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EXECUTIVE SUMMARY

A growing financing gap and the building up of unmet demands for improved quality of service
and expanded coverage, forced governments and public utilities to seek private capital both at home and
abroad, through both debt and equity participation bY the private sector. At the same time, technological
progress and ingtitutiona innovations made possible a wide spectrum of private sector participation,
ranging from management contracts through concessions to full-fledged privatisation of energy, water
and sanitation utilities and state-owned public transport companies.

Also, during this time, the financia markets have evolved in conducive directions by developing
new and innovative financing instruments that made possible the tapping of new sources of financing,
such as insurance and pension funds and a variety of other ingtitutional investors. The emergence of new
forms of credit guarantees, the availability of instruments to finance private and municipa projects
without sovereign guarantees, and the proliferation of new modalities for private-public sector
partnerships opened up opportunities for resource mobilization and risk sharing which were not available
to most developing countries a decade ago.

While these innovative financing mechanisms have accessed new, previousy inaccessible
sources of funds for sector investments and, in combination with more redlistic pricing of services, have
enhanced the financial sustainability of sectors such as power, water, sanitation, and transport, they have
not necessarily enhanced environmental sustainability. Furthermore, despite the obvious similarities in the
innovative financing instruments in these four sectors, there are aso significant differences, arising from
both different sectoral features and historical reasons.

This paper explores innovative instruments for sector financing, focusing particularly on energy,
transport, water, sanitation, and forestry. It identifies the smilarities and differences between different
sectors, anayzes their implications for sustainable development and potential for replicability in other
sectors.

While the range of sources and methods of financing of power sector development has increased
by a multiple, with the emergence of innovative mechanisms, the bottom line remans the same for all
private investments. long-term user charges must be high enough to cover capital and operating costs. A
combination of deregulation of eectricity prices and introduction of competition through independent
power producers (IPPs) ensures that capita and operating costs are minimized and prices are raised to
cover them fully. This combination ensures both access to innovative financing mechanisms to resolve
cash flow problems and the overall financia sustainability of the energy sector.

However, the new financing mechanisms for the power sector are not without problems with
regard to environmental sustainability. Deregulation and privatisation means the government surrenders
control over the fuel mix. The financia incentives to investors favouring conventiona thermal power, and
low energy prices for consumers (as a result of competition) favouring increased energy consumption,
may increase the environmental impacts of energy use at atime when there is a heightened concern about
the health effects and climate change risks of fossil fuel combustion. To prevent this from happening and
to ensure environmental sustainability along with financial sustainability, environmental costs must be
fully internalized into energy prices, and the financing and bidding processes in the privatisation exercise
must be designed to encourage private bidders to take into account the environmental benefits of natural
gas and renewable energy.

Water and sanitation investments exhibit smilar financing problems as many other loca
infrastructure projects, which have been addressed either through increased access of state companies and
municipal governments to the local and foreign capital markets, or through concessions and privatisation.
Regardless of how the overal financing is arranged, three micro-financing issues are also confronted.
Fird, while low-income water users are usualy wiIIingi to pay the water tariffs, they may face capita
congtraints in paying the connection charges. Second, full-cost pricing may be considered “unaffordable”
for low-income users and the government may wish to supply water to them below cost. Third, while
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most users are willing to pay the full cost of water supply, they are not willing to pay the full cost of
sanitation and sewage treatment. Unless these three issues are resolved, the sustainable financing of the
water sector cannot be ensured. The connection financing problem is usualy solved by amortizing the
connection cost into monthly payments and including it into the monthly water bills. The “affordability”
issue for low-income groups is often dealt through block-pricing and cross-subsidization of the poor by
the wedlthier users. The documented unwillingness of water users to pay for off-site sanitation and
sawage treatment has created financing problems for sewer-related investments, which have been
resolved by unifying the water and sewer tariff, that is by bundling an unprofitable service with a
profitable one, it is possible to ensure sustainable financing of both.

In the transport sector, despite the usua arguments against earmarking, severa countries
established “road funds’ for earmarking taxes and fees for road maintenance. This arrangement has
several benefits: (@) it improves tax collection as road users are more willing to pay taxes when they know
they are used to improve roads; (b) it ensures a steady flow of funding and a sustainable financing source;
and (c) it results in a more efficient use of funds as road users sit dong with government officials on the
boards of these funds. Increasingly, road maintenance is outsourced from private sector companies
introducing an element of competition in road maintenance that helps to contain costs.

Until recently, there was a lack of globa ingtitutions and mechanisms to capture globa vaues
and to fund globa public goods in general and globa environmental services in particular. In recent
years, certain innovative instruments have emerged that are of particular relevance to the conservation of
natural forests. Fird, the rapid growth of internationa ecotourism (faster than conventiona tourism) has
enabled countries to capture some of the global use value of tropical forest conservation. Second, debt-
for-nature swaps have enabled some countries to capture part of the global non-use vaue
(option/bequest/existence values) and to generate substantial financia flows for forest conservation. In
this case, secondary foreign debt is cancelled or converted into loca currency in exchange for a
commitment to conserve a certain forest area or use the local currency generated for conservation
purposes. Third, bio-prospecting contracts have enabled develogpi ng countries (such as Madagascar and
Costa Rica) to capture part of the global use value of the biodiversity by licensing investors to extract
genetic information from their forests in exchange for investments in conservation, participation in
biotechnology ventures and/or profit sharing arrangements for any products developed based on this
information. Fourth, joint implementation and now the Clean Development Mechanism (agreed as part of
the Kyoto Protocol) provide vehicles for forest-conserving/reforesting countries to capture the globa
climate value of their investments, by selling carbon-savi nc? or carbon-sequestration services as offsets to
countries that assumed carbon-reduction commitments under the Kyoto Protocol. The Clean Development
Mechanism offers the opportunity for private investors to invest in tropica forest conservation (and
reforestation) and recoup their investments in the form of marketable carbon offsets.

All five sectors reviewed require large amounts of up-front capital investment but generate
returns sowly over a long period of time (power, transport, and water supply) or returns that are much
delayed (forestry). This feature creates both a cost recovery problem and a cash flow problem. All five
sectors involve mgor externdities, that is, benefits and/or costs that are not interna to the decision
maker/investor. This creates both an incentive problem, and a cost recovery problem which trandates into
financing difficulties. Finally, al five sectors have been traditiondly “monopolized” by the public sector
on account of their natural monopoly features, and their dimensions of public good. In dl five sectors,
there is an increasing redlization of the need, and the opportunity, for private sector participation in both
financing and management.

These similarities not withstanding, there are significant differences among these sectors as well.
First, power, water, and transport are essentidly private goods, whose production and consumption
generates certain waste by-products or spillovers (such as air and water pollution, and congestion). The
predominantly private nature of power, water, and transport services means that individua willingness to
pay is potentialy high enough to recover costs. Exclusion of those who do not pay is possible and free-
riding is less of a problem; therefore there are good prospects for private sector provision and private
financing. In contrast, sanitation (including sewage collection and treatment) and sustainable forestry are
predominantly public goods with some private good aspects (for example, on-site sanitation and non-
timber forest products). The implication is that willingness to pay is low, inclusion of non-payers difficult
(and non-advisable), and “free-riding” more the rule than the exception. This means cost recovery is
potentially difficult, incentives for private sector provision limited and, in the absence of a steady flow of
revenues, mobilizing financia resources requires public subsidies and/or government guarantees. Based
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on our five-sector review, we may conclude that sectora financing, especiadly in sectors previousy
dominated by the public sector, has benefited from recent innovations in financing and provision of public
goods but much more remains to be done to assume to trandate financid sustainability into
environmenta sustainability.

I. INTRODUCTION

Traditionally governments have been the primary source of financial resources for investments in sectors
such as energy, public transport, water, sanitation and forestry. The first four of these sectors were
consdered natura monopolies—the service was provided by a state enterprise, usualy at a subsidized
price and the state contributed and/or mobilized the financia resources for investment in maintenance and
supply expansion. A second reason why state control and public provison was thought to be the
appropriate model was the public good feature of clean water and sanitation in terms of public hedlth, as
well as the environmental externalities of energy and water resource development and use. A similar
rationde was employed in asserting state ownership over tropical forests and in providing for their
management and conservation.

The experience with the traditional mode of public provison and financing has been
disappointing in terms of quality of service, coverage and costs. Furthermore, the traditional sources of
financing dried up as public utilities piled up larger and larger deficits due to poor cost recovery,
governments faced increasingly tight fiscal constraints and official development assistance (ODA) failed
to keep up with expanding needs. A growing financing gap and the build-up of unmet demands for
improved quality of service and expanded coverage forced governments and public utilities to seek
private capital both at home and abroad, through both debt and equity participation by the private sector.
At the same time, technological progress and institutional innovations made possible a wide rum of
private sector participation, ranging from management contracts through concessions to full-fledged
privatisation of energy, water and sanitation utilities and state-owned public transport companies.

At the same time, the financid markets evolved in conducive directions by developing new and
innovative financing instruments that made possible the tapping of new sources of financing, such as
insurance and pension funds and a variety of other institutiona investors. The emergence of new forms of
credit guarantees, the availability of instruments to finance private and municipal projects without
sovereign guarantees, the proliferation of new modalities for private-public sector partnerships, such as
build-own-operate(BOO), build-operate-transfer(BOT), build-own+lease-transfer(BOLT), and build-own-
operate-transfer(BOQOT), and joint ownership, opened up opportunities for resource mobilization and risk-
sharing which were not available to most developing countries a decade ago. At the same time,
ingtitutional changes in developing countries such as decentraization of government and devolution of
taxing power to loca governments and municipalities crested the opportunity for sub-nationd entities to
access the global capital market without the need for sovereign guarantees from the central government
(for example, through the issuing of municipal bonds or the floating of shares of municipd utilities on
domestic and international stock markets).

While these innovative financing mechanisms have accessed new, previously inaccessible
sources of funds for sector investments and, in combination with more redlistic pricing of services, have
enhanced the financial sustainability of sectors such as power, water, sanitation, transport, and forestry,
they have not necessarily enhanced environmental sustainability. Furthermore, despite the obvious
smilarities in the innovative financing instruments in these five sectors, there are dso significant
differences. The differences become more pronounced when we consider the fifth case: the financing of
the forest sector, which is an equally important part of sustainable development. Because of pervasive
externdities, many of a globa nature, forest-sector financing presents particular challenges but can aso
potentialy benefit from international environmental conventions and new market devel opments.

The purpose of this paper is to explore innovative instruments for sector financing, focusing
particularly on energy, transport, water, sanitation, and forestry, to identify their similarities, and
differences and to analyze their implications for sustainable development and their replicability in other
sectors.
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1. ENERGY SECTOR FINANCING

The capital requirements of the energy sector are daunting. In the mid-1990s, annua investments
in energy supply worldwide reached $400 hillion in 1990 dollars. By 2020, the capital requirements of the
sector are expected to reach $750 hillion per annum with about 50 per cent going for power development
(WEC, 1995). It would be virtualy impossible to generate the needed capital from conventiona sources
and methods of financing, especialy in developing countries. Indeed, the sources and methods of
financi gg energy sector development have changed dramatically during the 1990s, and the trend is
expected to continue and accelerate.

The conventiona sources of financing energy projects have been: () the utility’s retained
earnings from revenues,; (b) supplementary government contributions, and for developing countries, a?c)
multilateral and bilateral agencies in the form of ODA. To a limited extent, some funds were also
mobilized from locd and international commercia banks. All external borrowing was mobilized by
governments under government ézjuarantee and the funds, being in foreign currency, were used to pay for
Imported capital equipment and technology. In contrast, domestically generated funds were in local
currency and were used to pay for the local costs of energy development.

While the sources of funding till include domestic and foreign banks and multilateral and
bilateral agencies, there are now many more actors (for example, insurance and pension funds) in the
domestic and international capita markets. With the introduction of new facilities, the direct participation
in funds, and the development of bond markets, the role of domestic commercia banks has been reduced
considerably. In contrast, the role of international commercia banks in energy sector financing remains
strong, despite the emergence of the international bond market as another major source of energy sector
financing. Another major development is the introduction of new facilities by multilateral and bilateral
agencies that finance private projects without sovereign guarantees from host governments.

In the meantime, the relative roles of the utility’s retained earnings and the government’s
supPIementary contributions (capitd subsidies) have diminished as a result of regulated (low) utility
taritfs and tight fiscal constraints. Consumer subsidies have not only led to low retained earnings but also
to poor credit ratings and difficulties in raising capital from commercia sources. At the same time, ODA,
far from being able to fill the gap, has diminished steadily from over 70 hillion in the mid 1980s to under
60 billion in the late 1990s. During the 1980s, multilateral banks and hilateral agencies invested $8 hillion
per year in the power sector of developing countries; in the 1990s their contribution was lower absolutely
(even in nomina terms) and relatively insignificant by comparison both to the need and the role of other
sources, especialy foreign direct investment.

Two fundamental questions may be raised here: Will these financing changes continue into the
future, or are they temporary responses to capital and fiscal constraints? Are there, or will there be,
similar changes in the financing of other sectors, such as transportation, water and sanitation? To answer
these questions, we must examine the causes behind these dramatic changes: the restructuring of the
energy sector and the evolution of financial markets.

Concerns about economies of scale and protection of consumers from “natural monopolies’ in the
1950s and 1960s and concerns about the security of energy supply in the 1970s resulted in governments
around the world either assuming ownership of energy utilities or introducing stringent regulations,
including control of energy price increases. With energy prices kept low, utilities could no longer
mobilize sufficient funds to finance supply expansion, and inevitably the government assumed
responsibility for providing a mgor share of the needed expanson cepitd or mobilizing it with
government guarantees. By the late 1980s, the combination of cash-sirapped energy utilities, fiscally
constrained governments, and a lacking supply capacity expansion behind rapidly growing demand
(stimulated by faling red energy prices and rising incomes) convinced governments that the old system
was no longer tenable or sustainable. In response, governments around the world began privatizing state
energy Utilities or letting them take responsibility for their own financing and economic viability while
utilities which were aready private but highly regulated were, at least partialy, deregulated. These
changes have three conseguences for financing energy sector investments: (a) the government is no longer
responsible for providing or mobilizing funds for capital investments; (b) the energy utilities are free to
seek financing in domestic and foreign capital markets, but to do so they must convince investors that the
financial risks are acceptable and expected returns are comparable to those from other investments; and
(c) energy prices — gradualy freed to reflect the full cost of supply — become the ultimate source of
financing of investments in supply expansion.
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As aresult of these changes, power companies have shifted their sources of financing from public
to private sources and from bank |oans to the bond market. Competition in power supply was introduced
through the emergence of IPPs which are non-utilities, such as industrial firms that construct new power
plants to provide eectricity to their own establishments and sdll the additional output to the grid or
directly to customers, with the power companies providing the transmission and distribution services.

The new and innovative methods of financing draw funds from a much wider range of sources
than conventional financing. In terms of debt finance, most of the capital comes from ingtitutional
investors such as insurance and pension funds and the domestic and foreign bond market. In terms of
equity, most of the financing comes from floating shares of public utilities on domestic and international
stock markets and from resources mobilized by |PPs and independent co-generators. Another feature that
attends the move to private sector power is the increasing reliance on foreign resources, which may
increase risk exposure if energy prices are not raised to cover the full supply cost. This has been the case
with many countries in Latin America. In contrast, in Japan and other East Asian countries, high energy
prices ensure that both capital and operating costs are covered, a key feature of sustainable financing.
China is the single largest actor in the demand for energy sector financing pursued through the
establishment of power development funds (in partnership with private investors and multilateral banks),
issuance of corporate bonds, floating of public power plant assets in international stock markets, and
foreign investment in BOT power projects. While the range of sources and methods of financing of power
sector development has increased by a multiple with the emergence of innovative mechanisms, the
bottom line remains the same for al private investments: long-term user charges must be high enough to
cover capital and operating costs. A combination of deregulation of eectricity prices and introduction of
competition through IPPs ensures that capital and operating costs are minimized and prices are raised to
cover them fully. This combination ensures both access to innovative financing mechanisms to resolve
cash flow problems and the overdl financial sustainability of the energy sector.

However, the new financing mechanisms for the power sector are not without problems with
regard to environmenta sustainability. Deregulation and privatisation means the government surrenders
control over the fuel mix: the new financia incentives favour thermal power over hydro and nuclear, and
within thermal, conventional coa over imported gas and clean cod technologies. This has to do with the
capital intensity and long congtruction time of nuclear, hydro and importing facilities for natural gas
versus the modest up-front investments of conventional coa and ail fired plants.

The financid incentives to investors favouring conventiond therma power, and low energy
prices for consumers (as a result d competition) favouring increased energy consumption, may increase
the environmental impacts of energy use a a time when there is a heightened concern about the health
effects and climate change risks of fossil fuel combustion. To prevent this from happening and to ensure
environmental  sustainability aong with financial sustainability, environmental costs must be fully
internalized into energy prices and the financing and bidding process must be designed to encourage
private bidders to take into account the environmental benefits of natural gas and of renewable energy.

Another factor that affects sustainable energy technologies is scale. Many of the most promising
technologies for advancing sustainable development (for example, solar, wind-power, biogas, geothermal
and energy efficiency improvements) require investments in small-scale energy production systems and
technol u radsicr;?, which are not well served by existing capital markets that provide large quantities
of capital on the scale required for conventional power sector devel opment. Furthermore, consumers tend
to choose less energy-efficient technologies because they involve lower initia investment compared to
more efficient —but initidly more costly— sustainable energy technologies. This problem may be solved
through innovative financing mechanisms that convert the capital cost into operating costs which are
aligned with the stream of benefits accruing to the user. Micro-financing is another innovative instrument
whereby households and small businesses are given access to loans for smal investments under flexible
lending and repayment conditions (for example, India, Bangladesh, Indonesid). Yet another innovative
instrument is the aggregation of small investments into an umbrella energy service mmpany (ESCO),
which finances end-use efficiency improvements in exchange for a share of the resulting energy savings
(Reddy and others, 1997).

I1l. WATER SECTOR FINANCING

The capitd requirements for water supply and sanitation in developing countries have reached
$35 hillion (in 1990 dollars) per annum and they are expected to double by the year 2025. Financia
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resources of this order of magnitude are far beyond the capacity of cash-strapped public water utilities or
the fiscaly-constrained governments to provide. A combination of technicd, financia, ingitutional and
environmenta problems of public water utilities has resulted in unreliable service, unsatisfied consumers,
poor cost recovery, financialy insolvent systems, unnecessary environmental damage and unacceptable
hedlth hazards. An assessment of public water supply and sanitation by Idelovitch and Ringskog (1995)
identified the following problems (which are shared to varying degrees by other public services such as
power, telephone and transport):

@ Low-qudity service and inadequate coverage (50-75 per cent for water, 30-50 per cent for
sanitation); inability to cope with expanding population; the intermittent, low pressure water
supply is mirrored in the power sector by frequent brown-outs and a variable e ectric current;

(b) Inefficient operational practices and poor maintenance resulting in large water looses,
unaccounted-for water, and power losses as high as 40-50 per cent, compared to 10-20 per cent
for well-managed systems;

(©) Excessive and wasteful use: For example, water consumption may reach 500-600 litres per capita
which is twice the norm in metered and well-managed water supply systems; this is largely the
result of water pricing, non-margina cost pricing, and lack of metering. In the energy sector,
underpricing leads to energy intensities (energy use per unit of GDP) that are two to three times
the norm for full-cost priced energy;

(d Poor cost recovery and financia problems arisng from underpricing, limited consumption,
metering, irregular meter reading and billing not based on actua consumption. Water and
electricity tariffs typicaly do not reflect the incremental costs of future supplies, which results in
inadequate funds for expansion. Poor maintenance resulting from poor cost recovery resultsin a
vicious circle of falling revenues and deteriorating service;

(e High labour costs and low labour productivity because of excess staff, generous benefits and lost
skills. For example, public water companies often employ 510 employees per 1,000 water
connections compared with only two to three employees per 1,000 connections for efficient water
companies,

()] Poor management and inability to attract management talent and qualified technical staff due to
non-competitive wages, political appointments, high turnover, lack of a disciplined labour force
and lack of incentives to attract qualified manageria and technical staff;

()] Large and growing state subsidies that benefit mainly the middle class and the wealthy who are
large consumers of water and power, while the poor are either not connected or too small usersto
benefit as much from untargeted subsidies;

(h Lack of clear regulatory responsibility and conflict of interest between the regulator and operator
functions of the public utility. Underperformance or under-compliance is often dedlt with by
lowering standards rather than by improving operations;

() Public service monopolies are usualy among the largest sources of environmenta problems, for
reasons that range from soft budget constraints and inefficiency to low tariffs and bureaucratic
shielding. Water tariffs rarely include environmental costs. For example, water rates do no cover
the cost of collecting and treating waste water. Moreover, sewage deposited in septic tanks that
contaminate shallow aquifers is often a major source of urban water supply.

The poor performance and mismanagement characterizing publicly-owned and operated water
utilities gave the impetus for considering private sector participation. A second and equally important
catalyst has been the increasing needs of urban water supply and sanitation, and the inability of the public
sector to mobilize the needed resources. Declining ODA, unsustainable levels of budget deficits and
externa debts, and the need to maintain fisca discipline to control inflation and spur economic growth
have convinced governments to seek private sector resources.

A. Private Sector Participation

_ The promise of the private sector lies in (a) improved management and higher efficiency and (b)
increased access to private capital for maintenance and expansion. The two are related since greater
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efficiency results in cost savings and greater availability of funds for investment; improved management
results in easier access to private capital; and investment of private capital congtitutes an added incentive
for operational efficiency.

While the potential benefits from private sector participation are clear, the obstacles are often
formidable. Infrastructure investments tend to be capital intensive and lumpy, and have long gestation and
even longer payback periods. In water and sanitation, the ratio of investment in fixed assets to annua
tariff revenues is 10 to 1. This means that private financing is contingent upon the existence of long-term
capital markets and guarantees and rewards offered for high perceived risks. These private sector risks are
many and varied: demand for the services provided may turn out to be lower than expected; tariffs may be
too low and not permitted to adjust to reflect costs, the condition of infrastructure may turn out to be
worse, delays of construction longer, and costs higher than anticipated. Other risks include the financia
risk of currency devaluation, legd risks in dispute resolution, and the political risk of asset gppropriation.
As a result of one or more of these risks, the private contractor may be unable to recover costs and earn a
reasonable profit. Indeed, how these risks are quantified and mitigated turns out to be the key to private
sector participation in infrastructure projects. The principle is that whoever controls a particular risk best
should assume it and be compensated for it.

The public sector that invites private sector participation in areas that have been traditionaly
reserved for the state also faces risks. procured services may be substandard or costs may turn out to be
higher than those charged by the public utility. There are aso palitica risks, arisng from public
opposition, especidly by labour unions. Water supply, sanitation, and power (as well as other utilities) are
natural monopolies; it is uneconomic to duplicate the water and sewage pipes or the power lines in city
streets, and, therefore, competition is difficult to achieve. Moreover, regulation is necessary to protect
against monopolistic practices. Regulation is adso necessary to control externalities related to public
health and the environment; as the socid benefits exceed private benefits, investments must be promoted
above what is privately profitable.

B. Options for Private Sector Participation

There is a wide spectrum of options for private sector participation in infrastructure and public
service provisions that vary in the respective roles of the public and private sectors as they concern
ownership, management financing, risk sharing, duration, and contractual management with the users (see
Annex |). These options may be classified into two groups: (a) those that retain public ownership of the
assets while contracting out management, operation, and even investment, and (b) those that involve a
least partiad or temporary private ownership of assets. The first group includes service contracts,
management contracts, lease arrangements, and concessions. The second group includes: BOOT (Build-
OwrrOﬁerate—Transfer, and its variations, BOT and BOO) reverse BOOT (whereby the public entity
builds the infrastructure and progressively transfers it to the private sector); joint ownership or mixed
companies, and outright sale or divestiture.

All options promote to differing degrees commercia viability, operational efficiency, increased
competition, improved cost recovery, and performance-based compensation (in most cases). The wide
range of options allows flexibility and the potential to move from less risky arrangements without private
sector investment, to riskier arrangements involving a progressively larger share of private investment as
credibility and confidence among the parties grow. As BOOT contracts involve gradual transition to the
public authority or to the private contractor, they congtitute a wseful transitional mechanism for countries
without prior private sector involvement. Joint ownership or mixed companies is a risk-sharing
arrangement that helps attract private sector involvement. For an innovative and fairly successful private
sector concession in water supply and sanitation, with important lessons for other countries, see Box 1.

C. Sub-national Government Borrowing for
Infrastructure Development Projects

A number of new financing instruments have been developed in recent years for urban
infrastructure projects, particularly water and sewage systems and based on the security provided by
intergovernmenta transfers, taxing authority, and user fees. An interesting instrument for securing bank
loans, known as the “tax revenue intercept” emerged in Latin America. For example, provinces in
Argentina used their share of tax revenues from federal income and value-added taxes, collected by the
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federal government and distributed to them through the National Bank as security for loans from private
and state-owned banks. Lenders, whether local or international, have afirst lien on the tax revenues of the
province: if the borrowing province (or municipaity with provincia guarantees) defaults on their debt
service payment, the creditor can activate the “intercept” mechanism by requesting the national bank to
pay the debt service directly to the creditors account at the bank, out of the province's tax revenues.

The concept of tax revenue intercept has been employed in Mexico to secure financing of
concessiona wastewater treatment plants through a credit line established at the state development bank,
BANOBRAS. The concessionaire can draw on this credit line in case the municipality fails to pay for the
treated water. Indeed, during the financia crisis, Mexico used this mechanism to secure payments for
wastewater treated by the concessionaires.

In Colombia, another version of the intercept concept works through the Findeter program
(Financiere de Desarollo Territorial, S.AA). The revenues from water tariffs or wastewater treatment
charges are escrowed at the creditor bank, which in turn endorses this lien to Findeter, a “second tier”
lender that provides, through first tier banks, loans with long maturities to municipalities investing in
infrastructure projects, such as water supply and sanitation. If the municipality defaults on its payment,
Findeter has a double recourse: the bank is liable to Findeter even if the municipality defaults, but if the
bank defaults too, Findeter can still collect directly from the municipaity since it has the first lien on
revenues.

Table 2. Bond Offerings by Emerging Markets (1993-1995)

Amount in $
Country No. of issues billion
Mexico 103 20.0
Argentina 106 152
Thailand 78 7.1
Indonesia 39 4.5
China 23 4.0
Brazil 155 13.8
Philippines 28 3.2

Source: Darche (1997)

Government, states, provinces and municipalities have increasingly direct access to international
markets for water/sewer system development and other infrastructure projects. Table 2 provides examples
of bond offerings that were issued by public and private entities in emerging markets in 1993-1995.
However, most of these issues were by sovereign borrowers, state enterprises and private companies.
Only better known Argentine and Chinese provinces and Brazilian states have directly floated bonds in
international markets. A few large cities have aso been able to issue forel fgn currency denominated bonds
in Eurobond markets: in 1994 Prague issued $250 million in five-year fixed rate notes with a “BBB”
investment grade rating; in 1996, Rio de Janeiro issued a $125 million in three-year fixed-rate notes with
a “B” non-investment grade rating. Both issues were well received by international investors and other
cities followed suit. Rapidly evolving sources of local infrastructure finance in domestic credit markets
are genera obligation bonds, secured by the tax collection powers of loca governments, and revenue
bonds, secured by user fees. But the full development of these financing mechanisms would require: (1)
predictable fiscal relations between loca and central governments; (2) autonomous public utilities with
secure recurrent income through reliable services to customers and rational pricing policies; (3)
transparent city budgets, credible accounting systems, and independent audits;, and (4) well specified
creditors rights and seniority of clams over municipal assets. Furthermore, credit rating and bond
insurance would further stimulate the development of municipal bond markets for urban infrastructure
development in developing countries. A credit rating by a recognized rating agency would provide to
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potentid investors information on the local government’s ability to service debt from its tax and other
revenues and its credit track record. Bond nsurance, while not a substitute for the creditworthiness of
municipal bonds, would help increase their marketability, or reduce their cost.

D. From Municipa Development Funds to Infrastructure Banks

Water supply, sewage treatment systems and similar local infrastructure investments require debt
financing from both domestic and international markets. In response, some developing country
governments established “municipa development funds’ to channel municipal credit. Such funds are, in
effect, substitutes for government grants or vehicles for borrowing a home and abroad with sovereign
guarantees from the central government, and lending to municipalities through loca banks. As such, they
do not congtitute new and innovative sources and mechanisms for financing infrastructure, but smply
different vehicles for the same funding.

According to El Daher (1997, 4), a “chalenge would be to move this concept further aong
commercia principles and assess the feasibility of establishing ‘infrastructure banks that could issue
‘market-based’ long-term debt (neither guaranteed nor subsidized by the government) for viable, revenue-
generating infrastructure investments.” Such infrastructure banks, analogous to the US * State Revolving
Funds’ with a built-in diversfication portfolio, would be able to provide more security and credit quality,
offer bond insurance and be open to smaller borrowers (EI Daher, 1997).

E. Financing Instruments Specific to Water and Sanitation

Water and sanitation investments exhibit similar financing problems as many other loca
infrastructure projects, which have been addressed either through increased access of state companies and
municipa governments to the local and foreign capital markets, or through concessions and privatisation.
Regardless of how the overall financing is arranged, three micro-financing issues are also confronted.
Firg, while low-income water users are usualy willing to pay the water tariffs, they may face capita
congraints in paying the connection charges. Second, full-cost pricing may be considered “unaffordable”’
for low-income users and the government may wish to supply water to them below cost. Third, while
most users are willing to pay the full cost of water supply, they are not willing to the full cost of
sanitation and sewage treatment. Unless these three issues are resolved, the sustainable financing of the
water sector cannot be ensured.

The connection financing problem is usudly solved by amortizing into monthly payments and
including it into the monthly water bills. For example, in Bolivia concerns that lump-sum connection fees
might discourage households from connecting to public water supply prompted the regulators to alow the
concessionaire, Aguas de lllimani (Adl), some flexibility in pricing its services. While the “conversion
contract sets maximum tariffs and connection fees for water and sewer service, it does not prevent the
company from lowering prices or offering financing schemes to increase demand for in-house water and
sewer concessions’ (Komives, 1998). Aguas de Illimani gave households the option of paying a reduced
connection fee in exchange for supplying labour for the connection. Eighty per cent of the households
receiving connections avail themselves of this option. At the same time, Adl offered low-income water
users a 35 year financing plan to pay their connection fees, and for people in remote aress it offered a
subsidized interest rate (8 per cent, compared to the normal 12 per cent). The innovation here that ensures
that sustainable financing can be attained despite long financing periods and subsidized interest is that
these areél Inot mandated by the concession contract but encouraged by the pricing flexibility that the
contract allows.

Issues of social security or affordability of water services are often dealt with through block
pricing and cross-subsidization. For example, in the Bolivian case above, two cross-subsidies are
provided for in the converson contract: (@) industrial, commercia and government users subsidize
domestic connection, and (b) a lower tariff applies to low volume users and a higher tariff applies to high
volume users. Most households use less than 30 cubic meters per month and pay a tariff well below the
margina cost of supply. This tariff structure may actualy have perverse financid incentives inducing the
concessionaire to service first industrial and commercia users and to leave poor residential areas for later.
On the other hand, the need for political support for privatisation and the desire to maintain access to
other lucrative opportunities may counter these perverse incentives.
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The water users documented unwillingness to pay for off-site sanitation and sewage treatment
has created financing problems for sewer-related investments which have been resolved by unifying the
water and sewer tariff, that is, by bundling an unprofitable service with a profitable one, it Is possible to
ensure sustainable financing of both. However, where all households pay for sewer services but not all
households are connected to the sewer network, the unified water and sewer tariff creates a perverse
incentive for the concessionaire to expand the sewer service since expansion imposes additiona cost but
brings in no additiona revenues (Komives, 1998).

Y et another instrument that is used in the water sector (and occasiondly in the electricity sector)
in order to ensure the financia sustainability of the provider is exclusivity of service or prohibition on
free entry. The rationale for such a prohibition that limits competition and is out of line with
recommended policy toward other sectors has to do with three concerns: (a) difficulty in attracting private
capital, (b) inefficient duplication of facilities; and (c) possible adverse impacts on safety and
environmenta quality. A study by Ehrhart and Burdon (1999) argues that exclusivity is only justified for
countries with low administrative capacity and high risk, where mechanisms to hedge risk are difficult to
obtain, as an instrument for encouraging private sector participation. The only other case where
exclusivity may be judtified is where safety and environmental concerns are of great importance or there
is a risk of over-pumping of aquifers and/or pollution of aguatic environments; in such cases policy
makers may use exclusivity to prevent competitive pressures form leading companies to cut corners in
terms of safety or environmental protection.

In all other cases, free entry must be encouraged. Especialy where monopoly water utilities
provide low qudity service a high cost and investment funas are lacking, free entry would provide
aternative solutions, as the cases of Pakistan's Orangi Pilot Project and Paraguay’s aquateros
demonstrate. After years of inaction by the municipa utility in 1980, a charitable group developed a low-
cost gpproach to pipe-sanitation in the Orangi settlement in Karachi. With low costs and high expected
benefits in terms of hedth improvements and property vaue appreciation, households and
neighbourhoods mobilized the funds among themselves and financed the construction of pour-flush
latrines and sewage lines covering half the settlement by 1993. In Paraguay, 300-400 water vendors
(aquateros) have been supplying qudity piped water to areas not served by public supply, with the added
financing incentive of alowing payment of connection fees by instalment (Ehrhart and Burton, 1999). In
Balivia, Aguas de lllimani — despite its contractual exclusivity of water service provison — has permitted
water delivery by truck to some areas and even initiated a similar service for households without access to
publ(ijc supply, and with the regulator's permisson delayed the metering or remova of communa
standposts.

IV. TRANSPORT INFRASTRUCTURE FINANCING

The annual capital requirements for transport infrastructure developments are expected to more
than double over the next 25 years, from $23 billion (in 1990 dollars) today to over $50 billion in the year
2025. Not only is existing trangport infrastructure inadequate, but it is poorly maintained and public
transport services are generaly of low qudity and financidly unsustainable without state subsidies. In an
effort to improve maintenance, qu:;leilg/ of service and financid sustainability, a number of innovative
financing mechanisms have been used in recent years. We will illustrate these new approaches with two
examples. (a) Africa’s road maintenance initiative; and (b) Rio de Janeiro’s urban transport sector reform.

A. The Sub-Saharan Africa Transport Program

According to the World Bank (1998), amost one-third of Africa's $150 billion road system has
been lost to disrepair, while half the region’s paved roads and 70 per cent of the unpaved roads are in fair
to poor condition. Lack of funding has not been the cause of poor maintenance; institutional and policy
weakness have. State-owned public road maintenance companies used their large and under-used capital
stock to ensure employment rather than road maintenance per se.

In 1987, a group of African transport ministers launched the Sub-Saharan Africa Transport
Program, with mgor emphasis on road maintenance. The root causes of the poor maintenance were
identified to be ingtitutional rather than technical or financia. Existing ingtitutional arrangements were too
weak to manage and finance road maintenance, despite the availability of financial resources (Heggie
1994). Africd's road maintenance initiative had two components. (@) it brought together policy-makers
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and transport users to better understand the problem; and (b) the institutional weaknesses arising from
maintenance being part of the general civil service were addressed by establishing ingtitutional and
financia autonomy for road agencies. Institutional autonomy was needed In order to have a more flexible
employment policy and a more focused mandate on road maintenance. Financial autonomy was needed to
ensure reliable financing. Despite the public-good aspect of roads and the inability of maintenance
companies to recover costs through user charges, financial autonomy would enable the structuring d
vehicle and fud taxes to “closaly approximate ‘prices for road construction and maintenance.” (World
Bank, 1998, 114).

Despite the usual arguments against earmarking, severa countries established “road funds’ for
earmarking taxes and fees for road maintenance. According to the World Bank, this arrangement has
severd benefits: (a) it improves tax collection as road users are more willing to pay taxes when they know
they are used to improve roads; (b) it ensures a steady flow of funding and a sustainable financing source;
and (c) it results in a more efficient use of funds as road users sit dong with government officials on the
boards of these funds. Increasingly, road maintenance is outsourced from private sector companies
introducing an element of competition in road maintenance that helps to contain costs.

B. The Rio de Janeiro Urban Transport Sector Reform

Despite huge subsidies on the order of $350 million per year (or 10 per cent of state revenues),
Rio de Janeiro’s public transport system carried only 8 per cent of the 13 million person trips made daily
in the metropolitan region. The lack of integration between the metro and the rail network discouraged
more rail trips and encouraged the use of more buses and cars, resulting in heavy congestion and waste of
commuters time. Commuters from low-income areas spent on average 2.5-4 hours on crowded buses and
a fourth of their persona income on transt fares (Rahelos, undated). Finaly, congestion and poor
maintenance was contributing to air quaity problems and frequent road accidents.

To address these issues and to improve the supply of urban transport services, the Rio de Janeiro
State Government, under the leadership of the State Secretary of Planning, introduced a reform program
aming, among other objectives, to (a) improve financia management, (b) recover cost through tariffs, (c)
target subsidies for the poor, and (d) increase private sector participation in both investments and
operations. The reformers expectation was to eventually eliminate subsidies to dl public transport except
for rail. But, in the meanwhile, a new financing mechanism — a surcharge on the vehicle ownership tax —
would provide the needed revenues for the operating subsidy and the capital for expansion.

By 1998, Rio de Janeiro’s urban transport system was fully privatised. Concessions for the metro,
rail (Flumitrens) and the ferry service (COPVERG) were awarded through competitive bidding, and other
smaller state enterprises related to transport were sold or liquidated. The Rio de Janeiro urban transport
reform holds some important lessons for sustainable sector financing. First, even systems that suffer from
large losses and require huge state subsidies, due to inefficient management, can attract private sector
interest and yield a positive and substantial concession fee in a public bidding. Contrary to the results of
consultant studies and the experience of Buenos Aires, the State of Rio de Janeiro was able to privatize its
urban transport system without operating subsidies.

The privatisation of Rio de Janeiro’s urban transport system is considered a successful example of
new and innovative financing mechanisms of sustainable development. Financidly burdensome and
environmentally damaging subsidies of $360 million (or $400 per resident actualy using the service)
given to public transport companies were eliminated. Private capital, both domestic and foreign, for
rehabilitating trains and the overall transport infrastructure was injected into the sector. There are aready
signs that the service is improving and the demand for the service has increased at least for the Metro and
ferry transport. Improvements in the train service are underway. Congestion and pollution problems are
expected to ease as the improved public transport services, combined with increased taxation of private
vehicle ownership and use, induce more commuters to shift from private driving and buses to an
improved, integrated and expanded public transport system.

V. FOREST SECTOR FINANCING

Forest sector financing needs arise with regard to (@) national forest conservation (b) reforestation
and afforestation (¢) sustainable timber management and (d) sustainable forest management. (\We mostly
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employ the terminology used by Pearce, Putz and Varclay, 1999). In dl these areas there are interesting
financing issues for two main reasons. First, there is a tempora separation between investments and
returns, which creates serious cash flow problems as well as uncertainty. Second, not al benefits are
captured by the investor. Many benefits are in the form of positive externalities or public goods, loca or
global, that accrue to distant beneficiaries that were not part of the investment decision and do not share
In the costs. Financing investments with a long lag (decades) between investment and returns, and/or only
partial capture of the benefits (due to non-exclusivity) creates a serious financing chalenge for private
investors, financia ingtitutions and developing country governments. Of course, such financing problems
do not arise with conventional logging of mature forests because, indeed, unless one is concerned with
sustainable timber management, neither of the two problems identified above arises. To the contrary,
conventiona logging liquidates large quantities of natural capital that has accumulated over the past
decades without any investment by the concessionaire and ignores any external cost imposed on others.

Sustainable timber management (STM) and natural forest conservation (NFC) are the two polar
extremes of forestry sector financing. While STM faces only the tempora separation between investment
costs and returns, NFC faces only the externality problem, the spatia and “institutional” separation
between investment costs and returns. Both problems involve vauation, internalisation and capture.
Distant returns can be captured through longer-term concessions that encompass the next harvesting
cycle. This does not guarantee sustainable timber management, since the present value of future returns
may fdl short of investment costs (which include both forgone current harvest revenues in cases of
selective logging and management costs). However, long-term concessions ensure that the returns for
future harvests are considered, vaued and, if worthwhile, can be captured by the concessionaire/investor.
If the present value of future harvests does not justify current investment costs, STM collapses to
conventional “extractive’” logging. Various studies (most notably Sedjo 1994) have shown that
sustainable timber management at any reasonable discount rate is at best a “margina” investment. For
example, clear cutting and abandonment of a tropical forest concession in Indonesia, that is no investment
in any form of management except protection from encroachment, was found to yield a net present value
from future harvests of about $3 per hain 1988 prices; any investment in forest management other than
protection would yield negative returns. STM could be more profitable if either discount rates are lower
or timber prices are expected to rise over time, and/or timber volumes grow faster.

Most projections of timber price growth do not exceed 1 per cent per annum (for example, Brook
1996; Sohngen and others, 1997; Panayotou and Ashton 1992). Estimates of annual timber growth range
from 1 to 3 cubic meters per ha or 1-3 per cent growth rate. If we take 2 per cent as the average volume
growth rate for STM (see Rice 1998) and 1 per cent as the annual price increase, STM would only be
justified at real discount rates well below 5 per cent. Yet researchers such as Poulos and Whittington
(19**) found long term discount rates in developing countries to hover above 10 per cent and to reach as
high as 30 per cent per annum. Under these circumstances, STM would not be profitable and hence
financialy not viable, unless somehow (for example, through reduced import logging, and higher seeding
densities) volume growth rates are raised significantly and/or discount rates are dramatically reduced.
Pearce and others (1999, 6) speculate that “STM could easily result in volume increments of commercia
species that are 2-4 times higher than after CL (conventiona logging).”

Recognizing the "poor economies' of STM, governments have sought to impose it by dictating
sdlective logging (for example, Indonesia) or requiring the posting of a performance bond by the
concessionaires to ensure regeneration and future harvest (for example, Philippines). The results have not
been encouraging; indeed, they led to perverse outcomes such as high grading, illegd Iog%ing and
relogging, and intentional forest fires. We may conclude that unless we go beyond timber to the other
products and services of tropical forests, and replace STM by sustainable forest management (SFM),
sustainability will remain dusve and more the exception than the rule. Correspondingly, financing for
STM will continue to be scarce or subsidized; but public subsidies make no economic sense unless non-
timber services or the externality and public good values of forests are taken into account. We do this by
considering first the extreme case of natura forest conservation (NFC), the setting aside of natural forests
as protected areas, such as national parks, wildlife sanctuaries and wildlands.

Natura forest conservation involves costs in terms of demarcation and protection from
encroachment, which could be enormous for mature forests; there is aso the opportunity cost of the land,
which in poor developing countries is by far the most important economic asset and source of livelihood.
In contrast to its substantial costs, NFC generates no direct returns or cash flows to recoup its investment
costs. At face value, NFC investments are not financialy viable and are unlikely to attract any private
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capital, domestic or foreign. They can only be financed by the state from tax revenues or, if borrowing is
involved, sovereign guarantee and security against tax revenues would be necessary. But are such
investments of scarce public funds by developing countries justified? From an economic perspective, it
makes no difference whether such investments are actua outlays for the establishment and protection of
conservation areas or simply forgone revenues from non-harvesting and non-conversion to other uses,
from a financia perspective, of course, it makes a difference, since only actua outlays need to be
financed; forgone revenues do not, unless the land is privately owned.

Whether the eXJJense of public funds or the creation of national debt for forest conservation
investments is justified depends on the magnitude of the benefits generated and to whom they accrue. The
benefits of natural forest conservation consists of (@) watershed protection services (water, soil,
downstream impacts); (b) micro-climatic benefits, éc& increased resilience to natural disasters and pest
outbreaks (d) recreation and tourism; (€) wildlife and biodiversity protection; (f) carbon sequestration and
(9) regiona and globa climate benefits. None of these benefits are private; only the first three are
national; the fourth ranges from locd to globa and the last three are regiond or global. Since al costs for
Setting up conservation areas are incurred by the country that owns the forests and sets up these areas,
while a great deal of the benefits accrue to non-nationa and the globa community, and exclusion is not
possible, we would expect that natural forest conservation areas would be underfinanced and
underprovided, even if the host country fully appreciates the local environmental benefits and can
mobilize the resources to invest in them.

Biodiversity conservation and carbon saving or sequestration are fglobal public goods that should
be financed by globa public revenues. Contributions by internationd environmenta NGOs, some
bilateral and multilateral development assistance and the Globa Environmental Fecility, have in recent
years served as partia sources of financing of the provision of these public ?oods, but they have been
grosdy inadequate relative to the global demands for conservation of tropica forests and biodiversity. (It
is not clear whether such demands are effective demands, that is they are backed by sufficient willingness
to pay to finance the cost of provision).

The world until recently lacked globa inditutions (globa vaue-capture instruments and
financing mechanisms to fund globa public goods in general and globa environmental services in
particular). In recent years, certain innovative instruments have emerged that are of particular relevance to
the conservation of natural forests. First, the rapid growth of international ecotourism (faster than
conventiona tourism) has enabled countries to capture some of the globa use value of tropical forest
conservation. Second, debt-for-nature swaps have enable some countries Smost notably Costa Rica) to
capture part of the globa non-use value (option/bequest/existence values) and to generate substantial
financia flows for forest conservation. In this case, secondary foreign debt is cancelled or converted into
local currency in exchange for a commitment to conserve a certain forest area or use the local currency
generated for conservation purposes. Third, bioprospecting contracts have enabled developing countries
(such as Madagascar and Costa Rica) to capture part of the global use value of the biodiversity by
licensing investors to extract genetic information from their forests in exchange for investments in
conservation, participation in biotechnology ventures and/or profit sharing arrangements for any products
developed based on this information. Fourth, joint implementation and now the Clean Development
Mechanism (agreed upon as part of the Kyoto Protocol) provide vehicles for forest conserving/reforesting
countries to capture the global climate value of their investments by sdlling carbon-saving or carbon-
sequestration services as offsets to countries that assumed carbon-reduction commitments under the
Kyoto Protocol. The Clean Development Mechanism offers the opportunity for private investors to invest
in tropical forest conservation (and reforestation) and recoup their investments in the form of marketable
carbon offsets.

Thus, an entirely new market has been created and new economic instruments and financing
mechanisms have emerged to finance, value and capture globa benefits from forest conservation. If a
sufficient part of the revenues from carbon offsets, bio-prospecting contracts, debt-for-nature swaps and
ecotourism find their way to those that pay the cost of forest conservation, conservation would have been
achieved. This is criticaly important, as is the maximization of the captured value. For example, countries
around the world fail to properly price entrance to national parks and the collected revenues often are not
dedicated to park management but flow to the treasury. Surveys in Central America and Southwest Asia
(see TDRI, 1996; DeShazo, 1999) have obtained estimates of willingness to pay by foreign visitors to
national parks that are 35 times (for the existing level of service) and 520 times (for improved level of
service) the entrance fees aurrently charged, while the parks remain underfinanced and underprotected.
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Furthermore, respondents, including non-visitors to nationa parks, expressed considerable willingness to
pay into a trust fund to ensure the protection and continued existence of conservation areas; yet to date
there are very few such mechanisms in place for capturing such non-use vaues and reinvesting them in
nature conservation.

We can now consider the two intermediate cases. sustainable forest management (SFM) and
reforestation. SFM requires both a longer time horizon (tenure) to internalize future benefits and a broader
geographical, indtitutional and product/service scope to interndize off-site and off-country benefits. This
requires smultaneous solutions to two problems. First, what is the optima combination of timber and
non-timber products and loca and globa environmental services (watershed protection, biodiversity
conservation, carbon sequestration) that would maximize the net present value of the forest, recognizing
of course both competition and complementarities (Synergies or joint Broducts) between different forest
products and services. Second, which instruments/mechanisms can best capture the external (to the
management unit) values, whether local or global, and transfer them in part or in full to the management
unit (local stakeholder) to ensure sustainable forestry is economically and socidly, as well as
biologicaly/environmentally sustainable. While there is no presumption here that multiple use forestry
will be superior to dominant use forestry at the stand level, there are many modifications to conventional
logging and to sustainable timber management that can increase the net present value of the forest and its
sustainability, moving us closer to sustainable forest management. The various instruments we discussed
under natural forest conservation can be employed to capture many of the external benefits of practicing
sustainable forest management; such a stream of benefits can be used to secure loans or to issue revenue
bonds to finance sustainable forest management.

For example, carbon offsets, bioprospecting contracts or debt for nature swaps can be used to
induce and finance a shift from conventional logging, which is highly destructive, to reduced impact
logging. Any investment costs involved and any forgone profits can be financed through the sale of
carbon offsets, local currency from a debt swap, receipts from bioprospecting fees or revenues from
watershed protection char?e;e}wch as those in effect in Brazil, Indonesia and Costa Rica, among others).
Two specific examples will suffice to illustrate the point. In the mid-1990s, New England Power financed
a shift from conventional logging to reduced impact logging in Sabah, Maaysia (by agreement with the
local logging company), in exchange for "credits’ for the carbon saved (about 36 tons per ha at $3-$5 per
ton). More recently, Costa Rica has provided $50 per ha per year incentive to landowners willing to keep
their land under (natural) forest. The government financed this incentive by sdling the environmental
sarvices of the forests through a watershed protection charge on benefiting municipalities, and carbon
offset sales directly to countries such as Norway a $10 per ton, or through certified tradable dfsets
(CTOs) placed at the Chicago Board of Trade. A fuel tax also contributed part of the cash flow for
financing these incentives, which are designed to decline over time, as land owners begin to extract
products from the forest on a sustainable basis. This approach provides one “simultaneous solution” to
both problems of sustainable forest finance: the intertempora separation of investment costs and return;
and the external-to-the-investor nature of many of the benefits occurring from reforestation or
establishment of new forests. However, maximum and full capture of the value of sustainable forestry in
al its dimensons and manifestations will have to await the further development and “thickening” of the
emerging markets for environmental services as well as the resolution of the ingtitutional and property
rights uncertainty that surrounds tropical forests.

V1. DIFFERENCES AND SIMILARITIES BETWEEN SECTORS

In this paper, we have reviewed innovative financing mechanisms for five sectors. energy,
transport, water supply, sanitation, and sustainable forestry. These sectors have severa features in
common. Firg, al five are strategic sectors for sustainable development and have al been identified as
such in Agenda 21. This means that in addition to their key role in economic development, they are also
of strategic importance to poverty dleviation, equity concerns, environmental protection, and ecological
sustainability. Second, al five sectors have been identified in Agenda 21 as having serious financing gaps
that require both domestic and international resource mobilization. Third, al five sectors were, in the past,
major recipients of officia development assstance (ODA) from both bilateral and multilateral sources; in
recent years, they suffered from declining levels of ODA, with the possible exception of the forest sector.
Fourth, all five sectors require large amounts of up-front capital investment but generate returns slowly
over a long period of time (power, transport, and water suppg) or returns that are much delz%lyed
(forestry). This feature creates both a cost recovery problem and a cash flow problem. Fifth, all five
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sectors involve mgjor externdities, that is, benefits and/or costs that are not internad to the decison
maker/investor. This areates both an incentive problem and a cost recovery problem, all of which trandate
into financing difficulties. Finaly, al five sectors have been traditionally “monopolized” by the public
sector on account of their natural monopoly features and their public good aspects. In al five sectors,
there is an increasing redlization of the need and opportunity for private sector participation in both
financing and management.

These similarities not withstanding, there are significant differences among these sectors as well.
Firgt, power, water, and transport are essentidly private goods, whose production and consumption
generates certain waste by-products or spillovers, (such as air and water pollution, and congestion). The
predominantly private nature of power, water, and transport services means that individual willingness to
p?/ is potentially high enough to recover costs. Exclusion of those who do not pay is possible and free-
riding Is less of a problem; therefore there are good prospects for private sector provison and private
financing. In contrast, sanitation (including sewage collection and treatment) and sustainable forestry are
predominantly public goods with some private good aspects (for example, on-site sanitation and non-
timber forest products). The implication is that willingness to pay is low, excluson of non-payers difficult
(and non-advisable), and “free-riding” more the rule than the exception. This means cost recovery is
potentidly difficult; incentives for private sector provison is limited and, in the absence of a steady flow
of revenues, mobilizing financia resources requires public subsidies and/or government guarantees.

A second mgjor difference is that while energy, transport and forestry have significant global
commons implications, water and sanitation have only loca effects. The release of CO, emissons by
fossil fuel combustion, (whether for the production of power or for transport), and deforestation add to the
concentration of greenhouse gases that increase the risk of globa warming. This means that the energy
mix of power and transport, and land use changes in one country are of concern to other countries and the
globa community.

On the other hand, investments in renewable energy, more efficient public transport systems,
forest conservation, and reforestation generate substantial globa benefits that are enjoyed free of charge.
This means that there are globa values to energy, transport, and forestry investments and if they can
somehow be captured, they can be used to finance these investments. Indeed the Globa Environmental
Facility and the Clean Development Mechanism can help capture and reinvest part of these global values.
Water and sanitation investments do not enjoy the same global interest but ought also to be of concern
since they represent an important component of the socia dimensions of sustainability.

A third obvious difference between sustainable forestry, especialy reforestation, and al other
sectors is that investment costs and returns are separated by many years, indeed decades. This requires
long-term bridge financing to resolve a very chalenging cost flow problem, especialy in developing
countries where only short term credit is usudly available. Instruments for capturing environmental
values such as ecatourisam, bio-prospecting, watershed protection charges, and carbon offsets, help
generate a steady flow of revenues for securing long term loans, as well as mitigating cash-flow shortfalls.

A fourth difference is that foreign equity in economic assets such as power plants, water supply
systems, sewage treatment plants, and transport systems is more palatable to developing countries than
foreign equity in natura resources such as forests and nationa parks. On the other hand, forests and water
supply systems lend themselves more easily to community ownership and management than mass
transport systems and power plants.

Another contrast is between the “beneficiary pays’ principle, applied in financing sustainable
forest management and conservation through innovative instruments, and the “user pays’ principle we
employ in recovering costs from investments in water, power, and transport. Sanitation presents an
interesting challenge for financing since neither the “user pays’ nor the “beneficiary pays’ principles can
be applied directly. In theory, the right approach would have been the “polluter pays’ principle, but
because of the large number of households and small businesses involved, it is difficult to collect a
pollution charge directly from each source, especidly since willingness to pay for outside-the-home
sanitation is virtually nonexistent. For this reason sanitation is bundled with water (since waste water is
roughly proportional to water use), and sanitation charges on water use are collected as part of the water
bill. An interesting analogy in the case of sustainable forest management is the bundling of carbon and
biodiversity in what has come to be known as “exotic’ carbon for sde a a premium in the emerging
globa carbon markets.
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VII. CONCLUSIONS

The last two decades have witnessed the development of many new and innovative financia
mechanisms and instruments for sectoral financing, as our review of five sectors (power, water,
sanitation, transport, and forestry) has demonstrated. However, financing mechanisms, no matter how
innovative, are not a subgtitute for full-cost pricing and sound management; they indeed depend on them.
Nor is the attainment of financid sustainability a sufficient condition for environmental sustainability.
Indeed, incressed private sector participation and the proliferation of internationa financial market
instruments that can be accessed for sector financing might externalize some of the public good aspects of
sectora investments, unless supplemental environmenta pricing or regulatory instruments are employed.
On the other hand, the development of international environmental conventions is beginning to internalize
some of the traditional externalities and capture hitherto unaccounted globa environmenta values.
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Annex |. Optionsfor Private Sector Participation in Infrastructure and Public Service Provision

Private Sector

Participation Option

Service
Contracts

Management
Contracts

Lease
Arrangements

Concessions

Build-Own-
Operate-Trandfer
(BOOT)

Reverse BOOT

Joint Ownership Outright Saleor
(mixed companies)

Divestiture

Financing of
investments

Public sector

Public sector

Public sector

Private sector

Private sector

Private sector

Private sector

Private sector

Financing of working

Public sector

Public sector

Private sector

Private sector

Private sector

Private sector

Private sector

Private sector

capital
Contractual relation | Public sector| Private sector Private sector | Private sector Private sector | Private sector | Private and public| Private sector
with users sectors
Duration (years) 1-2 35 5-10 20-30| Time needed to| Time needed| Indefinite or fixed Indefinite
retire debt | to retire debt
Responsibility for Public sector| Public sector Contract Contract Contract Contract Public/private Regulated
setting rates private
Method of payment Work done/ Cost:jpluts_ a_rtld Rates price Rates Rates Rates Rates Rates
unit price productivity
bonus
Method of recovering Rates Rates | User overcharge | Not applicable| Not applicable | Annual feesby Rates Sale price
public expenditure private firm
Main objective of PSP Improve Improve | Improve efficiency | Mobilize private | Mobilize capital Improve Mobilize capital | Mobilize capital
efficiency efficiency capital| and efficiency efficiency and efficiency | and efficiency
Ownership Public sector| Public sector Public sector| Public sector Private then Public then | Private and public | Private sector
public private
Financing Public sector| Public sector Public sector| Private sector Private sector| Public sector | Private and public | Private sector
Management Public sector| Private sector Private sector| Private sector Private sector | Private sector | Private and public | Private sector
Risk Public sector| Public sector Private sector Private sector Public and | Private and public | Private sector
private

Source: Partially based on Idleovich and Ringskog (1995).
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ANNEX I

The Buenos Aires Concession for Water Supply and Sanitation

The greater Buenos Aires water supply and sanitation system, operated by a public company (Obras Sanitariasdela
Nacion, OSN) was plagued through the years by problems common to public water utilities throughout the devel oping world.
Coveragewas only 70 per cent for water supply and 58 per cent for sanitation, while only 5 per cent of the waste water received
any treatment before dumping into natural water bodies. The service was of poor quality and unreliable. Infrastructure was poorly
maintained and unaccounted-for water was as high as 45 per cent of the water produced. Water meterswereinstalled at only 20
per cent of the connections; meter reading and billing were highly irregular, and water consumption reached 400-500litresper
capita a day —twice the norm for metered and well-managed systems. The public utility was grossly overstaffed with 8,000
employees, or 8-9 employees per connection compared with 2-3 by efficiently operating systems. At the sametime, population
growth and urbanization were expanding the demand for additional coverage. The cost of rehabilitation of the deteriorating
system and expansion to reach 100 per cent coverage was estimated at several billion dollars over the next 20-30 years, which
was clearly beyond the capacity of both the utility and the state to mobilize.

In 1993, the government of Argentina privatised water and sewage services for Greater Buenos Aires as part of a
massive privatisation program that began in 1990, with World Bank support, and included virtually all public servicesand
federally-owned enterprises such as electricity, telephone, railways, airlines, roads and ports. The private sector participation
option chosen for water and sanitation was a 30-year full concession that all owed the assets to remain under public ownership
while the operation, maintenance, rehabilitation, expansion ,m and wastewater treatment were transferred to a private
concessionaire. After asuccessful process of preparation and bidding, the concession was awarded to AguasArgentinas a
consortium of foreign and local firms led by Lyonnaise de Eaux-Dumez, that offered a 27 per cent discount to the prevailing
public water tariffs. Thus, competition was effective in reducing costs. It also mobilized $4 billion over the life of thecontract to
meet the performance targets of the concession, which include 100 per cent coveragein water supply and 90 per cent coveragein
sanitation by year 30, areduction in the unaccounted-for water from 45 per cent to 25 per cent, and an increasein sewage
treatment from $5 to 93 per cent. Over thefirst five years alone, the concessionaire will invest $1.2 billion, or $240 million ayear
—12 times more than the historic annual investment made by the public utility in the last decade. To regulate and control the
concession, and protect consumers against monopolistic practices, the government established aregulatory agency, Ente
Tripartito de Obrasy Servicios Sanitarios (ETOSS) with participation of the federal, provincial and local government witha
budget of $8 million to be financed through a user surcharge of 2.7 per cent of the water and sewage bill collected by the
concessionaire. Theregulatory agency also enforceswater and effluent quality standards based on international normsintroduced
prior to bidding.

During thefirst three years of operation, accelerated rehabilitation of the system led to areduction of water losses from
45 per cent to 25 per cent, and coverage increased by 10 per cent, with no increase in production. The population receiving
sewage servicesincreased by 8 per cent. Priceswerereduced initially by 27 per cent, but increased by 13.5 per cent in 1994 to
further accel erate rehabilitation provided in the contract clause; still, water prices are 17 per cent lower than those charge by the
public utility. The staff was reduced by 47 per cent through severance payments by the government and a voluntary retirement
program by the concessionaire. Labour productivity rose and new recruitment is no underway as the concessionareisresponding
to increasing demand for water and sanitation services. The table below summarizes these improvements.

Impact of the Greater Buenos Aires Water Concession

Changes from May 1993
Indicator of Performance to December 1995
Increase in production capacity (per cent) 26
Water pipes rehabilitated (kms) 550
Sewers drained (kms) 4,800
Declinein clogged drains ( per cent) 97
Meters upgraded and installed 128,500
Staff reduction ( per cent) 47
Residents with new water connections 642,000
Residents with new sewer connections 342,000

Source: Aguas Argentinas
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While the overall experience has been clearly positive and the model is now being adopted by other Argentine provinces and
other countriesin Latin America, there have also been teething problems with regard to negotiations with the labour unions and
regulation. Indirect |abour costs remain high as the concessionaire continuesto provide fringe benefits traditionally available to
civil servants. Theregulatory agency, staffed with former utility employees, find it difficult to give up the state’ s day-to-day
management role and focus on its regulatory and contract enforcement role.

This successful privatisation of the supply and sewage services in BuenosAirescontainsmany important lessonsfor
private sector participation in water and sanitation throughout the developing world. First, privatisation must receive the
endorsement of major stakeholders, enjoy political commitment at the highest level, and bepart of acomprehensive program of
economic reforms. Second, political, technical, legal, commercial and financial risks must be assessed and alleviated through
appropriate mechanisms. Third, all available options for private sector participation should be consdered and the one best suited
to the country’ s political and cultural conditions, and the sector’ sfeatures, must be sel ected ; the assets need not be privatised to
improve efficiency and attract capital.

Fourth, the regulatory framework and regulatory institution must be established, and the technical and financial
feasibility of the concession studied prior to bidding. The regulatory entity must be strong enough to regul ate an experienced
international concessionaire. Fifth, while adequate preparation and time should be alowed to ensure universal bidding, digibility
should be confined to qualified bidders through a prequalification process. Sixth, sensitive staff reduction issues can be
effectively dealt with through attractive retirement packagesjointly financed by the government and the concessionaire. A final
lesson isthat the contract should be realistic and specific to minimize conflicts yet be flexible enough to allow for adjustmentsfor
unforeseen or substantially altered circumstances.

Source: Idleovitch and Ringskog (1995); Crampes and Estache (1996).




