sible. This possibility of exclusion means that such goods are not purely pub-
lic, and they are described as club goods, because only members of the club are
granted the benefits.

Public goods are undersupplied for two reasons. First, to an individual, the
investment cost of provision may exceed the returns. This essentially follows
from the inability to exclude potential beneficiaries from obtaining the ben-
efits, which implies that some or all of the beneficiaries will not pay for the
benefits, that is, they will free-ride. Second, even if charging for the benefits
received were possible, as noted, not everyone values the public good to the
same extent. Although in principle everybody benefits from public goods, some
will derive more utility from the good than others. Reducing greenhouse gas
emissions, for example, would appear to be a global public good, because it
reduces the climatic risk associated with global warming, and this is a benefit
to all. However, some may not perceive the benefit or may not rank it high
among their preferences, and therefore do not derive utility. As a consequence,
the design of prices to be charged is rendered extremely complex.
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How International Are International Public Goods?

Does the term international mean that the benefits are completely global, in the
sense that everybody on the globe benefits? In a broad sense the answer may be
yes, but in a narrow sense it may be no. Almost everyone would agree that, for
example, eradication of a disease such as malaria is an IPG. In principle, every-
body benefits because the risk of contracting the disease is eliminated. In prac-
tice, however, the initial risk of contracting the disease is effectively zero for
many people. From a practical perspective, the differences in the value placed
on an IPG have implications for beneficiaries' willingness to contribute to the
cost of providing the public good, because the size of the perceived benefit

accruing to potential contributors influences their willingness to pay for the
required investment.

Thus the spatial range over which measurable benefits are economically
meaningful is different for different public goods. The spillover range to which
the benefits apply can extend from the truly global to mainly the local or the

community level, with international, regional, and national levels arrayed in
between (see chapter 3 for a detailed discussion). We use the term international
to signify that while the benefits extend well beyond national boundaries, they

may not apply everywhere on the globe. A regional public good is one whose

benefits accrue to the publics of neighboring nations (see chapter 6). Similarly,

a national public good is one whose benefits accrue mainly to a particular
country's public, while a local public good is one whose benefits are largely
subnational.

The delineation of each point on the spectrum from international to local is,
however, often unclear. National-level education would be considered a na-
tional public good, as the benefits accrue largely to the nation collectively;

however, if educated people can migrate, does this imply cross-border effects?
The answer depends on whether the individual migrant derives mainly a pri-
vate benefit. If the migrant is fully compensated in the destination country, that

country does not derive a public good. However, the act of migration may pro-
vide an IPG if the productivity benefits to the destination country are greater

than the wages paid to the migrant.' In our analysis, here and in chapter 5, we
find it useful to consider education as a national public good, but one that is a

necessary complement to IPGs.
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What Is Good about a Public Good

The final semantic issue concerns the word good. This is relatively straightfor-
ward: it means benefits that provide utility or satisfy wants. It does not mean
merchandise, as in goods and services, nor should it be interpreted as norma-
tive, as in for the good of the public, even if it is. In this sense the elimination of
a "public bad" (where bad means disutility), for example, disease or pollution,
is a public good.

Definition

The foregoing discussion thus leads to a definition: an international public
good is a benefit providing utility that is, in priniciple, available to everybody
throughout the globe.

Public Goods and Externalities

While, in theory we can distinguish clearly between public goods and the con-
cept of externalities, in practice the two concepts overlap. The essential feature
of a public good is that, once provided, the same quantity is available for con-
sumption by all individuals within the spatial range, and this single quantity is
also the total amount of the good available. By contrast, in the case of a private
good the total quantity available is the sum of the amounts consumed by each
individual. An externality, however, does not refer to the quantity of the good
available, but to the interdependence between agents. In particular, it refers to
"an interdependence that occurs outside of the price mechanism" (Cullis and
Jones 1992, p. 41). That is, consumption or production by one agent has effects
on other agents, either as consumers or producers.

In practice, paying too much attention to the distinction between public goods
and externalities may not be helpful. For example, pollution generated as part
of a production process is an externality (an external bad). As pollution accu-
mulates over time and spreads across borders, what was an externality effec-
tively becomes an international public bad, for example, through ozone depletion
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or global warming. A case then emerges for contributing to providing an IPG,
that is, reducing ozone depletion or greenhouse gas emissions. Standard public
intervention to reduce this externality could be through taxation, which im-
poses a price for the disutility caused and reduces consumption, or through
regulation, which creates specific restrictions on production technologies. Simi-
larly, vaccinating somebody against a disease is a private good, but one that has
an externality. Because the person is not going to catch the disease, and is
therefore not going to spread it, there is an external good, the reduced risk of
contagion. This external good provides a public good: the reduced risk of spread-
ing the disease. Thus in practice one cannot distinguish precisely between the
extemality and the public good. However, in each case the implications for
how the public good should be provided and how it should be financed is likely
to vary. For instance, the best option for the pollution example may be for the
polluter to pay and for the vaccination case to provide free vaccinations.

TYPES OF PUBLIC BENEFITS AND PUBLIC GOODS

Public goods, that is, goods that give rise to benefits that tend to be nonexclud-
able and nonrival, can be divided into three groups: those that directly provide
utility, those that reduce risk, and those that enhance capacity. While we dis-
cuss each in turn, they are inter-related, and a particular public good may pro-
vide all three types of benefits.2 If the benefit provides direct utility or reduces
risk, the public good is more likely to be international, because in principle,
everybody can benefit. If, however, the benefit is to enhance capacity, its spa-
tial range is more likely to be limited. Table 2.1 classifies IPGs based on the
nature of the benefits.

Several examples illustrate the direct utility provided by public goods. Re-
ducing the environmental degradation of a common property resource, such as
an ocean or a forest, improves the quality of the natural resource, for instance,
through undertaking conservation activities or preserving biodiversity. The in-
creased quality of the resource can enhance its productivity and sustainability,
which generates externality benefits (capacity enhancement) that all can enjoy.
Reducing poverty has a public good element in the same sense, that is, every-
body can derive utility from the knowledge that poverty has been reduced.
However, the public good is the knowledge that poverty has been reduced rather
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Table 2.1. Classification of IPGs by Range and Types of Benefits

Iype of benefit

Range of benefit Direct utility Risk reduction Capacity enhlancement

Global Conserving Reduced climatic risk; Global govemance
biodiversity reduced risk of financial institutions; global

instability knowledge generation

Regional Protecting forests Reduced acid rain; Research on arid
and lakes; peace- lower incidence of agriculture
keeping disease

Source: Authors.

than the actual reduction of poverty (poverty reduction is not a public good,
because increasing the incomes of poor people is both excludable and rival).

Many public goods provide a benefit that is in the form of reduced or elimi-
nated risk, where the risk is a disutility (or, in general, a public bad). Reducing
greenhouse gas emissions lowers the risk of global warming for everybody. By
contrast, reducing the risk associated with the pollution or exploitation of a
common property resource, such as an ocean, a lake, or a forest, is also a public
good, but may have a limited spatial range (regional or national ) depending on
who shares the resource. For example, reducing the acid rain generated by the
United Kingdom has benefits that are limited to other European countries (see
chapter 3). Pollution of the oceans imposes disutility at an international level,
so reduction of this pollution is an IPG. The same argument can apply to the
reduction of airborne pollution.

Reducing the risk associated with a disease is of greatest benefit to those
who live in areas where the disease is prevalent, and therefore tends to be a
regional public good. Improving security and related issues of peacekeeping
and reducing international crime are also public goods. If the reduced risk of
conflict (or, more generally, of insecurity) applies globally, it is an IPG. Given
the prevalence of international terrorism and the spillover of refugees, many
conflicts have an international dimension. Often, however, the benefits will be
regional or, on rare occasions, national.

Another set of public goods arises because the benefit is to enhance the
capacity to produce goods (which may be public or private), where the enhanced
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capacity is a benefit available to all. It is the enhanced capacity that constitutes
the public good, not necessarily the goods that may be produced as a result.
Knowledge is an example. In principle, knowledge is available to all equally;
however, some may be constrained in their ability to access or use the knowl-
edge, implying the need for complementary public goods. Knowledge itself
is nevertheless an IPG. Education enhances national capacity, and is there-
fore a national public good. Education also enhances the capacity to produce
global knowledge, and is therefore an activity complementary to providing
the IPG. Governance could also be included in this group of public goods,
because it enhances capacity, and good governance does, in principle, pro-
vide utility to all. Institutions relating to global or regional governance con-
tribute to global or regional public goods, although in most cases governance
is a national public good.

The three different types of public goods can be inter-related and can mutu-
ally reinforce each other, for example, reducing global warming may provide
benefits of all three forms. The core versus complementary distinction is rel-
evant here. Consider some definitions (World Bank 2001, p. 133):

Core activities aim to produce international public goods. These activi-
ties include global and regional programs undertaken with a transnational,
or multicountry, interest in mind, as well as activities that are focused in
one country but whose benefits spill over to others.

Complementary activities, in turn, prepare countries to consutme the
international public goods that core activities make available-while at
the same time creating valuable national public goods. Traditional coun-
try-based financial flows to support domestic policy and institutional re-
form and investment in infrastructure are primarily motivated by the
benefits expected within the country. But these flows and the national
public goods they help create may also enhance the country's ability to
absorb the benefits of international public goods.

Thus core refers to the provision of the global benefit or, in other words,
the production of the IPG. Complementary refers to helping in providing the
good or assisting in the ability to derive utility from the presence of the pub-
lic good. This is the production-consumption distinction. For example, elimi-
nating malaria would be a core IPG. Knowledge, and the research generating
such knowledge, would contribute directly to the core public good. However,
individual countries would have to contribute to provision through, for
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example, controlling mosquitoes. Such control would be a complementary
activity (which may be a public good) that is necessary to ensure provision of
the core activity. Consider knowledge, whose availability is an IPG. To avail
themselves of knowledge, however, people require education, therefore edu-
cation is a complementary public good that facilitates consumption. Further-
more, contributing to global knowledge requires education and research, hence
education is also a complementary activity that contributes to the provision
(production) of the core activity.

MAPPING THE PUBLIC GOODS
CLASSIFICATION INTO "SECTORS"

Having identified the types of benefits that give rise to public goods, we can
identify "sectors" for public goods: the environment, health, knowledge, secu-
rity and peace, and governance. Three of these sectors are largely associated
with benefits derived from reducing risk (the environment, health, and secu-
rity), and two are primarily associated with enhancing capacity (knowledge
and governance).

All IPGs are core activities in the sense defined earlier. Core public goods
may be international or national in range. For example, the provision of health
and of peace are core public goods, and this applies equally at an international
or a national level. If these core public goods are provided at all national levels,
this provides the IPG (although additional elements such as coordination may
be involved at the global level). Equally, if some countries do not provide the
good nationally, this will diminish, and may even negate, provision at the glo-
bal level. In this sense national public goods are complementary to IPGs. Where
this complementarity is on the production side, that is, national public goods
contribute to the provision of IPGs, then both can be considered core, but with
a different spillover range. Where the national public good is more relevant to
consumption or utilization of the IPG, then it is a complementary activity. Let
us elaborate by example, considering the five categories of public goods. A
summary of the discussion is provided in table 2.2, which provides a link to the
categorization used in chapter 5.

* Environment. The public good or activity is to provide environmental qual-
ity. As most aspects of environmental management have international
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dimensions, this is a core IPG. The benefits accrue principally in the form
of risk reduction, though a cleaner environment is also directly valued.
Either way, improved environmental quality tends to have an international
spillover range. For example, reducing industrial pollution around a city
will improve air quality and reduce the risk of illnesses in the locality.
However, the reduced ermissions may contribute to reducing global pollu-
tion. Conservation or preservation activities in forests or nature reserves
are basically national or local public goods, but they do provide potential
utility to all, and therefore have an international dimension. Such activi-
ties may be core at a national or local level, but complementary at an
international level.

* Health. The public good is to improve health status, and this applies at
the national and international levels. The eradication of disease is the
core activity for the IPG. If the disease is contagious, each afflicted coun-
try has to be able to contribute to control and reduction. This implies that
it has a health service, a national public good that is a complementary
activity to providing the IPG. Similarly, if a health care system exists, this
facilitates consumption of the public good.

* KYnowledge. Knowledge itself is an IPG. Core activities at the global level
include intemational research centers, for example, the international ag-
ricultural research centers contribute both to global knowledge and to
research on how to provide environmental public goods. Research cen-
ters are a core knowledge activity, but are also complementary to provid-
ing other categories of public goods. Complementary activities also include
those that contribute to disseminating knowledge, such as maintaining
Internet sites and global networks, such as the World Bank's Global De-
velopment Network. The provision of schools and teachers (a national
public good) and access to information are complementary activities that
facilitate the use of knowledge.

* Security. Global peace is an IPG. Activities that contribute to peace or
security, such as conflict prevention, are core activities. Similarly, institu-
tions such as the United Nations Security Council are complementary
activities at an international level, while policing is complementary at a
national level.

* Governance. Stable, good governance is a public good, both in providing
utility and enhancing capacity (and potentially in reducing the risk of
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Table 2.2. Examples of International and National Public Goods
by Sector

Sector and scope Core activity Complemeniary activity

Environment
International Research to reduce emissions Regulation and tax incentives
National Conservation Environmental education

Health
International Research to eliminate disease Vaccine distribution system
National Preventive health care Health care system

Kntowledge

International Specialized research centers Internet infrastructure
National Education service Education infrastructure

Security

International Conflict prevention Institutions for conflict management
National Crime reduction Policing

Govemance

International Multilateral institutions Strengthening domestic civil society
National Good government Civil service rcform

Source: Authors.

insecurity). The core activity is establishing global institutions to coordi-
nate the provision of, if not to directly provide, IPGs. Thus the United
Nations system and the Global Environment Facility, for example, are
core activities. At the national level good governance is a core activity,
but providing government capacity is complementary.

Institutions that coordinate and monitor the global economy, such as the
World Trade Organization, can contribute to global stability and support core
activities. Such organizations monitor and enforce agreements that support the
provision of IPGs (see chapter 3). Financial instability, and macroeconomic
instability in general, are bad for individual countries, but do not affect all
people equally. Consequently, providing financial stability in one country is
not an IPG; however, stability in one country contributes to overall stability
and to governance in that country, hence it is complementary.
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FINANCING IMPLICATIONS FOR
DEVELOPING COUNTRIES

The choice of whether or not to provide an IPG is based on cost-benefit analy-
sis (see chapter 3 for an extensive discussion). If the benefit is worth less than
the cost, globally and for each country, then the public good should not be
provided. The cost-benefit calculation is typically difficult. Often the costs of
provision are easier to calculate than the benefits, especially as the benefits are
a future flow subject to uncertainty. A problematic feature of many IPGs is that
the benefits are largely intangible. This is most evident where the benefits take
the form of providing a direct utility, such as knowing that poverty has been
reduced or biodiversity has been increased. Quantifying the benefits of en-
hanced capacity in monetary form is also difficult. In principle, the benefits of
risk reduction are the most amenable to cost-benefit analysis, but in practice
the calculation is imprecise and somewhat subjective.

The U.S. stance on global warming provides an example. The United States
has promoted carbon sinks as a low-cost means of absorbing carbon dioxide
that is cheaper than reducing emissions, although some scientific evidence sug-
gests that this approach may be ineffective. Furthermore, the United States has
argued that the extent of global warrming, at least that caused by greenhouse
gas emissions, is exaggerated, and that the benefit of reducing emissions is
therefore exaggerated. Consequently, the U.S. cost-benefit analysis comes out
against reducing emissions by the amount or in the manner proposed in the
Kyoto Agreement. Other countries disagree and place greater emphasis on re-
ducing emissions.

Interesting cases are those where the benefits exceed total costs, but not
necessarily for all countries. Specifically, what if the benefit to other countries
of a low-income country's contribution to providing an IPG exceed the cost of
provision, but the benefits to the low-income country are less than its cost?
This could be the case, for example, for African countries, where even collec-
tively, they may not be able to afford the cost of eradicating AIDS. While the
industrial countries will derive some benefit from the eradication of the disease
in Africa, these benefits may well be worth less than the costs. However, if any
one country fails to eradicate a contagious disease (the weakest link), then the
global public good is not provided. Providing an IPG requires collective ac-
tion, but some would need to contribute a relatively greater share of the costs
than others. The inherent nature of fPGs-their broad range, the many actors
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that need to cooperate, and the difficulties of monitoring compliance-com-
bined with the absence of powerful supranational authorities, makes supplying
such public goods especially difficult (see chapter 3).

In this context, distinguishing among various cost components provides some
guidelines. The first component is research, and most public goods will have a
knowledge component (developing the method to provide the good), which is a
core activity. This will generally be provided wherever the research effort is
greatest (in terms of chapter 4's terminology, research is produced by a "best
shot" technology, that is, it is best conducted on a relatively large scale in a
single location or in a coordinated manner). A considerable amount of publicly
funded research in the industrial countries contributes to providing IPGs. Fur-
thermore, considerable funding for international research centers comes from
governments and foundations in the rich countries, that is, those with the great-
est ability to pay.

The second cost component is coordination, which includes (a) setting pri-
orities and reviewing how to deliver the core activity, (b) mobilizing resources
and allocating funding for provision, and (c) monitoring contributions to pro-
vision. This requires funding for agencies or global institutions. Coordination
of provision (setting priorities and monitoring what various actors do) is not
the same as coordinating funding and need not be done by the same agency.
The World Bank already acts as a coordinator of funding (World Bank 2001):
trust funds administered by the World Bank contribute about US$0.8 billion
annually to finance IPGs. However, a specialist agency, or even just an advi-
sory committee, that consists of experts in the field should be established to set
priorities and guidelines on how the core activity should be delivered. This is
what has normally happened: an agency is established that has the requisite
global expertise, sets priorities, and identifies the actions necessary to provide
the IPG. This agency is then housed in, or offered institutional support by, an
established organization that assists on the financial side of provision. As in the
case of knowledge activities, the financing of global institutions reflects ability
to pay, and also relates to enhancing capacity.

The case for global coordination of actions to address global problems does
not imply global financing of the actions, although it may imply global financ-
ing of the coordination agencies. Thus we can distinguish between the financ-
ing of coordination and the financing of provision. For example, international
agricultural research centers provide an IPG of knowledge, and contributions
to their cost are at the international level. This also applies to the institution
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that coordinates their activities. However, using the knowledge, for example,
to promote high-yield sustainable agriculture in a particular country, requires
complementary activities at a national level. Agricultural support services are,
in principle, private goods, although the associated externalities justify a pub-
lic subsidy of provision. The individual country should, generally, finance the
complementary activities, possibly with funds borrowed from donors. In prac-
tice, as discussed later, various approaches have been attempted where even
the costs of complementary activities have proved onerous.

Another example of this distinction between financing the coordination of
the activity and financing the actual activity to be coordinated arises in the
context of reducing financial instability, which is often treated as an IPG. An
international organization that monitored and regulated capital flows and that
provided advice to countries on how to manage instability would be providing
a public service, although excludability is possible, therefore this is more like a
club good. However, if that organization provided a loan to a country to help it
deal with financial instability, this money is effectively a private good to the
country. Thus the coordinating agency may exhibit features of an IPG, but
funds to particular countries do not. A similar argument can be applied to debt
relief. Debt relief is not itself a public good, because it is excludable, and relief
to one country does not provide a benefit to all. However, it may be a way to
contribute to the cost of providing national public goods if the country used the
savings in interest payments to finance provision of, for example, health and
education services.

The third cost component is implementation costs. In general, as already
implied in the foregoing discussion, this requires complementary activities,
usually national public goods, and relates to actions that reduce risk or enhance
capacity. For example, a cure for AIDS, the IPG, would be of little use if it were
not delivered to those who needed it. More precisely, the core activity of eradi-
cating a disease is not provided unless those suffering can avail themselves of
the cure or those susceptible to it can be vaccinated.

Different approaches can be used to meet these implementation costs where
the ability to pay is limited. The Global Alliance on Vaccines and Immuniza-
tion addresses this problem explicitly: donors contribute to a procurement fund
for vaccines and to the costs of immunization programs (and companies may
donate vaccines). Public-private partnerships are only part of the solution, how-
ever. Even if the drugs for AIDS treatments were provided free to African coun-
tries, providing treatment would be expensive. As another example, in 1997



Defining International Public Goods 45

SmithKlineBeecham (now GlaxoSrmithKline) launched its initiative to eradi-
cate lymphatic filarasis (the cause of elephantiasis), providing the drug
Albendazole for free. Similar free drug offers have been made in other public-
private initiatives, such as against poliomyelitis. However, the drugs are only
part of the cost of implementing the treatment; the support costs of the initia-
tive to eradicate lymphatic filarasis are estimated as US$1 billion over 10 years
(The Guardian, February 15, 2001).

CONCLUSIONS

The fundamental feature of IPGs is their nonexcludable and nonrival nature
over a global spatial range. Nonexcludability is the source of coordination and
financing problems, as an incentive to free-ride always exists. Nonrivalry cre-
ates problems in providing the optimal quantity of the good. Some form of
cost-benefit calculation is required to determine how much of particular public
goods should be provided. This chapter has sought to provide a classification
of public goods and suggested links to issues of provision, and subsequent
chapters address supply and financing issues.

NOTES

1. A different example may make the point more forcefully. Consider somebody from a poor
country who is educated in a rich country. The individual derives a private benefit. Assume that
person then works for a global research institution. The institution's contribution to global knowl-
edge is an IPG, but the education received by the individual is a complementary activity that
helps that individual contfibute to the core activity of producing global knowledge. Assume,
alternatively, that the person returns to the poor country and helps that country to use or access
global knowledge. Again, the individual's education is a complementary activity that enables the
poor country to consume the IPG. In either case, the education is complementary and is a na-
tional public good. Education itself is not an IPG, but is a complementary activity.

2. Strictly speaking, risk reduction also provides utility or eliminates a disutility, but consider-
ing it as a separate category is helpful.
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Chapter 3

SUPPLYING INTERNATIONAL
PUBLIC GOODS:

How Nations Can Cooperate

Scott Barrett

As discussed in chapter 2, public goods have two important characteristics: use
by one party does not diminish the amount of the good available to others, and
others cannot be excluded from enjoying a public good, even if they had no
hand in its provision. In a national context, public goods provision thus raises
two problems. The first is identifying the economically efficient level of provi-
sioIn, a problem of valuation. The second is designing policies and institutions
able to supply this level of a good, a problem of incentives. These problems
also frustrate the provision of international public goods (IPGs), but in an in-
ternational context, the difficulties with valuation and the setting of incentives
are compounded because, in the absence of a hierarchical command structure,
the mechanisms for facilitating the supply of public goods are limited, and
often fragile.

Consider first the problem of valuation. Economic efficiency requires that
private goods be provided to the level where the willingness of the marginal
consumer to pay equals the marginal cost of production. Public goods, by con-
trast, should be provided to the level where the aggregate marginal willingness
to pay for the good equals the marginal cost of provision (Samuelson 1954). A
well-functioning market will supply efficient quantities of private goods. The
supply of public goods, by contrast, requires knowledge of the demand curve
for the public good, but how can the state determine aggregate marginal will-
ingness to pay? The obvious answer is for the state to ask people how much
they would be willing to pay to have the good supplied, for example, how much
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would people be willing to pay for an AIDS vaccine? However, this approach

is vulnerable to strategic manipulation. If I am asked how much I would be

willing to pay for a public good, and if my answer will affect the decision to

supply the good, but I will not be asked to pay my stated amount, then I have an

incentive to state a high value. If, however, I know that I will be asked to pay

the amount I specify, then I will have an incentive to state a low value. A major

problem for the supply of both local and international public goods is getting

people to reveal these values truthfully (see, for example, Fudenberg and Tirole

1991). This is a matter for cost-benefit analysis.
Now consider the design of incentive mechanisms for supply. Suppose that

we know how much of the good ought to be supplied (the valuation problem

has been solved), and that our problem is only to devise a system that will

supply this amount efficiently. If the public good in question is knowledge, the

first option is to have the state carry out research directly; examples include

the National Aeronautics and Space Administration in the United States and

the Meteorological Office in the United Kingdom. A second approach is for the

state to subsidize knowledge production by others. Subsidies for state universi-

ties and funding by government research councils are examples.' A third ap-

proach is for the government to issue patents to private firms. All three

approaches have advantages and disadvantages. The difficulty of monitoring

effort creates a problem of moral hazard, a serious handicap for the first two

approaches. Patents, by contrast, create a long-term efficiency gain by reward-

ing research and development (R&D) successes, but only at the expense of

creating a monopoly in the short term, thereby undermining efficiency. An-

other problem with the patent system is that firms are unable to practice perfect

price discrimination, and so will be unable to capture the full rewards of knowl-

edge production.
Thus supplying even local public goods in the right amounts is difficult.

These problems also affect the supply of IPGs, but as noted previously, the
supply of IPGs is further burdened by the institutional constraint of having to

supply public goods in an anarchic legal setting. This last constraint is the

focus of this chapter. The chapter offers a menu of options, starting with the

setting ofstandards, which can facilitate coordination, complemented possibly

by the use of trade sanctions as an enforcement device (the "stick") and by

financial compensation (the "carrot"). While these devices can sometimes pro-

mote cooperation, an important conclusion of this chapter is that a one-size-

fits-all solution to these problems does not exist. The best remedies to
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international cooperation failures are likely to be highly specific to the particu-
lar public good under consideration.

INCENTIVES FOR THE SUPPLY OF LOCAL
AND TRANSNATIONAL PUBLIC GOODS

Domestic government institutions are well suited to supplying local public
goods; indeed, they developed and were designed largely with this purpose in
mind. To take the most obvious example, a primary function of the state is to
defend its citizens from foreign attack. National defense is a public good. When
the state is defended for one person, it is defended for all, and no citizen can be
excluded from benefiting from the defense of the nation. Defense is costly, and
to pay for it a state will tax its citizens. It may also, at least in times of neces-
sity, impose a regime of conscription. Neither of these activities is voluntary.
The state insists that its citizens pay tax. If a citizen demurs, as when Henry
Thoreau famously declined to pay tax to help fund the war between the United
States and Mexico, the dissenter will be thrown into jail. Similarly, draft dodg-
ers will be pursued and, when found and convicted, sentenced to a term in
prison. These heavy-handed interventions are a ubiquitous feature of govern-
ment. Government is different from every other institution in being imbued
with the authority to coerce-a power that it must have if it is to supply local
public goods.

Government can potentially help to supply local public goods using seem-
ingly more light-handed interventions. Imagine a lake shared by just two resi-
dents. The lake is polluted, but the two shore-owning residents agree to stop
polluting the lake by installing septic tanks. The parties sign a contract saying
that each will install a septic tank, and the state enforces the contract. This
means that, should either party not act as promised, the injured party could
seek legal redress through the courts. In this case the government facilitates the
voluntary provision of a public good by means of contract enforcement. The
heavy hand of government is kept in reserve, and the government only inter-
venes if the contract is broken (of course, if the contract is well written and the
threat of government intervention is credible, the contract will not be broken).

Voluntary contracts are a common feature of market exchange, and contract
enforcement is an important ingredient of a well-functioning market economy.
However, voluntary contracts are rarely used to facilitate the supply of local
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public goods. As explained later, the incentives to free-ride usually increase
with the number of parties that share a public good. If 100 residents share a

lake, getting more than a few dozen to agree to install septic tanks voluntarily
may be difficult, even when assisted by a contract, and even if each resident
would be better off if every resident installed a septic tank. Moreover, seeking
a voluntary remedy may involve substantial transaction costs. For both rea-
sons, local government is more likely to insist that every resident install a sep-
tic tank (and this, in turn, helps explain the existence of local government in the
first place). In this example, provision of the public good is effected through
planning and regulation, not direct provision by the state, as in the case of
national defense. The intervention is nonetheless heavy handed; it is often re-
ferred to as command and control.

More decentralized approaches are sometimes used. In Sweden sulfur emis-
sions are taxed, and in the United States sulfur emissions are traded like a com-

modity, but in both cases enforcement remains centralized. In Sweden individual
polluters decide how much to pollute, but the state imposes the penalty (sulfur
tax) for polluting. In the United States a utility can pollute as much as it likes, but
it must pay a stiff fine if it pollutes more than its pollution permits allow.

International institutions are much weaker than domestic institutions. There

is no world government with the authority to supply public goods directly,

financed by taxing the global citizenry, or indirectly, for example, by telling
individual countries how much of the public good they must supply. Nor is

there an international institution capable of enforcing an agreement among
countries to supply public goods. In the horizontal world of international gov-

ernance, there can be no third party enforcement. While states do enter into
agreements-treaties-to supply transnational public goods, such agreements
must be self-enforcing. Self-enforcement is a problem, because the provision

of public goods is vulnerable to free-riding behavior.
The rest of this section describes how the incentive problems can be re-

solved at the local level, followed by an example illustrating the differences

between the provision of local and IPGs, and concludes with examining the

potential for complementarity between local and IPGs.

Local Institutions for Solving Collective Action Problems

Research over the last 10 years or so has shown that free-riding at the local
level is often less severe than the theory of collective action supposes, raising
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the hope that the same might be true at the international level. In particular,
Ostrom (1990) has shown that local communities are sometimes able to ovcr-
come or short-circuit the incentives to free-ride in managing common property
resources. However, the circumstances are crucial to this success, and the cir-
cumstances will be different at the international level.

First, the local community must be able to deter entry by outsiders, and for
international supply problems, deterrence of this kind is infeasible by defini-
tion (when a transnational public good is supplied by one state, other coun-
tries cannot be excluded from benefiting). Public goods problems are in this
sense harder to remedy than common property problems. Second, local com-
munities are, by definition, homogeneous assemblages of people who live
near one another and who have intimate connections. We may speak of the
"community of nations," but nations are separated by their differences. Com-
munities are bound together by their common heritage as well as their com-
mon interests. It is one thing for neighbors in a Swiss village to manage their
communal grazing lands, but quite another for some 195 different countries
to regulate the global climate. Third, even though the research shows that
common property resources can be effectively managed without the strong
and visible hand of government intervention, the central government may
still play an important, if subtle, indirect role. Central government legally
circumscribes the activities of organizations like cooperatives-for example,
through antitrust laws. It assigns property rights, even if to communities rather
than to individuals. And it can always intervene if local community manage-
ment fails.

Indeed, even at the local level Baland and Platteau (1996) propose a co-
management approach in which local communities collaborate with the state
in creating and sustaining common property management regimes. This op-
tion, however, is unavailable at the international level.

To sum up, local public goods are supplied within a vertical or hierarchical
system of governance. International public goods must be supplied by the hori-
zontal or anarchic system of international relations. This difference is crucial,
and means that we must use different kinds of institutions to effect the supply
of regional or global public goods. It also means that that the international
system may not be able to sustain a first-best (Pareto efficient) outcome. The
constraint of self-enforcement may force us into a second-best situation. How-
ever, the outcome that we realize depends significantly on institutional design,
which in turn depends on our ability to think strategically.
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Differences between Local and International Public Goods

An excellent example of a global public good is global climate change mitiga-
tion. The benefit one country obtains from a reduction in climate change does
not reduce the benefit that any other country obtains from this reduction. More-
over, a country's mitigation efforts cannot be nationalized. Other countries can-
not be excluded from enjoying the benefits of mitigation, even if they did not
contribute toward the mitigation. The supply of public goods is therefore vul-
nerable to free-riding.

To see the difference in the supply of local versus global public goods, let us
contrast the U.S. sulfur trading program with the Kyoto Protocol, an agree-
ment intended to moderate human-induced global climate change. Trading in
entitlements is a central feature of both the U.S. acid rain program and the
Kyoto Protocol. The primary difference is that the scarcity of sulfur permits in
the United States is backed by the U.S. Congress's promise not to change the
total quantity of permits available and not to renege on its promise to penalize
compliance violations. Evidently the market perceives these promises to be
credible, otherwise trading would not take place. The total quantity of permits
available under the Kyoto Protocol depends on the extent of participation in the
agreement, which is highly uncertain. Moreover, the incentive to trade depends
on every potential trading country believing that other countries will comply
with the agreement and not pollute more than their permit holdings entitle
them to do. However, Kyoto was designed not to incorporate strong enforce-
ment measures (compliance entailing "binding consequences" must be agreed
by an amendment, and an amendment is essentially a new treaty). Even though
a noncompliance penalty was agreed on during the Bonn meetings in July 2001,
this penalty is unlikely to influence behavior by much, not least because it
relies entirely on self-punishment.

Connections between Local and International Public Goods

Local and international public goods can be substitutes or complements for
each other. Climate change adaptation, a local public good, is a partial substi-
tute for climate change mitigation, a global public good. The development of
new transportation technologies holds the promise of reducing urban pollu-
tion, a local public good, and greenhouse gas emissions, a global public good.
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Local institutions may also matter for the supply of both local and global
public goods. There is contrasting evidence on whether democracy promotes
or harms growth. However, Barrett and Graddy (2000), in a modification to
Grossman and Krueger's (1995) celebrated paper on the so-called environ-
mental Kuznets curve, find that countries with greater civil and political free-
doms supply higher levels of local environmental quality, particularly those
aspects of environmental quality closely associated with human health. This
suggests that democratic institutions may be more important as regards the
supply of public goods than private goods (the latter are included in estimates
of net national product, changes in which are counted as growth).

Do these same institutions promote the provision of global public goods?
Some evidence suggests that they might (see Congleton 1992; Fredriksson and
Gaston 1999; Murdoch and Sandler 1997; Murdoch, Sandler, and Sargent 1997).
However, the problem with using regression analysis to make this connection
is that countries' decisions to participate in an international agreement are in-
terdependent. Consider, for example, participation in the Montreal Protocol,
the subject of Congleton's analysis. As discussed later, the coupling of trade
restrictions and an offer to pay compliance costs removed any disincentive
undemocratic countries may have had to participate in this agreement. The vast
majority of nondemocratic countries participate fully in the agreement. 2 How-
ever, overall the evidence that local public goods are more likely to be supplied
in abundance by more democratic states strongly suggests that more demo-
cratic countries are also more likely to promote the supply of IPGs.

IDENTIFYING THE CORE IPG
PROVISION CHALLENGES

Though the provision of IPGs is often problematic, sometimes these problems
are easily overcome. Thus, for practical policymaking, it is important to delin-
eate the types of situations in which IPGs will not be provided. This section
outlines the conditions under which active international policymaking can make
a difference.

Consider a situation in which the supply of a global public good is deter-
mined by collective effort (a "summation good" in the terminology of chapter
4). An example is protection of the ozone layer. The amount of protection avail-
able to every country depends on the sum of the protection levels undertaken
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by all countries. For simplicity, assume that supply at the level of the state is
binary: the good is either supplied or it is not, that is, ozone-destroying chemi-
cals are either prohibited or not.

What will happen in this situation depends on the benefits and costs of pro-
vision at the local level. Suppose that the benefit to country i of i's own supply
exceeds the cost of supply. Then country i clearly has every incentive to supply
the good unilaterally, and if the same is true for every country, a first-best
outcome will be supported. Here provision is not a problem. This situation
roughly characterizes protection of the ozone layer by some countries in a pre-
limninary stage of the international cooperation effort (Barrett 1990). The main
point is that supply is not a problem for every public good. Countries may have
unilateral incentives to supply some IPGs.

Now suppose that the benefit to all countries of country i's supply is less
than the cost of supply. If this were true for every country i, global welfare
would be maximized if the good were not supplied by any country. The point
here is that we may be better off without some public goods. Just as benefit-
cost analysis is needed to justify country projects, it is also needed to justify
the provision of global public goods. This is why valuation is important.

The Prisoners' Dilemma

The situation we will be mainly interested in is one that falls between these two
extremes, that is, one in which the benefit to all countries of having country i
supply the good exceeds i's cost, but one in which the benefit to i also falls
short of i's cost. This is a prisoners' dilemma. The prisoners' dilemma problem
poses the greatest challenge to the international system, though, as noted above,
we should not be misled into thinking that every public goods problem is a
prisoners' dilemma. It is important, moreover, to be specific about the condi-
tions under which the prisoners' dilemma is a problem.

A few qualifying observations are useful here. The first two of these obser-
vations serves to mitigate the severity of the IPG supply problem, while the last
aggravates the consequences of the lack of international cooperation. First, in
the foregoing analysis I took the public good to be binary: it was either pro-
vided or it was not provided. Some public goods are binary, but most can be
supplied along a continuum. Greenhouse gases may be abated 3.6 percent or
87.2 percent, and knowledge may be supplied in varying quantities. Often states
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will have an incentive to supply some amount of a public good, but not as much
as would be required by full cooperation (a first best). Evidence that some
amount of a transnational public good is being provided thus does not indicate
that enough is being provided. Often the problem is not zero provision, but
underprovision.

Second, if a transnational public good is underprovided, some states may
take actions that limit the harmful consequences for welfare. If too little miti-
gation is undertaken to limit global climate change, states will invest more in
adaptation (which is either a private good or a local public good), thereby lim-
iting the damage caused by climate change. If an AIDS vaccine is unavailable,
states will invest more in education about the disease, and people will adjust
their behavior to reflect the risks they face. Welfare will be increased by these
kinds of responses relative to a situation in which offsetting responses are in-
feasible. The damage associated with the failure to supply the transnational
public good will be reduced.

Finally, however, the provision of transnational public goods has important
dynamic incentive effects. If incentives to reduce greenhouse gases are absent,
for example, incentives to develop new technologies capable of producing en-
ergy with fewer emissions will be stunted. In many cases the long-term conse-
quences of public goods underprovision will be more important than the
immediate consequences.

In the equilibrium to the one-shot prisoners' dilemma, every player fails to
cooperate. If the game were repeated indefinitely, however, and if every player
were sufficiently patient, then failure by every player to supply the public good
may still be an equilibrium, but so will every other feasible outcome, including
full provision (see, for example, Fudenberg and Maskin 1986). The theory of
repeated games thus begs the question of whether the supply of transnational
public goods really is a problem.

However, the notion of an equilibrium that underlies the folk theorems is ill-
suited to international cooperation problems (Barrett 1994, 1999c). The provi-
sion of transnational public goods is a cooperative effort. Individual rationality
is crucial to an equilibrium because of sovereignty: intemational law lays down
the rules of the game, and these rules say that countries are free to participate
or not in an international agreement seeking to supply a public good. However,
collective rationality is also important. If a country chooses not to participate,
the other countries will consider their situation collectively and not just indi-
vidually. In particular, they will punish the deviant state only if doing so makes
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them collectively, and not just individually, better off. Collective rationality
essentially requires that countries take some account of their collective inter-
ests not just when cooperation succeeds, but also when it fails. In the language
of game theory, collective rationality should apply not just on the equilibrium
path, but also off it.

Collective rationality gives precision to our predictions about cooperation.

Under certain plausible assumptions, it yields a unique equilibrium (Barrett
1999c). It also limits cooperation. In particular, the success of international
agreements will depend on the nature of the problem: the payoffs to the play-
ers, both the functional specification and the parameter values, and the number
of players. Cooperation is much easier when the public good is regional. All

else being equal, global public goods are the hardest to supply.
The intuition behind this result is that to deter any country from failing to

supply the public good, other countries must threaten to punish a deviant for
failing to supply it. However, when they punish a deviant by reducing their
provision of the public good, these other countries harm themselves. This is

especially bad from their collective perspective, and makes the threat to punish
incredible. The larger the number of countries, the greater the cost of enforce-
ment to the collective of all countries required to punish a deviation, and the
less credible the threat to enforce.

As noted earlier, this approach leads us to a clear prediction. If we weaken

the assumption of collective rationality a little, we lose some of this clarity, but

we gain something else: it becomes possible for countries to negotiate different
kinds of treaties (Barrett 2000). In particular, they might negotiate a narrow but
deep treaty, that is, an agreement in which every signatory supplies a lot of the

public good, but in which participation is thereby limited. Or they might nego-
tiate a broad but shallow treaty, that is, a treaty in which every country partici-

pates, but where each signatory supplies only a small quantity of the public

good. This approach should make us pause. It tells us that even if all countries
cooperate in supplying a public good, the level of provision may be too low.

Failures of collective action can be manifest in underprovision as well as in

nonparticipation.
The most basic point is that sovereignty implies that sustaining a first-best

outcome may not be possible every time. Global public goods are especially
difficult for the international system to supply in efficient quantities. When we
think about the supply of global public goods we should be thinking about
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what is feasible given the constraints imposed by sovereignty rather than about
what is ideal.

The Weakest Link Game

Even when a situation does not resemble a prisoners' dilemma, provision of
the public good is not assured. Consider, for example, the weakest link game.
In this game every country must provide the public good in order for each
country to gain by providing it. Essentially, the net benefits of providing the
public good are nonlinear. An example is the eradication of a contagious dis-
ease (Sandier 1997 and chapter 4). For the disease to be eliminated every-
where, every state must control the disease at home. If just one state fails to
play its part, the disease may continue to exist, and if it does it will pose a risk
to every other state.

This kind of situation makes it seem that provision is difficult, but the re-
verse is actually the case. As long as the benefit to every country of eradication
exceeds the cost of controlling the disease within its own borders, each country
will have a strong incentive to eradicate the disease locally, provided each is
assured that every other country will do the same. This is a coordination prob-
lem. For a coordination problem a treaty may be required to ensure that the
required assurance is given, but enforcement will not be a problem. Recall that
the problem with supplying regional and global public goods is enforcement.
Where a problem requires only coordination, a first best should be attainable,
even in the anarchic international system.

Unfortunately, situations of this kind are rare. Even for disease control, co-
ordination will usually be insufficient. Many countries have strong incentives
to control infectious diseases at home, even if every other country takes no
such measures. Suppose that a vaccine were available. Then a local vaccination
program would protect the local population from the disease, whether or not
other countries vaccinated their populations. Now look at this situation from
the perspective of these other countries. They benefit somewhat from the vac-
cination efforts of others, because these immunizations reduce the force of the
disease (Anderson and May 1991), but this also means that these other coun-
tries have a reduced incentive to immunize. Indeed, this is one reason why
fl ie-pC ic h2rdi tn cnntrnl Pvpn within , rnicntri, Ac thp nrpx,vIpnr,. nf . ,liconco
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falls, the risk of getting the disease falls, and people take fewer precautions.
When people stop taking precautions-when they stop getting vaccinated-
the population of people susceptible to the disease increases and the disease
has a new population to infect.

Strategic Substitutes and Complements

In the prisoners' dilemma, game players have dominant strategies. It is in every
player's interests to defect, irrespective of whether the others defect or cooper-
ate. Usually this will not be a characteristic of public goods supply. Often what

one country does depends on what others do. We have already seen this in the
case of the weakest link game. Where the incentive to vaccinate decreases in
line with the vaccination efforts of others, vaccination is a strategic substitute.
Another example is pollution control, where the marginal benefits of control
decrease in line with the level of control. As one country reduces its pollution,

the marginal benefit to others of reducing their pollution falls, making abate-
ment less attractive to these countries. This is a kind of negative feedback.

In some situations positive feedback exists. Imagine a situation where as
one country reduces its pollution, the cost to other countries of reducing their
pollution falls. Then abatement by one country will cause others to abate more.

Suppose that a country establishes a new pollution standard, forcing develop-

ment of a new technology capable of meeting the standard. Part of the cost of
developing the technology, including the R&D costs and the costs of testing
the new technology, will be fixed. Some of these costs, once incurred, will also

be sunk. This means that after the technology has been developed, it can be
offered at a reduced cost to other countries. This in turn means that other coun-

tries are more likely to establish a tighter pollution standard. Of course, the
country that established the new standard in the first place may have foreseen
this, and so may have had an incentive to behave strategically. That is, it may
have set a standard that was too high relative to the level that could be justified
from a myopic perspective, realizing that it would ultimately gain as other
countries responded by adopting the technology and so reducing their pollu-
tion. In this case pollution abatement is a strategic complement.3

The elimination of chlorofluorocarbons (CFCs), chemicals now known to

destroy stratospheric ozone, illustrates this kind of interdependence. The United
States and a number of other countries-including Canada, Norway, and
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Sweden-unilaterally reduced their consumption of CFCs in the mid- to late
1970s by banning their use in spray cans. Later, an international treaty was
negotiated in which a much larger number of countries pledged to reduce their
use of CFCs. This treaty-the Montreal Protocol on Substances that Deplete
the Ozone Layer-imposed uniform obligations upon all its industrial country
signatories. Many European countries could meet their obligations by doing
what the United States and the other early-movers had previously done, but
because these other countries had acted previously, the cost to European coun-
tries of eliminating the use of CFCs as aerosols was substantially reduced.
Early action by the United States and other countries reduced the cost to late-
movers of acting, making these countries more inclined to reduce their emis-
sions in a subsequent period.

If this positive feedback were strong enough, a treaty to protect the ozone
layer would not be needed. Just as price setting by a Bertrand duopoly forces
prices to the competitive level, so abatement setting by countries would force
provision of the public good of ozone layer protection to the full cooperative
level. However, the Montreal Protocol kick-started the process of reducing
emissions. As I have argued elsewhere (see Barrett,1999b), the original par-
ties to the 1987 treaty had strong unilateral incentives to reduce their emis-
sions somewhat. Subsequent negotiations substantially increased the level of
abatement. They also got the industrial countries to finance abatement by
poorer countries. These later possibilities would not have been possible with-
out the treaty.

STANDARDS AS COORDINATING DEVICES

Standards are important public goods. While some technical standards are pro-
prietary, many are not. The standard of having a car's steering wheel on the left
or the right is a public good. So is the standard for the height of a car's bumper.
No one can be excluded from using these standards (although governments can
exclude products that do not meet a particular standard), and one company's
use of these standards does not diminish their availability to others. Other ex-
amples of open standards include telephone, fax, and Internet protocols that
allow people in different countries to communicate. Standards are especially
important for systems where software must be matched to hardware and in
networks.
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The significance of standards arises not only because they are themselves
public goods, but also because they make possible the provision of public goods.
In this section I first discuss the role of environmental emissions standards.
Standards in this case are set on the outcome: the level of permissible emis-
sions. Economists prefer such standards, because businesses can determine
their most effective way of achieving the level of pollution permitted. How-
ever, in some instances, technical standards that specify the means of achiev-
ing the goal become necessary. I therefore consider the conditions under which
a technical standard serves an important international function.

Emissions Standards: U.S. Standards as De Facto
International Standards

In recent years, pollution standards have not specified a technology, but instead
have specified allowed levels of emissions or of environmental quality. How-
ever, a pollution standard can often only be met by means of a technology, and
so may indirectly lead to the development of a technology standard. An ex-
ample is the standard for automobile emissions. The standard the United States
adopted in the 1 970s could only be met by use of a catalytic converter (indeed,
adoption of the U.S. standard helped promote the development of this technol-
ogy, an example of technology-forcing regulation). The converter itself may be
patented, but the pollution standard is available to any country.

As it happens, the U.S. standard is becoming a global standard (see Faiz,
Weaver, and Walsh 1996), and understanding why is important. One important
reason is cost. The testing required to set an environmental standard is expen-
sive. A link must be made between the level of emissions and human health,
one that directly or indirectly takes account of both the cost of reducing emis-
sions and the corresponding benefits in improved health. If the conditions in
two different countries are similar enough, given that one country has invested
in the setting of such a standard, it may not pay the other country to replicate
the analysis. It may be better to copy the early-mover's standard. Allied to this
reason is the need to develop technologies that can meet the environmental
standard. As in the example of CFCs given earlier, once one country has in-
curred the costs of development and testing, the same technologies can be made
available to other countries at a reduced cost. This effect will be further strength-
ened if manufacturing the technology entails economies of scale. If so, the
fixed costs of production can be spread over a greater volume.
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When a country like the United States adopts a standard that all cars sold in
the United States must meet, foreign car makers have a strong incentive to
produce to the same standard, because the U.S. market is too big for large
foreign manufacturers to pass up. However, having invested in the design and
retooling needed to supply the U.S. market, these foreign manufacturers can
supply the same technology to their home markets-and, indeed, third par-
ties-at a reduced cost, an effect that will again be amplified where there are
economies of scale.

For automobiles, network effects reinforce these incentives to standardize.
Catalytic converters only operate effectively in cars fueled by unleaded gas, so
countries requiring the use of catalytic converters will at the same time require
that unleaded gas be made widely available (all the more so because lead is
itself a harmful pollutant). If the residents of one country travel by car into
neighboring countries, the gas retailers in those countries will have an incen-
tive to offer unleaded gas. Once enough gas stations have converted to un-
leaded gas, the cost to the neighboring countries of requiring catalytic converters
will be reduced, as part of this cost is the associated cost of making unleaded
gas available.

Another example is the setting of hygiene standards for the manufacture of
drugs by the U.S. Food and Drug Administration. A foreign firm can sell drugs
in the United States, but only if the Food and Drug Administration has ap-
proved its manufacturing facilities.

Clearly, if enough countries adopt a particular standard, the incentive for
others to adopt the same standard can become overwhelming. When econo-
mies of scale are relatively small and where network connections are neither
widespread nor dense, different standards may proliferate, but when a country
as large as the United States adopts a standard and globalization reduces the
barriers between countries, the incentive to adopt a uniform standard increases.
Eventually, a tipping point may be reached where all countries adopt the same
standard.

This discussion is relevant for several reasons. First, standardization, though
itself a public good, helps detennine the supply of other public goods. For
example, automobile emissions are an important source of local pollution, and
hence help determine the supply of a local public good: air quality. Automobile
emissions are also a significant source of greenhouse gases, and standards for
the fuel economy of cars will have implications for climate change policy world-
wide. More radically, standardization could also hasten the replacement of the
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internal combustion engine with an alternative technology, such as the fuel cell
or electric car, both of which require a network of stations for refueling. Sec-

ond, a decentralized process of standard setting does not guarantee that the
"right" standard is chosen. This is the main lesson of the famous QWERTY

parable (see David 1985), and explains why countries may want to coordinate

their standard setting.4 A recent example is the Agreement Concerning the Es-

tablishing of Global Technical Regulations for Wheeled Vehicles, which came

into force in August 2000, and which Canada, Japan, Russia, the United States,

and the European Union have already ratified. Third, countries may have in-
centives to be too slow to change (excess inertia) or too fast (excess momen-
tum) (see Farrell and Saloner 1985). Finally, it may be possible for countries to

behave strategically, that is, to create a standard for the purpose of supplying a

public good. The standard in this case is strategic, because it is only chosen to

overcome incentives to free-ride (it turns a prisoners' dilemma into a coordina-

tion game).

Technology Standardization

Mitchell (1994) describes how the attempt to regulate deliberate discharges of

oil into the sea by oil tankers initially failed, but later succeeded. What changed

was the focus of the regulators' attention. Initially they established emission

standards for the release of oil at sea. In contrast to the automobile case, this

approach did not create any incentives for technology standardization. Later

the regulators proposed setting technical standards directly, which dramati-

cally altered the attitude toward cooperation.
The main problem with the emissions standards approach was that a tanker's

actions could not be monitored and compliance with a standard could not be
verified. Port inspections of cargo tanks were prohibited by international law

because of the intrusion on sovereignty. Tanker activities could be observed

from the air, but aerial photographs of a tanker in the middle of an oil slick

were not accepted as legal evidence of a violation. Enforcement was another

problem. Even if noncompliance were observed, only flag states could pros-

ecute a violation. They had little incentive to do so.
The technical standards proposed later required that new tankers be fitted

with segregated ballast tanks. One of the reasons for the release of oil at sea

was the need to fill oil cargo tanks with water for ballast on the return journey.
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With segregated tanks oil and water would not mix. The operators of ships
fitted with segregated tanks had no incentive to dump their oil at sea, even if
they could do so without being detected. Moreover, verification required only a
quick inspection of the tanker's construction. The new agreement also allowed
a ship to be detained, but even without this authority a coastal state could easily
ban a ship from entering its ports if it failed to meet the required standard.
Moreover, it could notify other coastal states sharing similar concerns about
the ship's violation.

Mitchell argues that these incentives for compliance explain why, in con-
trast to its predecessors, the revised International Convention for the Preven-
tion of Pollution from Ships (the MARPOL agreement) entered into force and
reduced the practice of ocean dumping. I agree with his assessment, but be-
lieve that tanker operators may have had an additional motivation.

Tanker transport operates like a network. Tankers must be compatible with
port facilities. To take an obvious example, tankers can only enter ports that are
deep enough to accommodate them. Segregated ballast tanks are not a techni-
cal requirement in the same way that a ship's draft can be, but if segregated
ballast tanks were required by regulation, and if ships not fitted with them
could be barred from entering a port, then the regulatory standard would act
like a technical standard.

Consider the problem from the perspective of the tanker operator. The value
of a tanker depends on the number of ports it is able to enter (as well as the
identities of these ports). If few states require segregated ballast tanks, it may
not pay tanker operators to adopt the standard, at least not on all their new
ships. By contrast, if most of the important oil importing and/or oil exporting
states require segregated ballast tanks, then most tanker operators will prefer to
adopt the segregated ballast tank standard.

Now consider this situation from the perspective of the coastal states. It may
not pay a state to require segregated ballast tanks when no other country does
so for the simple reason that most operators may stop making deliveries to this
state, pushing up the cost of oil in this market. However, if most other states
require segregated ballast tanks, then for an additional coastal state to require
them will be relatively inexpensive. Probably most ships entering this country's
waters will already be fitted with them.

Mitchell does not discuss these network effects, but he argues that if the
United States had acted unilaterally by requiring that tankers be fitted with
segregated ballast tanks-and the United States did threaten to do so-then
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operators would probably have modified their tankers to serve this large mar-

ket only. Provided enough countries required the segregated ballast tank stan-

dard, however, then it would have been irresistible for most other states to

follow. It happens that MARPOL would only come into force if ratified by

enough countries to make up at least half the gross tonnage of the world's

merchant shipping fleet. If my reasoning is right, then this minimum participa-

tion level indicates the tipping point for this agreement. Once this minimum

was reached and the agreement entered into law, it would have paid most other

states to jump on the bandwagon. This is exactly what happened. As of July 31,

2000, participation in this treaty included about 94 percent of world tonnage.

Even though MARPOL is a success, it is only an imperfect remedy. Segre-

gated ballast tanks do not prevent the release of all oil, and the technical

standard did not allow any flexibility. Had the emission standards been en-

forced, tanker operators may have chosen alternative ways to meet them.

Economists normally favor emission standards over technology standards

precisely for this reason. However, this presumes that countries have the regu-

latory wherewithal to monitor and enforce compliance. As regards IPGs, this

capacity is often lacking.
One of the important lessons of this case is that as regards regional and

global public goods, separating means from ends is not possible, or even desir-

able. The ends of reducing oil pollution at sea were more effectively achieved

by the setting of technical standards. The technical standards approach cast the

oil pollution problem as a coordination game, not a cooperation game requir-

ing strong enforcement. However, this approach will not always be desirable,

and may not even be feasible.

USING TRADE LINKAGES TO ACHIEVE
COORDINATION

The reason why cooperation is limited within the foregoing framework is that

when cooperating countries punish deviants, they harm themselves in the pro-

cess. In a model of reciprocity, the only way that a deviant can be punished is if

the cooperating countries lower their supply of the public good. Thus a threat

to punish severely is unlikely to be credible. Why not punish by some other

means? The obvious altemative is to impose trade restrictions; however, trade

restrictions are not an easy fix.
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International trade is already linked to many public goods problems. In the
case of global climate change, for example, cooperation by some countries to
supply mitigation may only shift pollution to other countries. In lowering pollu-
tion at home, cooperating countries essentially require that their own industries
substitute away from polluting materials, and this substitution will be costly. As
a consequence, comparative advantage in the greenhouse gas-intensive indus-
tries will shift toward countries that do not regulate these emissions. As a conse-
quence of this shift in output, pollution emissions may rise in these countries.
This so-called trade leakage problem exacerbates the free-riding problem. It makes
unilateral or multilateral attempts at cooperation even less likely to succeed.

This concern about leakage is often voiced as a concern about a loss in
competitiveness. Normally, we would not worry about such losses; production
shifts are necessary for improving efficiency. However, in this case we may
have reason to worry. The shift in production associated with a reduction in
emissions by a block of countries may prevent these countries from realizing a
welfare superior outcome.

Border tax adjustments are an obvious remedy for this problem. Suppose,
for example, that a carbon tax were imposed at home. Then trade leakage could
be neutralized by imposing a tariff on imports and by giving a rebate on ex-
ports. The problem is that these adjustments would need to be applied to fin-
ished goods, notjust energy inputs. How could you determine the carbon dioxide
emitted in the manufacture of a bottle of wine or a computer? Not only would
this be a colossal task, but one that would be prone to abuse by protectionists.

There is another way to neutralize leakage. Leakage can only be a problem
if participation in an agreement is less than full. If free-riding could be de-
terred, leakage would be stopped. We can learn more from the example of the
Montreal Protocol. This agreement includes a trade restriction to be imposed
by parties against nonparties in relation to CFCs and products containing CFCs.

To see why trade restrictions can promote participation, suppose that an
agreement is negotiated that imposes the foregoing restriction. If just two coun-
tries participate in the agreement, they will be doubly harmed. On top of incur-
ring substantial abatement costs, they would be unable to trade with all the
other countries in these goods. It is unlikely that any country would want to
participate in an agreement restricting trade with nonparties when few others
participate.

Now suppose that participation is nearly full. Even though nonparties can
free-ride on the public good provision by parties, they will suffer by not being
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able to trade with most other countries in the listed goods. If the loss is substan-

tial enough, it will pay every country to participate if enough other countries

participate. Note that the participation decision is not a dominant strategy, and

that the treaty has transformed the cooperation dilemma into a coordination

game. What we have here is another tipping situation (Barrett 1997).

However, we must be sure that this kind of punishment mechanism for free-

riding is credible. We therefore need to ask whether if a country fails to coop-

erate, will it really be in the collective interests of the cooperating countries to

restrict trade with this country? The answer is not obvious, because the trade

restriction will normally harm the countries that impose it as well as the devi-

ant. However, if leakage is severe enough, then the trade restriction will be

credible. The reason is that if a country has chosen not to participate, produc-

tion could relocate to this country, causing global emissions to rise. The trade

restriction would neutralize this relocation, even if it did nothing to change this

country's decision to participate. Ironically, leakage actually makes punishing

noncooperation credible (Barrett 1999a).
Understanding that it is only essential that the threat to punish be credible is

important. If it is credible, then it need never be carried out. In other words, the

public good can be supplied without actually restricting trade.

Concluding that the same approach can be used to enforce participation in a

climate change agreement like the Kyoto Protocol is tempting. However, a

comparable system of trade restrictions in this case would need to be applied to

every traded good, and this is unlikely to be credible. The Montreal Protocol

allows parties to restrict trade with nonparties in products made using CFCs,

but this provision was never implemented, because it was found to be infea-

sible. Fortunately, in the case of the Montreal Protocol it was also unnecessary.

In the case of carbon dioxide emissions, however, this is precisely the kind of

trade measure that would be needed.

FINANCING MECHANISMS TO ACHIEVE
COORDINATION

What role do financial transfers play in the supply of transnational public goods?

It is best to think of this question from two different perspectives: financing as

a means of redistribution and financing as a device for strategy. An important
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current policy issue is the financing of vaccines, which are a salient interna-
tional public good. I consider each of these topics in turn.

Using Financial Transfers to Redistribute Gains

If countries are asymmetric in terms of the benefits from the public goods, then
financial transfers may be needed to ensure that every country benefits from
participating in a treaty, compared with the alternative of not having a treaty at
all. Maler (1989), for example, has shown that the full cooperative outcome for
the European acid rain game would make the United Kingdom worse off com-
pared with the noncooperative outcome. To get the United Kingdom to join,
the countries that benefit most from acid rain controls would have to compen-
sate it for the costs of undertaking extensive abatement.

In reality, things are not so simple. It is not obvious that the noncooperative
outcome is the most compelling alternative to full cooperation. The noncoop-
erative outcome assumes that the United Kingdom has the legal right to pollute
as it pleases. International law, however, says that states also have a responsi-
bility not to harm others. Unfortunately, customary law does not provide a
clear allocation of rights. It tells us that the United Kingdom cannot pollute as
it pleases, but it does not tell us how much it can pollute. This is something that
must be negotiated. This is a very different world from the one imagined by
Coase (1960), and cannot be relied upon to yield an efficient outcome. In a
negotiation in which rights cannot be assigned by a third party (a central gov-
ernment in Coase's article), the downwind countries are at a disadvantage be-
cause they are eager for a quick resolution. The upwind countries, by contrast,
benefit from delay.

In the acid rain example, side payments have never been paid, at least not
between the countries of Western Europe. This hints that the system of treaties
governing long-range air pollution in Europe has probably improved little on the
noncooperative outcome (see, for example, Murdoch, Sandier, and Sargent 1997).
However, in other instances side payments have been paid. An important ex-
ample in Western Europe is the Rhine Chlorides Agreement, whereby both up-
stream and downstream countries paid France to reduce salt emissions at a potash
mine. However, this agreement was hardly a paragon of success: the emission
reductions were delayed, a less effective control technology was eventually
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adopted, and economic circumstances eventually favored closure of the mrine
anyway. In both the acid rain and Rhine agreements, negotiations seemed only to

steer countries away from a situation in which nothing was done to one in which

only noncooperation was supported.
Part of the problem is that it is not enough for financial transfers to make

every country better off compared with the outcome in which there is no agree-

ment. Instead, every country must be better off being a signatory than a

nonsignatory. The point is that if one country chooses not to participate, the

alternative is not noncooperation but partial cooperation.
Side payments of the kind discussed here do not materially assist coopera-

tion, because they cannot fundamentally alter the free-riding problem (Barrett

forthcoming). Intuitively, money transfers are a zero sum game. For every sig-

natory that gains, at least one other signatory must lose. Because participation

in a treaty is voluntary (this is the most important expression of sovereignty),

the loser can withdraw or not sign the agreement in the first place.

Financing as Strategy

Can financial transfers help sustain cooperation? Carraro and Siniscalco (1993)

show that they can under some circumstances. Suppose that signatories to a

treaty can commit to being signatories, then these countries have an incentive

to pay other countries to join, and in this way provision of the public good can

be increased.
The problem here is that countries cannot commit to being signatories. As

noted earlier, international law allows countries to participate in international

agreements or not as they please. Moreover, and as if to reaffirm this right,

every treaty I have looked at contains an article specifying the circumstances

under which withdrawals may take place (typically a period of advance notice

is specified).
However, Carraro and Siniscalco's analysis is based on the assumption that

countries are symmetric. As noted previously, some international agreements

do incorporate financial transfers, but in all these cases countries are highly

asymmetric. For example, in the Rhine Chlorides Agreement, reducing emis-

sions at one location (France) was cost-effective. The problem was how to

share the total cost. The cost-sharing formula for this treaty recognized that

some countries were upstream of the pollution (France, Germany, and Switzer-

land), and that just one was downstream (the Netherlands).
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I have shown that if countries are strongly asymmetric, then financial trans-
fers can sustain more cooperation (Barrett forthcoming). In particular, I con-
sider a situation in which some countries (low-benefit countries) would never
be better off supplying a public good, either on their own or as part of a collec-
tive effort. However, I also suppose that there are high-benefit countries that
would cooperate, fully or partially. They would also, however, be willing to
pay the low-benefit countries to supply the public good. Moreover, the low-
benefit countries would be willing to supply the good if compensated enough.

Strong asymmetry essentially allows the rules of the game to be rewritten.
The cooperation problem changes from one in which the high-benefit coun-
tries try to cooperate to provide the public good directly to one in which the
high-benefit countries try to cooperate to pay the low-benefit countries to sup-
ply the public good. Compared with the game without financial transfers, I
show that, in equilibrium, the number of high-benefit signatories increases and
every low-benefit country also joins. The number of high-benefit signatories
increases, because contributing to the public good fund essentially ratchets up
the cooperation problem. The high-benefit countries make a take-it-or-leave-it
offer to the low-benefit countries, with each such country getting the minimum
payment needed to make its accession individually rational. This offer is al-
ways accepted.

Consistent with the previous section, side payments alone do not assist co-
operation, but only change the identities of the signatories. However, strong
asymmetry means that the low-benefit countries are committed to being
nonsignatories to an agreement not offering side payments. This commitment
is different from the kind Carraro and Sinsicalco assumed. The low-benefit
countries do not choose to be committed; they simply are committed. Schelling
(1960) has emphasized the significance of this distinction.

This model helps us to understand perhaps the most important example of
global public goods finance: the financial mechanism of the Montreal Proto-
col. In this model the Montreal Fund emerges as an equilibrium. The rich coun-
tries offer the poor countries a transfer equal to the incremental costs of their
compliance, an offer that every poor country accepts.

It may seem unfair that the rich should only compensate for incremental
costs. After all, this implies that the rich countries will extract the entire sur-
plus from this positive sum game. However, the offer to compensate for incre-
mental costs may actually yield every poor country a sizable share of the total
surplus. The offer to compensate for incremental costs applies to individual
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countries, that is, the offer makes individual countries indifferent between joining

and not joining, given the participation level. However, because the offer of

compensation is made to every poor country, the participation level will rise.

As long as every poor country gets a positive environmental gain from protec-

tion of the ozone layer, each will gain a positive surplus in total. Indeed, in the

example given in Barrett (forthcoming), the offer of side payments actually

improves the welfare of the low-benefit countries more than that of the high-

benefit countries.
While side payments emerge as an equilibrium in this game, we only get to

this situation after recognizing that the rules of the game can be changed by
strong asymmetry. On their own, side payments make little difference, but if

the players recognize that the low-benefit countries are essentially committed

to remaining outside the agreement, then strategy can transform the game, and

side payments must then be used to effect the transformation. The lesson is not

that negotiators should use side payments when there is asymmetry, but that

they should think how the game can be restructured to support greater coopera-

tion. The usual view is that treaty negotiators simply need to find some kind of

formula acceptable to a large enough number of countries. The view expressed

here is different. Negotiators need to think strategically about how they can

restructure their game.

Financing Vaccine Development

A number of recent proposals have been aimed at promoting vaccine develop-

ment, including the Clinton administration's budget proposal for US$1 billion

in tax credits for vaccine sales and the World Bank's proposed US$1 billion

vaccine purchase fund. Both these proposals emphasize vaccines of particular

benefit to poor countries.
Such interventions may be needed for a number of reasons. The first is that

the poor countries' willingness to pay is too low to justify substantial invest-

ments by private drug companies. In other words, these funds can be seen as

supplying a special kind of development assistance. A second reason is that

property rights to such innovations can be insecure; designing around a patent

is often easy. Finally, once a vaccine is available and the costs of R&D have

been sunk, govemments have an incentive to negotiate price reductions. Recall

the point made earlier that patents create a short-term monopoly. This allows
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drug companies to charge a price well above marginal production costs. Many
governments negotiate price reductions from drug companies, and this helps
explain why drugs prices today are much lower in Canada and Mexico than in
the United States. The difficulty is that if the United States also lowered prices
in this way-and U.S. politicians will be under increasing pressure to force
drug companies to do so-drug companies will have less of an incentive to
innovate. Another recent reminder of this problem is the announcement by
South Africa that it may require patent holders for AIDS drugs to license their
patents to generic drugs manufacturers. Drug companies view this as a kind of
expropriation. It essentially strips patent holders of their property rights. One
can sympathize with a government wanting to alleviate the suffering of its
population, but the public policy issue is not whether the surplus of an innova-
tion should go to the drug companies or to AIDS sufferers. The public policy
issue is whether the current beneficiaries of the available therapeutic drugs
should gain at the expense of future beneficiaries of new drug discoveries.

As noted earlier, governments can help promote vaccine development in
many ways, including direct R&D by government laboratories and grants to
university researchers. However, provision by these means faces a moral haz-
ard problem. One attraction of the vaccine purchase fund is that it pays only for
research successes, not research inputs. However, the purchase fund simply
shifts the moral hazard problem. The problem with "push" programs is to cre-
ate incentives to carry out the promised R&D. The problem with "pull" pro-
grams is to create incentives to pay the promised amounts. If government
promises were inherently more credible, the idea would have some appeal, but
there is no evidence that governments can easily commit themselves in the
manner suggested. If governments cannot be trusted to let firms set prices or to
honor property rights, why should they be trusted to pay a high price for a
vaccine after it has been developed?

Let me comment by way of a historical example. One of the great scientific
challenges of the 18th century was to solve the longitude problem (see Sobel
1995). Accurate navigation-essential to both communications and trade-
depends on having coordinates for both latitude and longitude. The latitude
problem was solved long ago, but the measurement of longitude eluded sci-
ence. To spur innovation the British Parliament announced that it would award
a prize to anyone who could convince a panel of experts set up by the Royal
Academy that the longitude problem had been solved. A number of people
tried to solve the problem, but the first to succeed was the master craftsman
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John Harrison. He invented a clock that was, for its day, astonishingly accurate.

This was enough to deterrrine longitude accurately. However, Harrison was

only awarded the prize after the king intervened and ordered Parliament to pay

the money. The panel of experts proved difficult to convince, and they were in

any event prejudiced in favor of an intellectual solution as opposed to a practi-

cal one. This highlights another potential problem: establishing criteria for de-

termining tolerance levels for a vaccine.
Here I would like to concentrate on a proposal put forward by Kremer

(2000a,b), in which he suggests the creation of a fund for vaccines that could,

by assuring a minimum purchase of the vaccine, create an incentive to invest
in the necessary research efforts. How would the fund's coffers be filled? If

vaccine development were a "best shot" problem, that is, if the research were

best conducted in a centralized manner to take advantage of economies of

scale (see chapter 4), this would not be an issue. Presumably the British were

willing to pay enough to solve the longitude problem that no other country

had to add to the prize. Similarly, a country like the United States would

benefit enough from the development of some vaccines that international

cooperation would not be needed. While the vaccines that the proposed pur-

chase funds are intended to promote specifically benefit poorer countries,

they would also have global benefits. The main point is that funding vaccine

R&D is a global public good. It helps poorer countries directly, and thus

every rich country indirectly, and it helps control infectious diseases and could

potentially hasten their eradication.
Kremer (2000b) calculates that donor contributions of about US$750 mil-

lion per year would be required to create incentives for R&D into vaccines for

AIDS, malaria, and tuberculosis. Put differently, he calculates that the net present

value of purchase and delivery costs over a 10-year period would be about

US$3.5 billion for malaria, US$6.8 billion for tuberculosis, and US$4.3 billion

for HFV. These numbers are bigger than the amounts already pledged by the

United States and the World Bank, but they are relatively small. The costs per

disability-adjusted life year are low. These figures are favorable for interna-

tional cooperation, but more research would be needed to develop funding

mechanisms that wouLid make provision of the required funding self-enforcing.

But would this be sufficient? A safe, cheap, and effective vaccine for measles

has been available since the late 1960s, yet measles remains a major killer of

children in poor countries. A number of reasons account for this. One is that

children in poor countries often become infected at an earlier age than in rich
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countries: before a vaccine is administered, but after the immunity inherited
from the mother has worn off. However, this only begs the question of why
more research is not being devoted to developing a vaccine more appropriate to
the conditions prevailing in developing countries. Moreover, being in posses-
sion of a vaccine seems not to be a sufficient condition for safeguarding public
health (see discussion in chapters 1 and 2 on the importance of complementary
domestic public goods).

CONCLUSIONS

The main policy conclusions of this chapter are as follows:

* Public goods are important determinants of the material standard of liv-
ing and of well-being more generally. They are therefore important to
development and the goal of alleviating poverty.

* Public goods may be local, regional, or global. Traditional development
assistance has helped supply local public goods like roads. It has done
less to supply regional or global public goods, although as chapters 1, 5,
and 6 discuss, more resources have been going to such IPGs. For ex-
ample, the World Bank has played an important role as a partner both in
trying to eradicate river blindness (a regional public good) and in protect-
ing the ozone layer (a global public good).

* Supply of public goods almost invariably requires intervention by gov-
ernment. Indeed, government exists partly, if not largely, for the purpose
of supplying public goods. For the development institutions to promote
the supply of local public goods is relatively easy. To do so, they need
only make arrangements with the national government (in association,
perhaps, with local governments and community groups), a situation the
development institutions are now comfortable with.

* Regional and global public goods cannot usually be supplied by national
governments acting unilaterally. Cooperation will usually be needed.

* Cooperation in the supply of regional and global public goods is usually
expressed in an international treaty of some kind supported by a variety
of institutions such as a treaty secretariat.

* Effective treaty design and the development of supporting institutions
require a different kind of approach from country-based approaches to
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development assistance. In contrast to the supply of local public goods, a
country's interest in effecting the supply of regional and global public
goods will depend on what other countries are doing. The approach to the
supply of such public goods must take account of this strategic interde-
pendence.

* The nature of this interdependence varies from problem to problem. As a
first step, policymakers must correctly assess the strategic aspects of the
particular problem they hope to address.
- Some public goods need only be supplied by one country, and such a

country may have an incentive to supply the good unilaterally. Ex-
amples include the disease surveillance provided by the U.S. Centers
for Disease Control and the efforts by the National Aeronautics Space
Administration to monitor small objects in space that might conceiv-
ably collide with the earth.

- Some public goods need to be supplied by many countries, but incen-
tives exist for each country to supply some amount of the good, irre-
spective of whether other countries also supply the good. An example
is the first stage of cuts in the production and consumption of ozone
destroying substances achieved by industrial countries in the original
Montreal Protocol.

- Some public goods would yield an aggregate benefit that is less than
the aggregate cost of supply. These goods should not be supplied. Just
because a public good exists does not mean that it should be supplied.
Benefit-cost analysis is as important to the supply of regional and glo-
bal public goods as it is to the more routine kinds of project appraisal.

- Some public goods, including the setting of technology standards, re-
quire multilateral coordination and no enforcement.

- Regional public goods are easier to supply than global public goods.
All else being equal, the incentives to free-ride increase with the num-
ber of countries that must supply a public good.

- The greatest incentive problems arise in the supply of global public
goods for which the efficient provision level far exceeds the amounts
that individual countries will supply unilaterally. These are prison-
ers'-dilemma-like problems. An example would be the more exten-
sive cuts in the production and consumption of ozone destroying
chemicals achieved by amendments and adjustments to the 1987
Montreal Protocol.
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* The alternative to supplying a public good is often not the status quo.
Failure to supply a public good will create incentives for countries to take
remedial or other actions. For example, if a disease is not eradicated,
individual countries may nonetheless vaccinate their own populations.
This kind of response is double-edged. On the one hand, it makes coun-
tries better off than in a situation in which such actions are not under-
taken. On the other hand, it makes supply of the global public good
relatively less attractive to those countries that can take such remedial or
defensive actions.

* In a situation of strategic interdependence, policymakers should be aware
of both negative and positive feedbacks. In some cases, as one country
increases its supply of the public good, others have an incentive to reduce
their supply. In different cases, others will have an incentive to increase
their supply. These reactions need to be taken into account both in carry-
ing out benefit-cost analysis and in designing institutions intended to fa-
cilitate the supply of regional and global public goods. For example, where
a positive feedback is coupled with a threshold effect, a tipping point may
exist, and the aim of policy may simply be to push the system over this
threshold.

* Countries are interdependent not only in public goods provision, but also
in trade. If public goods provision changes market prices, then it may
also affect public goods provision through the trade mechanism. For ex-
ample, if one country reduces its emissions of a pollutant, comparative
advantage in the manufacture of this good may shift to other countries
that do not take the same measures. This is called trade leakage.

* Different policy instruments may promote different kinds of strategic re-
actions. If one or a few countries establish an emissions standard, others
may not follow (they may even increase their emissions, if for no other
reason than trade leakage). However, if one or a few countries establish a
technology standard that would also reduce emissions, then other coun-
tries may have incentives to adopt the same standards. This is especially
likely if adoption of the technology entails strong network externalities.

. In prisoners'-dilemma-like problems, free-riding can be hard to deter. The
basic reason is that the punishments that may be needed to deter countries
from not cooperating will usually harm the countries that impose the pun-
ishments as well as those on the receiving end, that is, the punishments
needed to deter free-riding may not be credible. As a consequence, either
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participation in a treaty seeking to supply a public good will be limited or
the level of provision will be low. Often, sustaining a first-best outcome
will not be possible. Policymakers should focus on sustainable rather than
ideal provision levels.

* An exception that proves this rule about the difficulty of deterring free-
riding is the Montreal Protocol, which was able to deter free-riding by
threatening to impose trade restrictions between parties and nonparties.
This threat seems to have deterred nonparticipation and helped increase
the extent of ozone layer protection. However, the circumstances that made
this possible are special. Trade restrictions are not an easy or a general
remedy for the free-rider problem. Different problems will require differ-
ent policy measures.

* Carrots, or side payments, may also be needed where countries are asym-
metric, as is the case for global public goods. Side payments help by
widening the zone of agreement. They may also ratchet up the coopera-
tion problem. For example, in the Montreal Protocol the cooperation prob-
lem shifted from being one of getting the industrial countries to reduce
their emissions to getting these countries to put up the money needed to
compensate developing countries for the cost of reducing their emissions.
In this treaty, side payments are used strategically.

* In general, a combination of carrots and sticks will facilitate the provi-
sion of regional and global public goods. Carrots will widen participation
and ensure that all countries gain by having the agreement. Sticks will
ensure that countries participate and comply. Note that carrots, when
needed, will have to be paid, whereas sticks, if credible, will never actu-
ally have to be implemented. It is the deterrent effect of sticks that is
important.

* Institutional connections may exist between the local level and the re-
gional and global levels. Countries with greater civil and political free-
doms may be more inclined to provide local public goods and to participate
in efforts to supply regional and global public goods. At the same time,
participation in regional and global efforts may strengthen a government's
hand in providing local public goods.

The essential point of this chapter is that the provision of regional and glo-
bal public goods requires a different kind of thinking. It requires that we think
strategically.
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NOTES

1. Subsidization may also take the form of so-called public-private partncrships. An example
is the Medicines for Malaria initiative (Ferroni 2000), where the idea is to combine public sector
funding for basic research in antimalarial drugs with private sector commitments for drug devel-
opment and commercialization.

2. Congleton's (1992) analysis, which shows that more democratic countries were more likely
to participate, was conducted before the Montreal Protocol was in an equilibrium situation.

3. For an analysis of strategic substitutes and complements see Bulow, Geanakoplos, and
Klemperer (1985). For a discussion of how pollution control can be a kind of strategic comple-
ment see Heal (1999).

4. QWERTY refers to the arrangement of keys on a computer keyboard. Early typewriters
were prone to jamming if the typist was too quick. The QWERTY arrangement was invented to
slow the typist down, and thus to avoid jamming. Though the arrangement may have made sense
for an earlier technology, jamming is no longer a problem, yet we retain the QWERTY arrange-
ment. Some evidence indicates that an alternative arrangement of the keys would be faster using
modern computers. Given the large installed base of QWERTY boards, however, switching to a
different arrangement may not make sense, even though we might all be better off if we all
switched together. Note that some controversy exists as to whether there really is a superior
arrangement to QWERTY, one for which the benefit of switching exceeds the cost. However,
whether true or not, the story conveys a powerful message.
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Chapter 4

FINANCING INTERNATIONAL
PUBLIC GOODS

Todd Sandier

In recent years the World Bank, the United Nations (UN), and other interna-
tional organizations have recognized the growing importance of international
public goods (IPGs) to their missions.' IPGs possess benefits that spill over
national borders so that their benefits extend beyond the country of origin.
Provision of these goods represents a novel rationale for foreign assistance
that transcends country-based motives, because the donor may also gain from
the good's benefits (Ferroni 2000; Jayaraman and Kanbur 1999; Kanbur,
Sandler, and Morrison 1999; Sandler 1997). Technology continues to pro-
vide new forms of public goods whose benefits cross political and genera-
tional boundaries.2 When an IPG is purely public, both payers and nonpayers
receive its benefits, and one person's consumption does not necessarily re-
duce the benefits available to others from the same unit of the good. In the
extreme case of global public goods (GPGs), the good's benefits disperse
worldwide, for instance, efforts to curb global warming, to reduce ozone de-
pleting chlorofluorocarbon (CFC) emissions, to map the human genome, or
to preserve the earth's biodiversity. IPGs are associated with a wide range of
activities involving the environment, security, financial stability, scientific
discovery, health care, infrastructure, poverty reduction, culture preservation,
and research and development.

Given this heightened interest in the study of IPGs and their allocative and
distributional implications, a key concern is how to finance the provision of
these IPGs. Should the world community rely on voluntary efforts to finance
IPGs at the national level? Should it instead engineer a collective response?
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Or shouid it employ a combination of voluntary national provision and col-

lective financing? The answers to these questions hinge on the nature of the

public good.
Understanding that the three dimensions of "publicness"-nonexcludability

of nonpayers, nonrivalry of benefits, and the manner in which contributions

determine aggregate provision (the aggregation technology)-influence the

possibilities for financing IPGs is essential. The aggregation technology di-

mension of publicness goes beyond the two classical properties of nonrivalry

and nonexcludability and is instrumental in understanding policy recommen-
dations (for example, the use of taxes for public provision in the presence of

private provision) and institutional design (Bucholz and Konrad 1995, Cornes

1993; Sandler 1997, 1998; Sandler and Sargent 1995; Vicary 1990). For some

public goods these properties are such that a public sector "push" is needed,

or else the good will not be financed. This push can come in the form of a

supranational structure, such as the World Bank, the UN, or the European

Union (EU), which collects the required fees from its members to underwrite

these IPGs. In some instances the leader nation(s) might provide the required

push and funding, which may only be germane initially, because voluntary

financing may become adequate as nations gain experience with an IPG or

develop a capacity or a need to use the good's benefits. Other properties of

IPGs may promote market incentives or voluntary contributions, so that only

a little public sector coaxing is necessary. For still other IPGs, incentives are

consistent with the operation of markets or clubs, so that no official interven-
tion is required as the IPGs are financed through unofficial means with few

transaction costs.
To understand the role of international institutions in promoting IPGs, one

must ascertain the nature of the good and whether it requires a push, coaxing,

or no assistance from a supranational structure or influential nation(s) and agents,

for instance, charitable foundations. Resources are scarce in the international

community, and a reliance on markets and clubs, when feasible, will reduce

burdens by channeling resources to those IPGs whose financing is the most

problematic. At the national level, governments support public goods provi-

sion through taxes levied on their citizens, but a reliance on taxes imposed by a

supranational govemment on subordinate nations is typically not an option.

(An exception is the EU, which has the power to collect tax revenues from its

member governments.)
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Nevertheless, IPGs are provided and underwritten either through charges
levied by supranational organizations or clubs or through voluntary contribu-
tions. In many cases the level of provision of IPGs will be inadequate given
their far-ranging spillover of benefits. This chapter looks at alternative means
and institutional arrangements for financing IPGs. If the world community is
to support IPGs adequately, then an understanding of these arrangements is
essential. Spawned by technology, novel IPGs appear often and present allocative
challenges that must be addressed.

This chapter has five objectives. The first is to review some basic principles
of public finance involving national and local public goods that can guide su-
pranational financing of IPGs.3 The second is to relate these principles to a
taxonomy of IPGs that indicates the financing possibilities for each of five
basic kinds of IPGs distinguished by the nature of their benefits. The third is to
associate financing possibilities to the aggregation technology whereby indi-
vidual contributions determine the overall level of IPGs. The fourth is to iden-
tify further considerations that can guide a society's quest for effective financial
schemes. The fifth is to show how a variety of supranational and other institu-
tions have put these financing principles into practice in their provision of IPGs.

BASIC TAXATION PRINCIPLES FOR
FINANCING PUBLIC GOODS

Some principles of taxation apply to the national provision of public goods
when voluntary or private provision is inadequate. The public sector is involved
in two essential activities: providing public goods and redistributing income to
satisfy some ethical norm of fairness (Bruce 1998). Although distinguishing
between these activities is convenient, they are inter-related; thus the manner
in which a public good is provided has clear distributional consequences, while
a change in income distribution may itself be a public good. Two overall prin-
ciples of taxation guide the financing of public goods at the national level and
can be applied to IPGs at the supranational level.

The benefit principle requires that the recipients of a good's benefits pay
their marginal willingness to pay (MWTP) or the value of their marginal ben-
efit from consuming the good. If all consumers pays their MWTP, and if the
sum of the MWTP collected is equal to the public good's marginal cost of
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provision, an optimal level of a pure public good is then provided, because

social benefits match social costs at the margin. For pure public goods where

benefits are nonrival and nonexcludable, agents do not willingly reveal their

MWTP, thus the benefit principle may prove impractical to implement. The

provider's failure to exclude nonpayers and to monitor use is what makes tying

charges for pure public goods to consumers' MWTP exceedingly difficult. If

asked to reveal their MWTP, consumers will understate their derived pleasure

in an attempt to limit their payment for the good. A completely different situa-

tion characterizes private goods that people can only acquire by paying the
market price. Agents purchase a private good until their MWTP, captured by
the height of the points on their demand curve, equals the good's price. This

price equals marginal cost under competitive provision, so that individuals au-

tomatically satisfy the benefit principle through their voluntary purchases of

private goods.
Most public goods are not purely public, and permit either some exclusion

or some rivalry of benefits. If the public good's benefits can be withheld from

nonpayers, then the private sector may be able to provide the good without

public sector intervention. For example, golf courses are both privately and

publicly provided, as are parks and schools. Private provision is possible for a

golf course, because each round of golf can be monitored and a fee charged.

Public provision and financing is best reserved for those situations where ex-

clusion is inadequate and private provision is not feasible. For some activities

both private and public benefits are simultaneously derived. Schooling benefits

not only the individual with private marketable skills, but it also improves so-

cial well-being with enhanced demands for culture and/or law and order. If

these private benefits are a sufficiently large share of total benefits, then private

provision is possible. Private provision works best when the nature of the pub-

lic good permits fees, collected from users, to be based on a benefit principle

where aggregate MTWP is equated to the good's marginal cost of provision.
A second way to finance a public good when private alternatives are un-

available is to base agents' financial burden in relation to the good on their

ability to pay. From an administrative viewpoint an ability to pay scheme does

not require the govemment to ascertain the agents' MWTP schedules, and is

therefore not expected to achieve optimal provision of the public good. Effi-

ciency is sacrificed for practical implementation. The actual relationship be-

tween ability to pay and assigned burdens reflects alternative notions of fairness.

One such concept is horizontal equity, which requires people with the same
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income or wealth to carry identical burdens for the public good. Quite simply,
equals should be treated equally. In the U.S. tax system, the so-called marriage
penalty is a clear violation of horizontal equity. An alternative fairness crite-
rion is vertical equity, in which agents with higher incomes are made to finance
a greater amount of the public good through taxes or assigned assessments.
This criterion introduces distributional equity founded on an analogy with the
utilitarian concept of diminishing marginal utility of income, where a dollar
taken from a richer agent has less of an impact on an agent's well-being than a
dollar taken from someone poorer.

Of these two equity criteria, vertical equity is more prevalent as a guiding
influence for ability to pay schemes. Progressive income taxation, where richer
people pay a larger percentage of their income in taxes than poorer individuals,
is an instance of vertical equity. Membership dues to learned societies that are
graduated based on income, for example, dues to belong to the American Eco-
nomic Association and the American Political Science Association, preserve
vertical equity where the shared public goods are the societies' journals and
infrastructure. Property taxes are another means of applying vertical equity by
collecting more in taxes from those with greater wealth. Some supranational
structures that rely on an ability to pay financing arrangement also apply the
vertical equity principle. When a push is needed, governments usually resort to
an ability to pay arrangement that incorporates some criteria of fairness.

A TAXONOMY AND FINANCING POSSIBILITIES

The literature presents various taxonomies for public goods depending on the
purposes and properties of the goods being studied (see, for example, Kanbur,
Sandler, and Morrison 1999; Sandler 1999). Table 4.1 presents five alternative
categories of IPGs, distinguished according to how such goods fulfill the two
properties of pure publicness.

Pure Public Goods

If the good's benefits are both nonrival and nonexcludable, then the good is a
pure public good. A good's benefits are nonrival among users when one agent's
consumption or use of the good does not detract, in the slightest, from the



Table 4.1. Alternative Types of and Financing Possibilities for IPGs

Good type Examples Financing possibilities Remarks

Pure public * Curbing global warming Usually must rely on some kind of public Neutrality worries arise, because voluntary
* Basic research sector push based on an ability to pay contfibutions will be crowded out by
* Limiting the spread of disease charge. Financing coordinated by a supra- collective contributions. Partial coopera-
* Augmenting the ozone shield national organization using some inter- tion faces free-riding offsets in the absence

national taxation or fee arrangement. of sufficient participation. An enforcement
A leader nation or nations might exist if mechanism is necessary.
sufficient net benefits can be derived.

Impurely public * Ocean fisheries Must again rely on supranational More private incentives to contribute.
with some rivalry, * Controlling pests organizations and some international Rivalry lessens neutrality concerns, but a
but no exclusion * Curbing organized crime collection arrangement. Rivalry may push from the public sector is still

* Alleviating acid rain motivate more independent behavior in required.
contrast to purely public goods.

Impurely public * Missile defense system Exclusion promotes voluntary financing Because exclusion is not complete, some
with some * Disaster relief aid and club-like structures. For these goods suboptimality remains. The question is
exclusion * Extension services the public sector may be needed for whether this residual suboptimality

* Information dissemination coaxing and facilitating eventual private warrants any intervention or official
sector provision. There may exist an entre- inducements.
preneurial or leader nation to market the good.



Club good * Transnational parks Charge each use according to the crowding Can result in an efficient outcome. Clubs
* INTELSAT that results. Nonpayers are excluded. Toll limit transaction costs. Full financing
* Remote sensing services per use is equal to marginal crowding costs depends on scale economies, the form of
* Canals, other waterways so as to intemalize the congestion extemality. the congestion functions, and other

Taste differences can be reflected by tolls paid considerations (for example. competitive-
on total visits. Nations with a greater demand ness of factor or output markets). No
visit more often and pay more than those public coaxing is needed.
with a smaller demand.

Joint products * Foreign aid As nation-specific private benefits and club Ratio of excludable to total benefits is the
* Tropical forests good benefits become more prevalent among essential consideration. As this ratio
* Peacekeeping the joint products, markets and club arrange- approaches one, markets and clubs work
* Defense spending among allies ments can be used to finance the good with more fully. Institutional arrangements

greater efficiency. As the share of excludable can foster these excludable benefits.
benefits increases, payments can be increas-
ingly based on benefits received.

Source: Author.
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consumption opportunities still available to other agents from the same unit of
the good. For example, reducing CFCs or greenhouse gas emissions helps stem

the depletion of the ozone layer and the heating of the atmosphere, respec-
tively, which affect all nations. If a provider of a public good cannot keep an

agent, such as an individual, a firm, or a nation, from receiving the good's
benefits, then its benefits are nonexcludable. The provider cannot, therefore,

keep a nonpayer from taking advantage of the good's benefits, and this inabil-

ity limits users' incentives to finance the good's provision. Again consider the

reduction of CFCs and greenhouse gases. Nations engaged in these reductions

cannot deny other nations from receiving the benefits that result. Thus curbing
global warming and improving the protective stratospheric ozone shield are
purely public, because both activities' benefits are nonrival and nonexcludable.

Two additional examples of pure public goods at the transnational level are

limiting the spread of contagious diseases such as AIDS and ebola and uncov-

ering basic research findings. Efforts to forestall the spread of a contagious
disease benefit all those at risk regardless of whether or not they supporte6 the

containment. In addition, the reduced risk one person gains from prophylactic

measures does not limit the protection afforded to others. Once made public,

basic research findings will diffuse rapidly among those with the capacity to
understand them. Even before being released, information about basic research

findings tends to leak out to the scientific community. The findings are nonrival

and can be exploited to advantage by countless teams of researchers without

diminishing their benefits. For example, the discovery of calculus provided a

mathematical tool that one researcher can use without limiting its application

by others.
The last two columns of table 4.1 show financing possibilities and remarks

for each of the five categories of IPGs. Financing is most problematic for pure

public goods. A best-case scenario would be a leader nation that derives suffi-

cient benefits to justify its provision of the good, even if it is the only one
bearing the costs, for example, U.S. efforts to underwrite the Centers for Dis-

ease Control. In the absence of a leader nation, the global community will have

to resort to a supranational structure, such as the UN, that subsequently charges
its members based on some ability to pay measure. Currently, no transnational
public finance system exists whereby taxes collected on, say, internationally
traded items (the so-called Tobin tax) could be earmarked to finance IPGs, thus
supranational structures must provide the required push to fund these goods.
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With pure public goods a concern with neutrality always arises, where col-
lective provision or financing crowds out voluntary national provision on a
dollar-for-dollar basis (see Comes and Sandler 1996, chapter 6; Warr 1983).
Thus efforts to augment national provision with collective provision will fail to
increase the overall supply of public goods if the voluntary contributors are
made to fund the collective efforts.4 This neutrality or crowding-out problem
arises because one contributor's provision of a pure public good is a perfect
substitute for that from other contributors. Increased provision, no matter how
it is financed, replaces the need to contribute on one's own. Neutrality has
disturbing implications for financing a pure public good either through income
redistribution from small providers to large providers or tax-financed official
support of IPGs with taxes levied on contributors. Neutrality indicates that
engineered redistributions of income among contributors have no net impact
on the supply of IPGs; those receiving income merely increase their IPG con-
tributions by the amount that those losing income decrease their contributions.
For purely public goods, contributors view public good benefit spillovers from
others as equivalent to extra income. To maintain their well-being, nations merely
let the increased public goods supply by others make up for their income losses
stemming from taxes or redistribution. Only a tax imposed on a noncontributor
can result in more of the public good, but at the expense of social welfare if the
noncontributor has little taste for the IPG. An efficiency loss arises, because
the tax burden on the noncontributor outweighs any gain derived from the aug-
mented IPG supply if the noncontributor has little desire for the good.

Another consideration has to do with partial cooperation, whereby some
nations choose not to be part of a collective agreement or supranational organi-
zation established to provide more of a pure IPG. These noncooperators can
partly or wholly offset the increased contributions by deliberately contributing
less in response to cooperation-induced increases in provision (Buchholz,
Haslbeck, and Sandler 1998). Three factors bolster the success of partial coop-
erative financing of a purely public good: (a) a large number of cooperating
countries, (b) noncooperators with a relatively low (high) valuation of the pri-
vate (public) good, and (c) a large proportion of noncooperators who are minor
contributors. Such factors provide little ability for the noncooperators to undo
the efforts of like-minded cooperators by cutting back on their support for the
IPG. Factor (a) implies that there are fewer noncooperators to counter efforts at
cooperation, while factor (b) indicates that noncooperators have little incentive
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to reduce their IPG provision in response to partial cooperation. Finally, factor

(c) means that only small cutbacks are possible, as noncooperators are minor

contributors prior to a cooperative arrangement, which does not include them.

Such a partial agreement can finance the IPG through cost shares assigned to

each country based on ability to pay, given the lack of incentives to truthfully

reveal MWTP. Even with cost-sharing agreements to supply more of an IPG,

an enforcement mechanism may be required, which presents yet an additional

collective action concern as to how the cooperators will finance such a mecha-

nism (Heckathorn 1989).

Impure Public Goods

When IPGs possess benefits that are either partially nonrival or partially ex-

cludable, that is, excludable at a cost, they are impurely public. The second

category of public goods in table 4.1 consists of impure IPGs that display some

rivalry, but whose benefits are still nonexcludable. Such goods include ocean

fisheries where property rights may be difficult to protect or that are owned in

common, so that benefits still have a strong element of nonexcludability. Ri-

valry applies because increased fishing efforts limit the catch of others through

crowding. That is, each fishing vessel must exert a greater effort to haul in the

same catch as the efforts of others increase. Controlling pests, curbing orga-

nized crime, and alleviating acid rain display rivalry, as efforts by one indi-

vidual influence the benefits available for others. For pests, control applied in

one place cannot also be applied elsewhere, and results in the pest population

decreasing where the action is taken and increasing where it is not. Efforts

directed at thwarting organized crime in one place may merely displace the

crirninal activity to a less protected venue, so that benefits are rival through the

consumption process. Improvements to the environment or to security within a

society stemming from these activities are, however, nonexcludable. Without

excludability this class of goods may at times be difficult to support through

voluntary actions, so that either some push is needed from a supranational

organization or a leader nation is required. Rivalry, however, limits neutrality,

because contributions are less substitutable, and for some cases sufficient pri-

vate inducements to promote contributions may even result. If, for example, a

nation's efforts to control sulfur emissions primarily curtail acid rain over its

own territory, because of a spatial rivalry (that is, every ton of emissions dropped
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on it cannot fall elsewhere) some voluntary action can be anticipated (Murdoch,
Sandler, and Sargent 1997).

The remaining three categories of IPGs in table 4.1 all have a better progno-
sis for financing without the need for some elaborate supranational structure,
either because of excludable benefits or private nation-specific gains. For these
three cases, either coaxing or no help is needed from a transnational public
sector. Impure IPGs with some excludable benefits-for instance, a missile
defense system, disaster relief aid, extension services, and information dis-
semination-can be withheld from nonpayers. Thus whether or not a country
is protected by a missile defense system or whether it receives extension ser-
vices hinges on its own provision or its willingness to pay a provider for these
excludable benefits. Exclusion promotes voluntary financing and club-like struc-
tures where use can be monitored and charged a fee. Because exclusion is not
complete, some suboptimality remains. Consider information dissemination
where controlling whether or not one buyer can freely pass on the acquired
information to a nonpayer may be difficult. Even for missile defense, protec-
tion may not be denied to a nonpayer when collateral damage to the provider
would result from an attack on the nonpayer. An ideal club arrangement charges
a toll to internalize the crowding externality associated with rivalry, but for this
third kind of IPG, rivalry may not be involved, and this presents a problem, for
example, possession of information by one nation need not result in rivalry for
another if the information can be easily provided whenever needed (on clubs
and their toll arrangements see Buchanan 1965; Cornes and Sandler 1996, chap-
ters 11-13; Sandler and Tschirhart 1997).

Club Goods

Club goods represent the fourth kind of IPG and hold out the greatest promise
for self-financing without an elaborate structure or guidance from a suprana-
tional body. If the exclusion cost is sufficiently small to allow utilization rates
to be monitored and users to be charged a toll or user fee, then the users can
form a club and provide themselves with the shared good. Nonmembers are
excluded from the benefits of the club good, while members pay a toll for each
use or visit equal to the marginal crowding cost that results. In this way the toll
internalizes the crowding externality, and resources are directed toward their
most valued use.
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A member visits the club and pays the user fee only when the member's
resulting gain is at least as great as the toll that must be paid per visit. Even

taste differences among members are taken into account: members with a stron-

ger preference for the club good will visit more often and will thus pay more in

total tolls, so that preferences are automatically revealed. Club members are

charged their MWTP, therefore club pricing abides by a benefit principle. For

clubs to function properly there must be an exclusion device that is inexpensive
to operate along with crowding or rivalry in consumption that requires inter-

nalizing. If the scale of the club is insufficient to accommodate all nations, then
multiple clubs can be replicated so that every nation finds itself in a club of
optimum size (Sandter and Tschirhart 1997).5

Clubs provide an institutional alternative to creating elaborate supranational

structures or taxing authorities. Given that nations cherish their sovereignty,
they are loathe to agree to supranational taxation as a means of financing IPGs.

Clubs are relatively simple structures that require little more than an exclusion

mechanism or a toll booth so that the transaction cost is economized. Once

income or sales taxes are used to finance IPGs, the link between who receives

the goods' benefits and who finances them is severed, so that allocative ineffi-

ciency results. Clubs maintain this connection between benefits and financing

through their toll charges, because only those members whose MWTP justifies

paying the toll will use the facilities, and then only to the point at which a

member's MWTP just equals the toll.
Full financing of optimal provision of the club good depends on congestion,

production, and competitive considerations. The form of the crowding func-

tion is an important determinant in ascertaining whether or not the toll can

fully finance the club good (Comes and Sandler 1996, pp. 391-93; DeSerpa

1978; Oakland 1972). If the crowding function is homogeneous of degree zero

in provision and utilization, so that a doubling of use and facility size leaves

crowding unchanged, then an optimal toll will self-finance the club whenever

competitive conditions prevail and production of the club good is not under

increasing returns to scale. This follows because a toll set equal to the marginal

crowding cost associated with a visit takes in enough on each unit of the shared

good to finance the marginal cost of provision (Siqueira and Sandler 2001;
Small 1999).6 If constant cost prevails, then the cost per unit equals marginal

cost, and the proceeds collected on each unit also cover average cost. The tolls

derived from all units provided will then just cover total provision cost. When

increasing cost or decreasing returns to scale apply, marginal cost exceeds
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average cost, and a toll that earns enough to cover the former will more than
finance the shared good. If, however, increasing returns to scale characterize
the production of the public good, then a per unit toll that finances marginal
cost is insufficient to cover average cost. A two-part toll is then required, with
the shortfall in financing being made up by a fixed membership charge.

When competitive factor markets do not hold, monopsony may exist in the
buying of inputs, which implies a rising factor supply curve (Small 1999). For
an IPG such as peacekeeping or peace enforcement, some factors, such as tita-
nium used to strengthen weapons systems, may have monopsonistic elements.
Such a noncompetitive consideration results in a toll that overfinances provi-
sion as the rising factor supply curve diminishes economies of scale of cost,
thereby leading the ratio of average to marginal cost to be less than one. If the
toll per unit covers marginal cost, it will then cover average cost.

Examples of club IPGs include transnational parks such as the Great Barrier
Reef off the coast of Australia and tracts of pristine rain forest worldwide.
Even national parks qualify as transnational because of their international visi-
tors. These parks use toll schemes to finance land acquisition, park infrastruc-
ture, and park maintenance. INTELSAT, a private consortium of nations and
firms, operates as a club to share a communications satellite network in geosta-
tionary orbit that carries most international phone calls and television trans-
missions. Data from remote sensing satellites, for example, LANDSAT
surveying, are sold to users in a club-like arrangement based on individual
demands for surveys. Canals and waterways like the Suez Canal and the St.
Lawrence Seaway permit exclusion and monitoring, and thus also represent
club IPGs.

Joint Products

The final category of IPGs consists of joint products that simultaneously yield
two or more outputs that may vary in their degree of publicness. Joint products
may be purely public, impurely public, or private. As nation-specific private
and club good benefits become a greater share of the joint products, market and
club arrangements can be applied to finance the activity, thereby eliminating
the need for any push or coaxing from some governmental body. Suppose that
only nation-specific benefits characterize the joint products. Recipient nations
have a clear incentive to reveal their MWTP through payments for the IPG.



94 Internzational Public Goods: Incentives, Measuremrent, and Financing

Quite simply, nation-specific benefits, which are private among nations though
possibly public within recipient nations, serve as a privatizing influence, not

unlike the establishment of property rights. Next suppose that both a nation-

specific private benefit and a global pure public benefit are produced jointly by

the public activity. If these jointly produced outputs are complementary so that

nations desire to consume them together, then markets can sell the activity as a

package based on a benefit principle applied to the private good component

and use the proceeds to finance the entire activity. If club outputs are prevalent,

then these can be charged tolls (Sandier 1977). The essential deterrninant for
financing joint products is the ratio of excludable benefits (nation-specific and

club benefits) to total benefits. As this ratio approaches one so that all benefits

are excludable, markets and clubs can be employed to finance the activity without

elaborate and costly supranational structures. The closer the ratio is to one, the

more relevant is a benefit principle of financing.
In many ways joint products may include all the other categories as special

cases. If, for example, an activity yields only a single excludable and rival

output, then it is a private good. If, however, it yields only a purely public

output, then it is a pure public good. When an activity provides both private and

public goods, it is neither purely private or public, so that a new category of

goods is needed. This new class is called joint products. In practice, many

activities give rise to multiple outputs that vary in their degree of publicness.

Table 4.1 lists instances of joint products. For example, poverty reduction in

the form of foreign assistance can provide donor-specific benefits if the aid is

tied or conditional. In addition, any poverty that this aid relieves yields a GPG

for all richer countries concerned with the well-being of those less fortunate.

Even without conditional aid, a donor can derive benefits from an IPG's output

that protects its citizens, as in the case of containing an epidemic abroad so as

to eliminate it before it arrives on the donor's own soil. Joint products also

characterize the rain forests, whose preservation generates purely public ben-

efits worldwide because of carbon sequestration and biodiversity. Host country

and regional benefits from these rain forests include erosion control, localized

climate effects, watersheds, and ecotourist sites. Such localized benefits pro-

vide these tropical countries with a stake in their forest preservation and, in so

doing, should motivate some action. Peacekeeping provides nation-specific

benefits for nations nearest to an unstable situation, and also yields more glo-

bal pure public benefits to the world community in terms of enhanced political

security, reduced trade disruptions, and curtailment of human suffering.
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Migrations and other collateral effects may affect nations near areas of con-
flict. Defense shared among allies provides pure public benefits by deterring
an attack and nation-specific benefits from arms devoted to curbing domestic
terrorism or maintaining colonial control.

AGGREGATION TECHNOLOGIES OF PUBLIC SUPPLY

To address the possibilities for public goods financing, one must consider more
than just the nonrivalry and nonexcludability of benefits. A third essential char-
acteristic of publicness involves how individual contributions to the public good
determine the total quantity of the good available for consumption, a relation-
ship we will refer to as aggregation technology.7 This aggregation concept in-
fluences the incentives that the potential contributors possess and, in so doing,
affects financing and other policy concems related to the provision of public
goods. A rich variety of alternative aggregation technologies exists; however,
this chapter discusses only four (table 4.2).

Summation

The most common technology is that of summation, where each unit contrib-
uted to the public good adds identically and cumulatively to the level of the
good available to all for consumption. Because each unit has the same mar-
ginal impact on total provision, one agent's contribution is a perfect substitute
for that of another agent. Table 4.2 provides three examples of a summation
technology. In the case of ambient air pollution, such as methane resulting
from agriculture and mining, total emissions in the atmosphere equal the sum
of the pollutants emitted by various sources. Air quality is cumulatively af-
fected by individual emissions. Similarly, efforts to improve air quality by re-
ducing methane emissions correspond to the sum of individual cutbacks. The
accumulation of greenhouse gases also abides by an additive technology of
aggregation. If 1,000 nations each emit 500 metric tons of greenhouse gases
into the atmosphere, the 500,000-metric ton accumulation heats the atmosphere.
Each metric ton adds identically to global warming. When species are cata-
loged, each species identified adds a new single entry to the total.



Table 4.2. Alternative Aggregation Technologies of Public Supply

Supply technology Examples Strategic considerations Institutional implications

Summation: public Curbing air pollution Characterized often by prisoners' dilemma In an assistance context, a multilateral
good level equals Reducing global warming or chicken game form. In the former, there organization or rich nation is needed to
the sum of indivi- Cataloging species are strong incentives to free-ride and not assume leadership and to provide the
dual contributions contribute; in the latter, the richest have an public good. Cannot typically rely on

incentive to inhibit dire consequences. voluntary action at the national level.

Weakest link: only Containing river blindness Assurance games where matching behavior Multilateral agencies can channel funds
the smallest effort * Maintaining the integrity characterizes the equilibriums. Actions and/or and direct actions to raise public good
determines the of networks contracts are self-enforcing. Well-endowed levels to acceptable standards. Capacity
public good level Limiting the spread of players have an incentive to assist those less building required in poor countries. Rich

insurrections well-off. countries may contribute the public good
directly to increase levels in poorer
countries. Partnerships apply.

Best shot: only the Finding a cure for AIDS Coordination games where only a single Put supply efforts where the prospects and
largest effort deter- * Neutralizing a pest provider is required. Problem of identifying resources are the greatest for success.
mines the public - Engineering the next green this agent if there are two or more candidates; Multilateral organizations or a leader
good level revolution this is where coordination is needed. For nation can serve to coalesce and focus

development concems, problems arise when resources and efforts. Partnerships among
the best-endowed nation derives little benefit various participants can circumvent
from the action. collective action problems.

Weighted sum: * Cleanup of sulfur emissions Weighted sum implies that some participants Multilateral organizations need to support
each country's - Monitoring Earth from receive greater private benefits, and thus have efforts among only those nations with less
contribution can different vantages greater inducements to contribute. Captures country-specific benefits. Collect and
have a different * Controlling a pest pure public and private good representations as provide information on the weight matrix
additive impact special cases. A host of alternative game forms. to encourage independent financing.

Source: Author.
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When a classic public goods problem is considered, often there is an im-
plicit assumption that a summation technology applies. This technology was
so ingrained in public goods thinking that other aggregation possibilities and
their strategic implications were not even considered until Hirshleifer's (1983)
contribution. Two game forms typically underlie the summation representa-
tion of a public good. The first is the prisoners' dilemma, where each poten-
tial contributor has a dominant strategy (no matter what the other contributors
do) to free-ride on the contributions of others (Sandler 1992). This follows
because contributors consider just the difference between the benefits and
costs that they derive from a unit contributed and ignore benefits conferred
on others. Suppose that each unit of the public good provides each of five
potential contributors with US$6 in benefits at a cost of US$8 to just the
provider of the unit. Even though a unit yields US$30 (US$6 x number of
people receiving benefits) in total benefits, a potential contributor will view
the transaction as yielding -US$2 (own benefit of US$6 - own cost of US$8)
and opt not to contribute. If all potential participants view payoffs like this,
then everyone will free-ride and nothing will be contributed. To escape this
dilemma for IPGs, one or more nations must gain sufficient benefits, beyond
those of the average nation, to provide the public good. This may be the case
when some contributors are richer and place greater value on the public good
(Olson 1965; Sandler 1992). A second escape can come from an organized
effort by a multilateral organization to collect the necessary funds to provide
the public good.

The second game form that can apply is a chicken game for a summation
technology where per unit cost is again less than per unit benefit when viewed
from an individual contributor's perspective. The difference in the chicken rep-
resentation is that doing nothing at all, or doing too little, results in negative
payoffs, that is, some of the public good must be provided or everyone suffers.
Not contributing is no longer a dominant strategy. If, for instance, nothing at all
is done about a pollution problem, the consequences may be dire. The same
may be the case for an emerging plague. One or more nations will have incen-
tives to accomplish some minimal sufficient effort to forestall the disaster. The
most likely contributors are the best endowed nations or a multilateral agency
that can direct efforts.

When combined with nonrival and nonexcludable benefits, a summation
technology results in financing worries for IPGs and the need for transnational
public sector coordination.



98 International Public Goods: Iticentives, Measuremenit, anid Financing

Weakest Link

For a weakest link technology, the smallest contribution level fixes the quantity
of the public good for the entire group. When controlling a contagious disease

such as river blindness (onchocerciasis), a nation expending the least efforts at

containment determines the risk to neighboring nations of the disease spread-

ing (by a parasitic worm carried by a fly). Hirshleifer's (1983) classic paper

illustrated the concept of weakest link using the example of dikes along the

coastline of a circular island, where flood protection hinged on the height of

the lowest levee. Another example is the integrity of a network, where the least

reliable part determines the reliability of the entire network. When a nation is

confronted with an insurrection, the province with the least effective defense

sets the safety standard of the entire nation by allowing the rebels to gain a base

from which to launch their attacks. Yet another example concerns tracking the

progress of a disease or a pest where the monitoring station least up to the task

determines the authority's ability to know the progress of the disease or pest.

Currently, the United States is seriously contemplating improving the Russian

early warning system, which is in disrepair, so that Russia never wrongly thinks

that it is under attack.
Because of an inherent complementary, incentives are more favorable for

the international community to supply, and even finance, other countries' weakest

link public goods. For such IPGs, incentives exist for each nation to match the

smallest contribution, because larger contributions use up scarce resources

without augmenting the level of the IPG. An assurance game applies where it is

in each nation's interests to match other nations' contributions to a weakest

link IPG, because failing to do so makes individual nations worse off (Sandler

1992; Sandler and Sargent 1995, p. 153).8 Unlike the prisoners' dilemma, con-

tracts are self-enforcing, because once one nation delivers its IPG provision,

others can only prosper by doing the same. Rich nations are also induced to

form partnerships with poorer countries to raise their level of a weakest link

IPG to more acceptable standards (Ferroni 2000; Vicary and Sandler forthcom-

ing). Ferroni correctly indicates that these partnerships are complex and diffi-

cult to achieve, but the incentives are nevertheless right for doing so. Moreover,

it is an easy political sell to the rich country's constituency that foreign assis-

tance to improve, say, the fight against an infectious disease, provides safety at

home. Partnerships to foster the financing of these weakest link IPGs can be
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either bilateral or multilateral. Supranational organizations such as the World
Health Organization (WHO) can coordinate such partnerships.

The recognition of weakest link IPGs provides a whole new rationale for
foreign assistance. When a wealthy country has both funds and a comparative
advantage in providing the IPG, the best approach is for it to provide such
increases of a weakest link IPG directly until the recipient builds up its own
capacity (Buchholz and Konrad 1995; Jayaraman and Kanbur 1999; Vicary
and Sandler forthcoming). Over time, the donor country should foster the re-
cipient country's capacity to provide its own weakest link IPG. It is in the
interests of donor countries to build up recipient countries' provision and fi-
nancing capacity with respect to weakest link IPGs, especially when a large
number of countries have insufficient capacity.

Best Shot

Best shot represents a third basic aggregation technology for which the larg-
est contribution of an individual sets the aggregate level of the IPG available
for consumption. When finding a cure for AIDS, malaria, or other diseases,
the research team expending the largest effort is most apt to meet with the
success that benefits everyone at risk. Once a cure is uncovered, further ef-
forts achieve little or nothing. Similarly, engineering successful neutraliza-
tion of a pest through a clever strategy, for example, mating flies with sterile
females released into the environment, eliminates the threat for everyone.
Further research and other strategies are then unnecessary. A third example is
the engineering of the next green revolution, which is likely to be discovered
by the team with the greatest research budget and the best scientists. In gen-
eral, scientific and health breakthroughs abide by a best shot aggregation
technology.

The underlying game is that of coordination, where just a single provider is
needed and potential suppliers must decide among themselves which should
expend the effort (Sandler 1998; Sandler and Sargent 1995). Coordination prob-
lems are particularly tricky in the presence of more than one best shot candi-
date, because resources may be wasted if multiple efforts merely duplicate a
discovery or fall short of discoveries required to unlock the mystery. A number
of institutional implications are associated with best shot (table 4.2). Supply
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efforts should be concentrated where prospects and existing resources are the

greatest for success. If potential contributors have an equal likelihood of suc-

cess, then multiple providers may make sense unless combining contributors'

efforts augments the likelihood of success, a likely scenario with best shot.

With best shot there is a rationale for assisting the efforts of a rich nation or

forming a partnership among diverse participants. For a best shot IPG in the

health sector, partners might include drug companies, a host country, rich do-

nor countries, and multilateral agencies. The prognosis is less optimistic when

rich potential donors have less direct interest in a best shot IPG. In the case of
malaria, which is ravaging developing tropical countries, rich countries have

displayed ennui, because malaria poses little threat to their populations. Seeing

little prospect for profit, until recently drug companies have not put much ef-

fort into finding a cure. Such best shot IPGs that do not involve rich countries
need financing support from multilateral organizations such as the World Bank.

Such goods do not possess the right incentives, and thus need a public sector
push. Partnerships can also be spearheaded by such organizations, as in the

case of the Medicines for Malaria Venture.

Weighted Sum

A fourth aggregate technology consists of weighted sum for which the weights in

the sum are no longer one in value, as in the case of a summation technology.

Weighted sum generalizes summation technology. Individual contributions pos-

sess weights, which reflect the marginal impact that a unit of a contributor's

provision has for total provision of the [PG. For acid rain, the cleanup of sulfur

emissions from power plants and vehicles adheres to weighted sum, as the loca-

tion of the source of the pollutants affects the pattem of dispersion of downwind

depositions because of wind direction (Murdoch, Sandler, and Sargent 1997).

Countries farther from the source of a cleanup gain smaller reductions in their

acid rain deposits, compared with a less distant downwind neighbor. Monitoring

the planet at various vantage points yields aggregate intelligence, whose total is

differentially impacted by the stations' location. Efforts to control a pest may

also adhere to weighted sum if the distribution of the pest is unequal, so that

eradication efforts in its stronghold yield greater results than where the pest is

less prevalent. With weighted sum, some nations receive disproportionately greater

benefits, and thus possess a large incentive to support the LIPG. Efforts should be

channeled to where provision has the greatest marginal impact.
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A wide variety of game forms and strategic implications are associated with
a weighted sum technology, partly because weighted sum can include summa-
tion (all weights are one) and private goods (the weight on the providing nation's
provision is one and it is zero on all other potential recipients). In the former
case, the prisoners' dilemma or chicken games are relevant underlying games,
while in the latter, incentives exist for the country that benefits to supply its
oyn private good. Depending on the weights, assurance or coordination inter-
actions may apply where either matching behavior results or some dominant
nation or group of nations provides the IPG. The greater the country-specific
benefits derived from a weighted sum IPG, that is, the larger the weight on its
provision, the greater its inducement to contribute. When weights are no longer
one, contributions are no longer substitutable, and there is no concern that pub-
lic effort, coordinated by multilaterals, crowds out contributions from indi-
vidual nations. Thus some patterns of weights may promote IPG funding, thereby
either limiting the required public sector push or making such a push more
effective when needed.

Multilaterals can further these self-financing incentives by providing the
information required to compute the weights. This is precisely what the Coop-
erative Programme for Monitoring and Evaluation has done in Europe. Funded
by the UN, the program has determined the weight matrix associated with sul-
fur emissions, nitrogen oxides, and other pollutants.

Thus this third property of publicness has much to say about whether or not
incentives support voluntary provision and financing of an IPG. When financing
is unlikely, aggregation technologies help define the role that a supranational
structure or a nation's leadership can play in collecting the necessary financing.

TWO ADDITIONAL FINANCING CONSIDERATIONS

Additional financing considerations involve economies of scope and the prin-
ciple of subsidiarity.

Economies of Scope

In practice, many supranational structures address more than a single IPG allo-
cation problem. For example, the World Bank not only provides foreign assis-
tance to alleviate poverty and promote development, but it also produces basic



102 Itnternational Pu-blic Goods: Incenfives, Measuremnent, anid Financing

research. The UN promotes peacekeeping, alleviates hunger, tracks population
growth, furthers world health, and facilitates environmental protection. Even a

military alliance like the North Atlantic Treaty Organization (NATO) pursues a

host of public goods in addition to deterrence, including traffic control, naviga-

tion, drug interdiction, and scientific research (Sandier and Hartley 2001). Yet

other supranational structures, such as the EU, the International Monetary Fund,

and the Organisation for Economic Co-operation and Development, also sup-

ply multiple public goods.
What factors are at work in such organizations that encourage them to pro-

vide more than one IPG? The answer involves economies of scope, which oc-
cur when the cost of providing two or more IPGs jointly in the same institution

is cheaper than supplying them in separate institutions. Such scope economies

stem from common cost attributable to IPGs. If two IPGs can use the same

administrative staff, communication network, meeting facilities, research staff,

and scientific personnel, then cost in common arises from shared inputs.

Underutilized infrastructure may be the source of some economies of scope.

As an infrastructure reaches full capacity, a supranational structure must de-

cide if enlarging its capacity to accommodate additional IPGs is cheaper, or

whether assigning new IPG decisions to either specialized institutions under

its oversight or to independent institutions is more reasonable. Both practices

are used. For example, the International Maritime Organization (IMO) and the

International Telecommunication Union (ITU) are specialized UN agencies. In

contrast, the World Court, which facilitates dispute settlements over property

rights, and the World Trade Organization, which facilitates dispute settlements
over trade, both evolved as new institutions.

Subsidiarity

In a now classic paper, Olson (1969) presented the concept of fiscal equiva-

lence, where those affected by the spillovers of a public good should be the

ones who decide its allocation and financing. Quite simply, the decisionmaking

jurisdiction should coincide with the region of spillovers so that only those

who are affected get to express their preferences. Financing equivalence would

dictate that the financial burden for the IPG should only affect those receiving

its benefits. When the political jurisdiction exceeds the range of spillovers,

taxes are then imposed on people (nations) that do not benefit, thereby motivating
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oversupply by those making the decision. If, in contrast, the political jurisdic-
tion is a proper subset of the IPG's range of spillovers, then undersupply is
anticipated, because benefits conferred on those outside the political jurisdic-
tion are ignored. When, for example, an IPG benefits the people of three East
African countries, either these three nations or some regional organization spe-
cific to this area should address the good's allocation. In some cases a regional
network that connects nations confronting a common IPG issue needs to form,
as in the case of river blindness. West African countries set up a network among
themselves to control both the parasite worm and the person-to-person conta-
gion of the disease. Other partners, such as Merck and donors, were included to
provide financing and to make the drug Ivermectin available to curb the spread
of the disease (Ferroni 2000, p. 17).

Subsidiarity not only places the problem on the most appropriate partici-
pants-those with the most at stake-but it also economizes on transaction
cost. Focusing on the proper participants promotes allocative efficiency. The
practice of subsidiarity involves a wide range of IPGs. For peacekeeping,
NATO's assumption of missions in Bosnia and Kosovo made more sense than
the UN being in charge, because instability in those countries poses a greater
threat to NATO allies than to the world at large. Environmental treaties, such as
the Helsinki Protocol to curb sulfur emissions in Europe, are best framed by
the Europeans, which turned out to be the case.

Even many forms of foreign assistance involving IPGs can be improved by
the subsidiarity principle where a cross-border spillover is handled by the agency
whose geographical mandate is closest to the underlying IPG's range of spillovers.
When the appropriate agency does not possess the requisite capacity, augment-
ing its capacity is better than assigning the problem to an organization with a
larger geographical jurisdiction, unless economies of scale and scope warrant
otherwise (Kanbur, Sandler, and Morrison 1999).9 To put this recommendation
into practice, the World Bank would have to increase the capacity of a host of
regional banks and, in so doing, would be limiting its own capabilities.

SUPRANATIONAL INSTITUTIONS AND
THEIR FINANCING

A variety of institutions within the international community provide a wide
range of IPGs despite potential free-rider problems. Some institutions provide
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the necessary push or the lighter coax needed, while others operate as clubs.
An examination of how these institutions succeed in financing their IPGs shows
that the properties of the good, as well as other considerations discussed ear-
lier, play a role in the design of these institutions. Table 4.3 lists the institutions

covered along with a short institutional and financial description.
INTELSAT is a communications network that carries the majority of trans-

oceanic messages. The system consists of 19 geostationary satellites positioned
some 22,000 miles above the equator, from where the satellites orbit the earth
in the same time interval that the earth rotates about its axis, thus leaving each

satellite stationary over the earth. A mere three satellites are sufficient to pro-
vide point-to-multipoint service nearly anywhere on the planet. The other 16

satellites are used either to carry the volume of messages or serve as spares.
Redundant backup satellites increase the system's reliability.

INTELSAT operates as a private consortium with firms, governments, and
other institutions as members. Because coding and scrambling signals can re-
strict access to the network, INTELSAT qualifies as a club good. Use of the

network can be finely monitored to a fraction of a second. As use of the com-
munications system increases, the benefit per signal transmitted diminishes

because of congestion in the form of interference when more signals share the

same frequency bandwidth. Members are charged user fees or tolls based solely

on their per unit use of the network. Everyone pays the same toll per unit of

transmission, but total payments differ according to a member's total use. Vot-

ing at meetings of the board of governors, the supreme decisionmaking body

of INTELSAT, is weighted according to members' use rates and investment
shares. Such a voting scheme promotes optimality insofar as heavier users serve
more individuals whose MWTP must be aggregated, and thus have a greater
stake in provision and other policy decisions. INTELSAT's financial design is
based on the benefit principle of equating the sum of MWTP to the marginal

cost of provision through the use of tolls.
Although not listed in table 4.3, LANDSAT also operates as a privately owned

club that charges users for remote sensing surveys of requested areas. Origi-
nally, LANDSAT was developed and funded by the U.S. government for mili-
tary purposes, but was subsequently sold to private interests. A governmental
boost was required because of high research and development costs and the
expense of lifting satellites into orbit. LANDSAT thus represents a case where
a government provided the club with an initial provision and development push,

and then allowed the private sector to take over. Other international club goods



Table 43. Examples of Supranational Institutions and Their Financing Arrangements

Institution Institutional description Financial arrangement

INTELSAT A communication satellite network with countries and Operates as a club with charges to members based on tolls
firms as members of a consortium. Satellites positioned taking account of congestion. Total tolls differ based on
in geostationary space provide global communication. total utilization.

UN peacekeeping Since 1975, countries have been assessed shares to Countries are distinguished by four categories based on
support each operation. Voting privilege in the General ability to pay (horizontal and vertical equity) and benefit
Assembly can be suspended for a nonpayer if assess- principle. Strong vertical equity considerations dominate.
ments are too far in arrears.

UN The UN provides a host of GPGs and IPGs through Financing is based on ability to pay with a strong emphasis
its regular membership fees and members' voluntary on vertical equity and UN status. Less vertical equity than
contributions. These public goods differ according to peacekeeping assessments. Voluntary contributions are a
exclusion, nonrivalry, and joint products. Economies small part of funding.
of scope are being exploited.

NATO An alliance established in 1949 that has grown from 12 to Most (99.5 percent) of allies' expenditures on defense are
19 allies. Article 5 indicates that an attack on one ally will done independently, with only 0.5 percent done comrnonly
be viewed as an attack on all allies. Mission has changed to maintain infrastructure. NATO civil structure, and
numerous times and now involves crisis management and NATO military command. Defense spending appears to be
nonproliferation of weapons of mass destruction. Multiple based on the benefit principle because of the high ratio of
public goods provided to exploit economies of scope. excludable benefits.

WHO Mission is to pursue the maintenance of world health. Part Based on membership assessments, and thus on ability to
of the UN. Joint products are present. pay. Also based on donated trust funds for specific purposes.

(Table continues on the following page.)



Table 4.3. (continued)

Institution Institutional description Financial arrangement

Environmental treaties Agreements to curb various pollutants, including CFCs, Montreal Protocol on CFCs relies on a multilateral fund

sulfur, nitrogen oxides, and greenhouse gases. with contributions based on ability to pay. Most treaties
depend on members financing their own cutbacks based on
the benefit principle.

EU Economic union to eliminate trade and nontrade barriers Value added taxes on exchanges within the EU are used to
among members. The EU pursues the free movement of finance public goods and infrastructure linking EU
goods, services, people, and capital. Public good of trade members. Taxation abides by ability to pay rather than
creation within union and gains in efficiency (that is, benefit principle. Significant redistribution and inefficiency
specialization of labor, economies of scale, and growth). tied to the Common Agricultural Policy.
A host of other public goods of varying purity and joint
products, for example, security, traffic control, contract
conventions, and health standards. Also income redistri-
bution practiced. Economies of scope are being exploited.

World Bank A multilateral agency providing development assistance. Financing for the Bank's activities comes from member
technical advice, and research findings. It also coordinates countries' subscriptions to the capital stock. Country-
development assistance from other donors, for instance, specific inducements for subscribing derive, in part, from
nongovernmental organizations and bilateral donors. The its number of votes, which is based directly on its subscrip-

Bank's activities vary in their degree of publicness and tion. Larger subscribers obtain a greater number and, thus,
the presence of joint products. Alleviation of poverty with a larger share of votes on Bank's policies.
little or no conditionality has a large share of purely public
benefits. The Bank-'s research outputs possess mostly
purely public benefits.



IMO For intemational shipping, the IMO oversees international The IMO is a specialized UN agency financed through mem-
trade and institutes conventions on accidents and accident bership fees. Nations willing to sacrifice autonomy to achieve
prevention, innocent passage, pollution, and other concerns. coordination and the public good of safety that results.

ITU The ITU establishes practices to curb signal interference The ITU is a specialized UN agency financed through mem-
and allocates the frequency bands of the electromagnetic bership fees. In nations' interests to achieve cooperation.
spectrum to purposes and countries. Promotes adoption of
standardized equipment.

Medicines for A joint public-private partnership to control malaria that Funding comes from multilateral agencies, donor countries,
Malaria Venture involves WHO, the World Bank, the Rockefeller Foundation, nonprofits, foundations, and nongovernmental organizations.

the United States, the International Federation of Pharma- Some pharmaceutical firms will partner drug discovery
ceutical Manufacturers Association, and the Association of projects by lending their expertise and facilities. The venture
British Pharmaceutical Industries. Aim is to discover and will approach industrial partners to manufacture and market
develop new drugs to treat and prevent malaria. newly discovered and effective drugs. High-risk activity of

discovery being collectively funded by multilaterals and
other donors. Pooling of efforts to achieve best shot discovery.

Onchocerciasis In operation in West Africa for more than 25 years to Funding supplied by the various participants, with Merck
Control Program control river blindness, a condition caused by a parasitic making Ivermectin available for free. Control of river

worm. Partners include multilaterals, Merck Corporation, blindness and its contagion is an example of a weakest link
African governments, local communities, bilateral donors, public good.
foundations, and nongovemmental organizations. Exploit
participants' comparative advantages.

Source: Medicines for Malaria Venture and Onchocerciasis Control Program: Ferroni (2000, pp. 10, 17); see the text for other sources.
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include the Suez and Panama canals, which charge tolls per transit. Internet

providers constitute another instance of a club where members are charged for

their use of the network, and proceeds fund increases in the providers' server

capacity and reliability. Such increases help to limit congestion in the form of

connecting and waiting time.
UN peacekeeping efforts involve peacekeeping, peace enforcement (when

the two sides do not agree to be separated), and humanitarian relief efforts (see

Sandler and Hartley 1999, chapter 4; 2001 on UN peacekeeping and its finan-

cial arrangements). Following the UN's first sizable operation in the former

Belgian Congo during 1960-64, it became apparent that UN resources would

be stretched too thinly if such operations were funded from regular member-

ship fees, as originally planned. Given the public nature of peacekeeping, early

attempts to solicit voluntary contributions yielded little funding. To create a

more permanent and reliable funding source, the UN General Assembly passed

a resolution that established assessment accounts for peacekeeping operations,

beginning in 1975.
These assessment accounts distinguished 4 classes of payers: the 5 perma-

nent members of the Security Council (class A), 22 industrial countries that are

not permanent members of the council (class B), wealthy developing countries

(class C), and poorer developing countries (class D). Nations in classes A and

B finance the lion's share of peacekeeping operations, with permanent mem-

bers of the Security Council paying 63 percent and industrial nations in class B

paying almost 35 percent, on average. Thus countries in classes C and D under-

write just 2 percent of peacekeeping operations. The five countries in class A

pay 22 percent more than their regular budget assessment scale to peacekeep-

ing. Thus the United States covers 25 percent of the UN's regular budget, but it

must fund approximately 31 percent of peacekeeping expenses. Class B na-

tions pay their regular budget assessment scale, class C countries pay 1/5th of

their regular budget assessment scale, and class D countries pay 1/10th of their

regular budget assessment scale. Assessed peacekeeping burdens are intended

to be disproportionate in terms of income and, as such, display strong ability to

pay equity considerations. Because nations within designated classes are treated

identically, horizontal equity is also practiced.

Once a UN member is in arrears for its assessed amounts for two full pre-

ceding years, Article 19 of the UN Charter provides that the member can lose

its voting privilege in the General Assembly. For class A members, this penalty

is not as severe as losing its vote on the Security Council. Because council
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members, and wealthy nations in general, have a greater interest in peacekeep-
ing, the assessment accounts also apply the benefit principle to a small extent.
Clearly, however, the strong elements of nonrivalry, nonexcludability, and best
shot aggregation mean that a supranational institution is required to provide
the push.

The UN is one of the most complex supranational institutions shown in table
4.3, and serves as the umbrella organization for smaller, specialized agencies
that are financed through membership fees, donated trust funds, and UN sup-
port, for instance, WHO and the IMO. The UN provides a host of IPGs, fi-
nanced through regular membership fees and voluntary contributions. (Although
voluntary contributions are a source of funding, such contributions represent
an extremely small share of UN total financing.) The UN supplies numerous
IPGs so as to take advantage of economies of scope stemming from common
elements of its massive infrastructure, which can economize on cost. Regular
membership assessment is guided primarily by ability to pay considerations
that stress less vertical equity than was true for peacekeeping assessment ac-
counts. Assessment scales are altered periodically to adjust for member na-
tions' changing economic fortunes in terms of income. For example, Russia's
membership assessment scale has been reduced since the breakup of the Soviet
Union, as the Russian economy has shrunk, while Japan's assessment scale has
been increased. In its role of supplying information, the UN charges for its
print and electronic publications, and in so doing uses exclusion of impure
public goods as a way to establish a market in information. Given the vast array
of public goods supported by the UN and its subsidiary organizations, the use
of a variety of financial instruments, guided by the goods' three dimensions of
publicness, is not surprising. Supplemental support from regular membership
fees or specific assessments is required to finance nonrival and nonexcludable
benefits where user fees are not feasible.

NATO is a military alliance that shares deterrence coming from a collective
threat of punishment to any state attacking the territory or the interests of a
member ally. Established in 1949, NATO has grown from its 12 original allies
to 19. Allies share a defense activity that yields joint products that vary in their
degree of publicness (Sandier and Hartley 2001). An arsenal may deter aggres-
sion while allowing the provider to pursue its own territorial ambitions, where
deterrence and imperialism are the joint products. An alliance can fulfill at
least three general functions: (a) deterrence, (b) damage limitation or protec-
tion, and (c) private or ally-specific benefits. Deterrence is purely public among
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the allies and the most subject to free-riding concerns. In contrast, damage-
limiting protection, needed when deterrence fails and war ensues, is subject to
rivalry in the form of force thinning as a given contingent of forces is spread to
defend a longer exposed border. Private or ally-specific benefits occur when a
jointly produced defense output assists the provider, but the output's benefits
are not available to others. Such private benefits include quelling domestic
unrest, controlling domestic terrorism, responding to national disasters, or pa-
trolling coastal waters.

As the share of excludable to total defense benefits increases, an alliance
can rely on allies' independent behavior to spend where their benefits are the
greatest. Sandier and Hartley (1999, 2001) argue that from the 1970s until the
present day, a sizable portion of defense benefits is excludable, so that the
benefit principle can be partly satisfied by independent spending decisions. In
practice, NATO allies do make independent spending choices. Less than 1 per-
cent of its allies' aggregate expenditures on defense are used to commonly
fund NATO's civil structure, infrastructure, and integrated military command,
so that more than 99 percent is spent independently by the allies. Over the
years as weapons technology, the strategic mission, membership composition,
and threats have evolved, the mix of joint products, and thus the ratio of ex-
cludable benefits, has also changed. As these changes occur, financial arrange-
ments need adjusting: as this ratio increases or decreases, there is less or more
of a need for explicit coordination among allies. Recent changes in NATO's
strategic mission, which stresses peacekeeping and nonproliferation of weap-
ons of mass destruction, have decreased the ratio of excludable benefits, thereby
calling into question the wisdom of NATO's loose structure. As mentioned
earlier, NATO's provision of multiple public goods indicates that it is exploit-
ing economies of scope.

WHO's mission is the maintenance of world health, which has both coun-
try-specific and worldwide public benefits. WHO provides services to member
governments in the form of expert guidance, practical projects, health man-
power training, and health program coordination. By coordinating health pro-
grams internationally, WHO aims to foster a network of transnational
cooperation in health practices. Such a network is expected to give rise to some
purely public benefits as intelligence on diseases and epidemics is shared and
best practices are disseminated. Clearly, country-specific benefits derive from
projects and health manpower training, whereas some rivalry results from ex-

pert guidance as a fixed number of staff must cover more countries. Given the
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presence of joint products, WHO could be funded by a combination of user
fees and fixed membership charges, with the former covering excludable ben-
efits and the latter charging for the nonexcludable benefits. In practice, how-
ever, WHO is a specialized UN agency supported by membership fees based
on ability to pay and donated trust funds earmarked for specific purposes.

Recent years have seen a number of transnational environmental treaties to
curb CFCs, sulfur, nitrogen oxides, and other pollutants (Sandler 1997). Most
treaties rely on the signers to fulfill pledged cutbacks. At the international level,
the UN Environment Programme, supported by UN membership fees, supplies
the minimal infrastructure in terms of making treaty text available and collect-
ing the signatures of ratifying countries. Through its ability to pay membership
charge, the UN supports this purely public benefit. The Montreal Protocol on
stratospheric ozone depleting substances provides for a multilateral trust fund
to help developing countries acquire the technology to substitute more ozone-
friendly substitutes. Not surprisingly, this fund for what amounts to a pure
public good is provided by contributions on behalf of just the rich countries
and is rather modest in size. Thus an official push is needed and received from
leader nations. For most treaties, significant country-specific benefits arising
from either joint products or a weighted sum technology induce ratifiers to
finance their own cutbacks and, in so doing, respond to benefits received.

The EU was originally established to eliminate trade and nontrade barriers
among members by pursuing the free flow of goods, services, people, and capital.
In its trade creation role, the EU provides a pure IPG to its member states by
increasing welfare through static and dynamic efficiency gains from enhanced
specialization of labor and scale economies resulting from the increased size
of the market. Over the years the EU has evolved from its common market
purpose and assumed the provision of additional public goods, for example,
security, traffic control, contract standardization, health standards, pollution
cleanup, monetary union, and scientific discoveries. As such, the EU is another
instance where multiple public goods are provided to exploit economies of
scope. These IPGs vary in their characteristics, for instance, contract standard-
ization represents a best shot IPG abiding by a coordination game.

The EU is unique among supranational structures in the grandeur of its vi-
sion (ideally, to create a United States of Europe) and design. At least three
features set the EU apart from other supranational institutions: (a) the use of a
value added tax on EU exchanges, (b) the Common Agricultural Policy, and (c)
its efforts to redistribute income from rich to poor nations. The value added
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(axes on consumption not only finance the provision of public goods by the
EU, but they also underwrite efforts to redistribute income among member

states. Infrastructure projects have been specifically placed in poorer member

countries to provide public goods while giving such members an income trans-

fer. Value added consumption taxes are more in keeping with an ability to pay

rather than a benefit principle of taxation. The Common Agricultural Policy
has diverted trade, added to inefficiency, and caused significant redistributions
within and among member countries' farm populations. The EU's frequent

crises illustrate that even nations with much in common resist sacrificing au-
tonomy on monetary, fiscal, and tax policies.

The World Bank is a multilateral agency that provides IPGs in the form of
development assistance, technical advice, and research findings. In addition,
the Bank coordinates development assistance from a host of donors, including

nongovernmental organizations, countries, and charitable foundations. The

Bank's activities vary in their public characteristics and the presence of joint
products. Some activities-unconditional poverty alleviation and basic re-
search-are primarily purely public among members, while other activities-
fostering environmental quality and limiting migration-are apt to have the

greatest impact on host and neighboring countries.
The World Bank is financed by member countries' subscriptions to its capi-

tal stock, used for loans and to support the Bank's activities. An important

country-specific benefit is promoted by assigning a member's votes in the Bank

based on the size of its subscription (World Bank 1999). In 1999 the United

States held more than 16 percent of the votes on the Bank's policies because of
its generous subscription. Thus in return for carrying a greater burden of World

Bank financing, a large subscriber gains greater autonomy over the Bank's
policy decisions and direction. This support for votes practice provides a sig-
nificant member-specific inducement that helps circumvent the free-rider prob-

lem. The International Monetary Fund implements a simnilar policy. Institutional
design can provide joint products and promote incentives. This assignment of

vote shares stand in stark contrast to a nation's single vote in the UN General

Assembly regardless of the UN financial burden that a member carries.
The IMO and the ITU are specialized UN agencies that oversee interna-

tional shipping and communication, respectively. Membership fees that na-

tions willingly pay finance both the IMO and the ITU. International trade and

communications networks must address a number of collective action issues

of a weakest link or best shot nature: interoperability or interconnectedness,



Financing Initernational Public Goods 113

accidents and mishaps, jurisdictional rights, and competitive practices (Zacher
and Sutton 1996). For international shipping, the IMO institutes conventions
on accidents and accident prevention, innocent passage, pollution, and other
concerns. For telecommunications, the ITU establishes practices to curb signal
interference and allocates the frequency bands of the electromagnetic spec-
trum to various specific purposes. The ITU also promotes the adoption of stan-
dardized equipment. A significant factor inducing nations to join these
international institutions and to submit to their regulations involves mutual
self-interest in achieving the free flow of trade and communication among na-
tions. Even though nations must sacrifice some autonomy over commerce and
communications by satisfying these regulations, the true loss of autonomy is
modest, meaning that the gain from standardized practices does not have to be
great to still provide each nation with a net gain over membership fees. Safety
at sea and/or freedom from interference along the spectrum represents a weak-
est link public good, whose outcome is determined by the least careful behav-
ior of the participants. In general, the adoption of standards of behavior or
safety conventions denotes a best shot IPG and adheres to a coordination game
structure, where it is in the interests of each nation to abide by the agreed upon
conventions and to pay membership fees to support the institutions creating
such conventions. A nation that defects from a standard is significantly worse
off if the others continue to abide by it.

The Medicines for Malaria Venture and the Onchocerciasis Control Pro-
gram represent joint public-private partnerships (Ferroni 2000). The Medicines
for Malaria Venture involves a partnership that includes WHO, the World Bank,
the Rockefeller Foundation, the United States, and two associations of phar-
maceutical companies. This partnership is fused together to focus resources
sufficiently to achieve best shot IPGs of discovering new medicines. By form-
ing this partnership, each participant is asked to make a relatively modest do-
nation to a team in contrast to the amount that would be involved if a participant
had to go it alone. In the case of the Onchocerciasis Control Program the part-
nership provides a weakest link public good, where incentives are right for the
African governments to match one another's contributions. For both cases,
partnerships can provide the necessary funding because of the supportive in-
centive structure associated with the underlying IPGs' aggregation technology.

The design of these organizations illustrates some common themes that un-
derscore the importance of the earlier theoretical discussion. First, if exclusion
is feasible and use can be monitored, then private provision can be financed
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through a club arrangement. Second, when a public sector push is required in

the forn of a supranational organization, multiple public goods are frequently

provided because of economies of scope. Many elaborate supranational insti-

tutions address a number of IPG problems. Third, when a push is required,

supranational structures rely on ability to pay instruments to fund IPGs, and
thus sacrifice efficiency for feasibility. Fourth, with joint products, more of a

coax than a push is provided by the supranational structure, as country-specific

and club benefits motivate contributions. Such structures can remain loose with

modest common financing and enforcement efforts, for example, NATO and
environmental treaties. Fifth, if a push is required for weakest link and best
shot IPGs, then a partnership among private and public participants may coa-

lesce resources so that either a minimally acceptable level is supplied by all or

the required threshold for success is achieved.

CONCLUSIONS

Not all IPGs are created equal. The three dimensions of these goods-nonrivalry
of benefits, excludability possibilities, and aggregation technology-determine
what kinds of institutions or transnational actions are required to provide and

finance them. For purely and impurely public goods where exclusion of
nonpayers is not feasible, a real push is needed by the international community

to provide these goods. A supranational structure is then required to institute
membership fees or taxes to underwrite the IPGs. For weakest link and/or best

shot IPGs, partnerships among public and private institutions can either ensure

that everyone meets acceptable levels of a weakest link IPG or that sufficient

resources are accumulated to support a best shot IPG. When club goods are

present, users can form private collectives and fully finance the shared good

with congestion tolls under a variety of scenarios, depending on production

considerations, the nature of crowding, and competitive conditions. For activi-

ties giving rise to joint products, only a little coaxing from the international

community is necessary if a large share of country-specific benefits exists or is
complementary to the jointly produced public benefits. The basic message is

simple: financing does not pose insurmountable problems for many IPGs. As

researchers gain a better appreciation of how the nature of IPGs differs, they

will acquire insights about the proper actions to support IPGs. The transnational
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community should only explicitly direct scarce resources to those IPGs that
need a significant push or a smaller coax. When clubs or markets can finance
IPGs, the transnational community should sit back and let incentives guide the
actions of sovereign nations.

NOTES

1. Two recent books (Kaul, Grunberg, and Sandier 1999; Sandler 1997) discuss the connec-
tion between IPGs and global contingencies (for example, global warming) confronting human-
kind. See also Kanbur, Sandler, and Morrison (1999) and Sandler (1998).

2. Technological advances create goods whose benefits extend beyond the providing nation.
for example, hydrofluorocarbons, which are new refrigerants without ozone destroying side
effects. Technology also increases digital-based communication, and thus the spread of knowl-
edge via optical cables and satellite links. This not only serves as an intermediate input for IPGs,
but also enhances the demand for these goods. Furthermore, digital technologies foster the uni-
versality of knowledge, and in some instances help support a property rights regime for the
distribution of IPGs.

3. This chapter does not address how the intemational community pfioritizes among altema-
tive IPGs, except to note that ideally this should hinge on the sum of the associated marginal
willingness to pay (Comes and Sandier 1996, chapter 6) and marginal cost of provision.

4. If neutrality applies, then collective provision can reduce private provision, and can result in
no increase in the overall level of the public good. However, neutrality does not result in a
smaller overall level of the public good.

5. Clubs involve at least two allocative choices: the provision level and the membership size.
The choice of the toll fixes the membership size. These two decisions are interdependent and
must be made simultaneously.

6. With a homogeneous of degree zero congestion function, any increase in crowding from
further utilization just offsets the decrease in crowding from greater provision, because utiliza-
tion and provision increase proportionally (Comes and Sandler 1996, pp. 272-77, 391-93).

7. The first treatment of alternative aggregate technologies is by Hirshleifer (1983), who refers
to them as the social composition function. Arce and Sandier (2001), Comes (1993), Sandler
(1992), Sandler and Sargent (1995), Vicary (1990), and Vicary and Sandler (forthcoming) ana-
lyze numerous aggregation technologies. In a foreign assistance context, Ferroni (2000); Jayaraman
and Kanbur (1999); and Kanbur, Sandier, and Morrison (1999) address the importance of alter-
native aggregation technologies.

8. Assurance games are a special subclass of coordination games. On the strategic implications
associated with weaker link public goods see Arce and Sandler (2001). For weaker link public
goods the smallest contribution has the largest marginal influence on utility, followed by the
second smallest contribution, and so on. See also Comes (1993).

9. The existence of economies of scope clashes with an ideal notion of subsidiarity. A frame-
work for subsidiarity that acknowledges economies of scale and economies of scope needs to be
fommulated.
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Chapter 5

ALLOCATING AID TO INTERNATIONAL
PUBLIC GOODS

Dirk Willem te Velde, Oliver Morrissey, and Adrian Hewitt

Although discussion of international public goods (IPGs) and the need to fi-
nance them is of fairly recent vintage, donors have been granting aid, or offi-
cial development assistance (ODA), in substantial quantities for many decades,
and have always allocated some of this aid to financing public goods. IPGs
have not suddenly appeared. International agricultural research and research
on disease eradication, for example, have a long history and both have been
financially supported by aid from donors.

This chapter, which is based on more detailed results reported in Hewitt,
Morrissey, and te Velde (2001, available from the authors on request), asks two
questions. First, how much aid has been allocated to finance what would now
be classified as public goods, especially IPGs? Second, has the increasing promi-
nence of IPGs (for example, as new diseases such as AIDS emerge or as coun-
tries perceive global warming as a problem) increased the share of aid allocated
to public goods, and has total aid spending been affected? This chapter ad-
dresses these questions by examining a breakdown of aid spending by type of
public good, by sector, and by donor agency.

Chapter 2 focused on classifying public goods, concentrating on two types.
First, it distinguished between international and national public goods (NPGs).
Second, it distinguished between core activities and complementary activities
(World Bank 2001). Although almost all core activities are international in
their spillover range, NPGs tend to be complementary to the provision of IPGs.

The specific aim of this chapter is to quantify how much donor aid during
1980-98 financed the provision of public goods in developing countries.
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Significant financing of IPG provision does not take place in developing coun-
tries, and hence is not financed out of aid expenditures. For example, much
funding for medical research, which contributes knowledge to provide health
IPGs, is within the rich countries. Similarly, much of the funding for the costs of
running global institutions that are a component of providing IPGs, such as the
United Nations (UN) system or the World Trade Organization, is not considered
part of aid. Consequently, our analysis does not capture a significant portion of
global funding for providing IPGs. In addition, our figures do not reflect govern-
ments' own funding of national public goods in developing countries.

The measure of aid we use is aid commitments from the Creditor Reporting
System (CRS) of the Development Assistance Committee (DAC) of the
Organisation for Economic Co-operation and Development (OECD). Previous
empirical analyses using DAC-CRS data have examined aid spending on total
IPGs (for example, Raffer 1998) or on total IPGs by sector (World Bank 2001).
Our estimates cover aid spending on public goods (national and international) in
total and by sector, and we also consider the allocation by individual donors (the
19 major DAC bilateral donors and the 6 multilateral donors). For the bilateral
donors we consider aid allocated to public goods provision both as a share of aid
and as a share of donor gross domestic product (GDP). The results reveal signifi-
cant differences in the emphasis different donors attach to supporting the provi-
sion of various categories of public goods in developing countries.

Our principal conclusions are as follows. First, the share of public goods
spending in aid budgets has increased steadily over the last two decades. Sec-
ond, in the 1980s, this increase was accompanied by an increase in the overall
level of aid. While aid levels fell in the l990s, the share of public goods in aid
continued to rise, suggesting a displacement of other aid. Third, donors with
large aid budgets tend to be those that also have a large share of IPGs in their
aid portfolios, although during the 1990s, almost all donors increased their
share of IPGs.

CLASSIFYING AID FOR NATIONAL AND
INTERNATIONAL PUBLIC GOODS

As discussed in chapter 2, the issue of the spillover range-over what geo-
graphical range does the good have the features of "publicness"-is an impor-
tant element in the operationalization of the concept of public goods. Kanbur,
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Sandler, and Morrison (1999) distinguish three types of spillover range: na-
tional, regional, and global. These distinctions are not always precise, and our
working definition (following chapter 2) is as follows. In the case of an IPG,
once the good has been provided, its benefits or associated externalities spill
across national boundaries and are potentially globally nonrival and nonex-
cludable. In contrast, once an NPG has been provided, the benefits accrue largely,
if not entirely, to residents of the country in question.

As in chapter 2, we distinguish between five different "sectors" of IPGs (and
NPGs). The best known examples of IPGs often relate to the environment (E)
and health (H), and recently the literature has given considerable attention to
peacekeeping or conflict prevention (P) and knowledge generation (K). There
is less agreement regarding the extent to which economic and financial gover-
nance (G) is indeed a global public good. Following chapter 2, we treat gover-
nance as essentially a complementary activity that is national in range. This is
dictated, in part, by our focus on aid that is committed to specific countries,
leading to the omission of global governance institutions, which would more
appropriately be classified as IPGs.

Environment (E)

Global warming and climate change have highlighted the global public nature
of environmental goods. Environmental policy and education and protection of
the biosphere (reduction of greenhouse gas emissions) are of global relevance.
Local environmental projects often relate to issues of global concern and have
cross-boundary spillovers, and hence are treated as IPGs. Examples of such
projects include protection of biodiversity, World Heritage sites, or rain forests
and reduction of pollution emissions such as effluent into water or toxic waste
(thus waste management is included). Many environmental projects have sig-
nificant regional, and possibly even global, effects, for example, river and wa-
ter resources management, fisheries, and forestry policy. All these are included
as IPGs. One could argue that research into alternative energy sources, such as
solar or wind power, provides for an IPG in that it ultimately contributes to
reduced greenhouse gas emissions; however, we classify projects on alterna-
tive energy sources as NPGs, on the basis that they contribute to national ca-
pacity to produce energy without increasing (rather than actually reducing)
emissions. In this sense they are complementary production activities. While



122 International Public Goods: Incenitives, Measurement, and Finanicing

the research would be an IPG, we treat energy projects as NPGs. Similarly, we

treat agricultural and land use projects as NPGs, along with housing policy,

which can contribute to the urban environment.

Health (H)

The provision of general health care is an NPG or complementary activity,

because improving a population's health involves significant externalities.

However, certain expenditures, such as eradicating communicable diseases,

relate to IPGs. Aid funds have supported expenditures to control infectious

diseases, including HIV/AIDS. The literature often treats family planning and

population control as IPGs, because rapid population growth creates environ-

mental stress with potential global effects, and because of the existence of bod-

ies such as the United Nations Population Fund that coordinate global policy.

However, we treat all such categories as NPGs, because the benefits are largely

national and complementary to the core activity. Similarly, sanitation, improved

water supply, and social services all improve the health environment in which

people live, thereby contributing to welfare and reducing the spread of disease,

and we classify them as NPGs.

Knowledge (K)

Education provision is a basic NPG, and is essential if a country is to be able to

participate in global knowledge, that is, to benefit from knowledge IPGs. Basic

education is an important complementary activity. Global knowledge manage-

ment initiatives in different fields-such as technical assistance to provide hard-

ware and software for Intemet connections-constitute core activities and we

classify them as IPGs. International agricultural research centers provide an

IPG, and expenditure on international agricultural research is included under K

to capture such spending, but will not capture all spending on intemational

agricultural research centers. Projects for technology research and to build re-

search capacity are also included, as are measures to increase global dissemi-

nation of, and participation in, knowledge, for instance, Infodev (see http://

www.infodev.org/) and the African Virtual University.
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Economic and Financial Governance (G)

As discussed in chapter 2, the economic and financial governance sector is
not easily reconciled with the notion of public goods. Building governance
capacity, such as legal systems and civil society, especially in the context of
economic policy and management, confers public benefits and is classed as
an NPG. Financing specifically allocated to support regional initiatives, such
as economic integration, or participation in global forums, for example, tech-
nical assistance for members of the World Trade Organization, could be de-
fined as IPGs. Unfortunately, such expenditures are not separately identified
in the CRS data.

Conflict Prevention and Postconflict Assistance
with a Multicountry Scope (P)

Expenditures on preventing or alleviating the effects of conflict are IPGs in
that they provide regional security benefits. Even if the global benefit is lim-
ited, there are clearly international benefits. This can include peacekeeping in
developing countries. Postconflict reconstruction and mine clearing are more
properly treated as NPGs, as is support for elections and human rights. We
exclude food aid, help for refugees, and emergency relief from either category
of public good, as these are private in nature.

Classifying Aid Allocations to Public Goods

As noted, like similar exercises (Raffer 1998; World Bank 2001), we use the
CRS as our data source. The CRS is the main source of statistics on the sectoral
and geographical distribution of aid. One disadvantage of this database, and
indeed of most databases on aid, is that it does not distinguish between aid
contributing to the financing of IPGs and aid contributing to non-IPGs, nor
does it distinguish aid for projects with multicountry benefits. Furthermore, as
mentioned earlier, aid allocations capture only part of donor countries' spend-
ing on IPG provision. The coverage of multilateral donors in the CRS is in-
complete, and may even exclude some of their aid spending on IPGs, for
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example, by the World Bank using trust funds. Another disadvantage is that the
CRS relates to aid commitments rather than disbursements, and hence may not

relate to actual expenditures. Nevertheless, it provides a good indication of

donor's intended aid allocation by sector.
The CRS data on aid commitments list projects according to a five-digit

classification scheme (see appendix 5A for the allocation of aid to IPGs and

NPGs by sector according to CRS codes). We recognize that this classification
scheme is sometimes not sufficiently detailed to make a decision about the
inclusion of a specific CRS item into an IPG category. Specifically, some judg-
ments must be made in distinguishing between NPGs and IPGs. We adopt a

reasonably strict definition of IPGs, but a somewhat more generous definition
of NPGs. The classification in this chapter is similar to that in World Bank

(2001); appendix 5B details the principal differences.

AID FINANCING OF PUBLIC GOODS
BY SECTOR AND DONOR, 1980-98

For the empirical analysis reported here, ODA commitments (from CRS data)

are allocated to the IPG and NPG sectors identified earlier. The data cover 19

bilateral donors and 6 multilateral donors. Allocations were calculated as the

average over three years for four periods: 1980-82, 1985-87, 1990-92, and

1996-98. This allows us to examine how spending on IPGs and NPGs, and on
which sectors, has evolved over time. The allocations are measured in value

terms (U.S. dollars in current prices), as a percentage of total ODA, and as a

percentage of GDP for all donors.
In overall value terms, donors spent some US$340 million per year on IPGs

in the early 1980s, rising to about US$1.3 billion per year in the late 1990s. The

corresponding figures for NPGs were US$800 million and US$4.5 billion, re-

spectively.' During the same period the value of global aid roughly doubled

and world GDP roughly trebled. Clearly, the real and relative value of aid spend-

ing on public goods increased.
In sector terms, for IPGs most spending was on the environment (E-IPGs)

during all four periods, although the greatest increase in spending between

1980 and 1998 was on health (H-IPGs). Similarly, for NPGs the environment

(E-NPGs) accounted for the most spending during each period, although spending
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on government services (G-NPGs) increased the most. The donors spending
the most on IPGs in the early 1980s were the International Development
Association (IDA, the World Bank window for concessional lending), Japan,
Germany, the European Union, and Sweden. By the late 1990s the top five in
value terms were Japan, IDA, the United States, France, and the Netherlands.
However, looking at absolute values is not as revealing as looking at spending
relative to aid and to donors' GDP.

Share of Aid Allocated to Public Goods

Relative to total aid spending by all DAC donors, IPGs accounted for nearly 5
percent in 1980-82, almost 7 percent in 1990-92, and close to 9 percent in
1996-98 (table 5.1). These shares are slightly different from those in World
Bank (2001), although the pattern over time is similar. Both estimates indicate
an increase in the early to mid-1990s that continued into the mid-1990s before
stabilizing, and possibly even declining somewhat in the late 1990s. This may
suggest that spending on IPGs was given a boost in the post-Cold War period.
Whether this new level is temporary or whether a further rise or fall will occur
remains to be seen.

The increase in aid allocated to NPGs was fairly evenly spread over the pe-
riod, with some acceleration in the early 1990s (table 5.2). Total expenditure on
NPGs by DAC donors rose from just over 11 percent of aid in 1980-82, to more
than 21 percent in the early 1990s, reaching almost 30 percent in 1996-98.

Thus, taken together, more than 16 percent of all aid was allocated to financ-
ing public goods in the early 1980s, but by the late 1990s the proportion had
risen to almost 39 percent (table 5.3).

Because the demarcation between national and international public goods is
not a precise one, people could differ in their views of how much aid really
finances IPGs. Our estimates suggest that more than 10 cents of every dollar of
aid go to IPGs. If one believes that NPG spillovers are significant and should
be attributed to IPGs, or if one wishes to include action on debt, then the fi-
nancing of IPGs could account for about a fifth of all aid flows.2 As discussed
later, CRS data could significantly underestimate donor spending on IPGs in
developing countries. Thus concluding that currently some 15 to 20 percent of
aid finances the provision of IPGs in developing countries may be fair.
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Table 5.1. Spending on International Public Goods as a Percentage
of Aid, Selected Years, 1980-98

Donor 1980-82 1990-92 1996-98

Total DAC donors 4.98 6.76 8.79

Bilateral
Australia 1.38 3.38 19.09
Austna 504 5 77 3.83
Belgium 1.73 0 00 6 42
Canada 9.17 8.01 5.31
Denmark 7.03 10 03 12 98
Finland 3 52 11.25 18.66
France 5.19 5.60 14.27
Germany 4.10 2.36 5.77
Italy 21.47 9.43 4.79
Japan 3.90 8.51 7.80
Netherlands 4.83 8.73 13 37
New Zealand 14.92 - -
Norway 12 74 6.61 12.02
Portugal - 0.00 0 45
Spain - 3.03 7 55
Sweden 11 25 13.81 13.93
Switzerland 10.96 7.19 9 79
United Kingdom 0.65 9.32 9.78
United States 4.01 3 18 8.50

Multilateral
Afncan Development Fund 6.59 3.35 4.18
Asian Development Bank 5.37 8.96 6.86
Comnussion of the European Community 6.42 6.79 3.33
IDA 4.36 10.04 9.64
Inter-American Development Bank 6.56 1.62 1 97
International Fund for Agncultural Development 4.13 1.25 3.23

- Not available.
Source CRS-DAC database.

The pattern of spending on IPGs and NPGs differs considerably by donor as
follows:

* In 1980-82, of 17 bilateral donors 9 allocated more than the average (5

percent) of aid to IPGs, and 5 of these (in ascending order Switzerland,

Sweden, Norway, New Zealand, and Italy) allocated more than 10 percent.
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Table 5.2. Spending on National Public Goods as a Percentage of Aid,
Selected Years, 1980-98

Donor 1980-82 1990-92 1996-98

Total DAC donors 11 24 21.67 29 40

Bilateral
Australia 4.51 24.73 51.20
Austria 2.57 8.34 43 05
Belgium 0.62 2.90 27.18
Canada 19.85 11.27 26 85
Denmark 23.84 40 44 34.73
Finland 10.59 14.73 32.13
France 7.59 8.35 16 96
Germany 4.12 5.31 23.62
Italy 5.24 19 76 18 02
Japan 7 72 7.20 17 31
Netherlands 11.14 20.00 26.77
New Zealand 19.10 - -
Norway 17.89 22.15 26.99
Portugal - 1.25 0.93
Spaun - 5 11 30.09
Sweden 13 24 35 65 43.89
Switzerland 19.60 20.15 24.25
United Kingdom 1.95 28.36 27.97
United States 12.93 32.77 37.77

Multilateral
African Development Fund 29.97 20.98 34.73
Asian Development Bank 6.33 25.53 47.34
Commission of the European Community 12.32 20.53 20.76
IDA 13.51 40.09 44.42
Inter-American Development Bank 21.57 38.19 69 15
International Fund for Agricultural Development 36.20 34 40 46.88

- Not available
Source CRS-DAC database

* By 1990-92, 10 allocated more than 5 percent of aid to IPGs, and 4 allo-

cated more than 10 percent (in ascending order Switzerland, Sweden,

Denmark, and New Zealand).

* In 1996-98, only Austria and Portugal allocated less than 5 percent of aid to
IPGs, and seven donors allocated more than 10 percent (in ascending order,

Norway, Denmark, Netherlands, Sweden, France, Finland, and Australia).
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Table 5.3. Spending on Public Goods as a Percentage of Aid,
Selected Years, 1980-98

Donor 1980-82 1990-92 1996-98

Total DAC donors 16.22 28.43 38.19

Bilateral
Australia 5.89 28.11 70.29

Austria 7.61 14.11 46.88

Belgium 2.35 2.90 33.60

Canada 29.02 19.28 32.16

Denmark 30.87 50.47 47.71
Finland 14.11 25.99 50.79
France 12.77 13.96 31.23

Germany 8.22 7.67 29.39
Italy 26.71 29.19 22.81

Japan 11.62 15.71 25.11

Netherlands 15.97 28.73 40.14
New Zealand 34.02 - -

Norway 30.62 28.76 39.01

Portugal - 1.25 1.38

Spain - 8.14 37.65

Sweden 24.48 49.46 57.82

Switzerland 30.56 27.34 34.04

United Kingdom 2.61 37.68 37.75

United States 16.93 35.95 46.27

Multilateral
African Development Fund 36.55 24.33 38.91

Asian Developmenl Bank 11.70 34.49 54.20

Commission of the European Union 18.73 27.32 24.09

IDA 17.87 50.13 54.06

Inter-American Development Bank 28.13 39.81 71.12

International Fund for Agricultural Development 40.33 35.65 50.11

- Not available.
Note: Total public goods are the sum of NPGs and IP(Gs.
Source: CRS-DAC database.

* Of the multilateral donors covered, only IDA allocated as much as 10
percent of aid to IPGs in 1996-98, although the special operations
fund of the IDB allocated 19 percent to IPGs in 1985-87 (not shown

in the table).
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* In general, the Nordic donors allocate a greater share of aid to IPGs than
other donors do. Australia and Switzerland also feature well (data for
New Zealand in the 1990s are not available).

* In 1980-82, nine bilateral donors allocated more than 10 percent of aid to
NPGs (four allocated about 20 percent or more, namely, in ascending
order, New Zealand, Switzerland, Canada, and Denmark), and five allo-
cated less than 5 percent.

* In 1985-87, seven bilateral donors allocated more than 20 percent of aid
to NPGs and five allocated less than 10 percent.

* In 1990-92, nine bilateral donors allocated about 20 percent or more to
NPGs (Denmark, at 40 percent, and Sweden, at 36 percent, were the only
ones above 30 percent), and seven allocated less than 10 percent.

* In 1996-98, seven bilaterals donors allocated more than 30 percent to
NPGs (Australia, at 51 percent, being the highest), while only Portugal
allocated less than 10 percent (it allocated almost nothing to NPGs).

* For the multilateral donors the pattern was more varied. The International
Fund for Agricultural Development consistently allocated a third or more
of aid to NPGs. The share of the Commission of the European Commu-
nity has consistently been around 20 percent since the mid-1980s; IDA's
share increased to more than 40 percent in the 1990s; the Asian Develop-
ment Bank's share rose to more than 40 percent by the late 1990s; and the
share of the African Development Fund has fluctuated, but was more than
a third by the late 1990s.

* Although Nordic donors tended to allocate more aid to NPGs than other
bilateral donors, the pattern was less pronounced than for IPGs. Southern
European donors tended to allocate the least to both NPGs and IPGs. The
multilateral donors tended to allocate a greater share of aid to NPGs than
most bilateral donors.

Overall, the share of aid allocated to financing public goods has increased
significantly. Of the 23 donors (bilateral and multilateral), 10 allocated 25 per-
cent or more of aid to public goods in 1980-82, whereas by 1996-98 all but 3
allocated more than 20 percent and 9 allocated more than 40 percent. However,
this implies that even by the late 1990s, more than half of aid was not spent on
public goods.

The single most important item of aid expenditure that did not fall in the
category of public goods was aid allocated to finance debt relief, especially in
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the 1990s. We do not classify debt relief and related spending as contributing to
the provision of public goods, given the inherently high degree of excludability

and rivalry in such expenditures. As discussed in chapter 2, such spending could

be included as a complementary activity, and indeed, this is what World Bank
(2001) does. Including such spending would increase the share of aid allocated
to NPGs by about 10 percentage points in the 1990s, and is part of the reason
why the World Bank (2001) estimates higher aid spending on public goods
than we do. Arguably, discussions about the financing and delivery of debt
relief should be kept separate from discussions about IPGs; there are moral and
economic arguments for providing debt relief that do not depend on it provid-
ing a global public good.

Another major category of aid spending excluded here is financing, mostly

of projects, for physical capital investment and for production activities. Al-

though some investment provides a complementary activity that contributes to

the national public good, for instance, roads, identifying this in the CRS data is
not possible. In this sense we may underestimate spending on NPGs, although
not on the more relevant IPGs.

We also exclude various other categories of aid spending, such as general
balance of payments support, food aid, and financing for private sector devel-
opment. Furthermore, we exclude any aid specifically allocated to poverty re-
duction, which is not identified in the CRS data. As argued in chapter 2, reducing
poverty is a complementary activity that increases the public's ability to ben-

efit from public goods. Within donor aid budgets, direct aid for poverty reduc-
tion has only assumed significance in recent years.

Figure 5.1 shows trends in the allocation of aid to public goods during 1980-
98 broken down by NPGs and IPGs and by sector. The following patterns are
apparent:

* The share of aid allocated to public goods has been rising and has roughly

doubled since 1980.
* This rising trend is evident for NPGs and IPGs in all sectors except gov-

ernance, which by definition is not an IPG.
* Environment attracted the greatest share, about half, of aid allocated to

IPGs and NPGs, and its share increased in line with the share of aid allo-

cated to public goods.
* Health and knowledge public goods attracted similar shares of aid, and

both increased significantly in the 1990s (especially H-NPGs).
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Figure 5.1. Aid Commitments by Bilateral and Multilateral Donors
to National and International Public Goods, 1980-98
(percentage of aid)
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Source: CRS-DAC OECD database.
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* The share of aid allocated to conflict prevention was small, although the

shares of P-NPGs increased significantly since the mid-1980s and that of

P-IPGs increased in the 1990s. Most spending on peacekeeping does not

appear in aid budgets.
* Aid spending on G-NPGs rose in the late 1980s, but subsequently sta-

bilized.

Aid Funding of Public Goods by Sector

Tables 5.4 to 5.6 summarize the proportion of IPG spending by sector. Note

that by our strict definition, none of the spending on G appears, because it is

classified as NPGs. The most striking pattern is that E-IPGs have consistently
been the main sector, accounting for almost four-fifths of IPG spending in

1980-82 and 1990-92, although this fell to under 71 percent in 1996-98. The
share of H more than doubled between 1980 and 1998, and in 1996-98 ac-

counted for more than 11 percent. K stayed roughly steady at around 12 to 13

percent in 1980-82 and 1990-92, but rose to more than 15 percent in 1996-98.

The share of P remained low, amounting to just over 2.5 percent in 1996-98.

However, a less strict definition of P-IPGs that included aid to refugees would

most certainly lead to a much higher share. Furthermore, significant spending

on peacekeeping may not go through aid budgets.
The broad pattern for the allocation of total aid is also reflected among most

donors with some exceptions. France, most notably, and Belgium to a lesser

degree, both had a relatively high share of K in 1996-98, while Austria, Portu-

gal, and Spain had an above average share of P. Certain donors-Belgium, the

United Kingdom, and the United States-placed a much greater emphasis on

health (H) than the average, with the share of each exceeding 20 percent. For

1996-98 the ranking of donors with respect to contributions to lIPGs within
sectors reveals the following:

* Japan, followed by IDA, the United States, and the Netherlands, allo-

cated the highest shares to E-IPGs.
* IDA, followed by the United States, the United Kingdom, and Germany,

allocated the most to H-IPGs.
* The United States, Sweden, and Spain allocated the highest shares to P-lPGs.

* France, IDA, and the Netherlands allocated the highest shares to K-IPGs.
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Table 5.4. Aid Spending on IPGs, by Sector, as a Percentage of Total
IPG Spending, 1980-82

Donor E H P K

Total DAC donors 78.30 4.10 4.20 13.40

Bilateral
Australia 94.40 1.80 3.20 0.60
Austria 100.00 0.00 0.00 0.00
Belgium 100.00 0.00 0.00 0.00
Canada 82.00 0.60 0.20 17.20
Denmark 94.80 1.00 3.40 0.80
Finland 85.90 14.10 0.00 0.00
France 84.50 5.40 0.00 10.00
Germany 90.50 1.10 0.70 7.70
Italy 100.00 0.00 0.00 0.00
Japan 89.00 5.80 0.30 5.00
Netherlands 74.10 6.90 13.00 6.00
New Zealand 92.30 0.00 0.00 7.70
Norway 89.70 0.30 0.00 10.00
Portugal - _ _ _
Spain - - _ _
Sweden 49.60 6.50 39.60 4.30
Switzerland 76.90 7.30 0.00 15.80
United Kingdom 97.50 0.00 0.00 2.50
United States 52.50 10.50 0.00 37.00

Multilateral
African Development Fund 85.30 14.70 0.00 0.00
Asian Development Bank 100.00 0.00 0.00 0.00
Commission for the European Union 72.10 3.40 16.70 7.80
IDA 83.40 0.00 0.00 16.60
Inter-American Development Bank 100.00 0.00 0.00 0.00
International Fund for Agricultural Development 49.20 0.00 0.00 50.80

- Not available.
Source: CRS-DAC database.

These results on sectoral allocations are not surprising, and are largely
driven by how IPGs are defined. The environment is a global commons, and
environmental projects will tend to have identifiable spillovers. Even if these
are not truly global, they are potentially transboundary, and hence interna-
tional. Thus much of the spending on environmental projects and programs
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Table 5.5. Aid Spending on IPGs, by Sector, as a Percentage of Total
IPG Spending, 1990-92

Donzor E H P K

Total DAC donors 80.70 6.80 0.20 12.30

Bilateral
Australia 70.70 16.70 0.60 12.00
Austria 93.40 0.30 0.00 6.30
Belgium _ _ _ _
Canada 82.50 8.20 0.00 9.20
Denmark 56.90 21.80 0.00 21.30
Finland 90.40 0.30 0.00 9.30
France 78.80 4.90 0.00 16.30

Germany 98.00 0.00 0.00 2.00
Italy 87.90 5.80 0.30 6.00
Japan 92.70 1.70 0.00 5.60

Netherlands 78.80 2.40 0.00 18.90
New Zealand - - _ _
Norway 76.60 20.70 0.00 2.70
Portugal
Spain 93.30 0.00 0.00 6.70
Sweden 67.50 6.70 1.20 24.60
Switzerland 64.20 20.80 0.00 15.00
United Kingdom 61.40 8.00 0.00 30.60
United States 60.50 12.80 0.30 26.40

Multilateral
African Development Fund 100.00 0.00 0.00 0.00
Asian Development Bank 100.00 0.00 0.00 0.00

Commission for the European Union 50.40 38.20 0.10 11.30
IDA 74.80 14.10 0.00 11.10

Inter-American Development Bank 83.70 0.00 0.00 16.30
Intemational Fund for Agricultural Development 100.00 0.00 0.00 0.00

- Not available.
Source: CRS-DAC database.

can be classified as spending on IPGs. This is not so readily true of spending

on health and education, much of which is more in the nature of NPGs than

IPGs. Spending on such goods is a greater share of NPG spending than of

IPG spending. The most extreme example is of governance, as we classify all

spending on G as spending on NPGs. Furthermore, considerable spending on
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Table 5.6. Aid Spending on IPGs, by Sector, as a Percentage of Total
IPG Spending, 1996-98

Donor E H P K

Tbtal DAC donors 70.50 11.40 2.60 15.50

Bilateral
Australia 87.60 6.40 2.10 3.90
Austria 41.40 2.60 40.30 15.70
Belgium 29.90 32.00 10.60 27.50
Canada 72.90 12.20 7.70 7.10
Denmark 93.70 3.30 2.40 0.60
Finland 87.60 1.00 4.60 6.80
France 23.80 2.00 0.00 74.20
Germany 80.20 16.90 0.00 2.90
Italy 80.30 11.60 2.70 5.50
Japan 96.90 1.70 0.00 1.40
Netherlands 72.20 10.10 2.00 15.60
New Zealand - - - -
Norway 59.00 9.40 6.00 25.60
Portugal 22.10 0.00 73.50 4.30
Spain 49.60 5.30 17.70 27.50
Sweden 62.30 7.80 7.40 22.50
Switzerland 72.90 13.90 0.50 12.70
United Kingdom 56.10 29.40 3.30 11.20
United States 61.80 21.90 7.30 9.10

Multilateral
African Development Fund 100.00 0.00 0.00 0.00
Asian Development Bank 100.00 0.00 0.00 0.00
Commission for the European Union 53.90 25.00 5.80 15.30
IDA 59.20 23.20 1.10 16.50
Inter-American Development Bank 100.00 0.00 0.00 0.00
International Fund for Agricultural Development 100.00 0.00 0.00 0.00

- Not available.
Source: CRS-DAC database.

some IPGs may be missed from this approach. Peacekeeping and relevant
research, for example, may not be financed out of aid budgets.

Table 5.7 presents a similar breakdown of aid spending on NPGs by sector
for 1980-82 and 1996-98. The distribution of NPG spending over sectors is
similar to that of IPG spending, with the following differences:
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Table 5.7. Aid Spending on NPGs, by Sector, as a Percentage of Total
NPG Spending, 1980-82 and 1996-98

1980-82 1996-98

Donor E H G P K E 1- G P K

Total DAC donors 63.82 8.68 9.92 4.20 13.37 43.27 14.44 21.85 3.43 17.01

Bitateral

Australia 73.96 0.02 5.70 6.39 13.93 6.21 11.26 43.40 1.14 37.99

Austria 0.43 0.00 99.57 0.00 0.00 28.81 12.26 4.55 3.20 51.17

Belgium 100.00 0.00 0.00 0.00 0.00 33.25 22.98 14.45 4.10 25.22
Canada 69.40 2.18 12.67 5.35 10.40 30.08 6.91 39.02 6.72 17.27
Denmark 81.37 9.13 0.32 0.00 9.17 37.48 27.02 12.76 7.92 14.82

Finland 3.49 56.34 40,18 0.00 0.00 31.62 17.01 24.71 8.45 18.20

France 31.63 10.98 44.59 2.79 10.01 54.04 7.64 22.29 1.01 15.01

Germany 69.43 6.51 7.95 8.72 7.38 74.60 5.08 3.52 0.38 16.41

Italy 78.90 9.09 0.00 0.00 12.00 33.43 14.40 12.15 2.15 37.87

Japan 76.01 16.43 3.53 0.00 4.02 68.09 6.62 13.54 0.00 11.75

Netherlands 53.31 21.43 17.69 2.19 5.37 28.28 17.78 17.89 15.79 2026

New Zealand 72.26 1.30 17.12 2.42 6.90 - - - - -

Norway 21.86 34.31 26.95 4.42 12.47 32.57 12.17 23.95 10.12 21.19

Portugal - - - - - 0.00 48.81 14.36 0.00 36.83

Spain - - - - - 19.70 37.17 13.40 3.23 26.49

Sweden 51.94 12.48 6.95 15.03 13.60 24.95 12.65 29.70 15.37 17.33

Switzerland 30.26 10.36 9.25 1.54 48.58 35.51 15.01 26.89 5.16 17.43

United Kingdom 5.84 0.24 16.03 69.40 8.49 25.49 13.62 21.16 1.53 38.19

UnitedStates 59.95 7.66 14.50 5.42 12.47 37.87 15.13 37.30 2.64 7.07

Multilateral

African Develop-
ment Fund 76.96 16.27 0.00 0.00 6.77 34.51 9.93 23.82 11.76 19.97

Asian Development
Bank 28.75 18.75 3.12 12.50 36.87 62.52 5.76 8.22 0.00 23.50

Commission for the
European Union 76.02 3.50 4.72 0.82 14.94 24.63 18.43 28.08 17.38 11,47

IDA 61.40 6.61 7.76 0.52 23.71 36.37 25.50 19.27 0.80 18.05

Inter-American De-
velopment Bank 65.15 5.66 2.79 9.11 17.28 64.83 0.00 32.63 0.00 2.54

International Fund
for Agricultural
Development 92.19 0.00 0.00 7.81 0.00 100.00 0.00 0.00 0.00 0.00

-Not available.
Source: CRS-DAC database.
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* A relatively large and growing share of NPG spending was allocated to G.
* In 1996-98 Australia, Canada, and the United States spent more than a

third of their shares on G-IPGs.
* By the late 1980s (not shown in the table) the share of aid spending on H-

NPG and K-NPG was larger than on H-IPG and K-IPG, while the share
of E-NPG was smaller than that of E-IPG.

* In 1996-98 IDA, Denmark, Portugal, and Spain spent more than a quar-
ter of their NPG spending on H.

* In 1996-98 the Commission of the European Community, the Nether-
lands, and Sweden spent more than 10 percent of their shares on P-NPGs.

Spending on Public Goods in Developing Countries
as a Share of Donor GDP

Donors that allocate more aid to IPGs do not necessarily spend more on IPGs
in real terms; the real value (or cost to the donor) depends on the ODA to GDP
ratio. However, donors that have a high IPG to ODA ratio apparently tend to
allocate a higher share of GDP to the financing of IPGs. This section summa-
rizes some of the main findings in relation to spending on public goods through
the aid budget as a share of donor GDP (tables 5.8 to 5.10).

* With the exception of Sweden during 1990-92, donors committed less
than 1/10th of 1 percent of GDP to IPGs over 1980-98.

* On average, donors committed 0.013 percent of GDP to IPGs in 1980-
92, 0.017 percent in 1985-87 (figures for 1985-87 are available on re-
quest), 0.022 percent over 1990-92, and 0.027 percent in 1996-98.

* The same average percentages for NPGs are 0.022 percent in 1980-82,
0.046 percent in 1985-87, 0.055 percent in 1990-92, and 0.073 percent
in 1996-98.

* This implies that for every US$1,000 generated in donor countries, an
average of US$1 goes to aid financing of public goods, with 27 cents
allocated to IPGs and 73 cents to NPGs.

* Variation across countries is considerable. The northern Europeans gen-
erally have a higher share of IPGs to GDP. By 1998 the Netherlands led
the donors with less than 1/10th of 1 percent of GDP allocated to IPGs,



138 International Public Goods. Incentives, Measi4rement, and Financing

Table 5.8. Spending on Public Goods as a Percentage of Donors' GDP,

Selected Years, 1980-98

Donor 1980-82 1990-92 1996-98

Australia 0.014 0.038 0.184

Austria 0.021 0.022 0.078

Belgium 0.003 0.003 0.069

Canada 0.047 0.041 0.063

Denmark 0.108 0.171 0.239

Finland 0.008 0.111 0.087

France 0.025 0.032 0.059
Germany 0.028 0.026 0.045
Italy 0.011 0.053 0.013

Japan 0.033 0.045 0.071

Netherlands 0.064 0.115 0.219

Norway 0.081 0.115 0.191

Portugal 0 0.001 0.001

Spain 0 0.013 0.049

Sweden 0.115 0.434 0.269

Switzland 0.045 0.069 0.067

United Kingdom 0.004 0.057 0.055

United States 0.025 0.048 0.031

Source: CRS-DAC database.

while Germany, Italy, and the United States brought up the rear, with less

than 1/100th of 1 percent of GDP allocated to IPGs via aid.

* Sweden consistently led the group of donors with respect to the sum of

IPG and NPG lending as a ratio of GDP, closely followed by the other

northern European countries.

* By 1998, 13 donors still spent less than 1/10th of 1 percent of GDP on

aid-financed public goods, 5 donors spent between 1/10th and 2/lOths

(Norway and Australia), and 3 donors spent more than 2/lOths of 1 per-

cent (Sweden, Denmark, and the Netherlands).

Because the share of aid allocated to IPGs almost doubled during the years

under review, the share of GDP going to IPGs also doubled, albeit from a rela-

tively low level. One implication of this is that the aid to GDP ratio, on average,
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Table 5.9. Spending on IPGs as a Percentage of Donors' GDP,
Selected Years, 1980-98

Donor 1980-82 1990-92 1996-98

Australia 0.003 0.005 0.050
Austria 0.014 0.009 0.006
Belgium 0.002 0 0.013
Canada 0.015 0.017 0.010
Denmark 0.025 0.034 0.065
Finland 0.002 0.048 0.032
France 0.010 0.013 0.027
Germany 0.014 0.008 0.009
Italy 0.009 0.017 0.003
Japan 0.011 0.024 0.022
Netherlands 0.019 0.035 0.073
Norway 0.034 0.026 0.059
Portugal - 0 0
Spain - 0.005 0,010
Sweden 0.053 0.121 0.065
Switzland 0.016 0.018 0.019
United Kingdom 0.001 0.014 0.014
United States 0.006 0.004 0.006

- Not available.
Source: CRS-DAC database.

changed little. An implication is that aid allocated to IPGs displaced aid allo-
cated to other activities.

Three points are worth emphasizing regarding the results reported here.
First, this chapter focuses on the financing of IPG provision in developing
countries. Rich countries may allocate significant amounts to IPG provi-
sion, especially research, within their own countries or regionally, for ex-
ample, the European Union. This chapter does not address such spending.
Second, many IPGs are inherently inter-related and their classification in a
particular sector may be arbitrary. For example, agricultural research con-
tributes to global knowledge, but also contributes to environmental policy
and interventions. Third, the provision of NPGs may be essential to facili-
tate the provision of IPGs by developing countries, reflecting the issue of
complementary activities.
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Table 5.10. Spending on NPGs as a Percentage of Donors' GDP,
Selected Years, 1980-98

Donor 1980-82 1990-92 1996-98

Australia 0.011 0.033 0.134
Austria 0.007 0 013 0 072
Belgium 0.001 0.003 0.056
Canada 0.032 0.024 0 053
Denmark 0 083 0.137 0.174
Finland 0.006 0.063 0.055
France 0 015 0.019 0.032
Germany 0.014 0.018 0.036
Italy 0.002 0.036 0.010
Japan 0.022 0.021 0.049
Netherlands 0.045 0.080 0.146
Norway 0 047 0.089 0.132
Portugal - 0.001 0.001
Spain - 0.008 0.039
Sweden 0.062 0.313 0.204
Switzland 0.029 0.051 0 048
United Kingdom 0.003 0.043 0 041
United States 0.019 0 044 0.025

- Not available
Source CRS-DAC database.

DOES AID FOR IPGS DISPLACE OTHER AID?

This section uses simple regressions for an exploratory analysis of the CRS data
to shed light on whether aid (ODA) spending on IPGs is additional to traditional
ODA spending, or whether it merely substitutes for other forms of aid. If aid
spending on IPGs is additional, we can be more confident that aid offers a poten-
tial source of increased net funding for providing public goods in developing
countries. The argument is that increased funds for IPGs are required to deal with
the emergence of new global "bads," such as environmental problems, which
may affect global problems directly, and hence there may be a self-interest for
more spending on IPGs (see Kaul, Grunberg, and Stern 1999; World Bank 2001).

One of the channels through which countries can spend more on IPGs is
through aid. Countries can decide to spend more on IPGs as well as on aid
generally. However, spending on IPGs may simply displace aid for other
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purposes. Donors can have a genuine rationale for this if spending on IPGs, for
instance, through a network approach, is more efficient and effective than tra-
ditional ODA in reducing poverty. However, more generally, donors may de-
cide to spend more on IPGs for various reasons, and while they may regard
ODA spending as one of the main channels, they may also keep total ODA
spending in check. Donors may feel that financing public goods is a better use
of aid.3 In such situations, donors replace traditional non-IPG aid with IPG aid.
Countries can thus decide to spend more on IPGs but not increase aid in pro-
portion. The evidence presented in the previous section that spending on IPGs
increased as a share of aid, and hence increased faster than aid increased, sug-
gests that this has indeed been the case.

Regression analysis reinforces the conclusion that spending on public goods
has taken away from other forms of aid-financed expenditures. We first exam-
ine whether changes over time in the share of IPGs in ODA are related to
changes in the share of ODA in donor countries' GDP. We find little correlation
between these two variables: while the share of IPGs has increased, aid to GDP
has either remained stable or has fallen. We also find that donors with a larger
share of IPGs in their aid budget are likely to be more generous donors, but that
this effect has weakened over time. Thus, even the less generous donors have
stepped up their funding of IPGs. Putting the two findings together, we con-
clude that over time, the rise in the share of IPGs has essentially come at the
expense of other forms of aid.

We begin by estimating a simple regression of the form

AODASH,, = J3AIPGSH,,+ y+ y1 TD8 5 -87 + Y2 TD99 2 (5.1)

where A is the first difference operator; ODASHi, is the share of ODA in total
GDP (current value) for country i at time t; IPGSH ,Iis the share of ODA spend-
ing on IPGs; TD is a time dummy; and a, 1, and the ys are parameters to
estimate. If spending on IPGs is additional to traditional ODA, we should find
that a rise in the proportion of ODA spent on IPGs is associated with a rise in
the ratio of ODA to donor GDP, other things being equal, and hence 1 is greater
than 0. By taking first differences, we sweep out the country-specific effects
and, hence, consider within country changes, that is, the change between peri-
ods in a particular donor's IPG to ODA ratio related to the change in that donor's
ODA to GDP ratio during the same time period. We use the CRS-DAC data
discussed previously, and donor observations are for the four different three-
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year averages: 1980-82, 1985-87, 1990-92, and 1996-98. The analysis is based
on 16 bilateral donors: Australia, Austria, Belgium, Canada, Denmark, Fin-
land, France, Germany, Italy, Japan, the Netherlands, Norway, Sweden, Swit-
zerland, the United Kingdom, and the United States.

The results are presented in table 5.1 1. These show a small secular increase
in the ODA to GDP ratio in 1985-87 and 1990-92 and a decline thereafter,
although the coefficients are not significant at the conventional levels. For our
purpose, the finding is that an increase in the share of aid allocated to IPGs is

not associated with a rise in the ODA to GDP ratio.

Table 5.11. Does IPG Spending Lead to More ODA Spending over Time?

AODASH,, = PAIPGSH,,+ y+ y1TD85_87 + Y2TD 0 _92 (5.1)

Paranieler Coefficient estimate 1-statislics

0.0036 0.85

s-0.0005 -1.29

y, 0.0008 1.52

Y2 0.0008 1.69
Rbar-squared (adjusted) 0.07

Observations 48

Note: Pooled ordinary least squares estimates.
Source. Authors' calculations.

A slightly different approach is to reverse equation (5.1) to test whether an

increasing ODA to GDP ratio is associated with an increasing IPG to ODA

ratio over time as follows:

AIPGSH; = 3AODASH., + Y+ YITD 85-87 + Y2TD99 2 (5. Ia)

The results are presented in table 5.12. Again we find f to be insignificant. We
do find evidence for a notable increase in the IPG share of ODA toward the end
of the period, that is, during 1996-98, compared with 1990-92 (y > 0), but this
is not related to the ODA to GDP ratio.4 These results suggest that spending on

IPGs is displacing other forms of aid.
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Table 5.12. Does the ODA to GDP Ratio Influence the IPG to ODA
Ratio over Time?

AIPGSHi,= 3AODASHi, + y+ yITD85-87 + y2TD992 (5. l a)

Parameter Coefficient estimate t-statistics

3 4.52 0.85
y 0.035 2.92*
y, -0.048 -2.82*
Y2 -0.021 -1.22
Rbar-squared (adjusted) 0.16
Observations 48

* Significant at the 5 percent level.
Note: Pooled ordinary least squares estimates.
Source: Authors' calculations.

We can also look at country variations to see, in effect, if the ranking of
donors by the IPG to ODA ratio is related to the ranking of donors according to
the ODA to GDP ratio:

ODASH; = a + PIPGSHI. (5.2)

We perform this regression for each period for which we have observations,
and hence do not index by time. The results are presented in table 5.13. We find
that a significant proportion (up to 50 percent) in the variation of ODA as a
percentage of GDP can be explained by the share of ODA spent on IPGs in
some time periods (/3 is significant in three of the four periods). Thus donors
that allocate more aid to IPGs also tend to allocate more of their GDP to aid.
Naturally, given that this is a cross-sectional correlation, similar patterns exist
if we reverse equation (5.2).5

The implication of these results is that there is a significant correlation be-
tween ODA to GDP and IPG to ODA ratios across countries, but that this rela-
tionship had diminished by the late 1990s. Given the absence of a relationship
between the ratios over time, the implication is that, especially in the late 1990s,
most donors increased the amount of aid allocated to IPGs, but without an
associated increase in their aid to GDP ratio. Thus spending on IPGs tends to
displace other aid spending.
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Table 5.13. The Cross-Country Relationship. Selected Years,
1980-82 to 1996-98

ODASH; = + J31PGSHi (5-2)

Pararneter 1980-82 1985-87 1990-92 1996-98

a 0.0023 (4.46)* 0.0010 (2.07)* 0.0005 (0.56) 0.001 (1.20)
-0.0016 (-0.26) 0.027 (3.75)* 0.034 (3.23)* 0.014 (1.76)**

R-squared
(adjusted) 0.01 0.50 0.43 0.24

Observations 16 16 16 16

Significant at the 5 percent level.
** Significant at the 10 percent level.
Note: t-statistics are in parentheses.
Source. Authors' calculations.

This would be cause for concern if the areas of aid spending that were re-
duced were NPGs; however, as shown earlier, this does not appear to be the
case. Increased aid spending on public goods has probably replaced spending
previously allocated to investment projects, many of which will essentially
have been private goods in nature. Arguably, such investment would be more
productive if financed privately, and funding public goods may be a better use
of aid. Nevertheless, the situation needs to be monitored. If spending on IPGs
were to displace aid spending on complementary NPGs, the effect would weaken
developing countries' ability to provide IPGs.

CASE STUDIES OF BILATERAL DONORS:
THE UNITED KINGDOM AND THE NETHERLANDS

The analysis thus far has allowed us to estimate the allocation of aid to IPGs
for a variety of donors using a standard dataset. This section investigates in
more detail the types of IPGs financed by examining individual donor aid sta-
tistics. The principal aim is to illustrate that CRS data tend to underestimate aid
spending on IPGs. Note that the figures used are based on disbursements or
budget expenditure plans, rather than on commitments data underlying the CRS,
and there may not be a close correspondence between the two sets of figures. In
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the case of the Netherlands we also try to identify some expenditures on IPGs
that are not financed out of the aid budget, but such data are incomplete. In
addition, donor practices differ and no countries collate all spending on IPGs.
Support for the Global Environment Facility provides an example: all donors
allocate some aid to this, but some donors also allocate funds from the budget
of the ministry for the environment or an equivalent agency.

The United Kingdom

Like other donors, the United Kingdom does not classify aid disbursements
according to criteria that are clearly related to public goods. Specifically,
British Aid Statistics does not provide a breakdown of bilateral aid pro-
grams by sectoral allocation. Adopting our earlier classifications is not a
major problem, as most such aid is for NPGs. However, some of the catego-
ries defined in the statistics can be allocated to IPGs. This is done using
statistics on aid disbursements, and the results are reported in table 5.14 for
fiscal years 1996/97-1998/99.

In table 5.14 various bilateral programs are allocated to one of four IPG
sectors. Humanitarian (P-IPGs) comprised expenditure by the Conflict and
Humanitarian Affairs Department. This was mostly on emergency response
(but excluded in-country spending for ongoing emergencies, which was in-
cluded, but not separately identified in, country programs) and conflict and
humanitarian policy, but also included a small amount of food aid in fiscal
1996/97. Education (K-IPG) was expenditure by the Education Division and
was mostly Commonwealth and Chevening Scholarships (included as capacity
building), but also had funds for research and university links. Knowledge was
spending by the Environmental Policy Department and the Rural Livelihoods
Department on renewable natural resources research (hence classed as K). Health
(H) was spending by the Health and Population Division, mostly on health and
population and reproductive health access (plans for 2000 and later include
significant amounts for malaria, HIV/AIDS, and poliomyelitis).

Other expenditures on IPGs were from the Multilateral Programme (and
corresponded to the same Department for International Development depart-
ments or divisions listed above). Humanitarian (P) consisted mostly of the World
Food Program and multilateral partnerships. Knowledge included small amounts
for desertification research in fiscal 1998/99, but was mostly international
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Table 5.14. British Aid Allocated to IPGs, Fiscal Years 1996/97-1998/99

Destiniation of aid 1996/97 1997/98 1998/99

Total (f nillions) 2,019.60 1,979.30 2,238.60

Bilateral (percentage of total aid) 52.62 51.68 50 14
Humanitarian (P) 4.43 2.90 0.93

Education (E) 1.43 1.46 1.26

Knowledge (K) 1.52 1.41 1.46
Health (H) 1.07 1.12 0.93

Multilateral (percenfage of total aid) 47.36 48.34 49.84
Humanitarian (P) 0.38 1.31 1.76
Knowtedge (K) 0.38 0 32 0.34

Health (H) 1.42 1.34 1.04

Imernational Fund for Agricultural Development (E) 0.09 0.14 0.09
Food and Agriculture Organization of the United Nations 0.53 0.56 0.45
United Nations Children's Fund (H) 0.45 0.40 0.45

United Nations Development Programme 1.39 1.12 1.34

United Nations Educational, Scientific, and
Cultural Organization (K) 0.00 0.80 0.50

United Nations Relief and Works Agency funding
from the WVestern Asia Department (P) 0.40 0.51 0.15

IPGs by sector (percentage of total aid)
K 3.33 3.99 3.56
H 2.94 2.86 2.42

E 0.62 0.70 0.54
p 5.21 4,72 2.84

Total 12.10 12.27 9.36

Sourre Department for Intemational Development (2000, annex 1).

renewable natural resources research (hence classed as K). Health was mostly
the United Nations Fund for Population and international health, including the
World Health Organization. The United Nations AIDS Programme is included
in plans after 2000. We also list expenditure from the United Nations and Com-
monwealth Department on the International Fund for Agricultural Develop-
ment and the Food and Agricultural Organization of the United Nations (classed
as E); on the United Nations Educational, Scientific, and Cultural Organization
(classed as K); the United Nations Children's Fund (classed as H); and the

United Nations Development Programme (not classed as an IPG). The final
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entry is the United Nations Relief and Works Agency funding from the Western
Asia Department (classed as P).

Given the way the statistics are reported, this approach provides incomplete
coverage of expenditure on IPGs out of British aid. We will shortly discuss
some expenditures that may be missed here (mostly directed through the World
Bank). On the basis of these figures, about 12 percent of British aid is allocated
to IPGs (on a strict definition). Although the share was lower than 12 percent in
fiscal 1998/99, plans for fiscal 1999/00 and thereafter suggest that this is atypi-
cal, and the 12 percent share may increase. This percentage corresponds to a
volume expenditure of about £240 million per year in the late 1990s, and is
somewhat higher that the 10 percent estimated from CRS data.

Another way to identify British spending on IPGs is to examine its financ-
ing of trust fund programs and activities (TFPA) operated through the World
Bank. Most trust fund money finances IPGs, although it includes funding for
highly indebted poor country debt relief, which we do not classify as an IPG.
Also included are emergency funds intended for specific countries or regions,
but these can be treated as IPGs. During 1996-2000 the United Kingdom con-
tributed, on average, some US$80 million per year to the TFPA, rising from
US$50 million in 1996 to US$121 million in 2000 (but almost half of this
related to heavily indebted poor countries). Clearly this is only a proportion of
British financing of IPGs, and much double-counting between this and the es-
timates in table 5.14 is unlikely.

Some categories included in TFPA are not IPGs, such as debt relief, con-
sultants' funds, and International Finance Corporation activities. Deducting
these, the United Kingdom allocated some US$244 million to IPGs through
the TFPA during 1996-2000. The largest single component of this was fi-
nancing for the Global Environment Facility (36 percent), and a further 20
percent went toward other co-financing schemes. The second largest single
item was also environmental, with 7 percent going to the Ozone Phase-Out
Trust Fund under the Montreal Protocol. Other individual allocations ac-
counted for less than 3 percent of the total, and many were extremely small
amounts. Combining the funds allocated to TFPA with the estimates in table
5.14 suggests a total of no more than £300 million per year of British aid
being spent on IPGs in the late 1990s. This would correspond to about 15
percent of British aid being allocated to IPGs, considerably higher than the
estimate of 10 percent in 1996-98 using CRS data. As the CRS data omit
some items we have been able to identify here, and the share has been rising,
15 percent is a reasonable figure for 2000.
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The Netherlands

The IPG concept is relatively new to the Netherlands, and no official policy

statements on this issue are available. We therefore limit the discussion to an

analysis of what the Dutch spend on IPGs by classifying all expenditure rel-

evant to foreign policy. Even such a classification is not straightforward, as the

Dutch budget does not distinguish between IPGs and non-IPGs, thus our re-

sults are inevitably somewhat subjective.
Based on CRS data, we estimate that by the late 1990s some 13 percent of

Dutch aid could be classified as spending on IPGs. However, there is other

spending on IPGs under separate budgets of individual departments, not only

foreign affairs or development cooperation, but also other departments such as

education or defense. We initially focus on classifying all expenditure related

to international cooperation. While more inclusive than the ODA budget, it

excludes spending in the Netherlands, for example, on health research.

The Dutch budget includes the so-called homogenous group international

cooperation (HGIS) budget, which brings together all expenditure related to

international cooperation. The HGIS budget includes expenditure on ODA and

also on items such as the environment, under the Joint Implementation and

Clean Development Mechanisms, and on peacekeeping operations that fall under

the Department of Defense. Total expenditure on international cooperation was

planned to be 1.1 percent of GNP in 2000, of which 0.8 percent was classified

as ODA. Table 5.15 breaks down actual integrated spending on international

cooperation in 1999.

Table 5.15. HGIS Spending, 1999

(NLG thousands)

Speending on Integrated budget Of which ODA

Governance 136,596 33,595

Conflict prevention 1,258,045 691,946

European integration 23,318 0

Sustainable povcrty alleviation 6,370,396 5,584,100

Bilateral agreements 1,224,079 293,473

Other 1,122,786 306,683

Total 10,135,220 6,909,797

As a percentage of GNP 1.1 0.8

Source: Ministry of Foreign Affairs (2000).
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If we look at the differences between ODA and overall HGIS spending on
the six categories in table 5.15, we obtain insight into whether there is addi-
tional non-ODA spending on IPGs. The differences between ODA and overall
HGIS spending are mainly due to statutory UN contributions in the category
governance. There is a considerable difference between ODA and HGIS over-
all spending on conflict prevention, which is related to peacekeeping opera-
tions falling under the budget of the Department of Defense worth NLG 456
million. This is not counted as ODA, but could be thought of as spending on an
IPG (conflict prevention). The difference in the category sustainable poverty
alleviation is due to subsidies on loans by the Dutch Investment Bank, royal
expenditure, contributions to the European Union budget, and grants to the
FMO (Nederlandse Financieringsmaatschappij voor Ontwikkelingslanden NV,
a semigovemmental development bank), all of which can hardly be counted as
spending on IPGs. However, there is also the subcategory international educa-
tional research, of which NLG 6 million has been classified as non-ODA, but
could be thought of as IPG spending (knowledge). However, most differences
between ODA and overall HGIS spending in the categories bilateral agree-
ments (for example, promotion of Dutch economic relations) and other (for
instance, personnel costs of the Ministry of Foreign Affairs) are not IPG re-
lated. We conclude that a considerable amount of non-ODA money in the HGIS
budget can be classified as spending on IPGs.

Obtaining a detailed picture of total spending on IPGs in the Netherlands is
difficult, simply because the Dutch budget does not distinguish between IPGs
and non-IPGs. We thus have to rely on our own judgments on what is an IPG
and what is not. We use the HGIS budget for 1999, which provides an itemized
list for HGIS (ODA and non-ODA) disbursements. Table 5.16 lists items from
the HGIS budget that may be classified as IPGs. For each item we distinguish
between ODA and non-ODA spending. The main category, which does fall
under IPGs but not under ODA spending, is peacekeeping operations worth
NLG 456 million.

We find that 27 percent of ODA is IPG related, and 25 percent of all HGIS
spending is TPG related. If we take out the contributions to multilateral organi-
zations, we arrive at 13 and 12 percent, respectively. The former figure is iden-
tical to that obtained from CRS data (which excludes aid delivered through
multilateral agencies), but the non-aid HGIS spending on IPGs suggests that
the Netherlands spends at least twice as much on IPGs in developing countries
as the CRS estimates suggest. There are a number of important caveats. First,
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Table 5.16. Actual Performance, HGIS Spending, 1999

(NLG thousands)

Description Tbtal ODA IPG

European Developmcnt Fund (part for environment) 8,847 8,847 10

Security policy, etc. 92,671 60,852 P

Environmental policy in developing countries 308,152 300,570 E

Environmental education 2,000 2,000 E

Programma Voedseizekerheid en Voedingsverbetering
Food Security Programme 30,000 30,000 IO/H

United Nations Fund for Population Activities,
United Nations AIDS Programme, United Nations
Children's Fund 155,500 155,500 1O

International education (spending by Ministry of

Foreign Affairs) 265,372 231,877 K

Maatschappelijke Transformatie in Midden-en
Oost Europe (part for environment) 13,000 0 E

United Nations Development Programme 155,000 155,000 10

World Bank partnership 93,693 93,693 K/E

Other 10 contributions 98,787 22,911 10

International Fund for Agricultural Development,
United Nations Capital Development Fund,
World Food Program 84,984 84,984 10

Yugoslavia, prisons 10,000 10,000 P

International education (spending by Ministry
of Education) and research 96,052 94,622 K

Multilateral banks 611,881 611,881 10

Peacekeeping operations 456,358 0 P

International environmental policy 12,431 840 E

International Civil Navigation Organization,
International Maritime Organization,
Universal Post Union/International Trade
Union, World Meteorological Organization 1,547 53 tO

International technology 3,843 0 K

International organizations 13,578 0 10

Other Food and Agriculture Organization
of the United Nations 10,339 5,459 1O

Other United Nations Environment Programme 535 535 10

Total IPG 2,524,570 1,869,624

Total IPG, minus 10 1,353,572 794,454

Total HGIS spending 10,135,220 6,909,797

IPGs to HGIS ratio (total) 0.249 0.271

IPGs to HGIS ratio (Icss spending by 10) 0.134 0.115

10 International organizations (global governance institutions); other abbreviations in the II'G column

as defined earlier.
Source: Ministry of Foreign Affairs (2000).
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some categories such as international education may only partly be directed at
IPGs, while the rest is for NPGs. This would lower the percentages given above.
Second, we may not have included sufficient spending, for instance, by not
taking into account IPG-related spending on bilateral programs. Third, we have
not accounted for IPG spending that is not related to international cooperation
in terms of the budget. For instance, spending on research on understanding
communicable diseases conducted in the Netherlands will generally not be
included in the HGIS budget. As with any exercise of this type, the estimates
are no more than indicative.

Implications of Case Studies for CRS-Based
Estimates of IPG Spending

We limited our case studies to two bilateral donors, largely because the de-
tailed data required to identify total spending on IPGs is difficult to obtain.
Clearly the estimates of aid allocation to IPGs using CRS commitment data
(the only internationally comparable dataset) understate actual spending on
IPGs outside donor countries. We can reasonably posit that the CRS data un-
derestimate the volume of donor spending on IPGs in developing countries by
about 50 percent. For the United Kingdom, we estimate that in 2000 some 15
percent of aid was allocated to IPGs, compared with some 10 percent using the
CRS data. Similarly, the estimates suggest that the Netherlands may have spent
more than 20 percent of aid on IPGs, whereas the CRS estimate was about 13
percent. Of course, this would not apply for all donors, but would be a useful
benchmark figure on aggregate.

CONCLUSIONS

The share of aid allocated to IPGs has risen since the early 1980s. This has
been confirmed by previous studies (Raffer 1998; World Bank 2001) and is not
a disputed finding. This chapter examined the share of aid allocated to interna-
tional and national public goods in total and by individual donors. We estimate
that in the late 1990s donors allocated almost 10 percent of aid to IPGs and
nearly 30 percent to NPGs. This is much more conservative than Raffer (1998),
who includes as IPGs items we refer to as NPGs. It is, however, a bigger estimate
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than the share the World Bank (2001) allocated to core (international) public

goods-4 percent in the late 1990s-as that study allocated items we have

treated as IPGs to complementary public goods (more than 15 percent). The

estimates here are based on CRS-DAC commitment data. We provided some

evidence that the use of CRS data may lead to an underestimation of the share

of aid allocated to IPGs by some 50 percent. Thus our estimates suggest that in

the late 1990s, 15 to 20 percent of aid by bilateral donors was allocated to

providing IPGs in developing countries.
The empirical analysis also showed that the share of aid allocated to financ-

ing public goods has doubled in the past two decades, and this has been broadly

true for both IPGs and NPGs. Aid allocated to environmental public goods has

remained at more than half of this total. In the 1990s in particular, increasing

shares of aid were allocated to health, knowledge, and conflict prevention, all

of which are core activities providing IPGs. As perceptions of the need to fi-

nance the provision of IPGs in developing countries have increased, so too has

the share of aid allocated to public goods. As there are complementarities be-

tween national and international public goods (and many aspects of the IPG

and NPG distinction are imprecise), it is appropriate that funding on each is

increasing in unison.

This begs the question of whether aid can support increases in spending on

IPGs in the future. In the past two decades, increased aid spending on public

goods has been at the expense of other types of aid spending. Some of these

other types of spending may be desirable in their own right, for example, schemes

targeted directly at poverty reduction, or may generate externalities and ben-

efits that contribute to growth and development, for instance, capital infra-

structure projects. The real value of aid spending in these areas should not be

reduced. Furthermore, debt relief can be justified on moral and economic

grounds, but when granted, it would appear as an increase in aid (given donors'

accounting methods), and hence may also substitute for other types of aid. The

implication is that future increases in spending on IPGs in developing coun-

tries should not come from further increasing the share of aid allocated to this

purpose. Consequently, either the value of aid should be increased or sources

of funding other than aid are required to increase support for IPGs.
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APPENDIX 5A. CRS CATEGORIES CLASSIFIED AS
INTERNATIONAL AND NATIONAL PUBLIC GOODS

Sector IPGs NPGs

11 Infectious disease control (12250) Health sector (12xxx)
Sexually transmitted disease control; Family Planning (13030)

HIV/AIDS (13040) Population policy (13010)
Reproductive health care (13020)
Population/reproductive health (13081)
Water supply (14020)
Sanitation (14030)
Education and training in water supply

and sanitation (14081)
Social Services (16310)

E River development (14040) Low-cost housing (16220)
Waste management (14050) Housing policy (16210)
Energy education (23081) Solar energy (23067)
Energy research (23082) Wind power (23068)
Forestry policy (31210) Ocean power (23069)
Forestry development (31220) Biomass (23070)
Fishery policy (31310) Energy pollution and management (23010)
Fishery development (31320) Geothermal energy (23066)
Environmental policy (41010) Agriculture policy and administrative
Biosphere protection (41020) management (31110)
Biodiversity (41030) Agricultural development (31120)
Site preservation (41040) Agricultural land resources (31130)
Flood prevention (41050) Agrarian reform (31164)
Environmental education and training Agriculture alternative development (31165)

(41081)
Environmental research (41082)
Water resources policy (14010)
Water resources protection (14015)

G Policy and planning (15010)
Public sector management (15020)
Legal and judicial (15030)
Government administration (15040)
Civil society (15050)
Employment policy and administrative

management (16110)
General government services (16320)
Financial policy (24010)
Monetary institutions (24020)
Trade policy (33110)

(Appendix continuies on the following page.)
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APPENDIX 5A. (CONTINUED)

Sector IPGs NPGs

P Peace building (15061) Eiections (15062)

Demobilization (15064) Human rights (15063)

Narcotics control (16361) Land mine clearance (15066)

Settlement (16330)
Reconstruction relief (16340)
Women in development (42010)

K Free flow of information (15065) Education sector (1 lxxx)
Statistical capacity building (16362)
Agricultural research (31183)
Technological research and development

(32181)
Culture and recreation (16350)
Research and scientific institutions

(16381)

Source: Authors.

APPENDIX 5B. DIFFERENCES BETWEEN WORLD
BANK (2001) AND THIS STUDY IN CLASSIFYING
CRS SPENDING

The two classifications are broadly the same, with core spending (World Bank
2001) referring to IPGs (this study), and complementary spending (World Bank

2001) generally referring to NPGs (this study). Some differences also arise,

because certain CRS items can, in principle, fall under more than one heading,

for example, waste management relates to both environment and health. Spe-

cific differences are as follows:
* H related

- Medical research (12182) in World Bank-core, but here as H-NPG

- Waste management (14050) in World Bank-complementary, but here

as E-IPG
- Social services (16310) not in World Bank, but here as H-NPG

* E related
- Energy education (23081), energy research (23082), environmental

policy (41010), and environmental education and training (41081) in

World Bank-complementary, but here as E-IPG
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- Geothermal (23066), solar (23067), wind (23068), and biomass en-
ergy (23070) in World Bank-core, here as E-NPG

- Ocean power (23069), site preservation (41040), and flood prevention
(41050) not in World Bank, here included as E-NPG

- Most agriculture-related items (31110, 31120, 31130, 31164, and
31165) not in World Bank, but here as E-NPG

- Low-cost housing (16220) and housing policy (16210) not in World
Bank, but here as E-NPG

* G related
- No subcategory governance in World Bank (except 15030, 15040, and

15050, which fall under the peace-core classification), but here some
items as G-NPG

* P related
- Settlement (16330), reconstruction relief (16340), and land rnine clear-

ance (15066) in World Bank-core, here as P-NPG
- Emergency assistance (72010) in World Bank-core, but not included

here
- Narcotics control (16361) not in World Bank, here included as P-IPG
- Elections (15062) and women in development (42010) not in World

Bank, but here included as P-NPG
* K related

- The education sector is included as K-NPG, but in World Bank educa-
tional research falls under core

- Free flow of information (15065) is K-IPG, but is complementary in
World Bank

- Culture and recreation (16350) not in World Bank, but here as K-IPG.

NOTES

1. These estimates compare to about US$2 billion for core public goods and about US$8
billion for complementary public goods estimated in World Bank (2001).

2. Debt forgiveness as a share of total ODA rose from 3.3 percent during 1980-82 and 2.5
percent in 1985-87 to 15.5 percent in 1990-92, and then fell to 6.8 percent in 1996-98. Shares
of debt forgiveness varied enormously by country and by year during the 1990s. Among the
major bilateral donors the share in the late 1990s was 0.6 percent by Sweden, 2.1 percent by the
United States, 4.5 percent by Japan, 7.1 percent by Denmark, 9.7 percent by the Netherlands,
14.6 percent by the United Kingdom, and 15.5 percent by France.
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3. A recent resurgence has occurred in studies of whether aid contributes to economic growth.

On the one hand, Burnside and Dollar (2000) argue that countries must have appropriate macro-

economic policies in place if aid is to be effective in promoting growth. On the other hand,

Hansen and Tarp (2001) argue that aid tends to be effective even in countries with poor macro-

economic policies. In a review of the evidence, Morrissey (2001) argues that, on balance, aid

does appear to contribute to growth. This debate on aid effectiveness is independent of global

public good arguments for aid. However, if donors perceive aid as ineffective, they will be more

likely to substitute financing of IPGs for other forms of aid.
4. The estimates suggest that the share of IPGs fell in 1985-87 relative to 1980-82, remained

relatively flat thereafter, and then rose significantly in the 1990s. Our earlier finding of a secular

increase in the share of aid devoted to public goods is consistent with these results in that in the

1 980s, while the share of IPG to ODA rose, so did the ODA to GDP ratio, but the rise in the IPG
to ODA ratio was slower than the rise in the ODA to GDP ratio in those years.

5. The results are not reported, but are availabic on request.
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Chapter 6

REGIONAL PUBLIC GOODS IN OFFICIAL
DEVELOPMENT ASSISTANCE

Marco Ferroni

One of the roles of official development assistance is to promote the delivery
of public goods not provided by the market or by recipient governments in the
absence of such assistance. This includes the provision of international public
goods (IPGs), a challenge that has attracted growing attention in recent years.
The case for IPGs, separable into global and regional public goods, arises from
the collective action problems and strong externalities that are associated with
such transnational challenges as financial contagion, the spread of communi-
cable diseases, or the degradation of shared natural resources. Transnational
development challenges-and the hard edges of globalization-are becoming
more visible as countries become more interdependent and are more actively
pursuing integration.

Controlling these challenges and harnessing the opportunities of globalization
and integration require international cooperation. Sovereign nations must work
together, and in the process must assert their sovereignty in new ways, that is,
through contributions to mutually beneficial interdependence. However, collec-
tive action among sovereigns is difficult to achieve. Barrett (see chapter 3) ex-
plains why this is so, and why supplying truly global public goods is difficult.
Different countries and their citizens value the benefits of public goods differ-
ently. This makes coordinating their production demanding (World Bank 2001 a).

While some of the same problems arise in the provision of global public
goods, the presumption is that coordination problems are likely to be less se-
vere in supplying regional public goods. Experience shows that international
organizations and official development assistance can help. This chapter looks
at their role as catalysts and as sources and conduits of funding for regional
public goods.
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Regional public goods convey shared benefits to neighboring countries
(countries within the region) and come in two forms: final and intermediate.
Final goods are broad outcomes or manifestations of well-being, such as peace,

the absence of extreme poverty, or a well-managed physical environment.

They are the products of intermediate steps that themselves have some of the

characteristics of public goods. Shared policy frameworks, regimes (such as

regional integration schemes), institutions, and joint investments are examples

of intermediate regional goods. Regional goods also arise when individual
countries induce beneficial cross-border spillovers (regional "bads" arise in
the case of undesirable spillovers). An epidemiological policy that improves
domestic health while creating the externality of reduced transmission of

pathogens and disease across borders is an example of an action generating a

beneficial spillover.
Regional goods are often of a mixed nature, meaning that their benefits

are not wholly public or shared by the countries in the region. Mixed goods

bestow a combination of national and transnational benefits. Regional poli-

cies to pursue transnational benefits tend to be in short supply, because coun-

tries' first interest is their own national advantage. Countries acting on their
own typically do not take into account the costs or effects of their actions on
others. While governments often recognize that they could further their coun-

tries' national advantage by the right combination of national and regional

policies, this by itself is usually not sufficient to overcome barriers to collec-

tive action.
In recent years, however, the demand for regional public goods has increased

in the context of growing efforts at regional integration worldwide. Nations are

undertaking these efforts with the aim of generating benefits that are shared by

participating countries and cannot be obtained autonomously. The pursuit of

commercial integration leads to, and indeed requires, cooperation in areas be-

yond trade, including infrastructure, finance, labor codes, public health, envi-
ronmental standards, and other fields. Regional integration, therefore, provides

a strong rationale for the study of regional public goods.
The objective of this chapter is threefold: (a) to review the demand, and

the case, for regional public goods in the light of growing integration; (b) to

report on the response of certain international organizations and the system

of official development assistance to perceived growth in the demand for

these goods; and (c) to analyze the challenges of financing regional public

goods. The chapter is premised on the notion of complementarity between
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national and regional policies, the latter being seen as complements to, not
substitutes for, the former.

International organizations are increasingly active in the area of regional
public goods. Cook and Sachs (1999) deplore what they view as a low level of
involvement in the provision of regional public goods on the part of official
agencies. This chapter suggests, on the contrary, that official interest is strong
and that operational involvement in the preparation of regional public goods
(much of it researchable from the web sites of different institutions) is grow-
ing. The chapter shows that the Inter-American Development Bank (IDB), for
example, has supported regional integration and cooperation aimed at produc-
ing regional and subregional public goods for many years. Thus an absence of
awareness on the part of official agencies cannot explain today's undersupply
of regional public goods. The undersupply is a consequence of collective ac-
tion difficulties, countries' inability (politically or because of limited institu-
tional capacity) to take the national measures that are needed to carry joint
projects forward, and constrained multilateral instruments to catalyze action.
As a consequence, multilateral institutions face disincentives to lend and gov-
ernments to borrow for the provision of regional public goods. In addition,
grant-based funding faces constraints.

The analysis of financing in this chapter focuses on activities and benefits
that call for funding by the public sector. The chapter explores lending prac-
tices and the need for grants, and suggests some scope for innovation in the
financing of regional public goods.

REGIONAL INTEGRATION AND THE DEMAND
FOR REGIONAL PUBLIC GOODS

Currently, regional public goods cannot be discussed without reference to the
worldwide trend toward regional integration. Regional and subregional commer-
cial integration agreements have proliferated in the last 10 to 15 years. Most
countries are now members of at least one such agreement (see the appendix to
this chapter). Membership in regional agreements has grown for political rea-
sons, as a substitute for the missing global round of trade negotiations, and per-
haps because an imitation syndrome is at work (World Bank 2000b). Whatever
the motivation, a historical trend toward regional groupings and cooperation is
under way, complementing unilateral policies and multilateral cooperation.
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The new regionalism was particularly evident in Latin America in the 1990s.
Regional and subregional integration in the Americas has accompanied the
process of broadly based structural refonn that includes the state's withdrawal
from direct economic activity, the promotion of private sector initiatives, and
an opening to world markets (Devlin and Estevadeordal forthcoming; for fur-
ther information on integration and trade in Latin America and the Caribbean
see IDB 2000).

The proliferation of integration efforts is evidence that the demand for re-
gional public goods is growing (CEIP 2001). The numerous agreements indi-
cate an increasing willingness on the part of participating govemments to engage
in joint problem solving in selected areas of public policy. However, the road
between articulating a demand for economic integration and actual, effective
integration is arduous and long. To date trade blocs have yielded only limited
integration among poor countries (box 6.1). They have worked better for more
well-off countries; in cases where middle-income or transition countries were
connected to Organisation for Economic Co-operation and Development

Box 6.1. Central American Integration

The case of Central America illustrates the difficulties of integration among poor coun-
tries. Achievements under the Central American Common Market, which was established
in 1960 and modified in 1993, have not lived up to the expectations outlined in the politi-
cal discourse over the years. The gains from trade integration in the form of widely spread
scale, competition, and income effects have remained elusive. Integration and extemal
competitiveness are held back by huge development problems in the constituent coun-
tries. By contrast, with the advent of peace in the region in the early 1990s, private actors
began to promote the spontaneous integration of certain markets: banking and financial
services, hotels, air transpon, certain types of manufacturing, and retailing. As a result,
intraregional trade and investment have grown considerably, driven by pragmatism rather
than a particular political vision. To put this achievement on a firmer footing and set the
stage for further expansion of investment and trade, governments must step in and provide
rules of the game and an improved incentive framework to deepen integration. This in-
cludes the provision of better infrastructure, built and operated privately, where appropri-
ate; the harmonization of policy in different fields; and the improvement of the determinants
of competitiveness and economic performance through more effective national measures.
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(OECD) economies through preferential arrangements; or, as in the case of the
European Union, accession agreements.

The achievement of economies of scale and income convergence in regional
agreements presupposes deeper integration than has been negotiated or achieved
in most cases. The measures that are called for-reduced nontariff barriers;
harmonized standards and rules, such as product safety rules; better cross-border
infrastructure; improved customs procedures and border crossings; and other
national measures that eliminate sources of trade friction and increase compe-
tition-are politically difficult to take. Regional agreements can assist by lock-
ing countries into reform commitments, accelerating-and increasing the
credibility of-reciprocal measures to deepen integration. They can also help
overcome negative neighborhood effects, that is, the pulling down of better
performers by less well-performing neighbors.' However, the structural char-
acteristics of poor neighboring economies may limit the economic gains that
regional trade agreements can achieve and may cause the benefits to be distrib-
uted unevenly. Experience with integration agreements among poor countries
suggests divergent economic outcomes and an absence of mechanisms to dis-
tribute gains equitably (World Bank 2000b). Examples of setbacks and conflict
resulting from real or perceived asymmetry abound.

However, efforts at regional integration are here to stay. Technology, the
evolution of the global economy, and global geopolitics after the end of the
Cold War are conducive to international and regional cooperation. While some
of the economic advantages pursued through regional commercial cooperation
could be obtained through autonomous action and nonpreferential liberaliza-
tion, other benefits, such as the regional stability expected from integration and
the strengthening of a group's bargaining power relative to other trade blocs,
cannot be realized without cooperation. For developing countries, regional in-
tegration affords opportunities for liberalization and reform in a more con-
trolled and predictable setting than that encountered in a multilateral context. It
also provides strategic impulses for development in areas beyond trade, lead-
ing to an induced demand for cooperation in different fields, for example, in-
frastructure, the harmonization of regulatory systems in finance, and product
safety (Devlin and Ffrench-Davis 1998). By creating incentives and frame-
works for cooperation, regional integration agreements contribute to problem
solving and the rationalization of the use of shared resources in a range of
domains, some of which are discussed in the next section.
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STRENGTHENING NATIONAL DEVELOPMENT
OUTCOMES THROUGH REGIONAL COOPERATION

Regional policies and programs can complement national development efforts
in many areas: providing regional transport solutions and efficient patterns of
energy trade, boosting national measures to overcome information barriers,
stabilizing and regulating financial markets, containing endemic diseases, deal-
ing with natural disasters, and preventing environmental degradation. In these
and other policy domains, externalities and public goods arise, in principle, in
three forms: beneficial cross-border spillovers, reduced harmful spillovers, and
improved national outcomes-the ultimate test of the merits of international
cooperation. The following paragraphs discuss the rationale for regional coop-
eration in different policy domains.

Transport

The coordination of transport infrastructure among neighboring countries is
important for economic development. Surface transport is tied to geography,

and location and geography play a role as determinants of development pros-
pects (Gallup, Sachs, and Mellinger 1998). Transport costs are one mechanism
through which location can affect incomes and economic growth. They are

typically high for remote regions and landlocked developing countries. They

need to be brought down for trade between producing and consuming regions

in different countries to flourish.
In the past, regional cooperation in the field of transport and other infra-

structure has proven difficult to manage. Coastal countries may not consider it

in their interest to improve and maintain roads or railroads for the benefit of

landlocked neighbors (Cook and Sachs 1999). However, the climate for re-

gional cooperation is improving in many parts of the developing world. While

bilateral and regional conflicts continue to obviate trade and cross-border co-

operation in some parts of the world, global political and economic trends in

the post-Cold War era are fostering openness and integration. As a result, greater

readiness to look at infrastructure from a transnational point of view is appar-
ent worldwide. For example, the South American Regional Infrastructure Plan,
unveiled at the summit of South American presidents in September 2000, iden-

tifies 12 key corridors linking the continent's countries. The plan addresses
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transportation, energy, and telecommunications needs along these corridors
and provides for an integral and multisectoral approach to infrastructure devel-
opment in coming years, with financing from the private sector, the IDB, the
Corporaci6n Andina de Fomento, and other institutions (IDB 2001). The rec-
ognition that regional integration cannot proceed without regional transport
and infrastructure solutions is spreading in the developing world.

Energy

A growing number of developing countries is also attempting to improve en-
ergy efficiency by integrating the supply and distribution of energy. Making
the supply of electricity more reliable and lowering unit costs requires compe-
tition and the attainment of economies of scale. This calls for small countries
to integrate their power grids. Sparrow and Masters (1999) provide estimates
of cost savings from electricity trade in southem Africa. Efforts at creating
cross-border grids are under way in the Baltic countries, the Greater Mekong
Subregion (ADB 2001), and elsewhere. In Central America work is under way
to develop a regional power grid and create an integrated market for electricity
serving a population of 34 million. Operating under a 1996 framework treaty
signed by the six countries of the region, the initiative supports the establish-
ment of an institutional and regulatory framework and funds investments to
upgrade infrastructure for the transmission and distribution of power across
borders. Framework agreements of this kind are a prerequisite for countries to
begin to abandon costly self-sufficiency policies, but as always, the real chal-
lenge is implementation. In the absence of a strong overall integration plat-
form, historical differences in regulatory structures and institutional weaknesses
can make rationalizing the power sectors of neighboring countries a difficult
proposition.

Data Transmission and Telecommunications

The infrastructure enabling telecommunications and data transmission is a
core resource that countries need to compete in the global economy. While
improving information infrastructure is largely a national issue, regional co-
operation is needed to provide and regulate system backbones. Satellites and
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fiber optic cables tend to serve more than one country, and thus the

transnational scale of competition among providers helps determine the price

and quality of telecommunications and Internet services in individual coun-

tries (Cook and Sachs 1999).
The capacity of the system backbones serving developing countries deserves

special attention. Backbone capacity serving developing countries is small com-

pared with that at the disposal of OECD economies, a reality that has led to the

emergence of a bandwidth divide as technology shifts from switched circuits

to a packet-switching universe (DOT Force 2001). Based on International Tele-

communication Union data as of late 2000, figure 6.1 shows that the bulk of

Internet connectivity in gigabits per second is between the United States and

Europe, and to a lesser extent, between the United States and the Asia-Pacific

region. Africa has very thin lines reaching Europe and the United States, while

the Latin American link to the United States is somewhat more robust, but frail

with Europe. This situation forces local Internet providers in developing coun-

tries to purchase expensive international links to reach provider backbones in

the North, raising the cost of access to users in poor countries. Cost increases

from this source are additional to those that may arise from regulatory defi-

ciencies and monopolistic market structures in these countries. Bandwidth con-

siderations are thus an important aspect of the improved fiber loops that are

needed to enhance connectivity (ITU 2001).

Financial Markets and Foreign Direct Investment

The possibility of cross-border financial contagion and, again, the desirability of

bringing about economies of scale, are among the considerations in favor of

regional approaches to regulating and stabilizing financial markets. Indeed, the

absence of a regional focus is one reason why observers believe that financial

sector reforms in Sub-Saharan Africa during the 1990s were disappointing (World

Bank 2000a). The integration of the financial sectors of small, poorly-diversified

economies can help lower both the costs and risks incurred by banks and finan-

cial service firms. Integration is often achieved through transborder consolida-

tion of the industry. Policy measures promoting financial integration include

harmonizing payments procedures, commercial and financial law, accounting

standards, and prudential supervision. They also include appropriately endowed

regional institutions to promote integration, help prevent crises through appropriate
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Figure 6.1. International Internet Bandwidth
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Gbps = Gigabits (1,000 Mb) per second.
Source: International Telecommunication Union data.

surveillance, and contribute to the stabilization of markets as a first line of de-
fense, leaving the function of lender of last resort to global institutions such as
the International Monetary Fund (Agosin 2000; Ocampo 2001).

In the competition for foreign direct investment, regional blocs can become
a market brand and a means of recognition for potential investors. The bigger
the regional market and the greater the locational advantages, the more attrac-
tive a bloc is likely to be to foreign investors (Devlin and Ffrench-Davis 1998).
These forces are likely to favor integration agreements among better-off econo-
mies at the expense of groupings of poorer countries.

Public Health

Like financial contagion, communicable diseases, from AIDS to foot and mouth
disease, call for transnational cooperation, because pathogens and financial
disturbances do not stop at national borders. Human activity, including migra-
tion, travel, and trade, and natural agents, such as bacteria and viruses, insects,
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water-borne illnesses, and other forces, spread disease across borders. In this

situation one country's negligence can easily nullify a neighboring country's

epidemiological efforts. Coordinated international action can help.

Perhaps the best example of what a judicious combination of national and

regional approaches can achieve is the River Blindness (onchocerciasis) Con-

trol Program in West Africa. The program (now extended to all oncho-endemic

countries in Sub-Saharan Africa) has operated since 1974 through a coalition

of African governments, local communities, international organizations, bilat-

eral donors, the business sector, foundations, and nongovernmental organiza-

tions. It combines a regional focus with capacity building at the national and

local levels, including the training of hundreds of epidemiologists, entomolo-

gists, and other specialists in national ministries of health and the signing on of

tens of thousands of community health workers. River blindness, a debilitating

disease transmitted by a fly, is now all but eradicated from the original program

area, leading to enormous economic gains and improvements in the quality of

life of the affected communities and individuals. The river blindness coalition

has been held together by a strong sense of purpose shared by the participants,

the right combination of leadership and submission on the part of individual

contributors in accordance with their comparative advantages, a step-by-step

approach following precisely defined and phased objectives, and the right

amount of flexibility and compromise in execution (see http://www.

worldbank.org/gper/ocp.htm).

Other Policy Concerns

This list of policy concerns in which regional cooperation can profitably comple-

ment national measures is incomplete. It could be extended, for example, to

cover law enforcement, preservation or restoration of peace and security, man-

agement of natural resources and the environment, maintenance of cultural

heritage, and research cooperation and knowledge sharing. Watershed man-

agement is particularly relevant in the realm of natural resources. On shared

river systems, the use of water resources in one country can profoundly affect

the quantity and quality of water available in downstream riparian countries.

Diminishing water availability and water quality constrain economic develop-

ment and can generate tensions, if not outright conflict. International law in the

area of shared waters provides some guidance, but no universally accepted
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standards are available for the utilization and management of shared waters
(John Briscoe, personal communication; see also the report on the 1998 Inter-
national Round Table on Transboundary Water Management at http://
wblnOO18.worldbank.org/essd.nsf). Riparian countries must search for coop-
erative solutions unique to their circumstances.

The International Consortium for Cooperation on the Nile is currently at-
tempting to do this for the Nile River Basin. Like the River Blindness Control
Program, the consortium, established in 1999, is a multiactor partnership of
governments, donors, advocacy groups, the private sector, and international
organizations. Its objective is to improve the management of the Nile River
Basin, a resource shared by 10 countries from Egypt to Uganda, all of which
suffer from water shortages and are affected by what from the collective view-
point are suboptimal patterns of use of the Nile (see http://www.worldbank.org/
afr/nilebasin/).

Perspective

Examples such as the International Consortium for Cooperation on the Nile
and other recent international initiatives and integration agreements indicate
that cooperation among developing countries is on the rise. The recognition
that regional policies and programs can generate dividends in terms of im-
proved development outcomes at the national level appears to be spreading.
This is a welcome development from the point of view of donors and aid re-
cipients interested in development effectiveness. It does not mean that the chal-
lenges of collective action have become less formidable than they used to be.
When it comes to individual initiatives, time-honored challenges such as po-
litical tensions, lack of trust, and high coordination costs persist, as do the
difficulties of engineering equitable solutions acceptable to all parties.

Based on the considerations advanced in this and the previous sections, it is
possible to formulate some requirements that should be fulfilled for regional
cooperation to yield the full measure of benefits being pursued. First, regional
cooperation must be extended far enough to make meaningful improvements
possible. Eradicating the scourge of river blindness in West Africa took a gen-
eration, and appropriate national measures to keep the disease vector at bay
will need to continue indefinitely. Eradication would not have been possible
without persistence. Similarly, concluding a trade agreement is one thing, but
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persisting in the difficult effort of deepening integration, which may be needed
to consolidate benefits over time, is quite another. Regional cooperation in the
policy domains discussed earlier calls for long-term commitments on the part

of those involved.
Second, participating countries must take the complementary national mea-

sures needed to enable them to contribute to, and absorb, the benefits of

transnational cooperation. This is the hard part, more difficult than signing an
international agreement and committing to the course of action that it implies.
Regional cooperation consists of national measures taken in accordance with
some agreed international plan. The absence of, or lags in, complementary
national measures can bring the best collective action framework to naught.

Third, in the interest of sustainability, losers (or countries that gain less than

others from cooperation in a given field) must be compensated to keep the
coalition of actors and the pursuit of cooperative solutions alive.

Fourth, contracting parties should bind themselves with treaties or agree-
ments that are self-enforcing where this is feasible, because of the absence of

supranational authorities capable of exacting compliance. Barrett (chapter 3)
shows that the requirement of self-enforcement reduces the number of feasible
cooperative solutions.

These are demanding conditions, and they are seldom completely satisfied.

Nevertheless, protagonists of regional initiatives ignore them at their risk.

REGIONAL PUBLIC GOODS IN OFFICIAL
DEVELOPMENT ASSISTANCE

The system of official international assistance underwritten by bilateral aid
agencies and multilateral institutions operates fundamentally on a country-by-
country basis. At the same time it is responding to the call for regional and
global public goods. Bilateral agencies and multilateral institutions bring dif-

ferent instruments to the task. Bilateral agencies promote regional or global

endeavors indirectly by supporting activities coordinated by multilateral orga-

nizations. In financial terms, this support often takes the form of dedicated
trust funds administered by multilateral agencies, mostly on a grant basis.
Through their country programs, bilateral agencies can promote activities that
help generate desirable cross-border externalities and can foster capacity in
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recipient countries that enables these countries to contribute to and take advan-
tage of (or absorb) IPGs.

Because of their wide-ranging membership, multilateral agencies enjoy spe-
cial legitimacy in promoting regional and global action. Such institutions, es-
pecially regional and subregional organizations, are stepping up their analysis
of, and operational engagement in, regional activities. They promote
transnational cooperation through a variety of functions: generating informa-
tion, analyzing options and alternative courses of action, providing negotiation
platforms and brokering agreements, supervising and enforcing standards and
sanctions, and channeling financial resources.

This section reviews the evolving engagement of some multilateral entities
and then presents evidence on the allocation of official flows to IPGs. Among
the multilateral development banks, the IDB, the Asian Development Bank
(ADB), and the World Bank are increasingly active in regional endeavors, the
IDB and the ADB in their respective geographic areas of concentration and the
World Bank in Sub-Saharan Africa, often in cooperation with the African De-
velopment Bank. The institutions intermediate grant funding from different
sources to support regional integration and cooperation and experiment with
regional loans to produce certain types of public goods and cross-border exter-
nalities. Through the credit enhancement instruments of their private sector
arms they also support private investment in cross-border infrastructure. In
general, they are engaged in the search for innovative ways to leverage their
own resources for the purpose of promoting regional cooperation.

The Multilateral Development Banks and
Regional Public Goods

The IDB, the ADB, and the World Bank illustrate the trend toward growing
multilateral involvement in the production of regional public goods. The IDB
has fostered regional cooperation since its inception, and during the 1990s ex-
panded its involvement in the context of new and unprecedented interest in
regional integration in Latin America and the Caribbean (Iglesias 2000). In
addition to country-level programming, the bank programs operations at the
regional and subregional levels and carries out research on regional integra-
tion. The Integration and Regional Programs Department serves as a focal point
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for regional issues, an institutional innovation not found in other multilateral
development banks.

The IDB supports policy analysis and negotiation processes related to trade
integration efforts at three levels: subregional (the Caribbean Community and
Common Market, the Andean Community, the Central American Commnon
Market, the Southern Common Market, and bilateral agreements), hemispheric
(the proposed Free Trade Area of the Americas), and global in the context of
negotiations at the World Trade Organization. In the financial area the IDB
promotes the application of international standards that are needed both to pre-
serve stability and promote financial integration. In regional infrastructure the
IDB manages a portfolio of cross-border investments in transport infrastruc-
ture, border crossings, and energy, including gas pipelines. As an example, a
privately owned and operated gas pipeline project received financing from the
IDB's private sector window in 2000, together with support from a consortium
of commercial banks, for a pipeline connecting northern Argentina and south-
ern Brazil. New initiatives the IDB will support include the South American
Regional Infrastructure Plan and the Plan Puebla-Panama, a recently unveiled
regional development initiative covering southern Mexico and parts of Central
America.

The IDB has long provided technical assistance on a regional basis. Re-
gional technical cooperation supports research and knowledge management,
training, and the creation and strengthening of institutions that foster regional
integration. In 1999 the IDB created the Regional Policy Dialogue, a forum for
policy discussion and strategic thinking in key areas pertaining to national de-
velopment and Latin America's insertion into the global economy (see http:/l
www.iadb.orgJintJDRP/index.htm). The dialogue covers a variety of policy ar-
eas, including trade and integration, macroeconomic and financial policy, pub-
lic management and transparency, poverty and social safety nets, education
and human resources, and the environment and natural disaster management.
It establishes networks of government officials proposed by the fDB's borrow-
ing members, sponsors comparative studies that analyze experiences within
and outside the region, maintains web-based resources, and organizes meet-
ings and the dissemination of good practice. The IDB's regional policies and
programs are financed by the bank's administrative budget, income from the
Fund for Special Operations (the IDB's concessional window), donor trust funds,
and limited lending.
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The ADB supported regional policies and programs throughout the 1990s
and has had a policy on regional cooperation since 1994. The bank's mission
statement on regional cooperation states that the "ADB fosters economic growth
and cooperation in the region, collectively and individually, and uses its re-
sources for financing development in the region, giving priority to regional,
subregional, and national projects" (http://www.adb.org/countries/
cooperation.asp). Regional endeavors the ADB has supported include the pro-
motion and institutionalization of economic cooperation in the Greater Mekong
Subregion; the support of the Indonesia-Malaysia-Thailand growth triangle;
the promotion of subregional cooperation in South Asia; and the fostering of
trade cooperation among China, Kazakhstan, the Kyrgyz Republic, and
Uzbekistan. The ADB supports regional technical cooperation and policy fo-
rums in areas ranging from the social sectors to competition policy, and from
regional energy cooperation to telecommunications and health. Spending on
regional technical cooperation is on the rise. The ADB also supports a growing
number of regional road construction and rehabilitation projects financed by
coordinated loans extended individually to the participating countries. More
recently, the ADB's Regional Economic Monitoring Unit initiated regional
economic monitoring to complement economic and financial surveillance at
the national and global levels.

The World Bank tends to focus on global rather than regional cooperation, in
keeping with its global nature and membership. The number of global partner-
ships supported by the World Bank has surged in recent years, with two-thirds of
about 80 such partnerships being at most five years old. (The River Blindness
Control Program is one of the oldest partnerships supported by the Bank.) As far
as regional activities are concerned, the World Bank has concentrated on Sub-
Saharan Africa, although all the World Bank's operational regions recognize the
relevance of regional policies and programs. The World Bank has also sponsored
regional activities in the Mekong Delta and the Caribbean. Together with the
Commonwealth Secretariat, the Bank has recently supported work on the special
development problems and external assistance needs of small states (Common-
wealth Secretariat and World Bank 2000). The regional public good expected
from this takes the form of improved policies by both donors and the countries
concerned, leading to better development outcomes.

Regional cooperation and capacity building in Sub-Saharan Africa is un-
dergoing a renaissance at the World Bank based on growing demand on the
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part of African governments, regional institutions, and donors for more sys-
tematic and coordinated approaches to regional integration (World Bank
2000a, 2001b). Subregional integration is accelerating in Sub-Saharan Af-
rica (see the appendix to this chapter). As a result, the incentives to support
regional cooperation are improving. Bank officials now believe that some
past regional projects that failed were not conceived in the context of a co-
herent integration strategy. Today, the Bank sees the African subregional in-

tegration agreements of the 1970s and 1980s as having lacked the national
support and cohesion needed to build sustainable regional partnerships. In
today's new environment for regional cooperation, the World Bank is extend-
ing support to the preparation of a strategy for the Economic and Monetary

Community of Central African States and for West Africa, following one for

southern Africa and the Common Market for Eastern and Southern Africa
that has existed since 1999. An active pipeline exists, much of it for regional

technical cooperation. This is funded from the Bank's budget, the Institu-
tional Development Fund (a grant program managed by the Bank), a grant
from the African Development Fund (the concessional window of the Afri-
can Development Bank), limited International Development Association

grants, donor funds, the Bank's Project Preparation Facility, and funding from

the Global Environment Facility for selected environmental concerns.

Growing Allocation of Official Flows to IPGs

The estimates now available regarding the allocation of official flows to IPGs
attest to the growing involvement of official agencies in endeavors of

transnational scope. Estimation of the share of official development spending
devoted to IPGs is not straightforward, because the applicable data source-
the OECD's Creditor Reporting System-does not permit information to be

broken down according to whether spending categories are intended to gener-
ate multicountry or single country benefits (see chapter 5). The World Bank

(200 la) has proposed separating development spending into core and comple-

mentary expenditures. Core expenditures finance regional and global programs

undertaken with a multicountry interest in mind, for example, regional techni-
cal assistance to develop shared rules and standards that can help safeguard
financial stability. Core expenditures also finance development activities that

focus on individual countries, but whose benefits spill over to other countries.
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The first type of core expenditure aims to create IPGs. The second type aims to
create mixed goods as defined earlier. Complementary expenditures finance
activities that enable developing countries to take advantage of the IPGs and
cross-border externalities emerging from core activities.

Ignoring spending on physical infrastructure, much of which is now financed
privately, official spending on core and complementary activities in four areas
(health, the environment, knowledge enhancement, and peacekeeping and se-
curity) amounted to about US$15 billion per year in the second half of the
1990s, up sharply from the 1970s and 1980s (World Bank 2001a). This in-
cludes trust funds, country-based bilateral spending, and multilateral
concessional and nonconcessional lending.

Te Velde, Morrissey, and Hewitt (chapter 5) offer more detailed analysis of
the allocation of aid to IPGs. Neither their study nor the World Bank's distin-
guish empirically between regional and global public goods because of data
limitations.

Further analysis would not only have to make that distinction, but would
also have to address two other issues. The first is how the donor community
prioritizes the IPGs that it wishes to support. Priorities always emerge through
a combination of analysis and political processes, but setting priorities for IPGs
is both less well established than country programming and more complicated,
in part because it involves a larger number of actors than the donor-recipient
country relationship at work in country programming exercises. The second is
whether spending on EPGs is additional to spending on country programs (see
chapter 5, whose authors doubt the existence of financial additionality). Com-
pared with the alternative of solely country-focused assistance, the judicious
combination of support to national and transnational problem solving is ex-
pected to yield additionality in terms of development impact. By the analysis
advanced in this chapter, this is the rationale for going transnational. The na-
ture and size of this additionality in specific instances deserves to be investi-
gated more systematically.

Further increases in official spending on IPGs would have to be justified by
evidence regarding their development impact on the ground. However, while
such evidence can probably be produced, resource constraints arising from
disincentives to lending for IPGs and from the limited availability of grant-
based funds will likely cap the growth of spending on IPGs in the future as they
have in the past.
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THE FINANCING OF REGIONAL PUBLIC GOODS

Official finance to support the production and absorption of regional public

goods comes in the form of loans and grants. Loans are the more abundant

resource, and should therefore be used before grants whenever possible. They

are also preferable because of their tendency to strengthen borrower ownership

of the activity in question and their educational role in promoting a credit cul-

ture in recipient countries where this may be needed. However, loans may not

work for all aspects of IPGs. The choice between loans and grants is informed
by the distinction between core and complementary activities pertaining to the
production and absorption of international and regional public goods.

We defined core activities as activities to create IPGs and as measures to

create mixed goods. The selection of the right funding instrument is relatively

straightforward in the case of the first kind of core activities and in the case of

complementary activities. It is more complicated in the case of mixed goods.

Core activities of the first kind tend to call for grant-based funding, whereas

complementary activities can be financed using loans. Borrowers have an in-

centive to take out loans for complementary activities that support absorption,

because all the associated benefits accrue to them and (at least in terms of first-

order effects) do not spill over to others. The loans would be concessional or

nonconcessional, depending on the status of the borrower as an International

Development Association or an International Bank for Reconstruction and

Development country, to use World Bank parlance.

Grants

The case for grants for core activities arises, because these activities generate

benefits that invite free-riding. Nonpaying parties cannot be excluded from the

benefits being created. Hence partnerships such as the Consultative Group on
International Agricultural Research, a global program, or the more recently

established Regional Fund for Agricultural Technology in Latin America and

the Caribbean are funded on a grant basis (the latter is funded by an endow-

ment provided by its regional member countries and institutions). Grant-based

global and regional programs coordinated by the different multilateral devel-

opment banks are similar in terms of their basic orientation and objectives.

They promote research, knowledge management, emergency preparedness,
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training and institution building, and policy discussions among bank member
countries to create awareness and possibly consensus regarding ways to ad-
dress certain problems. The IDB's Regional Policy Dialogue is funded on a
grant basis, and it is difficult to see how this could be otherwise. Another ex-
ample of a grant program sponsored by the IDB is the Inter-American Institute
for Social Development, set up to provide strategic capabilities to the social
area management teams of the governments of Latin America and the Carib-
bean (see http://www.iadb.org/indes).

However, while grants are necessary for some kinds of programs, their allo-
cation, governance, and management can be challenging. Because they are free,
an element of moral hazard may be associated with grants. The demand for
grants is unlimited, by definition. Donors, international organizations, and is-
sue-focused civil society groups formulate numerous calls for activities in-
tended to produce international and regional public goods. In this situation,
having transparent and participatory methods for setting priorities is extremely
important, and the provenance of grant funding is important in this context.
The multilateral banks must strike the right balance between grants funded
from the administrative budget (controlled by all members in accordance with
their voting rights) and funds made available by individual donors.

The multilateral banks and their shareholders must also be transparent with
respect to the issue of burden sharing. The allocation of income derived from
lending operations to finance IPGs represents a cost to the banks' larger bor-
rowers (the borrowers that do not have access to concessional resources), be-
cause it leads to increased loan charges to meet income targets. In the eyes of
the nonborrowers: "Because the loans are subsidized by their guarantee of the
[banks'] liabilities, the effect on the cost of borrowing is not a measure of the
cost of financing regional or global public goods" (CEIP 2001, p. 31).

Other issues that must be addressed include the leverage that grant funds
should induce, for example, via cost sharing among the beneficiaries; the rela-
tionship between the grantor and grantees, which should be arms-length; and
the assurance that innovation is being fostered under grant programs. Further
aspects include the existence of an exit strategy, clarity with respect to
subsidiafity or the subordination of grants to lending, and grantor awareness
that an entitlement mentality could spread among grantees, which could tie up
funds in the long-term that might more appropriately go to new endeavors.
Therefore, while the call for grant funding for the production of IPGs is justi-
fied, the free nature of this financial resource (free from the recipients' point of
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view) should not detract from the need for ambitious, goal-oriented standards

of deployment and rigorous monitoring and evaluation.

However, grant programs are often not evaluated, except in the case of large

and long-standing programs that are known to have produced important inter-

national and regional public goods, for example, the River Blindness Control

Program. Unpublished evaluation reports produced by some of the multilateral

banks indicate that many small grant programs and regional technical coopera-

tion activities do not have well-defined monitoring systems and are not sys-

tematically evaluated. The developmental impact of some long-standing grant

programs administered by international agencies is not well documented. Thus

calls for grant funding to support the provision of international and regional

public goods should go hand in hand with calls for adequate monitoring and

evaluation.

Loans

When it comes to financing mixed goods, borrowers hold loans in low esteem.

They are reluctant to take on loan charges when they cannot capture most of

the benefits expected from the investment financed by the loan. Countries' re-

luctance to borrow is likely to grow with the magnitude of the expected cross-

border externality relative to national gain. Eradicating (or greatly lowering

the prevalence of) tuberculosis in an endemic country yields a higher gain to

that country than to others as long as much of the world is still prone to this

disease, but eradicating the remaining pockets of poliomyelitis yields a larger

gain to the rest of the world than to the few developing countries in which the

disease occurs sporadically. Similarly, preserving forests and biodiversity may

produce a larger gain for the rest of the world than for individual forest-rich

lands. Should these countries be the only ones to pay for vestigial disease eradi-

cation campaigns or the preservation of natural resources? Or should they be

compensated by those benefiting from the externalities?

Compensation brings up the issue of differential pricing for services that

generate cross-border benefits. Differential pricing is on the table in discus-

sions spearheaded by the Group of Seven on the products and governance of

the multilateral banks. The discussion has not focused explicitly on financing

global and regional public goods, but it could be extended to this topic. In

between grants and regularly priced nonconcessional loans at near-market rates,
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there is room for a gradient of incentives in the form of differentially priced
concessional loans that would compensate borrowers for precious externalities
originating from their territory.

The World Bank (2001 a) argues that differential pricing, that is, lower inter-
est charges for some investment loans, needs to be judged on efficiency grounds,
because it does not expand the envelope of resources. Differential pricing would,
in theory, permit fine-tuning of subsidies for different kinds of IPGs, but it
could also be difficult to administer, with administration likely becoming a
politically charged exercise. Multilateral financial institutions have basically
offered two kinds of loans-concessional and nonconcessional-for many years,
with borrowers' eligibility for each type being a function of their income and
(implicitly) creditworthiness. The addition of an IPG criterion, while worth-
while, could complicate matters considerably. Borrowing and nonborrowing
shareholders would have to engage in negotiations to agree about which IPGs
to pursue, and nonborrowing shareholders would have to admit the principle of
loan subsidies for the better-off developing countries that do not qualify for
concessional loans.

In the absence of differential pricing, loans will need to be combined with
grant funding in appropriate combinations to foster the production of mixed
goods. This is already being done in the form of hybrid financial products com-
bining concessional or nonconcessional lending and grant-based co-financing
from bilateral donors. The Global Environment Facility is a source of grant-
based co-financing for operations that address global environmental issues, but
the facility is small in relation to needs, as are the resources that bilateral do-
nors have been able to make available. No dedicated international funds for
priorities other than the global environment are available (though the interna-
tional community has recently agreed to establish a global AIDS fund). Funds
for regional priorities are even scarcer. In addition, grant funding tends to go
largely to the poorest countries, which is appropriate from the point of view of
fostering development within national confines, but may be inappropriate if
one seeks to maximize cross-border externalities in key areas of transnational
public policy.

In principle, a solution exists to the problem of financing such endeavors as
cross-border infrastructure and campaigns to combat contagious disease:
multicountry loans taken out jointly by the members of a spillover community
or by countries that otherwise stand to benefit from coordinated action. In prac-
tice, however, such loans are difficult to manage. The difficulty lies in figuring
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out and obtaining agreement on who should pay what share of the cost of bor-

rowing. This makes it difficult for official financial institutions to employ their

basic financial instrument, a government-guaranteed loan, to support the cre-

ation of international and regional public goods.

World Bank Experience with Multicountry Loans

The portfolio of multicountry or regional loans held by multilateral develop-

ment banks is small. The World Bank, for example, has extended less than 50

regional loans in its entire history. Table 6.1 shows 44 multicountry projects by
region, sector, and when they were approved. Of these operations, 27 were

located in Sub-Saharan Africa, 9 in the Caribbean, 4 in Latin America, 2 in

Europe and Central Asia, and 1 each in the Middle East and North Africa and

South Asia. The concentration in Africa and the Caribbean may be explained

by the particularly small size of national economies in these regions, prompt-

ing a search for economies of scale through regional cooperation (see Ferroni

and Hassberger 2000).
Every loan shown in the table represents a world of challenges and arrange-

ments, making meaningful comparisons difficult. Nevertheless, these loans

essentially employed variations of three lending modalities: single country loans

with a binational (or regional) objective embedded in binational (or regional)

agreements, loans to multinational entities such as subregional development

banks and special purpose companies established for the project, and individual

coordinated loans to participating sovereign borrowers.
The Indus River project is perhaps the most famous example of the first kind

of loan arrangement in the history of multilateral development banking. In

September 1960, India, Pakistan, and the World Bank signed the Indus Water

Treaty, which governs the use of the waters of the Indus River system. Signa-

ture of the treaty marked the end of a long-standing dispute between India and

Pakistan. Under the treaty the Indus Basin Development Fund of almost US$900

million (subsequently augmented by a further US$300 million) was established

to finance the construction of irrigation and other works in Pakistan that were

needed to enable the country to use and develop its share of the Indus River

system. Contributions from Western governments and World Bank "single-

country" loans to Pakistan financed the fund.
The second type of regional loans with which the World Bank experimented

was fraught with difficulty. In the 1970s it included a number of finance and



Table 6.1. World Bank Regional Projects by Sectors and Decades, 1960s-2000s

Europe Middle
and East and

Latin Central North South
Sector Africa CaribbeanAmerica Asia Africa Asia Total 1960s 1970s 1980s 1990s 2000s
Finance 7 5 0 0 0 0 12 0 3 4 3 2
Transportation 6 0 0 1 1 0 8 0 4 2 0 2
Electric power 3 0 2 0 0 0 5 0 0 3 2 0
Oil andgas 2 0 2 0 0 0 4 1 0 1 1 1
Telecommunications 3 1 0 0 0 0 4 1 2 0 1 0
Environment I 1 0 1 0 0 3 0 0 0 2 1
Agriculture I 0 0 0 0 1 2 1 1 0 0 0
Industry 2 0 0 0 0 0 2 0 1 1 0 0
Water supply 1 0 0 0 0 0 1 0 0 0 1 0
Education 0 1 0 0 0 0 1 0 0 1 0 0
Health 1 0 0 0 0 0 1 0 0 0 0 1
Public sector management 0 1 0 0 0 0 1 0 0 0 1 0

Total 27 9 4 2 1 1 44 3 11 12 11 7

Source: Ferroni and Hassberger (2000).
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infrastructure loans extended to subregional entities. For example, several World

Bank loans to the Banque Ouest Africaine de D6veloppement sought to

strengthen the borrowing institution's development role and contribution to

regional integration. The loans helped finance feasibility and engineering stud-

ies for regional infrastructure projects, as well as some of these projects them-

selves. According to an internal project completion report, the World Bank

deemed the projects successful at strengthening the recipient intermediary, but

encountered significant problems at the subproject level because of difficulties

in obtaining government commitment for regional projects. This caused the
authors of the report to conclude that regional and subregional projects, involv-

ing more than one country, are scarce and difficult to realize. Similar conclu-

sions emerged from regional infrastructure projects in East Africa. Six different

loans extended by the World Bank to the Caribbean Development Bank be-

tween 1976 and 1994 also faced problems, compounded by difficulties related

to the World Bank's guarantee requirement, which called for sovereign subloan

guarantees from each Caribbean Development Bank borrowing country to which

loan proceeds were on-lent. The exasperated authors of a project performance

audit report at the time indicated that the amount of administrative work re-

quired to provide these guarantees cannot be exaggerated.
Multinational projects are much more complex and risky than national ones.

Synchronizing project phases in different countries can be difficult. In addition,

participating countries face different political and economic circumstances and

cycles, and may proceed at different rhythms because of differences in institu-

tional capacity. This can be a source of tension if one party is holding the others

back. These and other issues can translate into high transaction costs that can

deter well-meaning potential participants and intemational organizations.

The third type of regional program lending, a set of individual coordinated

loans to sovereign borrowers, has not been tried much, but would appear to be

promising as a way to overcome disincentives to borrowing, and thus to re-

gional cooperation. The new Multicountry HIV/AIDS Program for Sub-Saharan

Africa supported by the World Bank seeks to channel resources to countries

and regional organizations to strengthen and expand disease prevention and

care measures under a joint policy approach. Individual country operations are

meant to proceed according to local rhythms reflecting implementation capac-

ity under national action plans, but following a regional approach. There would

seem to be considerable scope for innovation along these lines. A joint ap-

proach would enhance impact and eliminate free-riding and disincentives to
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take out loans, and would thereby make more resources available to address
urgent issues of transnational scope. The resources certainly exist; multilateral
development banks have been lending less in recent years than they could have.
However, the approach calls for a strong advocacy and collective action-
enhancing role by these institutions. The challenge of obtaining agreement on
a common platform of action can be daunting.

The wider deployment of the described approach to coordinated lending
would make it necessary for the institutions to overcome internal organiza-
tional setups that militate against communication across divisions and depart-
ments responsible for different countries belonging to the same spillover group.
More generally, the culture of approaching problems from a regional point of
view would have to be further strengthened, and the institutions' administra-
tive budgets would have to accommodate what must be assumed to be heavy
transaction costs of building partnerships and coalitions for joint action financed
on the basis of loans. Coordinated loans extended under a common policy frame-
work, but permitting as much national autonomy in program execution as pos-
sible without jeopardizing the common framework, would appear to offer the
best scope for purposeful, loan financed, regional cooperation.

CONCLUSION

The worldwide trend toward regional integration creates incentives for coop-
eration in a range of policy domains beyond international trade. Multilateral
and bilateral institutions known for their country focus are supportive of this
trend and are increasingly engaged in regional policies and programs. Their
aim is to realize the development dividends at the national level that can be
expected from investing in core and complementary activities related to inter-
national and regional public goods. The chapter analyzes how regional public
goods are being financed through lending and nonlending operations and clari-
fies the circumstances under which lending is possible and when grant funding
is in order. There is some scope for innovation in regional lending, with the
instrument of choice being a program of coordinated loans offered to and taken
out by countries that belong to a given spillover community. Brokering ar-
rangements of this kind are challenging, but the rewards could be substantial in
an era in which growing international interdependence calls for an increased
supply of regional public goods.
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APPENDIX. MEMBERSHIP OF SELECTED MAJOR
REGIONAL INTEGRATION AGREEMENTS AND
YEAR OF FORMATION

INDUSTRIAL AND DEVELOPING ECONOMIES

European Union (EU): formerly European Economic Community (EEC) and

European Community (EC), 1957: Belgium, France, Germany, Italy, Luxem-

bourg, Netherlands; 1973: Denmark, Ireland, United Kingdom; 1981: Greece;
1986: Portugal, Spain; 1995: Austria, Finland, Sweden.

European Economic Area (EEA): 1994: EU, Iceland, Liechtenstein, Norway.

Euro-Mediterranean Economic Area (Euro-Maghreb): bilateral agreements,

1995: EU, Tunisia; 1996: EU and Morocco.

EU bilateral agreements with Eastern Europe: 1994: EC, Hungary, Poland;

1995: EC, Bulgaria, Romania, Estonia, Latvia, Lithuania, Czech Republic, Slo-

vak Republic, Republic of Slovenia.

Canada-US Free Trade Area (CUFTA): 1988: Canada, United States.

North American Free Trade Area (NAFTA): 1994: Canada, Mexico, United
States.

Asia Pacific Economic Cooperation (APEC): 1989: Australia, Brunei

Darussalam, Canada, Indonesia, Japan, Republic of Korea, Malaysia, New

Zealand, the Philippines, Singapore, Thailand, United States; 1991: People's

Republic of China, Taiwan (China), Hong Kong (China); 1993: Mexico, Papua

New Guinea; 1994: Chile; 1998: Peru, Russia, Vietnam.

LATIN AMERICA AND THE CARIBBEAN

Andean Pact: 1969: revived in 1991, Bolivia, Colombia, Ecuador, Peru, Venezuela.

Central American Common Market (CACM): 1960: revived in 1993, El

Salvador, Guatemala, Honduras, Nicaragua; 1962: Costa Rica.



Regional Public Goods in Official Dei'elopment Assistance 183

Southern Common Market, Mercado Comun del Sur (MERCOSUR): 1991:
Argentina, Brazil, Paraguay, Uruguay.

Group of Three (G3): 1995: Colombia, Mexico, Venezuela.

Latin American Integration Association (LAIA): formerly Latin American
Free Trade Area (LAFTA), 1960: revived 1980, Argentina, Bolivia, Brazil, Chile,
Colombia, Ecuador, Mexico, Paraguay, Peru, Uruguay, Venezuela.

Caribbean Community and Common Market (CARICOM): 1973: Antigua
and Barbuda, Barbados, Jamaica, St. Kitts and Nevis, Trinidad and Tobago;
1974: Belize, Dominica, Grenada, Montserrat, St. Lucia, St. Vincent and the
Grenadines; 1983: The Bahamas (part of the Caribbean Community but not of
the Common Market).

AFRICA

Cross-Border Initiative (CBI): 1992: Burundi, Comoros, Kenya, Madagas-
car, Malawi, Mauritius, Nanibia, Rwanda, Seychelles, Swaziland, Tanzania,
Uganda, Zambia, Zimbabwe.

East African Cooperation (EAC): 1967: formerly East African Community
(EAC), broke up in 1977 and recently revived, Kenya, Tanzania, Uganda.

Economic and Monetary Community of Central Africa (CEMAC): 1994:
formerly Union Douaniere et Economique de l'Afrique Centrale (UDEAC),
1966: Cameroon, Central African Republic, Chad, Congo, Gabon; 1989: Equa-
torial Guinea.

Economic Community of West African States (ECOWAS): 1975: Benin,
Burkina Faso, Cape Verde, Cote d'lvoire, The Gambia, Ghana, Guinea, Guinea-
Bissau, Liberia, Mali, Mauritania, Niger, Nigeria, Senegal, Sierra Leone, Togo.

Common Market for Eastern and Southern Africa (COMESA): 1993:
Angola, Burundi, Comoros, Djibouti, Egypt, Ethiopia, Kenya, Lesotho, Malawi,
Mauritius, Mozambique, Rwanda, Somalia, Sudan, Swaziland, Tanzania,
Uganda, Zambia, Zimbabwe.



184 International Public Goods: Iticentives, Measurement, and Financing

Indian Ocean Commission (IOC): 1984: Comoros, Madagascar, Mauritius,
Seychelles.

Southern African Development Community (SADC): 1980: formerly known
as the Southern African Development Coordination Conference (SASCC),
Angola, Botswana, Lesotho, Malawi, Mozambique, Swaziland, Tanzania, Zam-
bia, Zimbabwe; 1990: Namibia; 1994: South Africa; 1995: Mauritius; 1998:
Democratic Republic of the Congo, Seychelles.

Economic Community of West Africa (CEAO): 1973: revived in 1994 as
UEMOA, Benin, Burkino Faso, C6te d' lvoire, Mali, Mauritania, Niger, Senegal.

West African Economic and Monetary Union (UEMOA or WAEMU): 1994:
Benin, Burkina Faso, C6te d'lvoire, Mali, Niger, Senegal, Togo; 1997: Guinea-
Bissau.

Southern African Customs Union (SACU): 1910: Botswana, Lesotho,
Namibia, South Africa, Swaziland.

Economic Community of the Countries of the Great Lakes (CEPGL): 1976:
Burundi, Rwanda, Democratic Republic of the Congo.

MIDDLE EASTAND ASIA

Association of South-East Asian Nations (ASEAN): 1967: ASEAN Free Trade
Area (AFTA) was created in 1992, Indonesia, Malaysia, the Philippines,
Singapore, Thailand; 1984: Brunei Darussalam; 1995: Vietnam; 1997: Myanmar,
Lao People's Democratic Republic; 1999: Cambodia.

Gulf Cooperation Council (GCC): 1981: Bahrain, Kuwait, Oman, Qatar, Saudi
Arabia, the United Arab Emirates.

South Asian Association for Regional Cooperation (SAARC): 1985:
Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, Sri Lanka.

Souirce: World Bank (2000b).
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NOTE

1. Easterly and Levine (1997) estimate that neighborhood effects may shave economic growth
in Sub-Saharan Africa by up to I percentage point. The World Bank (2000a) notes that some-
times neighborhood effects may be merely reputational, a kind of "guilt by association mort-
gage" hanging over better performing and more reform-minded members of a community.
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