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Abstract
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1. Introduction

This paper reviews the recent economic research on emerging issues for infrastructure policies
affecting poor people in developing countries. Its main purpose is to identify some of the
challenges the international community, and donors in particular, are likely b have to address
over the next few years. Though the literature on infrastructure is relatively modest relative to the
academic coverage of other public services such as elucation and health, its specialized and
technical sectoral coverage is still too large to be given fair treatment here. Thus this is a very
selective survey of the three main sources of policy-oriented research on infrastructure:

Academic journals
Donors and other international organizations
The World Wide Web. *

Academic journals have a major advantage over the two other sources of research: they
impose standard, generally demanding academic quality controls—typically involving blind peer
reviews of the analytical tools and diagnostics used by researchers. In addition, these journals are
ranked by the academic market (although their rankings are the subject of heated debates in the
academic community). This process generates fairly high accountability for the validity of the
policy messages emerging from academic research. Academic journals also have a disadvantage.
For a variety of reasons, most policy issues are seldom treated as specifically as country
authorities would like them to be for immediate use on the ground. Still, the top-ranked journals
tend to be important opinionmakers and hence are a useful source of information on emerging
issues.

There are two main types of coverage of policy issues in the academic literature. Sectoral
coverage tends to address issues targeted to specific infrastructure sub-sectors (i.e. energy,
telecommunications or transport) or to the whole infrastructure sector and generaly has a bias
toward microeconomic policy issues associated with the sector (such as regulation, technological
choices, pricing, investments, and cost-benefit analysis). Generic thematic coverage of policy
issues tends to be addressed in more development oriented publications and included in the
discussion of a wide range of more strategic policies (e.g fiscal, trade, privatization, safety nets,
environmental).

The specialized (sub-)sectoral literature on infrastructure has been impressively active
since the early 1990s. And while it generally focuses on issues in industrial countries, an
increasing amount covers concerns specific to developing countries. Relevant journals include
Energy Economics, Energy Journal, Information Economics and Policy, Journal of Transport
Economics and Policy, Journal of Housing Policy, Journal of Urban Economics, Transport
Palicy, Transport Reviews Telecommunications Policy, and Water Policy. All of these journals
have been major drivers of the growing knowledge and of the debates on emerging policy issues
in the sectors they cover. Of equal importance at the microeconomic level are the many
publications focused on thematic issues (e.g. regulation, pricing or financing) often addressed at a
more general sector level including the Journal of Regulatory Economics International Journal of
Industrial Organization, Journal of Industrial Economics, and Rand Journal of Economics. In

! Because of oversight or ignorance, the survey probably excludes references, including many books, that should have
been included, and for that | apologize.



fact, this sector wide thematic oriented literature may have been the most dynamic over the past 10
or so years, with the birth of many new academic journals (such as the Journal of Infrastructure
Systems, Journal of Network Industries, Review of Network Economics, and Utilities Policy) and a
number of publications aimed at a wider audience (Infrastructure Journal, Infrastructure Finance,
Project Finance, Project Finance International).

The more strategic and development policy oriented literature has focused more on
emerging cross-sectoral issues, however, journals aimed at more macro-oriented policymakers
seem to have a dominant role. This is because their readership includes a wider range of
decisonmakers in developing countries, and any review of emerging policy issues in
infrastructure must reflect their concerns. The leading journals specializing in developing
countries are Development Economics, Economic Development and Cultural Change, Economics
of Transition, Journal of African Economies, Journal of Development Economics, Journal of
Development Sudies, Journal of Economic Growth, Oxford Development Studies, Review of
Development Economics, World Bank Economic Review, World Bank Research Observer, and
World Development. The top economic journals accepting empirical articles on a wide range of
policy issues—such as the American Economic Review, Economic Journal, Journal of Economic
Perspectives, Journal of Political Economy, Journal of Productivity Analysis, Journal of Public
Economics, and Quarterly Journal of Economics—also provide fair coverage of emerging issues
in developing countries, including in infrastructure.

Significant economic research on infrastructure also comes from major international
organizations such as the International Labour Organization (ILO), Organisation for Economic
Co-operation and Development (OECD), United Nations (UN), International Energy Agency
(IEA), World Hedth Organization (WHO), World Bank, bilateral agencies, major
nongovernmental organizations (NGOs) such as Oxfam, and regional development banks such as
the Asian Development Bank (ADB), European Bank for Reconstruction and Development
(EBRD), Inter-American Development Bank (IDB), and African Development Bank (AfDB).
Their main goals tend to be to disseminate information quickly, often with a view toward
increasing accountability—at least political, if not aways anaytical—to facilitate research by
academics, and sometimes to advocate their policy visions. In contrast to more academic research,
these organizations tend to provide pragmatic views of the challenges to be addressed, particularly
on country-specific issues.

Although most of these organizations have internal control systems (including both ex ante
reviews and ex post audits), much of their output is not subject to the same level of technical
control and rigor as academic publications. Indeed, the emphasis is often much more on
pragmatism and immediate policy relevance to specific policymakers than on analytical rigor. In
fact, more rigorous analysis capable of passing tougher analytical quality controls usually crosses
the bridge and gets published in academic journals. One “built-in” quality control, however, is that
many of the books financed by these organizations are written by or in collaboration with
academic authors, who generally provide their own quality controls to avoid the reputational risks
associated with contributing to bad publications.

There are an amazing number of documents on the Web from various sources, including
academics and NGOs. While a fair share of this literature manages to make its way to the media
and hence contributes to debates on emerging policy issues, most of it is not subject to transparent
quality control. (De facto, few of these documents make it to the academic literature.) That is why
these contributions are not covered in this survey. Still, such research probably deserves specific



coverage in the future, to get a sense of the variety of visions among NGOs and the strength of
their analytical support.

The above three sources of policy-oriented infrastructure research are useful complements
in assessing emerging issues. Indeed, the robustness of the new visions and issues emerging from
the international community’s publications can be assessed by checking the consistency of the
messages across “providers’ of economic research—with the real test provided by the
mainstreaming of the issues in the academic publications where data and ideas tend to be tortured
by researchers until a truth emerges.?

The paper is organize as follows. Section 2 discusses the complementarity of infrastructure
in achieving the Millennium Development Goals. Section 3 covers the financing of infrastructure.
Section 4 addresses the debate on the relative importance of uban and rural infrastructure needs.
Section 5 reviews the latest developments on the decentralization debate. Section 6 presents the
wide literature on targeting the needs of the poor with an emphasis on a discussion of the
affordability and regulation challenges. Section 7 is about governance and corruption Section 8
concludes showing how the challenges identified in each of the earlier sections define a relatively
well integrated agenda for both researchers and the international infrastructure community.

2. Infrastructure, Growth, and the Millennium Development Goals

This section first assesses the general issue of infrastructure’ s macroeconomic effects, focusing on
growth and productivity, an issue that continues to inspire worldwide academic and policy
debates. The discussion then considers how infrastructure interacts with the Millennium
Development Goals. Although few of the goals make specific reference to infrastructure, the
issues and debates they raise are of enormous importance to developing countries.

Infrastructure's effects on growth and productivity

Over the past 15 or so years more than 150 published papers in English, French, or Spanish—and
at least as many unpublished ones—have analyzed the macroeconomic effects of infrastructure.
Accordingly, this is probably the most widely covered theme in he economic literature on
infrastructure, as well as the best known outside the infrastructure community. This literature
boom has mainly been the result of conceptua and technical developments associated with new
growth theory and associated discussions of regional policies (see de la Fuente 2002 for a survey
that includes a discussion of infrastructure).

Among the most useful outcomes of this literature has been a debate on the actual
importance of infrastructure spending at different stages of development. The main message from
this literature seems to be that the effective relevance of infrastructure spending is an empirical
matter, and that infrastructure matters most in low-income countries or in low-income regions in
richer countries.

The most common way of quantitatively assessing the effective relevance of infrastructure

spending is to estimate social economic rates of return of past and new investments using a
production function. Most of the academic literature estimates these returns using macroeconomic

2 Numerous books should ideally be included in this survey but receive only selective coverage.



growth regressions. These are usualy calculated using data for a specific country or group of
countries over several years. In recent years these methods have suggested economic returns on
investment projects averaging 3040 percent for telecommunications, more than 40 percent for
electricity generation, and more than 200 percent for roads (although when the outliers are
excluded, the average is about 80 percent for roads Returns tend to be higher in low-income than
in middle-income countries (see Canning and others 2000 and Bricefio and others 2004).

New growth theory has aso analyzed factors leading to convergence—and disparities—of
growth rates between poor and rich regions within and across countries. This research has
generated comparative rankings of sectors across regions in the same country, showing that one
Size does not fit al when it comes to assessing a country’s public investment needs. (See de la
Fuente and Vives 1995, in an analysis of Spain, for a perfect example of how creative empirics
building on good theory can guide public investment decisions.)

There is also a speciadized literature on urban and regional policies (new economic
geography theory), which boomed following the seminal contribution by Krugman (1991). Its
basic concern is how firms decide on the locations for their production. The main tradeoff is
between market proximity and production concentration, and is driven by transportation costs and
economies of scale in production. But many other factors are aso relevant, causing this literature
to develop at an amazing pace. (See Baldwin and others 2003 for a recent overview, including a
chapter on the relevance of infrastructure for effective regiona policies.) This progress has had
important ramifications for urban economics and its effects on countries international
competitiveness (see Fujita and others 1999 for an overview), and made a maor contribution to
the conceptualization of regional economics offered by Fujita and Thisse (2002). Although it relies
on much less empirical evidence than does new growth theory, from an infrastructure perspective
the main message of this literature is its refinement of the macroeconomic literature in the context
of cities and regions.

Finally, many donors systematically generate less academically publicized more
microeconomic anayses of infrastructure’'s social impacts. Indeed, the socia returns to
infrastructure can be calculated from cost-benefit analysis at the project level (Briceno and others
2004). Because all multilateral and most bilateral donors use cost-benefit analysis to estimate such
returns, a potentialy large database is available to assess the robustness of macroeconomic
information. Every donor agency should be able to provide this information. For instance, among
World Bank infrastructure projects that had at least 95 percent of loan commitments disbursed
between 1999 and 2003, the average economic return was 35 percent, with a spread ranging from
19 percent for water and sanitation projects to 43 percent for transport. This provides a global
guantitative sense of the contribution that infrastructure investment makes to poverty reduction
efforts. The Bank’s average return is especialy high given that it is often closer to a financial rate
of return than a true economic rate of return and ignores many of the externalities that theory
recommends to include---often smply because the data are not available. The main limitation may
be that there is no systematic consistency in the rigor and assumptions made on common issues
across sectors.

Overdl, findings from macroeconomic and microeconomic approaches are largely
consistent in their assessments of high social returns to infrastructure projects as well as in their
rankings of sectors, with strong evidence of the large socioeconomic benefits of transport projects.



Infrastructur € sinteractions with the Millennium Development Goals

A large share of foreign aid is now oriented toward achieving the Millennium Development Goals
(MDGs).® Among other things these targets—endorsed by 189 countries at the September 2000
UN Millennium Summit—aim to, by 2015, halve the proportion of people living in extreme
poverty, dramatically improve education and health systems, and protect the environment in
developing countries. Although there is considerable policy debate on whether the goals are likely
to be achieved (see Ravalion 2003), the academic debate has so far mostly focused on
measurement issues

Both the policy and the academic debates on MDGs have been a source of some frustration
for infrastructure practitioners. Except for water and sanitation and to some extent
telecommunications, there is a sense that the goals fail to recognize the relevance of transport and
to a lesser extent energy (since rura energy was recently added as a priority) in the fight against
poverty.* This is partly because there is little knowledge about the basic relationship between
infrastructure coverage and household income. Only two recent studies establish this relationship:
Komives and others (2001) for 15 countries around the world and Estache and others (2002) for
L atin American countries.®

The frustration among practitioners has not been met by academics. Indeed, while there
has been a lot of talk about the MDGs in the development community and many publications on
the health and education goals, there has been little academic work on the water and sanitation
goals or the MDG gaps.

Leipziger and others (2003) provide the first empirical analysis of the determinants of three
child heath outcomes related to the MDGs:. the infant mortality rate, child mortality rate, and
prevalence of malnutrition. Using data from Demographic and Health Surveys (DHS), the authors
go beyond the traditional cross-country regressions of new growth theory—exploiting the
variability in outcomes and explanatory variables observed between asset quintiles within
countries. They show that apart from traditional variables (income, assets, education, direct health
interventions), better access to basic infrastructure services plays an important role in improving
child health outcomes. Their analysis of interaction effects between interventions also suggests the
importance of combining interventions to achieve the MDGs.

Jayasuriya and Wodon (2003) complement those findings by demonstrating the
inefficiency of policies implemented by the international community and countries themselves in
trying to reach the MDGs. These concerns are increasingly being voiced by key actors in
international organizations. Manning (2004) for the OECD in a speech at the World Institute for
Development Economics Research, Sachs and his colleagues at Colombia University for the UN
in MDG papers posted on an earmarked Website, and Bourguignon and his team at the World
Bank, who are currently working on better modeling of these interactions (this is still work in
progress, with no public documents yet available).

3 Thisisin close coordination with the implementation of Poverty Reduction Strategy Papers (PRSP), which drive
resource allocations within many developing countries. For an interesting overview of the issues raised by PRSPs, see
Booth (2003) in hisintroduction to a special volume of the Devel opment Policy Review on PRSPs.

* There is clear recognition of these interactions at the sector level. See, for instance, Ballar and others (2000) and
Wang (2002), who examine thisissue in the context of the health sector.

® The World Bank is generating equivalent snapshots for Africa and a number of Asian countries. But data problems
have been so severe that publication of the report keeps being postponed.



3. Financing for Infrastructure

The literature on financing issues in infrastructure can be classified in four main groups —even
though, in practice, they tend to be closely correlated:

What are the financing needs of infrastructure?

How much scope is there for private participation in infrastructure financing?

How much fiscal space do governments have to meet infrastructure financing needs?
What should drive the new wave of financing mechanisms?

Financing needs

Considerable financing is required to meet the demand for infrastructure services in developing
countries. But no one really knows how much is needed. There are many “back of the envelope’
estimates in political documents, but there is no detailed assessment of global needs from a single
source. The best available data are rough estimates of investment needs and operations and
maintenance costs for various sectors based on trends or rough demand functions.

The water and energy sectors are probably better off than other sectors. Still, for water the
World Heath Organization has produced figures (about $50 billion a year) that are widey
guestioned by the academic community because they are based on access rates, unadjusted for
differences in quality. For energy the International Energy Agency recently provided estimates for
various regions, but these are based on extrapolations from the largest countries. For
telecommunications the International Telecommunication Union regularly issues global
projections of investment needs, but these inspire enormous debate among specialists. The UN’s
Habitat generates data on housing and urban service needs, but there is considerable overlap with
other estimates, and it is almost impossible to determine the investment needs of various sectors
without getting into double-counting problems. To my knowledge, no equivalent data have been
generated for the transport sector.

To advance data on financing needs, the World Bank and the UN are working on cross
sectoral estimates. Fay and Yepes (2002), expanded in Briceno ard others (2004), provide
benchmarks for regions and country groups for investment and operations and maintenance needs
against which country-specific estimates can be assessed, to inform national debates on resource
alocations. Ongoing work by Jeffrey Sachs's UN team is providing a useful reality check for the
poorest countries. The estimates that emerge from such work are high. In Sub-Saharan Africa
infrastructure investment and operations and maintenance needs are at least 12 cents a day per
person, or $44 a year—a lot given that more than half of the region lives on less than $1 a day.

But this number game is not over, and new country- and regionspecific estimates will
emerge over the next year or so. Indeed, some regional banks (ADB and IDB) are generating their
own estimates as part of the monitoring of the MDGs or as part of alarger debate on the engine of
growth and competitiveness. But most of these data have not yet been published.

For illustration purposes, | report here the investment needs estimates of Briceno and
others (2004). Electricity, mobile phones, and roads account for four-fifths of projected investment
needs in 2005-10 (table 1). These estimates do not account for investment needs in related
businesses such as gas transport and distribution or other transport infrastructure such as canals,



hydraulics, port, airports, and modal integration. Moreover, they assume that investments are used
efficiently. Ignoring the important fact that in the telecom sector progress continues to cut costs
dramatically, these estimates are thus probably lower bounds of the needs. Moreover, the
assumption that investments are used efficiently is a strong assumption for most countries,
industrial or developing.®

Table 1: Expected annual investment and oper ations and maintenance needs, 2005-2010
(percentage of GDP)

Country group I nvestment needs O&M needs Total
Low income 35-45 40-45 75-90
Middleincome 2.8-38 2.7- 3.2 55-7.0
Developing 32-42 33-35 65-77
county average

Note: These are preliminary estimates, currently being updated.
Source: Briceno and others 2004

The most interesting fact emerging from these rough orders of magnitude is that there are
large differences across country income groups, with needs ranging from as much as 9 percent of
GDP for lowincome countries to 5.5 percent for middle-income countries, with an average of
about 7.1 percent for all developing countries.” Combining this fact with the lessons from the
growth convergence literature, it is not difficult to see why some academics, some policymakers,
and many NGOs make a case for an extra co-financing effort by the international community in
favor of8the lowest-income countries to ease their catching up and accelerate the reduction in
poverty.

Public versus private financing revisited

During much of the 1990s infrastructure policies in developing countries were based on the
assumption that financing was going to be rebalanced from its two traditional sources—the public
sector (government or public utilities) and official development assistance—toward a third source:
the private sector. Although there was a rebaancing, it did not go as far as many had hoped,
particularly in the lowest-income countries and in the poorest regions of middle-income countries.
Indeed, during the 1990s the public sector financed 70 percent, the private sector 20-25 percent,
and official development assistance 5-10 percent of infrastructure spending. These estimates were

® There is a quickly growing literature on the need to cut costs and improve efficiency in the delivery of public
services in general and in infrastructure in particular. For a recent overview, see Coelli and others (2004) or Kessides
$2004).

These are rough estimates
8 Although the lack of good data on investment needs reflects a lack of accountability of international and local
communities in terms of the effectiveness of the resources allocated to these sectors and some observers question the
size of the request for new funding, raising the concern for whit elephants. In that sense, infrastructure significantly
lag behind health and education in terms of possibilities of measuring the effectiveness of aid in improving the fate of
the poorest.



first made by DFID (2002)° and have since been confirmed by World Bank estimates (Briceno and
others 2004), but these are all rough estimates simply because needed data are not available.

Most of what is known about the public sector comes from the modest information
available in the International Finance Satistics published by the International Monetary Fund
(IMF). This source suggests that public spending on infrastructure ranges from 2.1 percent of GDP
in upper- middle-income countries to 3.2 percent in low-income countries.*® Thanks to a research
program managed by Easterly and Serven (2003) on Latin America, we have much better data for
that region. The authors show that during the 1990s the public sector in the region cut
infrastructure ending, reflecting fiscal adjustment programs and unrealized hopes for a major
takeover of infrastructure by the private sector. This fiscal adjustment has generaly caused a
disproportionate drop in public investment, particularly in infrastructure. Very roughly,
infrastructure investment levels today average 40-50 percent of what they were 10-15 years
ago—and very little of this drop can be explained by more efficient service delivery. In Brazil, for
instance, the reduction in public infrastructure investment during the 1990s equaled 174 percent of
the fiscal adjustment. The same story holds for low- and lower- middle-income countries. spending
levels are well below estimated needs.

Official development assistance (ODA) has traditionally been the second largest source of
infrastructure financing. But with the great hope for a large private sector contribution, ODA
started to decline in the 1990s. This drop may have contributed to the decline in infrastructure
spending (Briceno and others 2004), but it is not clear by how much because there is no database
covering al ODA disbursements per sector. In terms of commitments, the 1990s saw a major
drop. For instance, infrastructure commitments from multilateral development banks fell from
$18.0 hillion in 1996 to $13.5 hillion in 1999, though by 2002 they had recovered to about $16.0
billion. But even at its peak, such financing was too small relative to needs. At this point the best
that can be hoped for is a significant countercyclical effect—with ODA at least sufficient to offset
swings in private sector contributions, as well as leverage funds from private sources.

The private sector now provides more infrastructure financing than does ODA, but there
are no official statistics to demonstrate this without a doubt. Research conducted at the World
Bank has generated some data on the new contribution of the private sector, but this data is
imperfect because much of it focuses on commitments rather than disbursements. Knowing that
many signed projects are cancelled before they are implemented, the gap between commitments
and disbursement is likely to be high—but no one really knows how high smply because there is
no data, again except for Latin America thanks to Easterly and Serven (2003). According to a
worldwide database, during 1990-2002 private sector commitments to infrastructure in developing
countries totaled $805 billion, or $62 billion a year. But this average masks enormous fluctuations.
Private commitments rose sharply until 1997, then fell quickly in response to East Asia s financial
crisis. In recent years they have hovered around levels like those in the mid-1990s. For example,
in 2002 private commitments totaled $47 billion—the lowest level since 1994. This suggests that
private investment accounted for only 10-15 percent of estimated investment needs. In addition,
most of these investments have gone to energy and telecommunications (in terms of sectors) and
to Latin America, East Asia, and (to alesser extent) Eastern Europe (in terms of regions).

® U.K. Department for International Development, 2002, “Making Connections: Infrastructure for Poverty Reduction,”
L ondon.

9 The data are only available for a few countries, and in most cases it is not clear whether it reflects just the central
government or all government levels.



The partnership with the private sector has not been an easy ride, inspiring a lot of
academic research. Guasch (2004) documents levels and sources of contract renegotiation,
showing that in Latin America about half of contracts are renegotiated—and for transport and
water projects the proportions of renegotiated contracts are significantly higher. GomezIbanez
(2003) complements this work with detailed case studies that provide in depth analysis of many of
these crisis, while Laffont (2004) provides theoretical support to their analyses of the drivers of
renegotiation.

One of the main conclusions of this research is that at some point the success of private
participation in infrastructure and the size of the residual public sector responsibility boil down to
the cost of doing business in developing countries. This outcome is consistent with the fact that
this cost has been much higher than expected. Estache and Pinglo (2004) document differences in
the cost of capital across regions, arguing that some sectors and regions have not been and for a
while will not be profitable for private investors (explaining the preference for management or
affermage contracts over concession contracts or privatization in many sectors). This is also the
impression expressed by Ramamurti and Doh (2004), who expect infrastructure-related foreign
direct investment to stabilize at lower levels.

Relevant to ODA is some recent theoretical research trying to model the growth effects of
various types of transfers made to finance infrastructure. Chatterjee and others (2003) contrast the
effects of a transfer tied to investment in public infrastructure with those of a traditional pure
transfer. They show that pure transfers have no growth or dynamic consequences but are always
welfare improving. That is not the case for transfers tied to infrastructure, where long-run growth
and welfare effects depend on the initia stock of infrastructure as well as cofinancing
arrangements. They also show that a temporary pure transfer has only modest short-run growth
effects and leads to a permanent deterioration in the current account, while a productive (i.e.
infrastructure related) transfer has significant impacts on short-run growth, leading to permanent
improvements in key economic variables including the current account. Although these results
need to be confirmed empiricaly, they provide food for thought on the optimal allocation of
scarce international resources in developing countries because they suggest that there are useful
economic criteria (in contrast to political) to maximize aid effectiveness in infrastructure.

Thefiscal space debate

The latest major debate among policymakers is on the importance of the design of macroeconomic
fisca adjustment programs for the level of investments in infrastructure. Standard fiscal rules
adopted to ensure debt sustainability as part of macroeconomic adjustment programs are
increasingly being criticized as excessively binding constraints on appropriate countercyclical
action. Moreover, there is widespread concern that these rules may permanently reduce the public
sector’s contribution to capital accumulation, particularly in infrastructure. For instance,
compression of public investment in infrastructure canbe, and has been, associated under a wide
range of circumstances with lower economic growth and less efficient poverty alleviation, which
in turn has ended fueling fisca insolvency which the main concern expenditure cuts were
supposed to address.

While this debate has been quite intense in Europe as part of the assessment of the Stability
Pact (see Turrini, Buiter, and Graf for overviews), it is new in developing countries in the context
of the search for an increased role of the private sector in the financing of the infrastructure sector.
Raised in abook edited by Easterly and Serven in 2003, it has nhow gone mainstream in the policy
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arena. The Brazilian and Pakistani heads of state have both mentioned during 2004 the need to
find aternative solutions to fiscal adjustment that does not penalize infrastructure projects, while
recognizing that the new rules would have to avoid white elephants.

The debate can be summarized as follows. Standard IMF adjustment programs want to
make sure that public expenditures, including sectoral allocations of expenditures, are consistent
with the short-term liquidity constraint faced by a country, the short-term aggregate balance (no
inflationary pressure due to excess demand), medium-term debt sustainability, the need to avoid
endorsing excessively costly or inefficient levels of public expenditures, and the promotion of
private participation in infrastructure.

While general principles seem to be agreeable to al parties, there is some disagreement on
how to address each of these concerns because there is no agreement on the specific measures to
consider. For each of these concerns, there is some scope for sensitivity analysis. There is concern
that the liquidity constraint gives a lower bound for all the expenditure levels to consider rather
than a precise indicator. While this is a useful indicator, it needs to be complemented by an
assessment of an upper bound. This upper bound comes from three sources: (i) the definition of
liquidity (see Easterly and Serven 2003 for illustrations of this for Latin America), (ii) the time
horizon during which this liquidity (whatever the specific concept) needs to be considered and
averaged out, and (iii) the level and type of expenditures to be included—that is, Which kind of
public enterprises (with or without a hard budget constraint)? Should public enterprises be outside
the budget, as in Chile? Which kind of projects? Which kind of guarantees should be accounted
for as expenditures and at what time? Should it be done on a cash or an accrual basis? And should
recurrent and capital experditures not be systematically separated for every sector (a la Blanchard
and Giavazzi 2003).

In addition, it seems reasonable to have a better sense of the relevance of the level, origin
and timing of the financing sources for the assessment of the desirability of infrastructure
investment in view of the fact that this has been one of the most crestive areas in infrastructure
policy over the last 10-15 years. The basic question that need to answered include: Which kind of
financing sources, fiscal or quasi fiscal expenditures, need to be covered? Do the sources matter
(international financial institutions and bilateral donors are fine, but others are more risky)? When
are guarantees a quas fiscal deficit? What share of private participation throws the project off
balance, and will this choice lead to cream skimming in the design of projects? Should it be driven
by risk sharing levels or by something else?

There are many more related technical issues, but they go beyond the scope of this paper.
One, however, deserves to be highlighted. What needs to be recognized in estimates of the fiscal
gpace is that solvency is by definition an intertemporal concept. Indeed, solvency has to rely on the
present value of both assets and liabilities. Many academics have pointed out that it does not seem
correct to assess the strength of fiscal accounts only from the time path of gross financia
liabilities. (For an economic discussion see Ballasone and Franco 2000; Blanchard and Giavazzi
2003; Buiter and Grafe 2004; or Turrini 2004. For an accounting viewpoint, see McCrae and
Aiken 2000.)

Of particular interest in this context is the fact that infrastructure has an unusual cash flow,
with high short-term costs and high long-term returns. Standard fiscal accounting ignores this and
introduces a bias against any project with a cashflow stream that is initialy negative, with costs
incurred in the present but returns accruing only over time. This bias leads to excessive
compression of investment (CAPEX) as well as operationand maintenance expenditures (OPEX),
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particularly during the transition toward a deficit target, and can be most damaging for
expenditures that help enhance future growth. Indeed, any analysis of infrastructure needs to
distinguish between recurrent and capital expenditures and rate them according to their
contribution to the growth and social agenda. These two are linked, but their relative importance
varies significantly across sectors. Yet cuts tend to be across the board—with brutal (including
regressive) distributional consequences (see Calderon and Chong 2004).

But thisis not only an accounting problem. Over the past 20 years political decisionmaking
has replaced economic criteriain determining the allocation of resources in developing countries.
Indeed, 20 years ago al the multilateral development institutions had their own manua of
economic cost-benefit analysis that was supposed to be used as part of annua public expenditure
reviews. These reviews were supposed to guide the alocation of resources, and cuts were easy to
implement since they were a decreasing function of rates of return. The changes in the resource
allocation process over the past 20 years have resulted not only in less investment (to a large
extent because its lower profile in the ODA agenda), but aso in much more imbalance in the
allocation of public resources between OPEX and CAPEX. Thisis having long-term consequences
for growth (Reinikka and Svensson 2002; Rioja 20033, b; Kalaitzidakis and Kalyvitis 2004).

For instance, Riojas (2003b) shows that reallocating funds from new infrastructure to
OPEX can have positive effects on countries’ GDP. In addition, Kaaitzidakis and Kalyvitis
(2004) provide a useful framework to see what would happen if infrastructure resources were
allocated more rationally. Relying on an infrastructure-led growth model where the durability of
public capital is endogenous and varies according to its usage and the level of maintenance
expenditure, changes in total expenditures and the maintenance share are shown to be important
for the steady state and the dynamic behavior of the economy.

Following a recent IMF board discussion (April 2004), the IMF and the Bank have begun
to explore these issues in a number of pilot countries, with a view to assessing the room to
increase the fiscal space for productive public investments, particularly infrastructure. For these
pilot countries the Bank and the IMF are working on how the principles can be put into practice,
focusing on defining the appropriate balance between productive investment and fiscal prudence,
exempting commercialy run public enterprises from fiscal targets, and better measuring and
managing public sector liabilities incurred in public-private partnerships.

The search for new financing mechanisms

On the one hand, the expectations in the early 1990s of strong prospects for private participation in
infrastructure have not been realized—and given the estimates in Estache and Pinglo (2004), there
are few reasons to expect that in some sectors (such as water and rail) and regions (such as low
income countries) the prospects will improve significantly under current arrangements. On the
other hand, the needs are so large that it is crucial for the international community to come up with
creative ways of leveraging resources from all sources.

Despite the importance of these needs and the relevance of the design of risk allocation
mechanisms in resolving this apparent inconsistency, there is little infrastructure-specific literature
on this topic. Within the more general literature there are four main directions in which academics
and international organizations seem to be going. The first is a technica literature on the
desirability and conditions of efficient public-private partnerships. The second is a large literature
on the need to develop financial markets in the developing world. The third is a search for new
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and improved risk mitigation products that will help strengthen the connection between
infrastructure development and private financial markets The fourth deals with subsovereign
issues, recognizing that over the past 10-15 years there has been unprecedented political and fiscal
decentralization around the world (discussed below). In many countries local populations elect
subsovereign officials and subsovereign governments become responsible for delivering
infrastructure services. In that context the capability of local authorities and institutions to attract
resources becomes crucial, and the academic literature is starting to cover thisissue.

The theoretical literature on the scope for public-private partnerships is quite large and has
filled many pages of some of the most technical journals in economics. Laffont and Tirole (1993)
catalyzed this literature, but see aso Armstrong and Sappington (forthcoming), Bos (1994, 2003),
Hart (2003), Newberry (2000), and Laffont (2000). Just before his death in May 2004, Professor
Laffont finished a manuscript updating much of that work, with a focus on developing countries
and an emphasis on infrastructure (Laffont 2004).

The main lesson of this literature is that regulators must arbitrate between risk levels and
their distribution, the efficiency levels that can be achieved in infrastructure, and the rents that
remain with operators. In other words, to be viable, a financing mechanism and a regulatory
regime may need to rely on a risk allocation that does not yield the most efficient outcome in
service delivery. This means, for instance, that when risk levels are perceived to be very high, rate
of return regulation may be more effective at attracting private capital than a price cap regime.
More generaly, this literature argues that the characteristics of developing countries should often
lead to recommendations quite different from those that would be given for infrastructure
restructuring in industrial countries. Indeed, the limited enforcement capabilities in developing
countries are significant in practice and, along with unusually high risk levels, are one of the main
reasons one size does not fit al when reforming infrastructure. This literature also hints at the
relevance of many other institutional issues, including the relevance of the degree of capital
market development, as discussed next.

The second set of research has tended to focus on issues associated with the degree of
development of local financial markets. It is quite wide, and to some extent beyond the scope of
this paper. It typicaly deals with more than just the financing needs of infrastructure (see
Bortolotti and Siniscalco 2004 for a recent survey on the world experience and von Hirshausen
2002 for an insightful discussion of the interactions between ingtitutional development and
infrastructure reform in Eastern Europe). The main message is simple: institutions matter, and this
message is now the bread and butter of many aid agencies. For instance, the World Bank is
sponsoring numerous projects focused on institution building (economic regulation, judicial
reform, conflict resolution, and so on) to alow financia markets to fund infrastructure
devel opment.

The third area of research focuses on the optimal distribution of risks between the players
in the financing game and involves the development of innovative risk mitigation products and
applications to foster private capital mobilization for infrastructure development (see Esty 2004
for a wide review and Irwin 2003 for a more direct application to infrastructure). The literature
offers four main lessons to policymakers. From a dtrictly financial viewpoint, the financia
structure matters—and in ways that are quite relevant to the design of financing strategies in
developing countries. Of particular interest is the importance of the governance structure
associated with the financing of infrastructure projects, as documented in a survey by Becht and
others (2003). Second, in more genera terms, this literature shows how improved risk allocation
mechanisms addressing currency risks and regulatory risks can help reduce uncertainties faced by
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private investors assuming infrastructure-related risks (Marrison 2001). Third, credit providers can
gain from coordination to reduce everyone's risks levels when capital markets are imperfect
(Estache and Kartacheva 2003). Finaly, related to this literature with mportant implications for
infrastructure is a growing body of research demonstrating the importance of auditing and the
limits of creativity in financial designs when financia accountability is limited (see Legros and
lossa 2004).

The final area of research reflects the fact that a large part of infrastructure development
takes place at the subsovereign level, with subsovereign entities responsible for the provision of
public services (see Freire and Peterson 2004 for an overview). Fiscal capacity is a mgor issue
when it comes to financing subnational investment needs (see Lewis 2003 on Indonesia, for
instance), and hence supporting the transition of these entities from sole central government
funding to market-based funding where they can also access private financial markets for their
needs is critical to mobilizing additional private capital for infrastructure services. The main lesson
of this literature is that new instruments will have to do better in terms of generating the
appropriate credit enhancement to achieve creditworthiness at the project level and often at the
local government level.

4. Urban versus Rural I nfrastructure Needs

A large share of the literature on poverty is focused on the rural versus urban poverty debate. It
shows that even though urban and rural mor people have much in common, there are some
important distinctions—especially when it comes to infrastructure.*! Because rural poor people
live in relatively low-density areas and rely heavily on natural resource-based production, their
demands for infrastructure are quite different from those of the urban poor.*? Both groups tend to
have limited access to public infrastructure and services, but the constraints on physical access to
job and product markets are bigger concerns for the rural poor (see the case studies by Fan and his
various co-authors or van de Walle and Cratty 2004 for recent detailed studies). At the same time,
access to network utilities is less important because many of the rural poor prefer more cost-
effective local solutions for their reeds—such as solar energy, water pumps, and satellite-based
telecommunications. In the context of urbanization, the growth of megacities is fast becoming a
major source of demands for additional infrastructure, creating a sense of urgency in some policy
circles.'® But this is criticized by some academics as favoring excessive urban concentration (see
Vernon 2002). New infrastructure also creates additional incentives for rural- urban migration .

These differences in concerns have a long history in the academic literature, and there is
not much news to report in this area. But new debates in policy circles are also starting to make

™ The minimum population threshold for defining urban areas varies dramatically among countries, but “urban’” is
typically characterized by density of settlement in a contiguously built-up area, by the structure of economic activity,
and sometimes by administrative attributes.

12 Diversification of income sources is a key component of rural poverty reduction strategies, and one that depends on
infrastructure to be effective (see Ellis 1998 for a survey). In a survey of the literature identifying a poverty trap
similar to the one observed in regions with large rural populations, as in Africa, Booth (2004) lists eght factors used
by all authorsto explain poverty that is mostly rural in those regions. Oneis poor land and sea transport infrastructure,
which makes market development unusually difficult. Fan and others. (20044, b, ¢) provide impressive evidence on
the various channels through which infrastructure contributes to poverty reduction and show how different these
channels can be across as well aswithin countries.

13 There are more than 400 cities with a population of over 1 million—up from 16 cities 100 years ago.
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their way into the research world. | will focus here on a single question recurring in policy circles:
is there adominating bias in favor of working on the alleviation of rural poverty rather than urban
poverty?'* |s the story the same across sectors (i.e. water vs. energy vs. telecoms vs. transport)?
Are the needs of tomorrow’s poor well anticipated? Are tomorrow’s poor likely to be mostly
urban?

There is plenty of evidence showing that poor people urbanize faster than the population
as a whole, which implies that anticipating their needs will require a stronger focus on urban
issues.™® Yet in many regions, the sheer numbers argue otherwise. In Africa, for instance, more
than two-thirds of the population remains rural, and it will likely be a while until the urban
population becomes the majority. More generaly, experiences across countries suggest that a
majority of poor people will still livein rural areaslong after most people in the developing world
live in urban areas (Ravallion 2002). So, if there were arural bias, would it not be rational?

This is not a new debate. Almost 30 years ago, Lipton (1977) and Mellor (1976) were
concerned with the opposite question: was the urban bias of the international community rational ?
Ultimately, the choice of the priority is an empirical question (Reardon 2001; Sahn and others
2003). In some regions, such as Africa, rural infrastructure needs are likely to continue to drive the
agenda (Mwabu and Thornbecke 2004). In others, such as many parts of Latin America and Asia,
urban needs should take priority. Since the priority is an empirical matter, sector-specific poverty
data on access for various income groups are needed—but are not available for most developing
countries. There are reasonably good databases on the number of poor (although the measurement
of poverty continues to be a source of conflict), but no database tells policymakers exactly what
the poor are poor in. And even for countries with some data, problems exist.

From a sectora viewpoint, Living Standard Measurement Surveys (LSMS), Demographic
and Health Surveys (DHS), and household consumption surveys raise three types of problems.®
First, the fact that they do not generate data for every country trying to get access to international
aid aimed at reducing poverty limits the ability of the international community to monitor progress
across countries. Second, the questionnaires in the available surveys are seldom comparable, and
hence cross-country comparisons and performance benchmarking are quite approximate for many
of the variables of interest to policymakers, particularly for infrastructure services. Third, there are
significant differences in the quality of the data available for urban and rura areas. The World
Bank has started working on standardized questionnaires, but there is still along way to go.

Ignoring for a moment the data issues, there are some fundamental questions that have not

been addressed by researchers. How consistent are the ideal strategies implicit in these
differentiated needs assessments for the rural and urban poor with the strategies to maximize the

14 Many in the water community would argue against this, at least form the viewpoint of their sector. According to
WHO statistics, for developing regions, rural areas have 5.3 times more unserved people for water supply and 3.6
times more unserved for sanitation compared with urban areas (WHO (2004)). This service gap is not really well
correlated with the direction of the lending program of many donors. For instance, in the World Bank’s lending
portfolio between 1900 and 2001, urban areas received nearly six times more in loan funds than rural areas and
this is not explained by unit cost differences. According to the World Bank 