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Foreword

Market-based ‘instruments of change’ offer policy makers major advan-
tages over command-and-control regulations that have traditionally
been used for environmental protection. Economic instruments can
encourage behavioural change among comsumers and polluters of
environmental resources, while also raising revenue for environmental
protection efforts. The use of these instruments has clearly increased in
recent years. A 1997 survey of OECD countries found some 320
applications of economic instruments for environmental protection -
more than double the number of applications found in a similar survey
eight years earlier.

Yet, economic instruments are not yet being widely used in devel-
oping countries and countries in transition. The limiting factors
include the fact that the experience gained by developed countries in
the use of these instruments is not easily transferable to developing
nations or transitional economies. In many instances, developed
countries have used these instruments to raise revenue rather than as
incentives to change behaviour, so they do not offer appropriate
models for other countries. Furthermore, the growing experience of
developing countries themselves has not been well documented and is
therefore not easily shared.

The book directly addresses these issues, by taking stock of the
available economic instruments; analysing the experience of developed
and developing countries; and suggesting how they might be better
used in developing countries and transitional economies as agents of
change towards sustainable development. As the author suggests, a
good place to start is with the gradual introduction of selected
economic instruments adapted to local conditions, to lend flexibility,
financial support and increased efficiency to the existing regulatory
regimes.

I see several such entry points for the effective introduction of
economic instruments, particularly in the context of Multilateral
Environmental Agreements. For example, the Kyoto Protocol on global
warming, which specifies binding commitments for industrialized
nations to reduce their emissions of greenhouse gases, offers an excel-
lent opportunity to highlight how economic instruments - in this case
tradable emissions permits as well as other economic instruments — can
help realize the objectives of these agreements.

In UNEP, we have been actively engaged for some time in efforts to
support the sharing of experiences, particularly by developing countries



Foreword xi

and countries in transition, in the use of economic instruments. I am
convinced that this book provides an honest assessment of the uses
and misuses of economic instruments, and balanced views on how
their application can be improved.

Dr Klaus Topfer
Executive Director
United Nations Environment Programme
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Chapter 1
Introduction

Every nation aspires to sustainable development, but few know how to
pursue it and even fewer are taking effective action to bring it about.
Sustainable development involves change, indeed a sea of change in the
behaviour of consumers and producers and in the allocation of
resources among uses and over time. But what are the instruments of
change? Can change be mandated by tough laws and strict enforce-
ment? Can weak institutions and backlogged courts in developing
countries enforce tough laws? Even if they can enforce them, can they
afford them? Compliance to and enforcement of rigid rules and regula-
tions is especially costly, and the upgrading of seriously deficient
environmental infrastructure requires resources far beyond the fiscal and
financial capacity of most cities and governments. It is understandable,
then, that many policy makers are frustrated with their mandate to
pursue sustainable development since they lack the necessary
instruments to bring about change, especially as it concerns the
protection of the environment and the conservation of natural resources
along a path of rapid economic growth. Naturally, they turn to the
experience of more advanced countries for transferable instruments, but
this avenue offers more pitfalls than guidance on how to motivate and
finance sustainable development in a cost-effective manner.

Environmental policy and management, as originated in developed
countries, has tended to be divorced from economic policy and
sustainable development. Having achieved high levels of economic
development with unrestricted access to resources and unhindered by
environmental concerns, developed countries have sought to protect
their environment and ultimately their quality of life, from the side-
effects of economic activity, primarily air and water pollution,
hazardous waste, and more recently, global climate change. In that
context, environmental management was seen as a necessary restric-
tion or regulation of economic activity to contain environmental
damage within acceptable bounds. Therefore, it appeared reasonable to
set environmental policy independent of economic policy, as a set of
quantity constraints on the level of pollutants and the depletion of
resources such as emission standards and maximum allowable harvests.
The cost of doing so was thought to be low relative to the high income
levels already achieved in these countries.

The experience with standards-driven environmental policy in
developed countries over the past decades suggests that the mandated
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environmental standards and technologies acted as a drag on economic
growth and the costs have been far greater than expected, though still
quite affordable given their high incomes.! This realization has induced
developed countries to seek more efficient or at least more
cost-effective means of achieving the same level of environmental
protection through the use of economic or market-based instruments,
but still their use is very limited and the context still one of environ-
mental quality rather than sustainable development.

For developing countries and transitional economies, the divorce of
environmental policy from economic policy and from efforts to
achieve sustainable development is meaningless and potentially disas-
trous both economically and environmentally. Where standards of
living are unacceptably low, where poverty is a major cause and conse-
quence of environmental degradation, where natural resource
exploitation is the engine of growth, and where formerly planned
economies struggle to restructure and recover, imposing constraints on
economic activity to protect the environment for its own sake rather
than as an input in sustainable development has very limited appeal.
Under these conditions, environmental policy cannot be divorced from
economic policy and development strategy. Moreover, under condi-
tions of (desired) rapid economic growth and massive structural
change, mandated standards and technologies that allow no room for
change, differential response and adjustment to rapidly changing
circumstances are both very costly and difficult to enforce. Command-
and-control regulations require generous use of resources such as
capital, government revenue, management skills and administrative
and enforcement capabilities, the very factors that are in scarce supply
in developing and transitional economies.

The challenge for developing countries and transitional economies
is to identify and adopt instruments that integrate environmental and
economic policy; instruments that are parsimonious in their use of
scarce development and management resources; instruments that allow
differential response by economic units and adjust flexibly to changing
circumstances; instruments that motivate behavioural change as well
as generate financial resources to finance environmental infrastructure.
The search for instruments of environmental management in develop-
ing countries and transitional economies is a search for instruments of
sustainable development. Economic instruments such as user fees,
impact levies, betterment charges, pollution taxes, tradable pollution
permits, transferable development rights and payments for environ-
mental services, among others, meet most of these conditions and are
uniquely suited for the integration of environmental and economic
policy and can be designed to advance sustainable development.

Economic instruments can motivate a change in behaviour by
changing the incentive structure facing consumers and producers
towards more environmentally sound and sustainable choices and
actions; they can help minimize the cost of achieving any given level
of environmental improvement and sustainability; and they can raise
significant amounts of financial resources for environmental and other
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investments. At the same time, economic instruments can be misused
if not properly selected and tailored to suit the problem at hand and to
fit into the sociocultural context into which they are introduced.

Despite their many advantages in terms of both efficiency and
sustainability, economic instruments are not widely used and their
introduction faces many obstacles. First, the experience with economic
instruments is very limited and much of it comes from developed
countries. These countries have used them primarily as sources of
government revenues rather than as incentives to alter behaviour, and
not at all as instruments for the integration of economic and environ-
mental policy or as vehicles of sustainable development. Given the very
different conditions prevailing in developing countries, the developed
country experience is not readily transferable; it does, however, contain
useful lessons for both developing countries and transitional economies.

Second, developing countries themselves have been experimenting
with economic instruments for some time and though this experience
is more relevant, it is anecdotal and largely undocumented. It is also
important to note that developing countries are a very heterogeneous
group, both in terms of stage of economic and political development
and in terms of ecological and geographic conditions. These differences
limit the direct transfer of developing country experience (eg, from
Southeast Asia to sub-Saharan Africa). Nevertheless, the fact that a
dissimilar group of developing countries has been able to adopt and
adapt economic instruments for environmental management to their
local conditions bodes well for the introduction of these instruments
elsewhere in the developing world. Furthermore, traditional societies
have a wealth of incentive-based instruments for resource manage-
ment, such as communal property rights and customary use rights,
which provide a cultural basis and insights for the introduction of
modern economic instruments.

Third, the slate for the introduction of economic instruments is far
from clear. There are already in place command-and-control regula-
tions dictating pollution and resource depletion standards and specific
technologies. Their complete abandonment and replacement by
economic instruments is out of the question for reasons that range
from the costs of economic disruption to political economy considera-
tions. The most promising entry points for economic instruments are
in improving the efficiency and flexibility of existing regulations, in
raising fiscal revenues for their better enforcement and in reconciling
economic and environmental policy, all of which would help advance
sustainable development. A good place to start is with the gradual
introduction of selected economic instruments adapted to the local
conditions, to lend flexibility, financial support and increased
efficiency to the existing regulatory regimes. Fiscal reforms, industrial
restructuring, trade liberalization and privatization, among others, are
windows of opportunity for the introduction of efficiency and
flexibility into environmental policy through economic instruments.

The financing advantage of economic instruments has long been
recognized by environmental policy makers in both developed and
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developing countries where pollution charges or property taxes are
more often levied as sources of revenue than as incentives for more
environmentally sound behaviour. Hence, they tend to be set at a high
enough level to generate the targeted expenditures (usually required to
finance the enforcement and monitoring of command-and-control
regulations), but not high enough to induce a change in behaviour.

Financing of sustainable development, however, must always be
incentive financing, a concept that has at least two meanings. First, the
financing instrument should not only be non-distortionary, but it
should also aim to mitigate a market failure, internalize an externality
and correct the incentive structure. Second, financing of environmen-
tal investments should be of catalytic, multiplier or leverage value to
mobilize additional financial resources or induce further policy
changes.

Sustainable development can indeed be defined operationally in
terms of its financing. Development that does not pay its full costs
(including environmental and social costs) along the way is socially
non-optimal and non-sustainable. It is only by inextricably linking the
provision of incremental environmental infrastructure, the conserva-
tion of resources and the protection of the environment to private (and
public) investments and consumption activities that place additional
demands on existing infrastructure, natural resources and the environ-
ment, that sustainable development will be attained and sustained.
Economic instruments can help bridge the financing gap of sustainable
development in three ways:

1 by motivating a behavioural change that reduces environmental
changes and hence the magnitude of needed investments;

2 by generating revenues that can be used to finance these
investments; and

3 by inducing, directly or indirectly a redeployment of a society’s
resources towards more environmentally sound and sustainable
mix of activities.

Despite their many advantages and promise, economic instruments are
not a panacea, but an important part of the toolkit of environmental
policy along with regulations and public investments among others.
Economic instruments help reduce the cost of delivering any given
level of environmental improvement, but they do not make environ-
mental policy altogether costless. While win-win policy solutions
abound in the presence of policy distortions and inefficiencies that are
commonplace, especially in developing and transitional economies,
policy reforms, institutional changes and resource reallocation involve
transition costs and trade-offs that are not trivial, and in some circum-
stances are considerable. Economic instruments help contain but do
not eliminate these costs.

In summary, economic instruments, properly designed to fit the
specific circumstances of developing and transitional economies, can
be powerful instruments of change. They can both motivate a change
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of course away from unsustainable practices and generate the resources
necessary to pave the road to sustainable development. The purpose of
this book is to take stock of the available economic and related instru-
ments; to analyse the experience of developed and developing
countries with their use and misuse; and to explore ways in which they
might be better designed and introduced in developing countries and
transitional economies as agents of change towards sustainable devel-
opment. Since both the theory and practice of economic instruments
are rapidly evolving as a growing number of countries experiment with
them, the purpose of the monograph is not to be exhaustive but indica-
tive of the available options and of creative ways to adapt them to
address specific problems.



Chapter 2
Full-cost Pricing and the Role
of Economic Instruments

A combination of institutional, market and policy failures results in
underpricing of scarce natural resources and environmental assets,
which is then translated into underpricing of resource-based and
environment-intensive goods and services. Institutional failures such as
absence of secure property rights, market failures such as environmen-
tal externalities and policy failures such as distortionary subsidies, drive
a wedge between the private and social costs of production and
consumption activities. As a direct result producers and consumers of
products and services do not receive correct signals about the true
scarcity of resources they use up or the cost of environmental damage
they cause. This leads to the socially wrong mix of economic output:
overproduction and overconsumption of commodities that are
resource-depleting and environment-polluting (price P, and output Q,,
in Figure 2.1), and underproduction and underconsumption of
commodities that are resource-saving and environment-friendly. Thus,
the emerging pattern of economic growth and the structure of the
economy is one that undermines its own resource base, and is
ultimately unsustainable, since relative scarcities are not respected.

Market failures such as environmental externalities (and public
goods) leave important social costs (and benefits) outside the producers’
and consumers’ decision calculus. The lack of market prices for environ-
mental services effectively sets the marginal environmental cost (that is,
the cost to society from the diminution of these services by one unit)
equal to zero from the individual producer’s or consumer’s perspective.
This becomes one more source of underpricing of environmentally-
damaging commodities and overpricing of environmentally-friendly
commodities (movement from point A to point B in Figure 2.1). The
latter is not only relatively more costly but also absolutely more costly
because of the loss of resources and scale economies as resources shift
from more sustainable to less sustainable activities.

Institutional failures such as open access and insecure tenure,
reduce the user’s benefits from the conservation of depletable resources
and remove the marginal user (or depletion) cost from the decision-
maker’s calculus (movement from point B to point C in Figure 2.1). The
cost of depletion to the user is effectively set equal to zero and
unchanging regardless of scarcity even though the cost of depletion to
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MSOC = MPC + MUC + MEC

MPC + MUC
Unaccounted (unpaid)
social costs at Q, Py
Subsidized
p MPC
{full-cost price)f == ~""" 77T T2
MSOC = MSB
Y | - SN
(underpricing)

Q
Optimal output Current ocautput

Note: Unaccounted social costs (S + MUC, + MEC) lead to underpricing (Py) and overproduction (Q,). Removal
of subsidy, internalization of external and depletion costs results in full-cost pricing (P) and optimal production
(Q ). Economic instruments can serve as a device for internalizing unaccounted social costs and incorporating
them into the supply price of the commaodity, At point A, the optimal price p* equals the marginal social
opportunity cost (MSOC), which is equal to the marginal production cost (MPC) plus the marginal user cost
(MUC) plus the marginal environmental cost (MEC). At the optimal equilibrium point A, resources freed by
the reduction of the polluting output from Q, down to Q' move to other products with lower social costs
(eg resource-saving and environment-friendly goods) The MPC " is internalized by the removal of distortionary
subsidies. The MUC ™ is internalized through secure property rights (assuming no discrepancy between private
and social discount rates; if such discrepancy exists output taxes or tradable preduction quotas ¢an be used
for further correction). The MEC  is internalized through taxes, charges, tradable permits or other economic
instruments (optimal tax = optimal price of permit = MEC )

Figure 2.1 Full-cost Pricing

society is high and rising. As a result the resource is undervalued, and
used excessively and inefficiently. Resource-based goods and services
are thereby underpriced and overconsumed.

Policy failures such as input subsidies for producers, reduce marginal
production costs (the cost of capital, labour, energy and materials) below
their social opportunity costs, that is, the true cost of these factors of
production to society, encouraging inefficient and excessive use of
subsidized inputs (movement from point C to point D in Figure 2.1).
Prominent among policy failures are energy and capital subsidies,
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industrial protection, depletion allowances and capital rationing. Energy
subsidies are a ‘tax’ on energy efficiency and hence on energy-saving
technologies. Capital subsidies are a ‘tax’ on labour employment, which,
in an environment of abundant labour, leads to encroachment on
natural resources such as forests and fisheries by unemployed or under-
employed labour. Industrial protection limits external competitive
pressures to improve efficiency and to adopt new technologies and
products that are environmentally and economically more sustainable.
Depletion allowances for new materials are a ‘tax’ on reuse and
recycling, and hence on the development and transfer of recycling
technologies. Interest rate ceilings and capital rationing deprive
smallholder agriculture, rural industry and small business of the funds
necessary for capital investment and technological innovation.

The results of these three sets of failure of a country’s markets, insti-
tutions and policies are significant underpricing of resources and
commodities with considerable social costs that result in overconsump-
tion of these commodities and depletion of resources. The other side of
the coin is that too few resources are allocated to socially beneficial
activities such as education, health, environmental protection and
conservation of resources for the future. Underpricing of resources is
essentially a subsidy of unsustainable development and (hence) a tax
on sustainable development,

FULL-COST PRICING

Full-cost pricing of resources, goods and services requires that all costs,
present and future, internal (private) and external to the user that are
incurred by society during production and consumption are incorpo-
rated and fully covered by the price of the good or service. It is
immaterial whether these costs are actually paid out of pocket or
simply incurred or imposed on others as environmental damages or
diminished future availability. All real resources with alternative uses,
current or future, used up in the production or consumption of a
commodity must be reflected in its price in order to avoid resource
overproduction and/or overconsumption, resource depletion and
environmental degradation. In a market economy, relative prices are
the only signals of relative values that drive resource allocation;
underpricing some commodities and overpricing others conveys the
wrong signals and perverse incentives and results in wasteful use of
resources; in a world of scarcity, sustainable development is incompati-
ble with economic waste. Full-cost pricing is a necessary, though not
always sufficient, condition for sustainability. The latter calls for inter-
generational equity in addition to efficient allocation between uses and
over time. But, full-cost pricing goes a long way in motivating and
financing sustainable development.

By full-cost pricing we mean the incorporation of all incremental
(marginal) opportunity costs of production (and consumption) into the
supply price of the commodity so that all related scarcities and sacri-
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fices of society are reflected in the supply price facing the consumer or
user who then determines whether and how much of the commodity
to consume or use depending on one’s preferences and income. The
market demand price would then reflect valuation of the commodity
by the marginal consumer who is willing to pay just the supply price
(or marginal social opportunity cost).

P = MSOC
and

MSOC = MPC + MUC + MEC
and hence

P = MPC + MUC + MEC

is the full-cost pricing formula where P = market price; MSOC =
marginal social opportunity cost; MPC = marginal production cost (the
opportunity cost of labour, capital, energy and materials used up in
production); MUC = marginal user cost (forgone future benefits due to
current depletion); and MEC = marginal environmental cost (damages
imposed by the activity on other individuals or activities and/or the
natural environment).

Figure 2.1 depicts those various incremental costs as functions of
output as well as the market demand (D) curve which reflects the
marginal social benefit (MSB) from consuming the corresponding levels
of output. As is seen in the figure, underpricing output at P, (by subsi-
dizing production cost and ignoring depletion and environmental
damage costs) results in excessive output Q, (leaving less of everything
else). Full-cost pricing cuts output by half (in this case) down to Q
whose costs are fully paid and hence is more likely to be sustainable. As
we will see below, economic instruments are useful devices for bringing
into the equation (internalizing) unaccounted social costs and opera-
tionalizing full-cost pricing (see legend to Figure 2.1 for more details).

It should be noted that externalities could also be positive as is the
case with forest conservation or reforestation which protects
downstream farms from flooding or soil conservation which protects
dams from siltation. In this case, the market fails to account for all the
social benefits of these activities; as a result, too little forest manage-
ment, reforestation and soil conservation take place. Again, society is
worse off as a result and both forests and farms are less sustainable than
they would be if the full social benefits of these activities are accounted
for and their generator is appropriately rewarded. Again, economic
instruments serve as useful devices for internalizing these benefits to
their producers through commensurate payments for services provided
to society at large.

Full-cost pricing has many advantages. First, it provides the correct
signal regarding relative scarcities and a strong incentive to economize
and use resources efficiently, by presenting the user with the same cost
that society faces. With full-cost pricing, many, if not most,! unsustain-
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able production and consumption levels, patterns and practices will no
longer be viable and resources would be freed to flow to more sustain-
able activities. From a fiscal perspective, full-cost pricing reduces the
burden on the state budget from subsidies to producers and consumers
and from deficits of public utilities that do not fully recover their costs.
From a financial perspective, full-cost pricing reduces the need for
additional capital to expand supply systems. In the case of utilities and
public services facing increasing supply costs, (marginal) full-cost pricing
results in financial surpluses that can be used to finance environmental
improvements, to provide basic services to poor people at affordable
rates, or to make up the revenue shortfall from the reduction of distor-
tionary taxes. Furthermore, full-cost pricing conserves natural resources
and reduces environmental damage thereby reducing the need for
financial resources to undertake defensive or mitigatory expenditure.

For example, meeting growing energy demands by improving
energy efficiency and conservation through full-cost pricing of energy,
rather than by expanding supply eliminates the need for new power
plants and hence the need for funds to finance scrubbers to reduce SO,
or to plant trees to offset the additional CO, emissions. The savings in
financial resources could be enormous, while the economy is guided
closer to a sustainable development trajectory. Similarly, water pricing
that improves efficient use and encourages conservation eliminates the
need for construction of additional reservoirs, water treatment facilities
and wastewater disposal plants to meet growing demand; financial
resources necessary for mitigation of environmental impacts of dam
construction are also saved. Of course there are cases where supply
expansion becomes necessary, but postponement and a smaller scale
conserve financial and environmental resources. In financial terms,
postponement or reduced scale result in savings in interest payments;
in environmental terms postponement result in savings due to
improved information and knowledge about the resources at risk and
the development of environmentally less harmful technologies and
substitutes. It is true, full-cost pricing implies higher costs for producers
and higher prices for consumers in the short-run, but the long-term
benefits in terms of more sustainable economic growth outweigh these
costs, although some cushioning of the impact on low-income groups
might be necessary.

INTERNALIZING EXTERNAL COSTS THROUGH
EcoNOMIC INSTRUMENTS

Economic instruments such as removal of distortionary subsidies,
secure property rights, pollution taxes, user charges, tradable emission
permits and refundable deposits aim to correct market, policy and
institutional failures, institute full-cost pricing and bring about a
realignment of resource allocation with society’s objectives and inter-
ests: a necessary condition for sustainable development. Economic



Chapter 2
Full-cost Pricing and the Role
of Economic Instruments

A combination of institutional, market and policy failures results in
underpricing of scarce natural resources and environmental assets,
which is then translated into underpricing of resource-based and
environment-intensive goods and services. Institutional failures such as
absence of secure property rights, market failures such as environmen-
tal externalities and policy failures such as distortionary subsidies, drive
a wedge between the private and social costs of production and
consumption activities. As a direct result producers and consumers of
products and services do not receive correct signals about the true
scarcity of resources they use up or the cost of environmental damage
they cause. This leads to the socially wrong mix of economic output:
overproduction and overconsumption of commodities that are
resource-depleting and environment-polluting (price P, and output Q,
in Figure 2.1), and underproduction and underconsumption of
commodities that are resource-saving and environment-friendly. Thus,
the emerging pattern of economic growth and the structure of the
economy is one that undermines its own resource base, and is
ultimately unsustainable, since relative scarcities are not respected.

Market failures such as environmental externalities (and public
goods) leave important social costs (and benefits) outside the producers’
and consumers’ decision calculus. The lack of market prices for environ-
mental services effectively sets the marginal environmental cost (that is,
the cost to society from the diminution of these services by one unit)
equal to zero from the individual producer’s or consumer’s perspective.
This becomes one more source of underpricing of environmentally-
damaging commodities and overpricing of environmentally-friendly
commodities (movement from point A to point B in Figure 2.1). The
latter is not only relatively more costly but also absolutely more costly
because of the loss of resources and scale economies as resources shift
from more sustainable to less sustainable activities.

Institutional failures such as open access and insecure tenure,
reduce the user’s benefits from the conservation of depletable resources
and remove the marginal user (or depletion) cost from the decision-
maker’s calculus (movement from point B to point C in Figure 2.1). The
cost of depletion to the user is effectively set equal to zero and
unchanging regardless of scarcity even though the cost of depletion to
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instruments, when appropriately set, equal the unaccounted incremen-
tal opportunity costs and thereby bridge the gap between private and
social costs created by market, institutional and policy failures (see
Figure 2.1). As such, economic instruments are tools of internalization
of omitted social costs in private decision making and restoration of
efficient relative prices reflecting true scarcities and conveying correct
market signals. Secure property rights do this indirectly by bringing
depletion cost and (when broadly defined) environmental cost into the
preview and economic calculus of the ‘user’ of the resource or environ-
mental asset who now acts as ‘owner.’

The importance of internalization of environmental costs in
sustainable development and the critical role of economic instruments
in bringing it about was duly recognized by the United Nations
Conference on Environment and Development in Rio de Janeiro, June
1992. Principle 16 of the Rio Declaration states:

‘National authorities should endeavor to promote the
internalization of environmental costs and the use of economic
instruments, taking into account the approach that the polluter
should, in principle, bear the cost of pollution with due regard to
public interest and without distorting international trade and
investment’ (United Nations, 1992).

Economic instruments are ideally suited for reconciling environmental
concerns with development needs and integrating environmental and
economic policies by virtue of their

market correction quality,

efficiency or cost-minimization objective,
flexibility in accommodating heterogeneity, and
adjustability to changing circumstances.

Wb

Indeed, economic instruments can not only be used to reduce the
apparent environment/development conflicts but, if properly designed
and implemented, can actually make economic development a vehicle
of environmental protection and vice versa. Economic instruments can
be used to provide the kinds of signals concerning resource scarcity and
environmental damage that induce efficient resource use and
minimization of waste needed to make sustainable development possi-
ble. And while some economic instruments may be distributionally
regressive, the resources freed by greater economic efficiency, and the
revenues generated by these instruments can be more purposefully
directed at addressing equity issues.

The key to the promise of economic instruments is their ability to
harness the power of the market and the self-interest of the individual
and to turn these presumed adversaries of sustainable development
into powerful allies. This is done not by mandated or prescribed
actions, but by changing the economic incentives facing producers and
consumers; by taking full advantage of their self-interest and superior
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information at their disposal without requiring the disclosure of such
information and without creating large and costly bureaucracies.
Economic instruments in effect transfer from bureaucrats to the market
the responsibility of identifying and exploiting new and additional
low-cost sources of pollution control. Incentive-based systems provide
the regulators with the capability to reach and control previously
unregulated sources of environmental degradation. With tradable
emissions permits, for example, dispersed, small-scale sources too costly
to reach or in financial difficulty can be encouraged to control their
pollution voluntarily. They can do so by selling their pollution reduc-
tion credits to higher-cost pollution abaters who in turn would find it
in their own best interest to purchase them rather than control their
own emissions to a higher level at a higher cost (Tietenberg, 1993). This
is a major advantage for developing countries with large numbers of
small-scale polluters and undeveloped regulatory systems.

ErrICIENCY, COST EFFECTIVENESS AND EQUITY

Another advantage of economic instruments of enormous importance
to both domestic and international environmental policy (and
ultimately to sustainable development) is the separation of the
question of who controls pollution or practises conservation from the
question of who pays for it. This makes possible the attainment of an
equitable distribution of costs and benefits without sacrificing
efficiency or cost effectiveness, another necessary condition for sustain-
able and optimal development.

Clearly, to minimize society’s costs (ie, to be cost-effective), those
who are able to do it at the lowest possible cost should carry out pollu-
tion control and resource conservation. To be efficient, no more
pollution control should take place than is justified by the ensuing
benefits (ie, pollution control should be carried out to the point where
the incremental pollution control costs just equal the incremental
benefits or additional damages avoided). To be equitable, the cost of
pollution control should be paid by those for whom society has deter-
mined it is fair to do so. If the society’s sense of fairness, as determined
by the political process, accords the rights to a clean environment to
the society at large, the users of the environment for the disposal of
waste (polluters), whether producers or consumers, ought to pay the
cost of pollution control and abatement. Indeed, in this case polluters
are liable not only for the cost of pollution control to the socially
optimal levels, but they are also liable for payment for the use of the
assimilative capacity of the environment, a scarce, renewable, but
depletable resource with alternative uses.

This ‘polluter pays principle’ is widely accepted by most countries
as a fair distribution of pollution control costs. This principle is a state-
ment about cost distribution or fairness, not about efficiency. It does
not tell us who should control pollution or how to control pollution,
only that the costs are to be paid by the polluters. Mistakenly, polluters
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are thought to be the producers of goods and services; however,
consumers are indeed the ultimate polluters since, without demand,
the polluting products would not be produced in the first place. In
practice, the pollution control costs are shared between producers and
consumers according to the elasticity of demand? for the polluting
product in question.

Another misconception of conventional wisdom is that the private
sector is the most important, if not the exclusive, source of pollution
and environmental degradation while governments are viewed mainly
in the role of environmental regulators. In reality, governments and
state enterprises are themselves major sources of pollution and environ-
mental degradation, either directly through public production,
consumption and investment or indirectly through subsidization of
polluting activities and other misguided policies.

How are the pollution control costs to be allocated among
polluters? Fairness here requires that the costs be allocated in propor-
tion to the damages caused by each polluter (which are considered
proportional to emissions within the same airshed or watershed) and
not according to their pollution control costs. A combination of
efficiency and equity (with the polluter pays principle as the operative
rule of fairness) dictates the following:

1 pollution within a given airshed or watershed is controlled up to the
point where the marginal cost of control equals the marginal benefit;

2 those who have the lowest possible pollution control cost do most
of the abating until the marginal abatement costs are equalized
across all sources; and

3 the cost of pollution control is paid by those who generate the
pollution in proportion to their emissions.

Initially, producers bear the cost of pollution abatement; ultimately,
both producers and consumers do so, their relative shares depending
on the elasticities of demand and supply.?

The poliuter pays principle is not the only possible distributional
rule. Different societies in different cases may allocate the rights to the
use of the environment to the polluters, in which case the operative
distributional rule is the ‘beneficiary pays principle.” According to this
principle, those who expect to benefit from pollution control or conser-
vation are expected to pay the costs according to the benefits they expect
to derive. This may sound unfair and regressive because the layman'’s
perception of polluters is that of large, wealthy corporations and
multinationals, while the affected parties are perceived to be poor and
helpless.* However, there are many counter-examples of poor ‘polluters’
and wealthy affected parties (potential beneficiaries of pollution control).

Consider, for example, the case of upland shifting cultivators who
deforest watersheds causing downstream flooding and sedimentation
of irrigation and hydroelectric reservoirs that provide wealthy farmers,
urban residents and industries with water and energy. In this case,
clearly the beneficiary pays principle appears to be ‘fair’ and distribu-
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tionally progressive. Again, it should be made clear that although we
can generally characterize policies and instruments that favour the
poor over the wealthy as distributionally positive or progressive, it is
the particular society concerned that determines what is a ‘fair’ or ‘just’
distribution of costs and benefits.

Another example of the beneficiary pays application, which is also
seen as fair and equitable, is the conservation of the so-called global
commons. It is widely accepted that the cost of biodiversity conserva-
tion and control of greenhouse gases (GHG) ought to be borne by the
developed countries, the major beneficiaries. Again, this does not imply
that it is solely the developed countries that would actually conserve
their biodiversity or control their greenhouse gas emissions. Efficiency
requires that biodiversity conservation and CO, emission reductions
and sinks take place where they can be achieved at the lowest possible
cost, which may be in developing countries. Fairness or equity under
the beneficiary pays principle requires that the cost of biodiversity
conservation and CO, emissions be borne largely by developed
countries. However, since the developing countries would also benefit,
while the developed countries have historically been the main genera-
tors of GHG, this distribution of costs may be thought of as an
application of the polluter pays principle.

It is also possible that the property rights to environmental assets
(or to their services) are divided between polluters and affected parties
(potential beneficiaries of pollution control). For example, polluters
may be entitled to use the environment for the disposal of waste, free
of charge, up to the socially optimal level of pollution. Beyond this
level, polluters are subject to a pollution tax or charge, the implication
being that the society at large owns the right to the environment
beyond this level.

ECONOMIC INSTRUMENTS AS SOURCES OF REVENUES

Economic instruments can also raise large amounts of revenues that
can be spent on public goods that improve environmental quality or
used to reduce distortionary taxes such as income taxes, which dimin-
ish the incentive for work, or sales taxes which distort consumption
decisions. Indeed there is more experience with economic instruments
as sources of revenues than as incentives to change behaviour. In both
developed and developing countries, economic instruments have
largely been used to raise funds that can be directly spent to reduce the
harmful side-effects of pollution. Paradoxically, the potential of
economic instruments as revenue generators may lead to perverse
behaviour, as the incentive and revenue functions are in direct conflict.
Regulators collecting pollution fees and fines may have incentives to
maintain pollution levels to fill their budgetary coffers. For example,
the revenue maximizing behaviour of China’s local Environmental
Protection Bureaus (EPBs) is well documented (Panayotou, 1995a). The
effectiveness of specific instruments as sources of public revenues will
be discussed further in Chapter S.



Chapter 3

Economic Instruments:
Typology, Advantages, and
Limitations

The set of economic instruments available for implementing an
economic incentive approach to natural resource management and
environmental protection spans a wide range of options and possibili-
ties and the potential permutations and combinations are virtually
limitless. Any instrument that aims to induce a change in behaviour of
economic agents by internalizing environmental or depletion cost through a
change in the incentive structure that these agents face (rather than mandat-
ing a standard or a technology) qualifies as an economic instrument.
Different instruments have advantages over other instruments in some
applications and circumstances, and severe limitations in others. The
application and relative advantages and limitations of each type of
instrument will be addressed in connection with particular sectors and
sets of objectives and conditions in later chapters. In the present
chapter we focus on:

1 atypology and brief description of the range of economic
instruments that have been actually used or proposed;

2 their general applicability in different sectors; and

3 their major advantages and limitations.

The categories of economic instruments presented here represent a
move along a continuum from a Coasian' world of minimal interven-
tion by better defining property rights, through market creation and
Pigouvian? measures, to the use of legal instruments such as liabilities
and performance bounds. Figure 3.1 presents an indicative rather than
exhaustive summary of economic instruments for environmental
management, classified into seven broad categories:

property rights;

market creation;

fiscal instruments;

charge systems;

financial instruments;

liability systems;

performance bonds and deposit refund systems.

N oy W =
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Note: Broken lines indicate affinity between different categories of instruments

Figure 3.1 Economic Instruments for Environmental Protection and Natural
Resource Management

In Table 3.1 we present a matrix of these categories of economic instru-
ments and their sectoral uses.® The sectors parallel those identified by
Agenda 21. The table can be read across columns indicating the rich
variety of incentive-based instruments for placing the particular sector
on a sustainable path (and generating revenues to finance environmen-
tal investments). For example, biodiversity can be conserved to form
part of the future productive capital through patents and prospecting
rights, transferable development rights, charges for scientific tourism
and natural resource liability. These instruments become more effective
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by removing barriers to conservation and perverse incentives such as
land conversion subsidies and by introducing deforestation charges to
internalize the social costs of habitat loss resulting from deforestation.
Reading Table 3.1 down the columns and across the rows, it becomes
evident that there are fundamental principles of incentive creation and
revenue raising that can be applied to different sectors, thereby econo-
mizing on administrative and enforcement structures. For example,
secure property rights are as essential for biodiversity conservation and
protection of fragile ecosystems as they are for the protection of land,
forest, and water resources.

Below we discuss each broad category of instruments and their
constituent components, as outlined in Figure 3.1.

PROPERTY RIGHTS

This class of instruments is based on the recognition that excessive
resource depletion and environmental degradation arises from mislead-
ing price signals which result from the absence (or thinness) of markets
in resource and environmental assets. To the extent that the failure of
markets to emerge is due to the lack of well-defined, secure, and trans-
ferable property rights over resources (as opposed to other reasons such
as high transaction cost or failure to enforce contracts), establishment
of secure property rights should lead to the emergence of markets and
scarcity prices for the resource in question (assuming other barriers are
absent). With exclusive and secure property rights, resource depletion
is internal to the owners/users, whereas under open access it is external
to the users. The consequence of this internalization is that a rational
owner will not engage in resource extraction unless the price of the
resource commodity covers not only the extraction cost but also the
depletion or user cost, which is the forgone future benefit as a result of
present use,
As shown in Figure 3.1, property rights are of three main types:

1 ownership rights, such as land titles and water rights;

2 use rights, such as licences with geographic designation,
concession bidding, usufruct certificates and access rights (eg, to
roads, parks, etc); and

3 development rights as distinct from both ownership rights and use
rights.

Unattenuated, indefinite ownership is the purest form of property
rights, while short-term use rights lie at the other extreme. For scarce
resources with no significant externalities, unattenuated, private
ownership rights are likely to result in the most efficient resource use
and management (including long-term investment and conservation).
This is only the case provided private property is consistent with the
social norms and traditions of the society concerned; otherwise, the
private property owners do not feel (fully) secure or high enforcement

e e

———— e
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costs partially or fully offset the social gains from improved resource
management.

Property rights need not be private - they can be communal or
public (state) - but they need to be well defined, secure and transfer-
able if they are to effectively internalize depletion costs. Where
traditional, customary or communal rights exist, the best policy might
be the recognition and strengthening of these rights rather than their
supplantation with private property rights, especially if the latter is
alien to the local culture.

Private property rights

Divergence between the private and social discount rates also creates a
wedge between private and social objectives but it does not, by itself,
‘invalidate’ private ownership. As an economic instrument of efficient
revenue allocation, this divergence can be bridged either by eliminat-
ing its source (economic and political uncertainty, high-interest rate
policies, etc) or by introducing supplementary economic or regulatory
instruments, for example maximum allowable cut in forestry, a tax on
the rate of resource extraction or subsidies for soil conservation.

Assignment of property rights as an instrument for the internaliza-
tion of external costs has several advantages:

1 It goes to the root of the problem: the absence or malfunctioning
of markets due to undefined property rights.

2 It relies on the government to do what it does best, which is to
create the institutional infrastructure and legal framework for the
efficient functioning of markets; the government allocates property
rights and the markets allocate resources.

3 Since the government allocates property rights only once, leaving
future changes to the market, it has relatively low administrative
costs and it minimizes distortionary interventions in the price
system.

4 Property rights can be easily attenuated (restricted in certain ways)
to internalize other external costs or to pursue other social
objectives, through liens, easements and other restrictions of use
and disposal.

5 Unlike taxes and charges, property rights adjust automatically to
changing circumstances (ie, once established they meet the
automaticity criterion from then on).

6 Regardless of how property rights are distributed, efficiency is
ensured as long as the property rights are clear, exclusive,
transferable and enforceable, and no other market failures are
present.

The property rights approach to the internalization of external costs
has a number of limitations, which, though important, do not
outweigh the advantages in most circumstances, and could be
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remedied with additional instruments. One limitation is that the
assignment of property rights is a politically contentious issue subject
to rent seeking and corruption and can be used as an instrument to
achieve political objectives (eg, reward political supporters). A second
limitation is that the assignment (distribution) of property rights has
momentous distributional implications. If granted free of charge,
property right holders are given ownership to the entire present value
of the infinite stream of rents flowing from the resource. If the rights
are sold or auctioned, the issuing authority acquires the present value
of rents which it can then expend or redistribute according to its own
social, environmental, economic or other objectives.

The once-and-for-all distributional impact or property right
assignment has a double-edged implication for social policy. On the
one hand, it can be used as a means of improving wealth distribution;
on the other hand, it creates strong pressures from politically powerful
groups and organized interests who stake a claim to rights over natural
resources in the public domain. While assignment of secure property
rights to open access resources is certain to improve efficiency, manage-
ment and conservation, it may also deprive the poor of access to
common resources important for survival, unless they are the recipi-
ents of the property rights.

Property rights are particularly applicable to land and soils (land
rights), water resources (water rights), minerals (mining rights) and
other natural resources that can be parcelled out and enclosed, or their
boundaries easily demarcated and defended, as the ability to exclude
non-owners is critical to the effectiveness of property rights as an
economic instrument. Property rights are less applicable to situations
where the resource is mobile or fugacious (moves across boundaries, eg
marine fisheries), or where significant externalities infringe on the
content of the property rights, as when downstream land, water or a
fishery resource are the receptors of upstream externalities (eg, damage
from floods or water pollution resulting from upstream deforestation
or runoff of agrochemicals). In both these cases - a fugacious resource
or significant externalities — the security and exclusivity of the property
right is compromised and the right might no longer act as an incentive
for efficient use and management. At the limit, the behaviour of the
‘owner’ resembles that of an exploiter of open-access resources who
maximizes short-term capture and minimizes long-term investment.
This behaviour is also exhibited by farmers with only use rights or
insecure land titles; they tend to ‘mine’ rather than farm the land.

Finally, property rights (at least in their conventional form) are not
a suitable instrument for environmental management where the
resource itself or its use generates significant externalities, for example,
a forest in an upstream watershed. In this case, property rights to the
forest within the watershed fail to internalize the environmental
benefits of forest conservation (and environmental costs of forest
harvest) to downstream activities. The result would be too little forest
conservation and too much forest harvest from the society’s point of
view. If the externality were private, involving one or very few easily
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identified parties, the assignment of secure property rights to both
upstream and downstream activities would be sufficient to produce an
efficient allocation, through either: (a) bargaining between the parties
involved, or (b) unitization, that is, one party would buy out the other
and unify the upstream and downstream activity under a single
management, thereby internalizing the externality.

In the case of a public (widespread) externality with many sources
and receptors, the bargaining between the parties is constrained by
high transaction costs (information, negotiation, policing, etc).
Unitization, which can be effected either through assignment of
property rights to the entire river basin or to a single owner, could
result in monopoly control (another market failure) even if the distrib-
utional considerations could be addressed.

A consequence of the above limitations of property rights is their
unsuitability for management of environmental resources such as air,
water, atmosphere and the global climate. However, as we will see
below, it is still possible to harness the advantages of property rights in
the protection of the environment and management of fugacious
resources* and avoid their limitations through innovative market
creation such as tradable emission permits and tradable catch quotas.

Attenuation of property rights through regulation of use (eg, build-
ing-plot ratios) or restriction of certain types of development (zoning)
often occurs to intemalize externalities or public good aspects which are
significant but not significant enough to ‘invalidate’ private property.
Economic instruments such as differential land use taxes, development
charges and impact fees can be used for the same purpose.

Communal property rights

When externalities or public good aspects are pervasive, as in the case
of critical watersheds, forests with significant ecological functions,
fisheries, wildlife and biodiversity, the necessary restrictions and regula-
tions of private use could be so many and their enforcement so costly
that collective forms of ownership are a more efficient means of inter-
nalizing environmental costs. If externalities are local (eg, local
watershed, village forest, or local fishery), communal property rights
combined with private use rights (regulated by the community) could
internalize external costs with minimal management efficiency loss,
especially when the community has a cohesive social organization and
a tradition of collective resource management. It is important to stress
here that the management responsibility for the communal resource
(regulation of use, conservation, protection and investment in produc-
tivity enforcement and sustainability) lies with the collective owner,
the community, and not the individual users. The community may
exercise the management responsibility either directly through collec-
tive community institutions or internalize it to individual users
through obligations, regulations, norms, taboos and various social
sanctions (see Box 3.1).
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Box 3.1 Communal Property Rights: the CAMPFIRE Programme
in Zimbabwe

The Communal Area Management Programme for Indigenous Resources was
initiated by the government of Zimbabwe to achieve better wildlife resource
management. Local committees are encouraged to make their own decisions on
the best management of natural and wildlife resources, given clear property and
management rights. Initial programme funding was provided by the national
government and international environmental NGOs and technical support is
provided throughout the programme.

The most popular (and profitable) activity is managed safari hunting. Other
activities include wildlife tourism and sales and marketing of natural products. The
funds raised are invested back into the programmes or used to compensate
farmers whose livestock is damaged or kilied by managed wildlife. Because the
community has a direct interest in the sustainable management of these resources
and can earn a profit, this allocation of property rights produces the same
management decisions we might see if the resource were owned by a single,
private investor. The programme has the added advantage of supporting the
traditional lifestyle of the community.

Source: Thomas et al (1997).

State property rights

Where externalities or public good aspects dominate (eg, major
national watersheds, offshore fishery, biodiversity and unique environ-
mental assets), the most efficient means of internalization is likely to
be state ownership with regulated individual use rights through conces-
sion and licensing. In this case the management responsibility lies with
the state and could be exercised either directly through state agencies
or indirectly through regulations and incentives, In the case of global
public goods such as forests and biodiversity, where national
sovereignty precludes global community property rights, internaliza-
tion is effected through global conventions and international transfer
mechanisms, internationally tradable emission permits or transferable
development rights (see below).

MARKET CREATION

Unlike the case with the management of natural resources, property
rights in their conventional form are not an appropriate instrument for
the protection of the environment. In the case of most natural
resources, a great deal of the benefits and costs of resource use and
conservation occurs on site and therefore can be made internal to the
user through secure ownership of the site. Property rights effectively
internalize depletion cost (scarcity value) and on-site environmental
cost. Any external cost (off-site effects) or public-good aspects are
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internalized through supplementary instruments such as regulations
and incentives. In the case of environmental pollution, however,
individual property rights to the environmental media of air, water and
atmosphere are neither feasible - exclusion is not technically possible -
nor desirable; there is zero opportunity cost to allowing more people to
enjoy clean air. Indeed environmental quality is a public good that is
grossly under-supplied by free markets because it is not possible for
private providers to recoup the cost of supply.

One solution is for the state to provide the desired level of environ-
mental quality (like other public goods) and pay for it through general
taxation. This can be effected through a combination of pollution
control regulations, incentives and public investment in pollution
abatement. An alternative (often a more cost-effective one, as we will
see below) is to try and mimic the market, in fact, to create a market in
environmental quality. This approach treats the environment as a
scarce, yet non-market and unpriced resource, which is overused
because it is free. As a result, a solution might be to create a market in
which the right to use the environment as a waste sink (a sort of use
right) is assigned, priced and traded. Assignment (ie definition and
allocation of the right to use the environment) would ensure a total
aggregate use to the desired level of environmental quality, and specify
the content of individual rights (shares). Pricing, the consequence of
scarcity (resulting from the issuance of fewer environmental-use rights
than demanded), would ensure a more rational use of the environ-
ment, because the more it is used the more it costs; the more it costs,
the less it is used.

Tradable emission permits

Tradable emission permits are a tool for market creation. An aggregate
level of allowable emissions is set for each airshed or watershed and
allocated among polluters either according to the level of output or
current level of emissions.® Since the aggregate emissions quota is set at
or below the current level of emissions, an artificial level of scarcity is
created and permits acquire positive value (market price) (see Box 3.2).

Establishing a system of emission permits has relatively high
management costs, requiring the following:

1 Proper definition of airshed (trading permits across airsheds would
create hot spots), which in turn requires knowledge of the sources
and of the movement of pollutants under the local atmospheric
conditions.

2 Monitoring of ambient air quality in the airshed (or water quality
in the watershed) and the monitoring of the relationship between
emissions and ambient air quality.

3 Capacity to monitor or randomly inspect individual emission
sources to ensure that the emissions limit specified in the permit is
observed.
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4 A system of approving and recording credits, offsets and trades
among permit holders.

Depending on the type of pollutant and the content of the permit,
management requirements could be significantly reduced. For example,
in the case of a global pollutant such as CO,, there is no need to define
the airshed since it makes no difference where in the world CO, is
emitted or controlled, though ability to monitor sources and sinks is
still required for a workable CO, permit trading system. In the case of
local pollutants, systems of self-reporting, auditing and random inspec-
tion with sanctions for violations may suffice to replace a formal
system of approving and recording credits, offsets and trades.
Incentives for self-enforcement and group policing can be introduced
to minimize monitoring and enforcement costs, making the entire
group bear some cost for individual transgressions.

Tradable emission permits are nothing but tradable emission
quotas, a concept that has wide applicability beyond air and water
pollution and greenhouse gases. Consider the example of a mobile (or
fugacious) resource such as an offshore fishery suffering from overfish-
ing. Property rights cannot be assigned but a total allowable catch or
aggregate catch quota can be set (at say the maximum sustainable
economic yield) and allocated to existing fishermen in some equitable
way (eg according to average historical catches). Potential entrants can
be accommodated by reserving quotas for them or through the
purchase of quotas from retiring fishermen. If trading is allowed, the
individual tradable quotas would gravitate towards the most efficient
fishermen, ensuring that the allowable total catch is caught at the
minimum possible cost. Thus, overfishing is eliminated, the fishing
resource is protected, economic efficiency is achieved (ie fishery rents
are maximized) and fishermen who choose to leave the fishery, making
all this possible, are fully compensated. New Zealand has used this
system to manage its marine fishery.®

The major obstacles to the wider introduction of tradable permits
systems are the lack of inventory of emissions and sources and the
weakness of monitoring and enforcement of systems in many develop-
ing countries. It is reasonable, however, to expect further experiments
and a few actual trades taking place in coming years.

Tradable development quotas

Space limitations do not allow discussion of all the available instruments
in the category of market creation; two more examples should suffice. A
number of countries with substantial tourist industries are facing a serious
problem of expansion and haphazard development of their most popular |
resorts. In fact, the more attractive a resort is the more likely it is to be
degraded by overdevelopment. Experience shows that zoning and build-
ing regulations have been ineffective in many parts of the world to
regulate development and to maintain the quality of the tourist product
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Box 3.2 Developing Emissions Trading in Almaty, Kazakhstan

The city of Almaty in the Central Asian Republic of Kazakhstan endeavours to
develop an area-wide emission trading bubble as a cost-effective means of
achieving its air emission reduction goals. Almaty has a persistent air quality
problem. The existing air quality control strategy which includes technology-based
normatives and non-compliance charges has not been sufficiently effective to
achieve the air quality goals. Furthermore, the industry is concerned about the
inflexibility and unpredictability of frequently changing control requirements based
on ambient monitoring. The existing system fails to take advantage of significant
differentials in the marginal cost of emission control between industrial operations
to minimize costs of achieving air quality goals. High compliance costs and financial
difficulties result in both undercompliance and underpayment of fees and charges.

Under the contemplated ‘cap-and-trade’ programme, 1200 companies that
operate with proper authorizations within the city limits will be allocated a
five-year stream of emission allowances. The starting allocation for each facility
will be based on a formula that takes into account its actual emissions in 1991
and 1994. To achieve the air quality goal of 7-10 per cent annual reduction from
industrial sources in the city (Decree No. 68), the allocated emission allowances
will be reduced by 7 per cent (of initial baseline) per year. The companies will be
required to operate within their emission allowances or purchase additional
permits from other companies to cover any excess emissions. Firms that succeed in
reducing their emissions by more than 7 per cent a year would be aflowed to bank
the surplus allowances for future use (up to three years) or to sell them to other
firms. The city expects increased compliance and significant cost savings from the
trading programme since high-cost pollution abaters will no longer be forced to
achieve the same reductions as low-cost abaters. They could, instead, buy surplus
allowances from the latter at a significantly lower cost, thereby stretching their
limited resources further. The aggregate emissions will be reduced by 7 per cent as
the undercompliance of high-cost abaters. For hot spots, sales of credits would be
encouraged, but purchases would be permitted only from within the site; or
certain facilities would be required to buy credits at a higher ratio, such as 2 tons
of allowances for each additional ton emitted.

A significant source of capital for financing emission reduction at those
companies that have the opportunity (ie are low-cost abaters) but lack the capital,
would come from new and expanding companies which could buy into the bubble.
The need for new and expanding companies to buy in is not likely to be a major
barrier to entry and growth since their allowance requirements per unit of output
would be lower than existing facilities by virtue of their ability to choose more
efficient and less polluting technology. Firms which are currently not complying
because they lack the capital to install control equipment are, under the programme,
given access to the capital of the air credit buyers in order to undertake investments
and to create sellable assets. These assets, or surplus allowances, can result from
process changes, retrofittings, rebuilding, input change or relocation.

The city plans to monitor industrial emissions on a regular basis, and to require
that companies maintain accurate records of materials used and of resulting
emissions and that they report them to the city on a regular basis. To ensure
compliance, the certainty-equivalent consequences of non-compliance will be
made more costly than the cost of compliance.

Participating companies will be charged fees to hold, bank and trade
allowances. The revenues collected from these fees will be used to finance
monitoring and enforcement, thereby ensuring the financial self-sufficiency and
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sustainability of the programme. As the programme is still in the design stage, it is
not possible to predict if it will work as envisioned; yet the interest and
commitment of the city and the national policy makers to effective financing of
environmental improvements directly by the polluters is not in question. It provides
an inspiring contrast to other, less ambitious, initiatives by environmentally more
advanced countries.

Source: Margolis et al (1995).

(especially in coastal areas). Examples range from Southern Europe (eg,
Spain) to Southeast Asia (eg, Thailand) to the Caribbean (eg, Barbados).
Some countries (eg, Cyprus) were forced to introduce moratoriums on all
hotel and other tourism-related development for several years. The
moratoriums were later swept by an avalanche of accumulated applica-
tions, pressures for hotel development and a rush to build mostly poor
quality establishments from fear that the moratorium might be reintro-
duced. This is an example of a command-and-control intervention that
has clearly backfired, causing the rate of construction to accelerate and its
quality to decline, further downgrading the island’s tourist product.

Policy makers are searching for instruments that will help them
control and guide the pace of new development in tourist centres in
desirable areas and directions and to upgrade existing establishments,
thereby improving environmental conditions and the quality of their
tourist product. Tradable development quotas are such an instrument.
The relevant authorities can set a maximum allowable development (or
construction) quota, measured in, say, cubic metres of available space
(or number of rooms) for each year, in each area or zone, consistent
with their objectives to limit development and improve quality. The
aggregate quota in each area can then be allocated according to some
equitable (widely accepted) formula. Possible alternatives include
auctioning to the highest bidder with the revenues going towards the
upgrading of public places in the town (eg, developing parks, improv-
ing roads, cleaning beaches and reducing air and noise pollution).

An alternative allocation is by proportion of land-ownership in the
tourist zone, Under this arrangement each recipient of a quota has the
choice of using it in his/her own land, selling it to others or simply
banking it for future sale or use. The quotas thus gravitate to those with
the most profitable development plans and projects. Development
quotas and development rights can be made tradable across zones, but
the terms of trade must be specified by the issuing authorities to
prevent ‘hot spots’ of overdevelopment.

Tradable water shares

Another example of market creation is tradable water shares. This is
similar to water rights but distinct in that the resource is indivisible in
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its physical dimension but divisible in its use (analogous to the
environment).

Tradable water shares work as follows. The irrigation authority
issues percentage shares to the water stored in the system during each
season to farmers and other water users in the command area of a water
system. Each shareholder knows his/her entitlement by multiplying the
total amount of water in the system as announced by the water author-
ity each season, by his/her share. For example, if the total quantity of
water announced is 100 million cubic metres, if there are 20,000 house-
holds in the command area, and if an egalitarian allocation formula is
chosen, the individual farmer’s share would be 0.00005 which equals
5000 m? (= 0.00005 x 100,000,000) for the season.

The farmer, or rather, the water holder, is free to dispose of this
water share as he/she pleases: use it in his/her own field; sell it to
another farmer; bank it for future use; or sell it back to the water
authority at the prevailing market price for use elsewhere, for example
to supply urban users.

The institution of tradable water shares does presume the ability to
meter water and monitor use, but these requirements are not beyond
the capability of most water authorities and irrigation departments.
There are alternatives such as the allocation of shares to water user
associations who in turn allocate them to their members using their
own (informal) distribution and monitoring mechanisms.

Those who currently use large quantities of water, either because
they are large landholders with free water access due to their proximity
to the system or because they cultivate water-intensive crops, might
raise objections. This issue again can be addressed by selecting a share
allocation formula that takes these concemns into account through
partial grandfathering of existing users. In principle, there is no inher-
ent difficulty in allocating shares to people outside the command area
of a system, and it is especially desirable to do so for people in the catch-
ment (or watershed) area of the system. Fiscal instruments such as taxes,
royalties or charges can be imposed on water shareholders to skim off
part of the rents (or of the annual water share appreciation) to fund the
maintenance of the system and the protection of the watershed.

FiscAL INSTRUMENTS

Fiscal instruments such as taxes and subsidies can be used to bridge the
gap between private and social costs/benefits. For example, the prices
of polluting products such as gasoline or pesticides do not incorporate
the social costs of damage to people’s health and other activities which
arise from their use because these costs are external to the decision
maker (producer or consumer). Hence, polluting inputs and final
products are generally underpriced, both absolutely (in terms of social
costs) and in relation to non-polluting or less polluting products. This
results in overproduction and overconsumption which in turn result in



Economic Instruments: Typology, Advantages and Limitations 29

environmental damage at a higher than socially optimal level (see

Figure 3.2 Q,~Q).

Environmental taxes

Environmental taxes can be used to effect full-cost pricing: to bridge
the gap between private and social costs. To do this, the tax should be
set exactly equal to the marginal environmental damage corresponding
to the socially optimal level of pollution (see Figure 3.2). This tax,
known as a Pigouvian tax, is the embodiment of full-cost pricing,
adjusting the price of a good precisely by the amount of the reduction
in social welfare (at the margin) caused by the externality associated
with the good. The result is not a zero level of pollution externality but
an optimal level given the equality of the marginal benefit from the
reduction of pollution to its marginal cost, or alternatively, by the
equality of the marginal damage cost to the marginal benefit from the
production of the good, as shown in Figure 3.2.

Environmental taxes can be levied on: (a) the pollutant itself (ie on
effluents, emissions or solid waste); or (b) on final products associated

Price and costs MSC
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[ ] Dead weight loss
EXTERNALITY
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Q" Q, Output
Note: The tax moves the equilbrium from 1 e 2; the output from Q, to Q" {optimal); the price received

by the producers, P. goes down; the price paid by the consumer, P, goes up. Deadweight loss is reduced to
zero. (*Note that whether the tax is levied on the consumer or progucer leads to the same result).

Figure 3.2 Pigouvian tax
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with environmental externalities. Product taxes will be discussed in
more detail below and in Chapter 4.

Despite their great potential, both as incentives for improved
environmental behaviour and as generators of revenues for financing
sustainable development, environmental taxes have not expanded as
rapidly and as widely as it was hoped because of the political cost of
higher taxes and concerns about their effect on competitiveness and
distribution. While these concerns can be overcome with better design,
better marketing and gradual implementation, wider adoption will
continue to be rather slow, but accelerated somewhat because of the
snowballing effect of an increasing number of successful introductions
(see Box 3.3).

Emission and effluent taxes

Emission and effluent taxes are Pigouvian environmental taxes. They
are imposed directly on the pollutant and are set at rates equal to the
incremental damage from an additional unit of pollutant at the
optimum pollution level (see Figure 3.3). Emission and effluent taxes
are theoretically correct but face a number of practical difficulties. First,
to set the correct tax we need estimates of the marginal benefit and
marginal cost curves to determine the optimum pollution level. These
can be very difficult to determine. Second, a low tax does not provide
much of an incentive for environmentally sound behaviour, yet higher
tax rates require complex tax structures and administrative mecha-
nisms. And third, taxes based on actual discharges involve significantly
higher administration and enforcement costs than taxes on products.

Taxes on inputs and final products

Taxes on inputs and final products whose production or consumption
are associated with pollution externalities, though indirect and hence
less efficient, have the advantage of relying on the administrative
procedures of the existing tax systems. No monitoring of the sources
and levels of emissions or effluents is needed and product taxes can be
easily collected from producers at the time of exchange (sale, export,
import). Examples include taxes on fuels, on industrial chemicals and
on pesticides. Environmental taxes on final products are particularly
suited to the control of consumption-related pollution, because
consumers are made aware, through higher prices, of the environmen-
tal consequences of their choices (see Box 3.4).

An environmental tax on final products can be adjusted to ensure
international competitiveness; exports can be exempted, since the
products are not domestically consumed and inputs can be made
subject to an equal environmental duty.
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Box 3.3 Deforestation Tax in Brazil

One innovative instrument to address environmental and resource problems under
local conditions is the ‘deforestation tax’ for unsustainable forest uses. This tax is
used instead of mandating compliance with the reforestation requirement of
Agenda 21 (four trees per cubic metre of wood extracted). This instrument
represents a compromise between minimizing enforcement costs (in the case of
small operators) and creating an incentive to reduce deforestation. This embryonic
system of credits, offsets and (indirect) trades has both efficiency and equity
benefits which were explicitly recognized and, in fact, motivated the instrument.
Its major characteristics are:

* it avoids the prohibitively high costs of monitoring small reforestation projects;

e it takes advantage of economies of scale in reforestation by using the
collected funds for large-scale reforestation projects; and

= it gives small scale forest users a lower cost alternative to direct reforestation.

As this system currently stands, it suffers from loopholes and low reforestation
rates. The system can be refined and strengthened by increasing the charge and
by allowing trading of reforestation obligations between small and large-scale
forest users.

Source: Panayotou (1995a).

Differential tax structure

In the case of raw materials and intermediate products, a uniform
environmental tax may result in distortions and perverse incentives if
some inputs or uses result in greater environmental damage than
others. To remedy this problem a differential tax structure is often
introduced: materials with higher levels of externality are charged
higher tax rates, while environmentally friendly products have their
regular tax rate reduced (see Box 3.5).

The great advantage of a tax differentiation system is high adminis-
trative efficiency because it is integrated into the existing tax system
and requires little additional collection and enforcement effort. As
such, it is especially relevant to developing countries with low monitor-
ing and enforcement capabilities.

Differential taxation of products and services (differential VAT)
according to their environmental externalities has been used with some
success in Western Europe and it holds even greater promise in devel-
oping countries undergoing their formative years of industrial
development. This is discussed further in Chapter 8. A major limitation
of a differential VAT in which tax rates vary with the products’ pollu-
tion coefficients (or environmental damages) is its complexity and cost
of administration, while a simpler tax rate structure might be too blunt
an instrument for internalizing environmental costs.
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Figure 3.3 Optimal pollution tax and optimum pollution levels

Subsidies

Fiscal instruments include not only taxes but also subsidies that aim to
encourage less polluting behaviour. Instead of taxing the polluters to
reduce pollution to the optimum level, polluters can be subsidized to
reduce pollution. The optimal environmental subsidy is also equal to
the marginal environmental damage at the level of the optimal tax
(refer again to Figure 3.2). The outcome in terms of environmental
improvement and static economic efficiency (resources expended for
the improvement are minimized) is exactly the same except for differ-
ences in the transaction cost between collecting taxes and paying
subsidies.

There is, however, one dynamic difference that favours taxes. In the
long run, subsidies tend to induce new entrants into the industry (or the
expansion of existing producers) which results in both an increase in pollu-
tion and an increase in the cost of the subsidy. Distributionally, the burden
of environmental taxes falls on the producer and consumer of the pollut-
ing products while that of the subsidies falls on the taxpayers. In this
connection, subsidies violate the widely accepted polluter pays principle of
distributing pollution control costs (see Panayotou, 1998 for evidence from
China). The one exception is Pigouvian subsidies which internalize
positive environmental externalities such as the public good aspects
(environmental services) of reforestation or soil conservation. The optimal
subsidy equals the marginal environmental benefit where the marginal
social benefit equals its marginal social cost (see Figure 3.4).
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Box 3.4 The British Fossil Fuel Levy and Non-fossil Fuel Obligation

In an effort to shift electricity consumption away from fossil fuels and towards
renewable energy, the British government introduced the Fossil Fuel Levy and the
Non-fossil Fuel Qbligation (NFFQ). The Fossil Fuel Levy is charged on every
electricity bill and the revenues are used to finance the NFFO. Therefore, the levy is
a double subsidy for renewable energy. In 1996, the levy raised £94 million (or
US$145 million) from fossil fuel users and was channelled to the development of
renewable energy. This is the equivalent to an almost US$300 million ‘price
wedge’ between fossil and non-fossil fuels. Furthermore, as of April 1998, the
energy market will open to full competition and energy users will have the
opportunity to choose their source of energy; if prices are comparable (and the
levy-NFFO system helps renewables to compete), many users are expected to opt
for more sustainable energy sources such as wind power and geothermal energy
(Sykes, 1997). This case demonstrates that with the right instruments in place,
deregulation and market liberalization can help promote more sustainable
consumption patterns.

Source: Sykes (1997),

Cross subsidies and ‘feebate’ schemes

A hybrid of tax differentiation and subsidy is cross subsidization of
environmentally benign activities from tax revenues on environmen-
tally harmful activities. Examples include taxes on deforestation
subsidizing reforestation (see also differential land use tax below) and
taxes on fossil fuels subsidizing renewable energy development (see Box
3.6). The idea here is the simultaneous internalization of negative and
positive externalities through charges in relative prices and
self-financing transfers.

Investment tax incentives

Governments wanting to abide by the polluter pays principle and,
perhaps more importantly, facing growing budget deficits, do not
usually favour environmental subsidies, yet most governments are
rather generous with investment tax incentives. The most common of
such instruments are investment tax credits and accelerated deprecia-
tion for pollution control equipment and waste treatment facilities.
While their impact on the budget is no different than that of subsidies,
and while they equally violate the polluter pays principle, investment
tax incentives are popular with governments for two reasons. First,
their costs are hidden from public scrutiny and hence are an expedient
way to provide hidden subsidies, and second, they give the appearance
of promoting environmental protection without reducing competitive-
ness. Of course, the latter is not assured since the installation of the
mandated (and subsidized) pollution abatement facilities does not
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Box 3.5 The German Differential Petrol and Vehicle Tax

As part of its efforts to reduce vehicle emissions and promote the use of unleaded
petrol and catalytic converters, the German federal government implemented in
1985 a tax differential of DM 0.04 per litre (subsequently raised to DM 0.10 per
litre) in favour of unleaded petrol to change consumer behaviour. The differential
tax was very successful: today, unleaded petrol accounts for 90 per cent of all
petrol purchases in Germany. [Differential excise taxes have been used by virtually
all western European countries to promaote the use of unleaded petrol.]

At the same time, the German government introduced tax differentials for
low or reduced emission vehicles and gave new cars with catalytic converters a tax
holiday amounting to DM 3000 per car (subsequently lowered to DM 1100). This
was done in a revenue-neutral way, in the sense that high taxes on high emission
vehicles compensated for low taxes on low emission vehicles and the tax holiday
for catalytic converter-equipped cars. The government also offered a car tax rebate
as an incentive to equip older cars with catalytic converters making the system a
‘feebate’ scheme with both fee and rebate elements.

Source: Federal Ministry of the Environment (1993).

guarantee their efficient functioning. Indeed, many mandated water
treatment facilities are often found to be in unserviceable condition to
avoid operating and maintenance costs (see Panayotou, 1998 for some
evidence from China).

Tax incentives for environmental investments, in the form of both
tax credits and accelerated depreciation are practised in Canada, France,
Korea and Taiwan, among others, while both Japan and Germany
provide for depreciation and the Netherlands provides tax credits for
environmental protection investments (Jenkins and Lamech, 1992).7

Transferable reforestation tax credit

An interesting tax credit incentive that operates in Costa Rica is known
as the transferable reforestation tax credit. Landowners who choose to
keep their land under forestry (or plant native species) receive a tax
credit (ie they can deduct part of the costs from their taxes). This scheme
benefits in particular, big, wealthy landholders who pay a significant
amount of tax. To enable small landholders to share in the benefit of
the scheme, the government introduced a transferable tax credit system;
smallholders who keep their land under forestry earn tax credit that
they can sell to wealthy taxpayers to offset their high taxes. The annual
nature of both the credit and the investment (maintenance of land
under forest) makes this tax credit scheme more effective than those
discussed earlier. Yet a differential land use tax could have achieved the
same result more directly.
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Figure 3.4 Pigouvian subsidy

Differential land use tax

A differential land use tax has been operating in some states in Germany
for several years. Land uses are classified in a number of categories
ranging from most environmentally beneficial (eg natural forest) to most
environmentally destructive (eg industrial site). A charge is imposed
when a landowner changes land use from a higher to a lower class. The
more steps involved in environmental downgrading the greater the
charge (charge multiplied by the number of steps). For example, the
charge for downgrading from forestry to an industrial site is far greater
than from agricultural to residential use. The effect of this differential
land use tax is to internalize the environmental costs of forest conver-
sion and land use change. A similar system has been proposed for
Thailand that involves a system of land use taxes and subsidies depend-
ing on the corresponding externalities (Panayotou, 1991).

Industrial relocation incentives

A number of countries use tax credits and subsidies as industrial reloca-
tion incentives to induce polluting industries to move out of urban
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Box 3.6 The Swedish ‘Feebate’ Scheme for Cleaner Power

A classic 'feebate’ scheme has operated in Sweden since 1992 in the form of the
nitrogen oxide charge and rebate. Combustion plants producing electricity and
heat are charged $4.80 per kilogram of nitrogen oxide emitted and the revenues
are rebated to the plants in proportion to their energy production. It is, therefore,
not a tax but a revenue-neutral incentive for environmentally friendly behaviour.
Plants that produce more energy per unit of emissions benefit, while those who
are inefficient and highly polluting lose. Thus, the polluters underwrite the more
efficient and cleaner plants. Power plants range from those making a payment
($1.2 million) to those receiving a net income ($1.7 million). Several elements are
attractive about this system: (a) the charge has only an environmental purpose (it
is not a tax) which makes it more acceptable to the industry; and (b) because
plants are given an incentive to reduce pollution rather than being forced to do so
by regulation, the most efficient response is chosen by the plants based on their
own individual abatement cost circumstances (marginal abatement functions).
Differential taxation of products based on environmental impacts is beginning
to be practised in developing countries. For example, Thailand used a differential
tax between leaded and unleaded petrol in the early 1990s to encourage a shift to
unleaded petrol and reduced health effects of lead emissions, especially in
Bangkok. Cross-subsidization of environmentally friendly activities from taxes on
environmentally harmful ones has been practised in Indonesia by requiring logging
companies to pay a reforestation fee unless they reforest areas they cleared.
Unfortunately, the reforestation fee was set at a level much below the cost of
reforestation, thereby resulting in too much cutting and too little replanting.

Source: Swedish Ministry of the Environment (1991).

centres where the impact of pollution is high (due to exposure of large
population, limited ventilation, overburdened assimilative capacity,
etc) to less populated areas or industrial zones. Such credits and subsi-
dies are justified by the high cost of relocation, the freeing of
high-value land for more productive uses (eg, residential or commer-
cial) and economies of scale in pollution control which come from
consolidating similar industries within industrial estates. Turkey, for
example, offers a 40 per cent tax deduction on investment during the
two years of industrial estate construction. Small and medium size
tanneries receive a 7 per cent rebate on investment.

Fiscal policy reform

Environmental taxes, if properly structured, can become a major thrust
of fiscal policy reform. Conventional taxation throughout the world
taxes work, income, savings, investment and value added and leaves
untaxed (even subsidizes) leisure and consumption, resource depletion
and pollution.

A reform of the fiscal system that would reduce conventional taxes
and replace them with environmental taxes, so as to leave the total tax
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burden unchanged, would bring the economy closer to sustainable
development by stimulating economic growth and resource conserva-
tion and discouraging resource depletion and environmental pollution.
This is clear to see since the existing fiscal system of taxing social
benefits introduces market distortion, while a reformed system that
taxes social costs would remove market distortions and mitigate market
failures. Fiscal reform that is by design revenue neutral would not gener-
ate additional state funds but it would save government expenditures
on environmental regulation and pollution abatement and, in the long
run, increase the tax base and hence tax revenues without increasing
the tax burden. There is a rather heated debate as to whether a revenue
neutral environmental tax would result in a double dividend: better
environment and larger GDP. There is an agreement, however, that
broad-based environmental taxes with incidence on low marginal tax
inputs that replace revenue obtained from taxes with marginal tax rates
are likely to result in zero or negative costs (benefit) to the economy.

While an overnight shift from ‘taxes on value’ to ‘taxes on vice’ is
unlikely and potentially disruptive, a gradual shift towards environ-
mental taxes would be a move in the right direction.® For example,
income taxes could be reduced and the lost tax revenues replaced by
product taxes on gasoline, chemicals and other polluting products. Of
course, it would be more efficient to tax pollutants (SO,, CO,) directly
rather than polluting products (fossil fuels), but tax setting and collect-
ing would be more complex and costly, especially in developing
countries with limited administrative and technical capability. It may
also be true that product taxes tend to be regressive, but so are most
conventional taxes; care must be taken in the design of such taxes so
that the overall tax burden is progressive rather than regressive.
Furthermore, the revenues from environmental taxes can be expanded
in ways that mitigate or totally offset any adverse distributional
impacts of these taxes.

CHARGE SYSTEMS

Environment charges are rarely distinguished from environmental
taxes and are often used interchangeably, creating an unnecessary
source of confusion and often a source of friction between ministries of
finance and environmental agencies. In this study we distinguish
between charge systems and fiscal instruments. Charges are defined as
payments for use of resources, infrastructure and services and are akin
to market prices for private goods. One way of thinking of charges is as
‘prices’ for public goods or publicly provided private goods. They differ
from market prices for private goods because they are not market deter-
mined but are administratively set by a government agency, a public
utility or other types of regulated natural monopoly. This contrasts
them with taxes, which are not payments for ‘services’ but a means for
raising fiscal revenue. Pigouvian taxes, however, may be thought of as
a charge for the use of the environment’s assimilative capacity (a
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natural resource or public good) and hence, analogous to a user charge.

A second difference between charges and taxes is that taxes are
connected to the budget, forming part of the general government
revenues, while charges are extra-budgetary, aiming to recover cost for a
specific public investment or more appropriately, to finance the long-
term marginal cost of supply. More importantly, charges are used as
instruments of demand management and when set optimally (equal to
the long-term marginal supply cost) they may or may not recover supply
cost. When the long-term marginal supply cost is falling, ‘optimal’ user
charges result in a deficit; when it is rising, they result in a surplus (see
Figure 3.4). The deficit is usually met by a subsidy from the general
budget, while the surplus either goes to the budget or more often is
prevented through regulation of the tariffs charged by a public utility.

Due to this connection with the general budget and the propensity
to supply utilities (eg, water, electricity), public services and use of
infrastructure at zero or nominal cost, charges are perceived more as
taxes than as prices. Yet, because there is a correspondence between use
and payment, user charges are still seen as a means of partial cost recov-
ery rather than as a source of general revenue. If anything, finance
ministries might welcome a severance of the link between deficit gener-
ating utilities and the general budget. We may divide charge systems
into three groups.

Pollution charges

The first group may be called pollution charges and it includes
emission charges, effluent charges, solid waste charges, noise pollution
charges, and product charges. When set at optimum levels (equal to the
marginal damage cost), pollution charges are identical to Pigouvian
taxes. Pollution charges are widely used in Europe, especially as revenue
sources (see Box 3.7).

User fees

The second group of charges may be called direct or ‘active’ user
charges and it includes utility charges (eg, for water, electricity, etc),
road tolls and access fees (to parks, beaches, etc). These fees or charges
are analogous but not identical to prices for private goods. Road tolls,
for example, may be thought of as congestion prices not as prices for
gaining access to roads. If there is no congestion, restricting access to
roads through road pricing reduces social welfare because there is an
unused opportunity to make someone better off without making
anyone worse off, known as a ‘Pareto improvement’.
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Box 3.7 Pollution Charges in Russia

Pallution charges were introduced in the Russian Federation in 1991 since traditional
command-and-control regulations throughout the economy were failing miserably. As
in many formerly command economies, the charge is based on levels of pollution
exceeding those allowed by industry-allocated pollution permits. The charge is based
on the estimated average cost of implementing programmes to reduce emissions. The
resulting amount calculated is then adjusted to reflect regional conditions, using a
‘coefficient of ecological conditions'.

As in other countries in the region, funds collected from these charges are
transferred to a national and several regional environmental funds. As part of the
decentralization process, only a small portion of these funds are allocated to the
state coffers, with the lion's share accruing to the regional environmental funds.
While it is difficult to assess the success of the charges owing to the high level of
evasion, there were almost $4 million in expenditures from the Federal
Environmental Fund in 1994 alone. This is a mere drop in the ocean compared to
the massive environmental problems facing the region and several improvements
have been recommended:

1 simplification of the process and lowering of constraints placed on enterprises;

2 change from measurement based on a materials balance approach to more
direct measurements of effluents and emissions;

3 more accurate and complete record-keeping; and

4 better monitoring and enforcement.

Source: Kozeltsev and Markandya (1997).

Betterment charges

The third group of charges may be called indirect or ‘passive’ user
charges and they include betterment charges and impact fees.
Betterment charges are usually imposed on private property that
benefits from public investments. For example, private property values
may increase manifoldly as a result of new roads, parks and environ-
mental clean ups. While property taxes capture some of the windfall
appreciation, betterment charges may also be imposed to collect
revenues for financing the relevant public investment or for partial cost
recovery. This is an application of the beneficiary pays principle and
could be a major source of financing,.

Impact fees

Impact fees are charges that aim to internalize the external cost of
private investments (construction, tourism, or industrial development)
on the landscape or the ambient environment. For example, a charge
may be imposed per cubic metre of built-up space. The incentive effect
here is stronger than with betterment charges, especially as it applies to
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new construction. As such, impact fees may be classified as ‘visual
pollution charges’ and included in the first group. Generally impact
fees are applied in cases of greater environmental impact, and may, in a
sense, be thought of as the reverse of betterment charges.

FINANCIAL INSTRUMENTS

Financial instruments have many similarities with subsidy and tax
incentive systems and share many of their limitations as well. Financial
instruments are distinguished from fiscal instruments because they are
often extra-budgetary and financed from foreign aid, external borrow-
ing, debt for nature swaps and the like. Since funds are fungible and
loans must be serviced and repaid somehow, the implications of finan-
cial subsidies are not very different from those more closely connected
with the government budget. Often the motivation behind the creation
of special funds for environmental protection or resource conservation
is to avoid the scrutiny of the budgetary process. Yet, the propensity of
many finance ministries to under-spend on resource conservation and
environmental protection and to overspend on distortionary subsidies
to environmentally destructive activities provides ample justification
for earmarked environmental funds.

Environmental funds

When environmental funds are financed through environmental
charges or external borrowing, they often become a source of friction
with finance ministries that tend to regard them as soft funds, crowding
out other higher-return private and public investments. Indeed, the
principles of public finance dictate that such funds should not be
earmarked if there is no direct relationship between what is bought and
what is received, especially if the rate is based on ability to pay (ie taxes).
In these cases, the revenues raised should go to the treasury to be
reallocated across all consumers in the form of public goods such as
roads, hospitals or schools. However, spending distortions such as subsi-
dies and the fact that people’s willingness to vote for new taxes and fees
may depend on earmarking, may justify some form of earmarking.

Financial instruments such as revolving funds, green funds, reloca-
tion incentives and subsidized interest or soft loans for projects with
significant positive externalities such as reforestation, may be justified
as:

1 second-best responses to distorted or inefficient capital markets;

2 vehicles for internalizing positive externalities;

3 environmentally minded investors’ willingness to pay for socially
responsible investments; or

4 instruments for mobilizing additional financial resources for
conservation, environmental protection and sustainable
development.
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While the instrumental value of financial incentives in a second-best
world cannot be denied, the first-best policy is the correction of capital
market imperfections, efficient budgetary allocations and full-cost
pricing. Financial subsidies, soft loans, subsidized interest rates and
foreign exchange or special funds are too blunt as instruments for the
efficient internalization of external social costs.

LIABILITY SYSTEMS
Legal liability

This class of instruments aims to induce socially responsible behaviour
by establishing legal liability for:

natural resource damage,

environmental damage,

property damage,

damage to human health or loss of life,

non-compliance to environmental laws and regulations, and
non-payment of due taxes, fees or charges.

Qv O =

The difference between liability systems and other instruments (except
for enforcement incentives and non-compliance charges) is that the
threat of legal action to recover damages is the economic instrument
that internalizes the external cost in the first instance. Unlike taxes and
charges that are set at the level of marginal damage cost to alter the
relative probability of environmentally harmful products and activities,
and unlike environmental bonds and deposit-refund systems which
internalize ex ante, the environmental risk liability systems assess and
recover damages ex post.

Liability insurance

Liability insurance has emerged as an instrument for pooling and
sharing liability risks among liable parties. Liability systems are not
recommended for developing countries with poorly developed legal
systems, or with cultures that very rarely use courts to resolve disputes
or award damages (although ‘liability systems’ are not unknown to
traditional societies, where the tribal chief or the elders settle disputes
and award damages). One particular type of liability system practised
in the USA, the joint and several liability for hazardous waste sites, is
particularly litigation-intensive and cost-ineffective. Legal fees rather
than cleaning costs account for the bulk of the costs of the so-called
Superfund for cleaning hazardous waste sites in the USA. This system is
clearly unsuitable for developing countries, but even transitional
economies with an inherited large number of contaminated sites would
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Box 3.8 Performance Guarantee Bonds for Forest Management in
the Philippines

In its efforts to halt deforestation and promote sustainable forest management, the
Department of Environment and Natural Resources of the Philippines introduced a
new type of forest lease agreement, known as Industrial Forest Management
Agreement (IFMA). Under the agreement, private concessionaires are assigned
responsibility for management of not only production forests but also protection
forests and industrial plantations in deforested land, all within a single unit.

IFMAs are awarded not to the highest price bidder, but to the concessionaire
who is prepared to post the highest performance guarantee bond to secure that
all obligations under the lease would be discharged. A floor price of US$3.6 per
cubic metre and a minimum value of $217 per hectare was also stipulated. The
Forest Guarantee Bond (FGB) is in effect a refundable deposit with the
government and has the following positive features:

1 It employs competitive bidding to allocate harvesting rights.
It encourages responsible long-term management by the concessionaire, who
is rewarded with return of the bond with interest.

3 The concessionaire accumulates equity through improvements which can be
realized through sale of rights.

4 It provides a means of penalizing the concessionaire in case of violation of the
terms of the agreement and financial resources to effect remedy.

5 It provides a market signal of whether forest management is profitable in the
particular area (low or no bond bids indicate unprofitability of management
without government subsidy).

The form of FGB was left unspecified and most IFMA holders opted to post a
surety bond obtained from a bonding company in exchange for a collateral and
annual premium payments, rather than a cash bond deposited in one interest-
bearing escrow account. While the system did not work as fully as envisioned, it
has demonstrated the scope of innovative market-based instruments to internalize
the benefits (costs) of good (bad) management in the form of capital costs. The
system also aimed to some extent at subsidizing forest protection and
reforestation from current revenue realized from timber. A drawback has been that
the bond was not accompanied by a waiver of forest charges on timber contracted
and was seen as an added burden rather than as an alternative to changes. [In a
somewhat similar system, Chile requires forest concessionaires to acquire
insurance policies to cover potential environmental damage.]

Source: Ruzicka and Speechly (1994).

do well to avoid burdening their privatization efforts and nascent
markets with joint and several liabilities.’
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PERFORMANCE BONDS AND DEPOSIT-REFUND
SYSTEMS

Environmental performance bonds and deposit-refund systems are
economic instruments that aim to shift responsibility for controlling
pollution, monitoring and enforcement to individual producers and
consumers who are charged in advance for the potential damage. Often
the state is saddled with huge bills for cleaning up oil spills and contami-
nated land, for collection and treatment of hazardous waste, for
reclamation of abandoned land after mining, for reforestation after
logging and for man-made ‘natural’ disasters. In fact, a large portion of
public environmental expenditures around the world is for restoration of
degraded environments, which could be prevented or paid for by the
polluters or beneficiaries of a cleaned environment. The government can
reduce its share of the clean up and restoration bill (and, in fact, the
overall size of the bill) by instituting, for example, deposit-refund
systems, environmental bonds, bank guarantees for compliance with
environmental rules and presumptive charges based on engineering or
statistical output-waste coefficients, with refunds for improved efficiency.

Environmental bonds
Environmental bonds, for instance, ensure that:

1 resource extracting companies and potential polluters take
adequate measures to minimize the environmental damage caused
by their activities;

2 they effect clean up and restoration of residual damage in the most
cost-effective manner; and

3 adequate funds are available for the clean up of waste and restoration of
damaged environments by anyone who fails to comply. Environmental
bonds need not be a constraint on economic activity, as they can be
invested in interest-bearing accounts or replaced by bank guarantees. In
developing countries environmental bonds can be made to work more
effectively if they are guaranteed by a third, neutral party, are activity-
and relative scope-specific, and bonds’ rates are set carefully to reflect
inflation and currency fluctuations (see Box 3.8).

Deposit-refund systems

Deposit-refund systems are applicable to a wide range of products and
by-products from beverage containers and packaging of car batteries and
vehicle hulks, to plastics and hazardous materials. In the absence of such
deposit-refund systems, the government must expend scarce public
revenues for their collection or leave such waste uncollected to litter
water bodies and soils, thereby damaging public health and wildlife and
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Box 3.9 Voluntary Agreements in Germany, the United States,
Canada and India

Since the 1970s, various sectors of the German industry issued more than 70 self-
commitments to reduce pellution, including greenhouse gases. For example, in
March 1995, 15 industry associations in Germany voluntarily declared that they
were prepared to reduce their CO, emissions by up to 20 per cent below 1987
levels by the year 2005. A year later, the Federation of German Industry issued an
over-arching declaration committing its members to reduce CO, emissions by 20
per cent compared to 1990 levels. The government followed with a political
declaration committing itself to refrain from additional regulatory measures on
global warming prevention to allow the private initiative of the German industry
to take effect. The government even went to the extent of promising either an
exemption from any EU-wide carbon tax for those sectors of industry involved in
the voluntary commitment, or a full credit for the CO, reductions achieved. In
Europe, there are more than 300 voluntary environmental agreements.

In the United States, the government exempts private land owners from further
requirements under the Endangered Species Act if they take approved voluntary
measures to protect wildlife. As many as 225 Habitat Conservation Plans are now in
existence under this programme. Critics call for the posting of bonds or other security
in case additional conservation measures become necessary.

In 1991, the Federal Office of Pollution Prevention in Canada implemented a
voluntary pledge programme called Accelerated Reduction/Elimination of Toxics
(ARET). Under the programme, 278 private and public firms voluntarily pledged by
the year 2000 to reduce their emissions of 30 persistent, bioaccumulative and
toxic substances by 90 per cent and another 87 substances by 50 per cent. By
1995, emissions were reduced by 10,300 tons, including a 50 per cent reduction
of high priority chemicals.

In a similar effort, the government of India has launched a campaign to
encourage the industry (especially small and medium scale firms) to organize itself
in Waste Minimization Circles. Each Circle brings together representatives of
industries related either by process, product or location, to exchange information
on waste reduction approaches and experiences. With leadership from within the
group and technical assistance from a resource person from universities or
technical institutions, each group meets periodically to discuss action-oriented
ways to minimize waste.

Sources: http:/iwww.ec.ca/aret/e12elzchle.htmi; OECD (1995b).

harming the country’s tourist potential and investment climate.'® A
great advantage of deposit-refund systems for developing countries is
the inducement of a labour-intensive activity (waste collection) in an
environment of low-cost, abundant, and underemployed labour.

Induced self-regulation

Induced self-regulation may be more efficient and cost-effective than
direct government regulation because industries know best how to
control their own waste. Self-enforcement is induced by reputational
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concerns and a desire to be accepted by other members of the association
and by the community. The cost of policing and monitoring is signifi-
cantly reduced and assumed directly by the source. The funds needed for
environmental clean up and enforcement of environmental regulations
are reduced and generated from within the industry in a manner that
alters behaviour and the way of doing business (see Box 3.9).

An alternative approach is the establishment of Industrial
Environmental Funds through presumptive charges on industries
according to expected waste generation and use of such funds for
environmental clean ups carried out by the private sector on a compet-
itive basis. Combined with environmental auditing by accredited
auditors and rebates (or surcharges) for better than (or worse than)
average performance, such funds can serve both as incentive systems
and as financing vehicles of sustainable development. For details on
such a fund for Thailand, see Panayotou (1993a).



Chapter 4:
Creating Incentives for
Sustainable Development

As noted earlier, economic instruments serve the dual function of creat-
ing incentives and of raising revenues for sustainable development. The
relative significance of these functions varies depending on the type of
instrument, the rate at which it is set and the elasticity of the demand
for the commodity concerned. In this chapter we focus on the incen-
tive effect of economic instruments and in the next chapter on their
financing effect.

According to Stavins and Whitehead (1996), ‘Market-based instru-
ments are regulations that encourage behaviour through price signals
rather than through explicit instructions on pollution control levels or
methods’. This is literally true of taxes and charges and even tradable
polluting permits but is only implicitly so of other instruments such as
property rights and environmental bonds.

It is accurate to say that economic (in the sense of non-command)
instruments encourage a change in behaviour through a change in the
incentive structure, effected in a variety of ways from property rights,
through price signals to legal liabilities and even official procurement
policy (see Box 4.1). In what follows we examine how the various instru-
ments we introduced in the previous chapter change the incentive
structure phasing economic agents from those that promote environ-
mental degradation to those that promote responsible management.

PROPERTY RIGHTS

With secure property rights, the price of resource commodities such as
minerals, oil and timber reflects the resource depletion cost and
provides the ‘right’ signals for efficient use and conservation in line
with changing relative resource scarcities. This result is based on three
assumptions:

1 that the resource markets that emerge following the assignment of
secure property rights are competitive;

2 that there is no divergence between the private and the social rate
of discount; and

3 that there are no significant externalities (such as negative environ-
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Box 4.1 The US Green Procurement Policy

Since 1992, the Office of Federal Procurement Policy of the US Office of
Management and Budget (OMB) and the Federal Energy Management Program
(FEMP) of the US Department of Energy have been co-sponsoring the Federal
Procurement Challenge. The Challenge helps federal agencies to comply with the
Energy Policy Act of 1992 and Executive Order 12902, which directs all federal
agencies to buy products that are among the 25 per cent most efficient in terms
of energy and water use, or at least 10 per cent more efficient than DOE's national
efficiency standards. Twenty-two federal agencies accounting for 95 per cent of
federal purchasing are participating in the Challenge. The FEMP publishes energy
efficiency recommendations for meeting the Executive Order and provides
technical support for meeting the goals of the Challenge. The direct objectives of
the Federal Procurement Challenge are to: (a) save taxpayers’ money; (b) conserve
energy, water and other natural resources; and (c) reduce federal emissions,
including greenhouse gases, by the federal government. But more important than
the direct benefits of the Challenge are the indirect effects that it levers: it helps
support and expand the market for 'best-practice’ energy-efficient, resource saving
products; it lowers the cost of environmentally friendly products by providing scale
economies and a large and reliable market; it provides leadership for state and city
governments as well as corporate and other institutional purchasers to give
preference to environmentally sound products and services in their purchases.

Source: US Department of Energy, Federal Energy Management Program (FEMP), The
Federal Procurement Challenge,
http:/mww.eren doe.gov/ifemp/procurement/chalienge.hitmi

mental impacts) from resource extraction that have not been
internalized through the established property rights.

If these conditions are not met, secure property rights alone do not
suffice to create the right incentives for socially optimal resource alloca-
tion: more specifically, non-competitive markets lead to a distorted
time path of resource use; higher private discount rates lead to faster
resource depletion than is socially optimal;! and unaccounted, negative
environmental externalities have a similar effect., Hence, additional
instruments are necessary to promote competition or regulate monop-
olies, to induce a longer time horizon and to internalize off-site effects.

While the policy maker has a large toolkit of economic and regula-
tory instruments (taxes, charges, subsidies and the like) to choose from
to complement the assignment of property rights, the assignment of
secure, exclusive and transferable property rights goes a long way in
correcting the incentive structure and altering the behaviour of
resource users to a form that more closely conforms to socially
responsible behaviour.

One example of assignment of property rights is the granting of
rights of use of a resource. User rights by themselves do not ensure
efficient use and sustainability. For example, a user that conserves or
invests in the resource assumes all the costs yet can capture only a
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small part of the benefits; the rest accrue to other users, who have an
incentive to free ride. Even for resources with minimal externalities,
(eg, cropland), use rights that are limited in duration and non-transfer-
able (eg, usufruct or stewardship certificates) discourage conservation
and investment by: (a) short-time horizon or uncertainty of tenure; and
(b) the inability to recoup the costs and liquidate any equity value
accumulated through investment in the resource such as land improve-
ment, soil conservation and forest regeneration. Classic examples are
logging firms with short-term forest concessions, shifting cultivators
and farmers with short-term tenure. This problem can be partially
addressed through longer contract duration, renewability and transfer-
ability of concession and use rights. At the limit, indefinite, freely
transferable, comprehensive and exclusive use rights are equivalent to
full ownership rights and have the same conservation incentive effects.

In situations where assignment of private rights is technically not
possible or socially unacceptable, recognition of traditional command
property rights and their protection against outside pressures may be a
more efficient, equitable and sustainable arrangement than formal use
rights (eg, licensing) or other attempts at apportionment. A key consid-
eration is the existence in the community of a social organization for
joint management and enforcement of norms of access and use.

MARKET CREATION

Tradable emission permits

Trading of pollution rights (or permits) would ensure that the assimila-
tive capacity of the environment, a scarce resource, is put to its best
possible use and that a given level of emissions reduction is achieved at
the least cost. Over time, economic growth and the need for expansion
of economic activity would induce industries to become increasingly
more efficient in the use of the environment, to further reduce waste
per unit of output and to develop new non-polluting technologies and
products as well as more efficient pollution abatement methods, to
make room for expansion with the limited number of pollution permits.

Industrial producers with a deficit of permits or with expansion
plans must secure emission permits by reducing emissions from exist-
ing plants. Alternatively, they may purchase permits from other
polluters who are either able to reduce emissions at a lower cost than
them or who find it more profitable to sell their permits than use them
themselves. Thereby, the desired reduction of emissions (and hence the
desired level of ambient environmental quality) is attained at the
minimum possible cost to society. At the same time, a strong incentive
is provided for continued efforts to improve efficiency and to develop
cleaner technologies.

Even if the aggregate quota of permits is set at the current level of
emissions, the expansion of economic activity creates a scarcity of
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permits with all the desired incentives described above. Furthermore,
government and non-government environmental organizations have
always the option to purchase and retire pollution permits in order to
speed up improvement in environmental quality. In the USA, for
example, the Environmental Defense Fund (EDF), Department of Energy
(DOE), Arizona Public Service and Niagra Mohawk (NiMo), a New York
utility, participate in one such programme. They ‘exchange SO,
emissions allowances issued under the Clean Air Act’s Acid Rain program
for excess CO, emissions reductions that may be used to meet explicit
commitments made to DOE to reduce greenhouse gas emissions’
(Environmental Defense Fund, 1994). NiMo has agreed to then donate
the CO, allowances to an environmental organization to be retired.

Whether the emission permits are issued free of charge, sold at a
fixed price or auctioned to the highest bidder makes no difference from
the point of view of economic efficiency. As long as they are fixed in
number and freely tradable, the level of emissions reduction will be
attained at the lowest possible cost to society. Distributionally,
however, it matters a lot. Awarding pollution permits to polluters free
of charge amounts to assigning property rights to them over the assim-
ilative capacity of the environment, or at least a use right, up to the
specified level described in the permit. Thus, the permit entitles the
polluter to the present value of the stream of profits arising from free
disposal of the allowable amount of emissions into the environment. If
the permits are instead sold or auctioned, the state is the recipient of
the revenues, which can then be passed on to the citizens either in the
form of an increased supply of public goods or lower taxes.

Alternatively, emission permits could be allocated to the general
public (say, one person/one permit) with the total number of permits
fixed at the socially acceptable level of emissions. Polluters would then
have to buy their permits from the general public, which has, under
this allocation, the entitlement to the present value of benefits from
the use of the assimilative capacity of the environment. In other words,
the general public has the right to an unpolluted environment and
should be compensated by the polluters for any reduction in environ-
mental quality. This, unlike the allocations discussed earlier, is
consistent with the polluter pays principle. Different combinations are
also possible, for example 50 per cent to polluters and SO per cent to
the general public; or 30 per cent to current polluters, 20 per cent to
future polluters, 20 per cent to the public, 20 per cent to the govern-
ment (or the environmental protection agency) and 10 per cent to
environmental NGOs.

Whatever the allocation, efficiency and environmental quality are
not compromised, only the distributional implications are different.
Therefore, those who criticize pollution permits as a right to pollute are
correct only in the case where the polluters are given the permit for
free. If the polluter has paid a market price for the permit, the criticism
could only be that the ‘price’ of the permit is ‘too low,” or the supply of
permits is ‘too large,” which is the equivalent to saying a higher level of
environmental quality is desired.
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Tradable development quotas

When choosing the number of tradable development quotas to be
allowed, just as with emission permits, an aggregate level of develop-
ment must be chosen. The resulting allocation of permits creates a
market reflecting scarcity of space available for development. Since the
quotas have a high and possibly rising scarcity value, they are used only
for high-quality tourist development with more open spaces, green
areas and environmentally sensitive landscaping that would allow
charging higher prices.

Additional development quotas could be acquired by a developer
through retirement of equal (or larger, eg, 1.5) existing built-up space in
the same zone. This would act as a strong incentive for upgrading exist-
ing establishments, since no one else would be willing to incur the cost
of demolition and new construction unless he/she planned to develop a
higher quality, more profitable establishment. Moreover, owners of low-
quality units can always sell their grandfathered development rights in
the market for development quotas. The upgrading of existing units can
also be accelerated by setting a less-than-one-to-one ratio of grandfa-
thered development rights to development quotas or by introducing a
graduated charge on built-up space (old and new), which would also
vary by quality of establishment (two to three classes of quality).

Tradable water shares

Tradable water shares are another example of market creation to induce
efficient resource allocation and create incentives to conserve the
resource. Consider surface irrigation systems in developing countries.
Farmers receive irrigation water free of charge. The result is overuse by
those with easy access, with consequent waterlogging and salinization
of soils while lands further afield or downstream suffer from shortage
and water stress. The consequence is that the value of the marginal
product of water in much of the irrigated agriculture is near zero or
even negative, as waterlogged farmland becomes less productive, while
other users (cities, industry, farmers with inadequate and unreliable
supplies) are willing to pay a high price for additional water quantity.
The value of the marginal product to the urban and industrial user is
several times higher than that of farmers with easy and often free access
to irrigation systems.

Calls for irrigation water pricing have been rejected by both farmers
and governments as regressive and unfair since farmers are often
among the lowest income groups. However, tradable water shares can
address all the equity concerns of policy makers and at the same time
improve the efficiency of water use by directing it to its higher value
use. In fact, this instrument can improve income distribution by assign-
ing property rights (water shares) to an increasingly scarce resource to
smallholders and the landless and by providing them with a new
market opportunity. At the same time water resource conservation is
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influenced as higher prices encourage more efficient use of the resource
and the environment is spared of new dams and pipelines. Economic
efficiency is increased as the price of water is equated to the marginal
cost of its provision and the aggregate benefits from this scarce resource
are being maximized. All these are necessary conditions for sustainable
development,

To recap, the following outcomes are certain to result as we move
from unowned and unpriced water to tradable water shares:

1 The water share holders will use their water share as they judge
best for themselves, and they will be significantly better off as a
result.

2 Water scarcities in previous deficit areas will fall and the effective
price that users pay, for example to private vendors, will be
reduced.

3 Water will flow to the higher value use much in the same way as it
flows downhill by gravity.

4 Water will be used efficiently by both rural and urban users and
conserved as a valuable commodity.

S Supply expansion will become unnecessary or be postponed for
several years, saving the environment from the impacts of new
dam and/or pipeline construction.

Despite the many benefits of such an arrangement, there are different
technical and institutional problems to resolve. Water share allocation
requires the ability to control, monitor and meter water flows and
water use. This may be technically difficult and costly, especially when
it involves many small farmers scattered throughout the countryside.
Transaction costs can be reduced significantly, however, by allocating
bulk water shares to water user associations for further allocating to
their members.

FiscAL INSTRUMENTS

Pollution taxes

Taxes on pollutants, known also as pollution charges, are applied
directly to the offending substances thereby providing the maximum
incentive and flexibility for the polluter to reduce pollution. As a result,
pollution charges are more efficient than indirect taxes on inputs or
final products. The latter does not provide an incentive to limit the
pollutant itself, only to use less of the input or produce (consume) less
of the final product. For example, taxes on products or inputs do not
provide incentives for the development and installation of pollution
abatement technologies. Only when the pollution-product coefficient
is fixed are pollution charges and polluting product taxes equivalent.
Depending on the elasticities of supply and demand, part or all of the
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pollution charge will be reflected in the price of the final product; a
strong incentive for the consumer to switch to less expensive substi-
tutes (which are also less polluting if these prices reflect negative
environmental externalities) and for the polluter to switch to products
that are less harmful to the environment.

Emission and effluent taxes can be structured in such a way as to
provide a progressive incentive for pollution control. For example, in
Germany, polluters who more than meet the set effluent standards are
charged a lower rate while those who violate the standards pay a higher
rate than the charge set for those who meet emissions standards. Care
should be taken in the design of emission and effluent taxes so as not
to create perverse incentives. Effluent taxes set as a percentage of pollu-
tant in total effluent, for example, provide incentives to ‘water down’
effluents while having no effect on the reduction of total pollution
emitted.

Taxes on inputs and final products

The taxes on inputs and final products induce a reduction in the use of
environmentally harmful products and proportional reduction in the
production of pollutants but they do not necessarily provide an incen-
tive for pollution abatement. Their ability to act as an incentive for
pollution reduction depends on their level being high enough and the
demand for the product elastic enough to discourage the consumption
and thus production of the product. Hence, taxes on inputs and final
products tend to be less efficient than taxes on emissions or effluents
but may save significantly in terms of monitoring, policing and
enforcement costs (see Box 4.2).

Differential tax structure

The purpose of a differential tax structure as described in the previous
chapter, is to induce a switching from polluting products to environ-
mentally friendly substitutes. If no such substitutes exist, differential
taxation becomes a distortion. Since tax differentiation has by defini-
tion an incentive purpose, the differential tax is often calculated to be
revenue neutral. An example is provided by the differential taxation of
leaded and unleaded gasoline practised in Thailand to induce switch-
ing to a cleaner fuel.?

Investment tax incentives

The investment tax incentive subsidizes overall investment and thereby
induces an increase rather than a decrease in the level of pollution;
there is no incentive to actually reduce pollution (only to install the
equipment). Investment tax incentives are generally a source of distor-
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Box 4.2 Sulphur Taxes in Sweden

In Sweden the tax on the sulphur content of fuels is a good example of living
within your administrative means. While the "best’ instrument for reducing sulphur
emissions is an emissions tax or tradable emissions permits, both of these
approaches are complex to administer; economic instruments like these may be
efficient, but they do not substantially reduce the requirement for monitoring and
enforcement of the policy. The alternative implemented in Sweden in 1990 is a
hybrid: a substantial tax is levied on the sulphur content of fuels (over $4 per kg of
sulphur), but this is rebated for large emitters who can prove how much sulphur
emission they have abated (through flue gas desulphurization, for instance). For
large emitters, therefore, the effect of the sulphur tax is precisely the same as an
emissions tax; for everybody else the tax on the sulphur content of fuels provides
incentives ta switch to low-sulphur fuels and to reduce energy use overall.

This tax on fuels is relatively simple to implement because it can be levied at
the wholesale level. To date, administrative costs have been less than 1 per cent of
revenue. For any country that has an excise regime for fuels, the sulphur content
tax would be a straightforward addition to the existing administrative apparatus.

The Swedish sulphur tax has been extremely effective. The national target for
sulphur emissions was met several years ahead of schedule, and the revenue from
the tax was actually lower than projected, as a result of the extensive fuel switch-
ing and emission reductions that followed introduction of the tax,

Source: World Bank (1997a).

tion with hidden but large costs that should be avoided as much as
direct subsidies.

Industrial relocation incentives

As a temporary incentive for relocation, the tax credit has some merit.
But, just as investment tax incentives can be counter-productive to the
long-term pollution reduction objective, if maintained for a long time,
industrial relocation tax credits will become a subsidy for polluting
industries, increasing pollution and draining the government budget.

Fiscal policy reform

The implied reduced incentives for work, savings, investment and
conservation that are inherent in current tax policies and the increased
incentives for leisure, consumption, resource depletion and environ-
mental degradation result in less growth and more environmental
degradation than would be the case were incentives the reverse. It has
been argued that under certain conditions, the move from current tax
policies to an environmental tax system would reap a ‘double
dividend’: environmental improvement from reduced production and
consumption of polluting products while reducing the disincentive for
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work and saving in the current tax system. This turns out to be true
only under certain conditions that involve the reduction of high
marginal tax rates on certain factors of production (eg, capital) and the
replacement of the lost revenue by broad-based environmental taxes
(eg, energy taxes) whose incidence falls on factors of production with
low marginal tax rates. For a more comprehensive discussion of this
issue, see Goulder (1995).

CHARGE SYSTEMS

The primary objective of pollution charges ought to be the change in
the incentive structure facing the users of scarce resources so as to
induce a realignment of their behaviour with social interests. In this
spirit, user charges are instruments for reducing wasteful use, managing
demand and inducing conservation and secondarily, are instruments
for recovering cost or financing supply expansion.? Similarly, pollution
charges are instruments for internalizing external costs and encourag-
ing pollution control and secondarily, are a means for raising revenues
to finance environmental investments (see Box 4.3). By the same
theory, it is possible to design a system of charges that is revenue
neutral (ie it raises no revenues), yet accomplishes the desired level of
pollution reduction. Impact fees, when optimally set, can have signifi-
cant incentive effect on the environmental soundness and the
sustainability of investment projects as well as providing the needed
resources for public infrastructure necessary to serve new developments
without resulting in crowding and congestion.

Betterment charges can have an incentive effect too, but this is
more limited and indirect than that of the user charges or impact fees.
If set sufficiently high, betterment charges may reduce the incentive
for private landowners to lobby government officials to influence the
location, type and level of public infrastructure and services in order to
benefit their property.

LIABILITY SYSTEMS

In a sense, all economic instruments have as an ultimate enforcement
incentive the threat of legal action and the use of the state’s coercive
powers, for example if effluent taxes are not paid or an adequate
number of emission permits to cover emissions are not purchased.
Administrative and ultimately legal measures are provided to ensure
compliance and these systems do have the effect of preventive incen-
tives as long as the expected (certainty equivalent) damage payments
exceed the benefits from non-compliance. The frequency with which
liability cases are brought to the courts, and the magnitude of damages
awarded, influence ex ante behaviour of potentially liable parties.
While there is some justified concern about moral hazard since the
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Box 4.3 Pollution Charges in the Czech Republic

After the transition from a command economy in the early 1990s, the Czech
Republic, like its neighbours, rewrote its environmental legislation. In the new
legislation, the Czech Republic attempted to incorporate some of the environ-
mental lessons of other industrialized countries, including less reliance on
command-and-control standards. Among the economic instruments the Czech
Republic experimented with were the following environmental charges:

air pollution charges,

water pollution charges;

solid-waste disposal charges;

charges for the off-take of water from waterways;

charges for the withdrawal of underground water,

levies for the sequestration of agricultural land from the agricultural domain;
and

e charges for the mining of minerals.

However, like its neighbours to the West, the Czech Republic has set the charges
at too low a rate to act as incentives to actively reduce pollution. In addition, the
rates have been eroded by inflation. Nevertheless, the charges raised large
amounts of monies for the State Environmental Fund. Air pollution charges alone
raised about $120,000 in 1994,

Source: Stepanek (1997).

insured can be confident they are ‘covered’ for damages, the incentive
effect of liability systems is not significantly dampened as long as the
liability insurance premium varies with individual behaviour or perfor-
mance. For example, vehicle accident insurance may vary with the
individual’s driving habits and/or past accident record; the knowledge
that insurance rates will increase after a reported violation create incen-
tives to avoid violations. Environmental damage liability insurance
requires a system of monitoring and reporting of violations as well as
enforcement. Where potential damages are very large relative to the
ability of the individual agent to pay a certain minimum level of
damages, liability insurance is mandated by law.

ENVIRONMENTAL BONDS AND DEPOSIT-REFUND
SYSTEMS

Environmental performance bonds act as incentives for environmen-
tally responsible behaviour only where the size of the bond exceeds the
expected benefits from non-compliance and consequent forfeiture of
the bond. They are easier to administer than pollution charges or
impact fees but they do not have the same efficiency properties since
the level of the bond is not incremental and not equated to marginal
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Box 4.4 Deposit-refund systems in Korea

Korea uses an extensive waste disposal deposit-refund system which covers food,
beverages, liquor bottles and containers, batteries, tyres, lubricating oil, electric
home appliances (and any other item that generates toxic waste), bulky or heavy
commodities that require treatment, non-degradable materials and harmful
household commodities that shouid not be mixed with the general waste streamn
(Shin, 1994). The manufacturer is required to deposit a certain amount for each
unit sold, refundable upon collection and treatment.

While the system can be improved by more careful selection of the items
included, by increasing the deposit fee and by not restricting reimbursement to
the original depaositor, its potential for developing countries is enormous and
largely unexploited. A great advantage of deposit-refund systems for developing
countries is the inducement of a labour-intensive activity (waste collection) in an
environment of low-cost, abundant and underemployed labour with significant
econamic, environmental and distributional benefits.

Source: Panayotou (1995a).

environmental damage; if set too low, a bond can be totally ineffective
as an incentive. However, it is possible to structure the rebate of
environmental bonds in such a way as to provide incentives for respon-
sible behaviour at the margin.

As with environmental bonds, deposit-refund systems shift the
responsibility for controlling environmental degradation to the produc-
ers and consumers of polluting products, who are thereby induced to
return the by-products of their production and consumption for
recycling or treatment and safe disposal or otherwise to finance their
collection and return by others (see Box 4.4).

INDUCED SELF-REGULATION AND SUASIVE
INSTRUMENTS

There are many other ways in which governments can induce the
private sector to assume responsibility for waste minimization. For
example, industrial associations for specific types of industries (eg,
agrochemicals, sugar mills, palm oil mills, electroplating plants, etc) or
for specific locations (eg, around a lake, on a river, on a segment of
coast or in an industrial estate) can be given the choice of attaining a
certain ambient level of water or air quality on their own or be directly
regulated by a government regulatory agency. Experience in Germany
with industries operating on the Ruhr river, in Thailand with sugar
mills, and a variety of factories in Japan, suggest that a well-identified
community of polluters will choose self-regulation and self-
enforcement if they are convinced that they cannot otherwise evade
environmental regulations. The government need only monitor
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ambient quality and impose charges on the association for non-
compliance, or wave the ‘threat’ of direct regulation. This approach
may not work in all situations but it will work in a sufficient number of
cases to achieve a substantial reduction in the level of public funding
necessary to promote sustainable industrial development.

Voluntary or suasive instruments also attempt a less heavy-handed,
more collaborative approach to environmental management. There is
growing evidence? that informal regulation such as internal management
practices and external community pressures are just as important, and in
some cases more important than formal regulation. There are many
possible measures of firm-level environmental management (or respon-
siveness) ranging from the formulation of environmental plans and the
performance of environmental audits, through location decisions and
environment investments in pollution control and abatement. Informal
regulations can minimize the costs of monitoring and enforcement as
well as empower those directly affected by the regulations.®

A new approach to self-regulation that gained considerable interest
and momentum in recent years is the so-called ‘informational regula-
tion” which encourages the production of information about pollution
generation both as a source of incentive for behavioural change and as a
benchmark for subsequent regulation. The best known example is the
US Toxic Release Inventory (TRI) which requires the industry to report
the amounts of toxic materials they put into the environment. While
this system has led to a reduction in the amount of toxics released, there
is a debate over why this happened. One hypothesis is that the TRI gave
firms a benchmark to compare their performance to that of other firms.
A developing country example is provided by Indonesia’s rating of the
environmental performance of firms via a colour scheme and the public
release of this information to induce a behavioural change. The release
of information makes it possible for communities and markets to react
to the environmental performance of firms and thereby creates reputa-
tional and financial incentives to behave in a socially more responsible
manner by controlling waste and investing in pollution abatement (see
Afsah et al, 1995). Similar schemes are currently operating in a number
of developing countries. Indonesia’s PROPER (see Chapter 10) and the
Philippines’ ‘Ecowatch’ grade firms based on their environmental
performance and publish the ratings.

Another informational scheme is ecolabelling, by which the indus-
try voluntarily establishes reporting requirements to inform consumers
of products’ relative ‘greenness’. In this way, the consumer registers
demand for more environmentally-friendly goods by purchasing
products that have been awarded ecolabels (see Box 4.5).

Indeed, there are several mechanisms for developing a culture of
environmental compliance as indicated in Table 4.1. One such mecha-
nism is the reaction of capital markets to the announcement of
environmental events involving publicly traded companies. Dasgupta
et al (1997) have found that capital markets in Argentina, Chile,
Mexico and the Philippines ‘have penalized firms suffering from
adverse environmental events and rewarded firms with positive
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Table 4.1 Mechanisms for Developing a Culture of Industrial Environmental

Compliance
Mechanism Requirements Impact
Pollution Industry and Provides stakeholders with a basic
inventories government environmental information base to

Information on
enterprise
performance

Cleaner
production
techniques

Environmental
management
systems

Supplier chain
impacts

Negotiated
agreements and
government-
industry
partnerships

monitoring and

dissemination of
data on ambient
environment and

pollution loads;

Industry monitoring

pollution loads;

communications

strategy for
disseminating
information

Government:

regulation & real

natural resource

pricing. Industry:
commitment from

management

International trade
and market pressures;
commitment from

management

International trade
and market pressures;
larger firms concerned
with reputation and
quality of products

Flexible government
structures; political
stability; trust between
government and
industry; persuasion
and social pressures

understand pollution problems better
and to make informed decisions

Collection and dissemination of
environmental information can result in
(a) an informed constituency which can
effectively demand improvement from
firms with poor performance and

(b} open discussions with communities
which can reduce mistrust

improvements in industrial processes
and management reduce the volume of
pollution generated; increase
production efficiencies and cut overall
operating costs.

Ensures that impacts of industry
facilities are managed by process of
continuous environmental
improvements that are reqularly
monitored, measured and reported

Large firms work with smaller ones to
provide advice and mentoring on
developing environmental management
systems and improving overall
environmental performance

Creates mechanism for consensus
building among major stakeholders to
commit to achieving clearly defined
environmental goals

Source: World Bank (1997b).

environmental news’. They also found evidence that firms respond by
improving their environmental performance. For example, Chilgener
of Chile suffered a loss of 5 per cent of its market share after it released
a cloud of toxic air pollution over Santiago in April 1992; in September
1992 the company announced an investment of $11§ million to
control air pollution (Dasgupta et al, 1997).
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Box 4.5 The Nordic Ecolabelling Scheme and
Other Emerging Schemes

In 1989 the Nordic countries (Finland, Iceland, Norway and Sweden) introduced the
Nordic Ecolabelling scheme, the first harmonized voluntary multinational
ecolabelling programme. The objectives of the scheme are to guide consumers in
choosing the least environmentally harmful products, to encourage the development
of environmentally friendly products and to tap market forces to reinforce the effect
of environmental legisiation. The Coordinating Body for Eco-Labelling oversees the
Nordic White Swan Environmental Labelling scheme by setting general guidelines.
The scheme is operated by the national boards in each member country, which
establishes specific criteria and award labels. The criteria are based on life cycle
analysis of products, including consumption of natural resources and energy and
generation of air and water emissions and solid waste. Internationally standardized
test methods are applied and reporting of testing procedures and data is required.
The Nordic Ecolabelling scheme parallels the EU Eco-Label scheme.

Several developing countries, including China, Korea, Peru and Cost Rica, are
beginning to introduce ecolabelling schemes. Following the Rio Summit, the
Chinese government introduced the ‘Ten Points for Environment and
Development’, which designates the development of environmentally friendly
products as one of the country’s priorities. In 1993, the National Environmental
Protection Agency (NEPA) announced the establishment of the National
Environmental Labelling Programme, and in 1994, the establishment of the China
Committee for Environmental Labelling to administer the Programme, select
product categories, set criteria, and approve certifications.

Sources; Yang (1996).




Chapter 5
Raising Revenues for
Sustainable Development

FINANCING NEEDS

The financial needs of individual countries and of the global economy
for pursuing sustainable development depend critically on what is
assumed about national and international policies. Without phasing
out the distortions of market and policy failures, sustainable develop-
ment would be an uphill struggle. What is needed is reversal of the flow
not a march at a different pace in the wrong direction.

Keeping this in mind, we may classify financing needs into: (a)
private vs. public; and (b) internal vs. external. The private sector needs
funds to comply with regulations, to pay pollution charges, to under-
take environmental investments, to retrofit or relocate existing plants
and equipment, to redesign products and to invest in technological
innovation. This is not to say that these apparent funding needs of the
private sector are all new and additional. An increasing number of
industrial firms, particularly in Organization for Economic Cooperation
and Development (OECD) countries (eg, 3M, Dupont, Dow Chemicals,
Volvo, Bayer) report that as a result of environmental regulations, they
have uncovered within the firm a large number of environmental
projects that generate surplus financial resources (profits) that can be
used to undertake further environmental investments within the firm.
For example, in the United States, 3M reports that over a ten year
period more than 1000 such projects were identified and implemented,
generating profits of over US$1 billion. For an economic analysis of
these win-win opportunities, see Panayotou and Zinnes (1993).

The public sector’s financial needs for environmental management
and sustainable development are varied and far-reaching. Financial
resources are needed for combating poverty and improving health, for
halting deforestation and controlling desertification, for reducing
population pressures and protecting fragile ecosystems, for rehabilitat-
ing deforested watersheds and promoting sustainable agriculture, for
providing clean water and sanitation, and for addressing urban conges-
tion and air pollution problems, to mention only a few. Clearly, no
developing country has the resources to address all these problems
directly, not even to stabilize environmental degradation at current
levels. Nor are there prospects that adequate resources can be trans-
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ferred from external sources to address these problems through direct
public sector investment. Therefore, public sector expenditures are by
necessity limited to interventions that have catalytic or demonstration
value and that lever additional resources from the private sector (both
domestic and foreign), and which finance the supply of public goods
that are undersupplied by the market.

The financial needs of the public sector in its role as facilitator and
regulator of economic activity are defined by the costs of establishing
the necessary institutions and incentive systems for advancing sustain-
able development. These costs include design, information,
administration and enforcement costs, as well as the cost of supplying
the basic environmental infrastructure (legal, human and physical).
Like the private sector, the public sector may find that a good part of
the needed financial resources can be found within the sector through
win-win interventions such as the phasing out of distortionary subsi-
dies, redeployment of existing resources, revenues generated by
incentive systems and the like.

The need for external financial resources

Despite the prospects for reducing financial needs and generating
additional funds from domestic sources, the need for the infusion of
external financial resources is not eliminated, though it can be substan-
tially reduced. External financial resources are needed for many
purposes:

1 Owing to domestic capital constraints there is a need for external
financing to bridge the gap between the domestic demand (both
private and public) and the domestic supply. While correction of
capital market imperfections (eg, interest rate ceilings) is the first-
best solution to the capital constraint, it is neither sufficient nor
achievable overnight without undue disruption.

2 External funds are needed to resolve ‘cash flow’ problems arising
from the time distance between the benefits and costs of projects
and policies.

3 Financing is often needed to cushion the short-term impacts of
policy reforms: to pay compensation to those adversely affected or
to build consensus for the reforms. Availability of external sources
of funding for this purpose can encourage and provide leverage for
policy reforms.

4 External resources are necessary for financing the foreign exchange
components of investments, and to build investors’ confidence as
well as to leverage domestic sources of financing; they may also
have demonstration benefits.

S Cleaning up past contamination (eg, hazardous waste sites) and
restoring damaged natural resources are often extremely costly and
capital- and technology-intensive. Large-scale clean up and
resource restoration generally cannot be accomplished with domes-
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tic resources without distortionary or excessive taxation and
crowding out of other investments as the East European experience
of the past few years demonstrates. Therefore, such clean up should
be limited to sites with significant health impact or productivity
losses and financed with external financial resources to the largest
extent possible.

6 Most importantly, there is a need for external financing (in the
form of grants and loans) to internalize global externalities: to pay
the incremental costs of projects that have both local and global
benefits; projects that would not be undertaken otherwise. This
type of external financing does not represent development assis-
tance or resource transfer, but payment for conservation services
provided by developing countries to the global community over
and above what they otherwise have the economic incentive to
provide. This financial need may arise from international conven-
tions or simply from pressures from developed countries or the
global community to conserve resources of global value. It may
also arise from the host country itself wanting to avoid irreversible
losses of environmental assets in earlier years (when poorer) that
may be highly valued in later years (when richer).

Financing requirements of Agenda 21

The United Nations Conference on Environment and Development
(UNCED) Secretariat estimated that implementation of all activities
under Agenda 21 from 1993 to 2000 would require additional resources
of US$125 billion a year, or 1 per cent of the North's gross national
product (GNP). In addition, governments and the private sector in the
South would need to expend another US$500 billion a year to put their
economies on a sustainable development path. While only tentative
estimates, these figures help put into perspective the progress achieved
during and since UNCED to secure the resources for the transition to a
sustainable economy.

The UNCED Secretariat found the external finance figure of US$125
billion by estimating the cost of addressing sector- and resource-specific
environment and development problems. The sectoral distribution is
given in Table 5.1. The total estimate of external financial needs is
within the same order of magnitude of estimates by other sources. The
Worldwatch Institute has estimated the concessional finance needs of
sustainable development at US$145 billion annually (1988 estimate)
(Roodman, 1996). The WIDER Programme of the UN University put the
figure at US$60 billion in 1993, rising to US$140 billion by the year
2000. The World Resources Institute estimated the additional financial
resources needed at the more modest level of US$20-50 billion annually
(WRI, 1987). Even the most modest of these estimates is several orders
of magnitude in excess of what has been made available in the post-Rio
years and does not appear to be within the realm of possibility in terms
of conventional sources of international development financing.
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Table 5.1 Financing Sustainable Development: Agenda 21 Estimates of
Needed Additional Concessional Funds

Annual costs $m for the period 1993-2000

Sector/Policy Amount ($m)
Accelerating sustainable development 9000
Combating poverty 15000
Demographic dynamics and sustainability 4000
Improved health 6500
Improved urban environment 29300
Protecting the atmosphere 21230
Planning of land resources 50
Combating deforestation 5670
Fragile ecosystems

 desert areas 4885
® mountain ecosystems 2400
Biodiversity 1750
Biotechnology 200
Oceans 902
Fresh water resources 17040
Toxic chemicals 225
Hazardous wastes 1250
Solid wastes 1250
Radioactive effects 64
Sustainable agriculture 5100
Total 125,816

Source: Markandya (1994),

Available resources

In the long run the available domestic resources are defined by the
country’s revenue mobilization capacity, which is determined by the
national income and by the private and public sectors’ propensity to
save.! The percentage of GNP saved and invested varies among
countries from a low of 5-10 per cent to a high of 30-40 per cent.
Sustainability requires that the formation of new capital (human, man-
made, natural and environmental) equal the sum of rents from natural
resource depletion and environmental damages.? For sustainable devel-
opment, capital formation needs to be even higher. To this, one should
also add the cost of rehabilitation of degraded resources and environ-
mental clean up to the extent that it is worth doing. Therefore, it is
possible to determine whether a country saves and invests sufficiently
to sustain (or raise) current living standards and environmental quality
by comparing aggregate savings (net investments) to rent generation
(revenue depletion) and environmental damage incurred. By this
measure (which is quite generous because it assumes perfect substi-
tutability between different forms of capital), many developing (and
quite a few developed) countries would not qualify as sustainable
economies.
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While there is a wide scope for increased domestic resource
mobilization (higher rates of savings), the UNCED-estimated domestic
financing gap of US$500 billion per anum cannot be viewed as entirely
available to be raised through increased savings alone, for it accounts
for almost 10 per cent of the developing world’s GNP. At least half of the
amount will need to come from redeployment and more efficient use of
existing resources and from removal of barriers to economic growth and
sustainable development, the subject of the following section.

As discussed at the outset of this chapter, external financial
resources are also needed to supplement and to leverage domestic
resources. Official development assistance (ODA) amounts to under
US$60 billion or about 0.30 per cent of the GNP of OECD countries
(OECD, 1996b). This figure is clearly inadequate when compared with
the estimated financial needs of developing countries and with the
outflow of resources for debt servicing at the level of US$60-70 billion
annually. The goal of Agenda 21 was to raise additional external funds
for sustainable development in part by increasing bilateral and multi-
lateral ODA to 0.7 per cent of the GNP of OECD countries. Were this
goal feasible, half of the estimated external financing need would have
been met. The chances of this happening, however, are minimal
considering the political difficulties of maintaining even the current
levels of ODA. While some additional concessional financing could be
forthcoming for special programmes such as population, literacy and
environment, ODA is not expected to contribute substantially to
closing the external financing gap.

Various approaches to debt relief, such as debt rescheduling, debt-
for-equity, or debt-for-nature swaps and debt forgiveness have
contributed to a reduction of the outflow of financial resources from
developing countries and can continue to make contributions to exter-
nal financing for those countries which are actually servicing their
debts. In this regard, debt-for-policy reforms or debt-for-sustainable
development may have a greater promise than the narrowly conceived
debt-for-nature swaps. Again, this is not expected to be a major source
of external financing of sustainable development.

In contrast to the stagnation of official development assistance,
private capital flows to developing countries have grown unexpectedly
and rapidly. While private capital flows are not a substitute for ODA,
they are a useful, indeed necessary, complement and help free resources
for more targeted assistance to the poorest countries. Private capital
flows to developing countries have grown from being less than ODA in
1991 to being 3-4 times the level of official aid today. The share of
private capital flows in aggregate resource flows to developing countries
has almost doubled from about 40 per cent in 1990 to about 80 per
cent in 1996. The role of private capital flows in capital formation in
developing countries has increased dramatically. Today they account
for 15 per cent of fixed investment in developing countries compared
to only 3.7 per cent in 1990. Unlike ODA, private capital flows did not
gravitate to the poorest countries. About 80 per cent of private capital
flows and three-quarters of foreign direct investment (FDI) since 1990
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went to 12 middle-income countries. What does the rapid growth of
private capital flows mean for sustainable development? As indicated
already, private capital flows (including FDI) are not substitutes for, but
complements to ODA, since poor countries which need them most
attract the least. Moreover, private investment is not automatically
channelled to sustainable development activities. On the contrary,
social and environmental areas traditionally have been among the
activities least attractive to foreign investors, partly because of govern-
ment regulations that limited foreign (and even domestic)
private-sector involvement. Moreover, without enforcement of
environmental regulations and freedom to charge user fees or raise
tariffs to cover costs (including an acceptable return to capital) these
sectors are not attractive to private capital.

All three conventions dealing with global issues - climate change,
biodiversity, and ozone - have recognized the need to transfer financial
resources to developing countries to enable them to comply with their
provisions. However, only the Montreal Protocol provided specific
amounts (US$260 million in 1991-1993 and US$480 million for
1994-1996). In addition, US$1 billion a year has been made available
through the Global Environmental Facility to finance the incremental
cost to development projects of environmental components with global
benefits. Neither these special official funds for global environmental
issues nor the considerable and growing assistance from environmental
NGOs is likely to narrow substantially the external financing gap,
although they make important contributions to specific areas.

The financing gap

The UNCED figures given above are indeed estimates of domestic and
external financing gaps. Our assessment is that these figures are gross
overestimates because they are based on a business as usual scenario.
Sustainable development under a business as usual scenario, however, is
unattainable, even if these resources become available. Sustainable
development calls for fundamental reforms to reduce barriers to efficient
use of resources, conservation and technical development, and to
redeploy existing resources in a more efficient and targeted way. If these
reforms do take place, the financing gap can be significantly reduced
but not eliminated. Additional resources would be necessary to augment
more efficiently used existing resources in an environment that enables,
rather than hinders, technological development and transfer.

A second distinction must be made between financial resources
needed to meet short-term cash flow problems and incremental
resources needed to augment existing resources. Cash flow problems
are temporary financing gaps arising from the lumpiness of new invest-
ments, stretched-out return streams, and imperfect capital markets.
Such gaps between expenditures and returns can usually be addressed
through bridge loans, revolving funds and government-guaranteed
loan schemes. In the case of technology development there are the
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added problems of uncertainty of returns, long gestation and the
inability of investors and innovators to capture the full return on their
investments owing to the public good aspects of technology develop-
ment. These two factors blur the distinction between the cash flow gap
and true resource gaps, and can usually be addressed through incen-
tives for increased venture capital, introduction of a patent system for
new technologies, and partial public funding of research and develop-
ment with significant public good aspects.

The need for augmentation of resources, as distinct from the cash
flow gap, arises from the imbalance between a country’s need for capac-
ity building (both for human resources and institutions) and provision
of basic infrastructure for technology development on the one hand,
and the ability of the country to mobilize resources on the other. The
latter is usually due to a combination of low income levels and a poor
tax collection system. Augmentation of resources can be accomplished
through existing mechanisms such as the fiscal system, user charges,
resource rent capture and privatization as well as through new innova-
tive mechanisms such as environmental taxes, betterment charges and
tradable emission permits (see Figure 5.1). Yet domestic resources in
much of the South may continue to be inadequate for financing the
development transfer and commercialization of environmentally
sustainable development owing to limited tax and capital base, under-
developed taxation systems, capital markets and diversion of
substantial resources to servicing foreign debt. These special conditions
of developing countries are discussed in Chapter 8.

Finally, part of the inadequacy of domestic resources in the South
and the need for external augmentation arises from the added expendi-
ture needs for conserving resources of global value, such as biodiversity
and the global climate. While developing countries also stand to
benefit from policy changes, institutional reforms and technological
investments which would preserve the ‘global commons’, at their
current level of income and discount rates, they can ill afford the neces-
sary expenditures if they cannot be recovered from adequate domestic
returns. Here, there is a need for incremental cost financing of invest-
ment and technologies that generate global benefits through
innovative international financing arrangements such as the Global
Environmental Facility, international payments for conservation
services, and various joint implementation activities between North
and South such as carbon credits and offsets and joint
biodiversity/biotechnology development ventures (see Figure 5.1).

REDUCING FINANCING NEEDS

The objective of this section is to identify means to reduce financial
resource needs. Subsequent sections will focus on mobilizing additional
resources from existing sources, and on developing new sources and
mechanisms for closing the financing gap. Contrary to the prevailing
pessimism, this author has found that there is no scarcity of financial
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A. Funding gap under business as usual scenario:

Estimated funding needs
under ‘Business as Usual'
scenario

Apparent
funding gap

B. True funding gap following reforms and use of economic instruments:

Estimated funding needs Increased resources from existing mechanisms
following policy reforms * Tax systems * Privatization
* Removal of barriers/subsidies * User fees * External debt reduction
* Redeployment * Charges and fines * Environmental funds
¢ |ncreased effectiveness = Resource rents » Official development
* Setting of priorities * Property rights assistance (ODA)

True funding
gap
Additional funding mechanisms
Domestic sources Global sources
* environmental taxes * tradable CO, permits
* betterment charges » carbon offsets
* impact fees * transferable development rights
+ tradable emission permits + forest compacts
* tradable development quotas

Figure 5.1 Financing Needs and Sources for Sustainable Development

resources to pursue sustainable development. First, the financial needs
and hence the financing gap have been grossly overestimated under a
business as usual scenario that attempts to ‘buy’ (or mandate) rather
than induce and lever sustainable development by removing barriers
and providing incentives. Second, there is enormous potential for
redeploying and making more efficient use of existing resources.
Ignoring this opportunity and seeking additional resources amounts to
‘throwing good money after bad money’. As Figure 5.1 highlights, there
is a difference between the apparent funding gap and the true funding
gap; the objective of the policy-makers ought to be to whittle down the
apparent funding gap to its irreducible minimum, and then raise
revenues to finance it.

Third, resource scarcity, including that of financial resources, is a
fact of life. Priorities must be set and choices made in life and sustain-
able development is no different. Fourth, there is great scope for saving
funds (reducing expenditures) and generating additional resources
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through existing fiscal and financing mechanisms such as the taxation
and public expenditure systems, the pricing of utilities and public
services, the pricing and taxation of natural resources, the privatization
of public enterprises, the reform of property taxes, the collection of
charges and fines, the conversion of external debt, and the operation
of special environmental funds.

Finally, there are literally dozens of new and innovative financial
mechanisms for raising additional domestic and external resources for
sustainable development, including the economic instruments
discussed herein. For a quick overview of such instruments already in
use, see Appendices 1-4.

Again, what is lacking is not money to finance sustainable develop-
ment but the political will to act innovatively and decisively to
translate sustainable development from a political slogan to an opera-
tional objective and, ultimately, a reality. Without correction of the
pervasive policy and market failures that fuel the prevailing anti-
environment and anti-sustainability behaviour and culture (despite the
rhetoric), additional financial resources made available even at zero
cost, will ‘simply pull the global economy a little further along an
ultimately unsustainable track instead of switching it to a track that
leads to sustainability’. (Vincent, 1994)

Part of the financing gap could be closed through removal of barri-
ers and distortions, more effective use of existing resources including
domestic development funds, environment protection budgets, inter-
national development assistance and prioritization. We will consider
each in turn.

Removing barriers and distortions

As previously discussed, the apparent financing gap is inflated by the
existence of multiple barriers to sustainable development. These barri-
ers were introduced in Chapter 2: policy failures, market distortions
and institutional failures.

Eliminating policy failures should begin by phasing out economi-
cally costly and environmentally harmful subsidies which distort the
economy and subsidize waste and environmental degradation. This is
the single most cost-effective means of financing sustainable develop-
ment. Examples include subsidies for fossil fuels, electricity, water,
pesticides, logging, land clearing, construction materials and capital-
intensive industries (see Table 5.2).

It is often argued that subsidies are necessary to assist the poor.
Empirical evidence, however, indicates that these subsidies often harm
the more vulnerable groups. In the case of ‘free water’, for example, the
poor are often forced to purchase more expensive, privately provided
water as the underfunded state system attains limited coverage and
experiences regular shortages. Those fees have been demonstrated to be
equal to or greater than the resources needed to finance the public
provision of such resources. According to Steele and Pearce



Raising Revenues for Sustainable Development 69

Table 5.2 Selected Subsidies with Harmful Side-effects, by Activity

Activity Examples of subsidies Side-effects
Mineral Low or zero royalties on Stimulatory effects of low
production oil and other minerals; aid for  royalties are minimal; but those
coal production in Germany, of subsidies to uncompetitive
Russia, and other countries industries are significant,
abetting pollution and waste
Logging Low timber royalties in Stimulatory effect of low
developing countries; below- royalties are minimal; but
cost sales in North America below-cost sales worsen
and Australia deforestation, siltation and
floods
Fishing Billions of dollars per year in Promote overfishing, thus
subsidies for fuel, equiprnent hurting catch, employment and
and income support for marine ecosystems in the long
fishers worldwide run
Agricultural $13 billion a year lost on Encourage water waste and
inputs public irrigation projects in salinization, higher rates of
developing countries; billions pesticide and fertilizer use, soil
more lost in industrial ones; degradations and water
subsidies for pesticides and pollution
fertilizers in some developing
countries
Crop and $302 billion in annual support  Encourage environmentaily
livestock for farmers in western destructive farming and
production industrial countries; low fees overgrazing
for grazing on public lands in
North America and Australia;
tax breaks for forest clearance
in Brazil until 1988
Energy use $1071 billion in fossil fuel and Contribute to energy-related

power subsidies in developing
countries each year; comparable
losses in rest of world

problems ranging from
particulate emissions to global
warming

Source: Worldwatch Institute, as cited in Roodman (1996).

(1996, p 159) inadequate access to public services is associated with
subsidization in many developing countries; for instance, as much as
96 per cent of the rural population in Bangladesh without access to
sanitation services in 1990 and 86 per cent of Indonesians without
access to electricity, both subsidized services. While removal of these
subsidies is made difficult by vested interests and political economy
considerations, their gradual phasing out over a period of years is not
without precedent. The phasing out of pesticide subsidies in Indonesia,
of oil subsidies in Thailand and of ranching subsidies in Brazil, offer
grounds for optimism.®> The World Bank (1997a) offers further
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Table 5.3 Global Estimates of Subsidies (US$ bn, 1995)

Item Global Industrial Transition Developing
countries economies countries

Energy

Fossil fuels 82 99 23+ 25+

Electricity 206+ 944+ - 112
Road transport 112+ 95+ 5+ 11+
Water 56+ - - 56+
Agriculture 352 342 - 10
Subtotal 870+

Source: Gandhi et al (1997).

examples. Fertilizer subsidy reduction resulted in 2 per cent savings in
total government revenue per year in Bangladesh. Energy intensity in
China declined by 30 per cent following a drop in coal subsidies from
61 per cent in 1984 to 11 per cent in 1985. And, the removal of irriga-
tion subsidies in Hungary in 1990 resulted in the equivalent of US$2
million (1986) in reduced annual government spending. Globally,
distortionary subsidies are still estimated to exceed US$800 billion (see
Table 5.3) despite a significant reduction in recent years.

Phasing out of subsidies makes four contributions to sustainable
development:

1) It frees up budgetary resources to spend on poverty alleviation,
resource conservation, women'’s education and other similar
investments that advance sustainable development.

2) It removes a major economic distortion thereby improving
efficiency and raising economic growth, a sine qua non condition
for sustainable development.

3) It improves income distribution since most taxes are regressive and
subsidies disproportionately benefit the rich (eg, capital and energy
subsidies).

4) It improves the environment not by spending new money, rather
by saving money and realigning the incentive structure in favour
of environmentally sound practices, encouraging movement from
pesticide use to integrated pest management, and from energy
supply expansion to energy demand management.

Market failures are the second set of barriers that prevent a country’s
economy and technology system from getting closer to a sustainable
development path as already discussed in Chapter 2. Recall that the
most severe forms of market failure are unaccounted externalities. For
example, the environmental externalities of burning fossil fuels include
local pollutants (CO, NO,, suspended particulate matter (SPM)) which
affect human health; regional pollutants (S0O,) which affect agriculture
and property downwind; and, global pollutants (CO,, methane, etc)
which may contribute to global warming. Failure to regulate, or cost
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and charge, such negative externalities results in overconsumption of
fossil fuels, excessive rates of emissions and discouragement of the
development, transfer and adoption of more energy-efficient produc-
tion technologies, of pollution control and abatement processes and
equipment (eg, desulphurization of coal, electrostatic precipitators) and
of alternative, less polluting fuels. Similarly, failure to introduce
standards or charges for liquid and solid waste discourages the develop-
ment, transfer and adoption of waste minimization, waste treatment
and recycling technologies. Markets also tend to be myopic, underin-
vesting in resource conservation and technological development. Tax
relief for long-term capital gains and private—public sector cost sharing
of research and development for environmentally sustainable technolo-
gies would help remove this barrier to sustainable development.

Institutional failures such as insecure property rights affect agricul-
tural land, forest, fisheries and pastures, and result in excessive and
wasteful resource use and underpricing of scarce resources. The result is
under-investment in improved-recovery technology, in development of
substitutes and in resource conservation. Failure to protect intellectual
property rights results in further disincentives for invention and
innovation.

Clearly, the removal of policy and institutional failures and the
correction of market distortions would go a long way in narrowing
both the technology and the financing gap for sustainable develop-
ment, while saving budgetary resources that can be used to support
activities and investments that promote rather than hinder sustainable
development. For example, removal of fossil fuel subsidies will not only
reduce the emissions of local and global pollutants but will also free up
budgetary resources for investing in renewable energy, development of
more energy efficient technologies and the enhancement of sinks (eg,
reforestation). This brings us to the next means of closing the financ-
ing gap: the redeployment of existing resources.

Making more effective use of existing resources

No government or development assistance agency can claim that its
current allocation of budget and development funds coincides fully
with the allocation that would best advance Agenda 21. The current
allocation of resources is largely a legacy of pre-UNCED decisions, the
Cold War, inertia and vested interests. While it would take time to
redeploy existing resources sufficiently to coincide fully with the priori-
ties and objectives of Agenda 21, a partial adjustment is possible even
in the short run. For example, more of the educational budget and
human resource development funds can be directed towards the educa-
tion of women to induce a reduction in fertility and child mortality
and improve resource management at the family level, and towards the
building of human resource and institutional capacity for furthering
sustainable development in the coming years. Another example of
desirable and feasible reallocation of funds that would advance Agenda
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21 is to reduce emphasis on supply expansion and to increase resource
allocation to demand management, increased use efficiency and
resource conservation, and to improve operation and maintenance of
existing systems of water and energy supply.

Nor is the current resource allocation economically efficient and
socially equitable. A large share of scarce financial and capital resources
is tied up in the construction of prestigious megaprojects (airports,
highways, refineries, long-range power lines, steel mills, etc) which
generate low returns and little employment. At the same time, low
visibility projects (such as repair of rural roads, safe water and sanita-
tion, soil conservation and watershed protection) which would
generate both high returns and considerable employment are not
undertaken owing to lack of financial resources.

In many mixed and formerly planned economies, public utilities,
state enterprises and parastatals absorb a significant portion of the state
budget without contributing to welfare improvement. In addition,
reduced competition, a soft budget constraint and underpricing of
products and services compounds the misallocation and inefficient use
of resources and results in substantial welfare losses. Privatization of
state enterprises is likely to save a substantial portion of the national
budget for sustainable development investments, as well as to improve
economic efficiency and reduce waste in the provision of public
services and other products currently produced by state enterprises.
Efficient private provision of public services can be effected through
competitive bidding with adequate safeguards for equity and environ-
mental protection.*

Privatization of money losing state enterprises would generate three
direct sources of funding for investments in sustainable development
and other uses:

1 additional government revenues from the sale of state enterprises;

2 savings in government expenditures by no longer having to
finance state enterprise deficits; and

3 additional tax revenues from an expanded tax base which the more
efficient production would bring about.

Another sector where significant resources can be redeployed to
advance sustainable development is the military sector.’ First, in the
post-Cold War years, ethnic conflicts notwithstanding, some shift of
resources from the military to other sectors is a viable option for most
countries. A 10 per cent reduction of military expenditures worldwide
could generate as much as $100 billion per year, or a quarter of the
financing gap for sustainable development once the barriers are
removed. Second, the military could redeploy its considerable human,
organizational and technological resources to transform itself from an
environmentally destructive force into an agent of environmental
recovery and sustainable development. Third, much of the military
knowledge, skill and technology can be redeployed for commercial
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uses, thus alleviating part of the technological gap and corresponding
financing gap. Military conversion is already underway in many
formerly planned economies, but there is also considerable scope for
conversion in market economies.®

A last but significant type of more effective resource use is the
re-targeting of existing funds from low- or unsustainable-return
technologies, like import substitution and waste treatment to high-
return, low impact technologies such as renewable energy, waste
minimization and pharmaceuticals from local biodiversity resources.

For development assistance agencies and environmental support
groups, the challenge is to lead by example: to redeploy their own
resources in such a way as to integrate environment and development
in the spirit of Agenda 21. Ultimately, the implementation of Agenda
21 depends on the capacity of developing countries to reform their
policies and restructure their economies to speed up growth while
slowing down, and eventually reversing, environmental degradation.
The necessary changes call for analytical and integrative skills, as well
as an institutional infrastructure, which are in scarce supply in most
developing countries. Development assistance agencies need to recast
and restructure their existing projects and resources to achieve the criti-
cal means necessary for elevating developing country capacity to levels
that would enable a transition to a sustainable economy. This requires
more investment in policy research, reform advocacy and policy
dialogue as well as technical assistance, demonstration and pilot
projects and catalytic and strategic interventions.

Setting priorities

While the financing gap can be reduced by removing barriers and
distortions and by making more effective use of existing resources, the
basic scarcity of resources remains, necessitating priority setting and
efficient allocation, not only across uses but also over time. Not all
apparent needs can be addressed simultaneously, even where financial
resources are not binding; human, institutional and administrative
resources may be binding. If sustainable development is to be the
operative objective of policy and public investment, the use of limited
financial (and other) resources must be allocated among competing
uses in order to equate the present value of ‘sustainable’ returns at the
margin between uses at the same and different points in time. By
‘sustainable’ returns we do not mean that each activity must by itself
be sustainable but that each activity should contribute towards making
the economy sustainable by accounting for all of its costs and benefits.

In practical terms, the highest priority investments are those that
safeguard and enhance the country’s resource base, and the natural,
human and man-made productive capital. High priority policies and
investments often include averting irreversible damages to ecosystems,
protecting critical watersheds, the education of women, employment
of the labour force, security of property rights, poverty alleviation,
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encouragement of high rates of savings, a conducive environment for
domestic and foreign investments and the development of mechanisms
for internalization of environmental costs. Within these broad areas,
specific priorities vary from country to country, according to the level
of development, the structure of the economy, resource endowment
and inherited legacies and problems. Where fundamental reforms are
needed to put the economy on a sustainable path, substantial financial
resources are needed to secure the support of influential sectors of
society or to cushion short-term, adverse impacts on vulnerable
socioeconomic groups.

The key is to remove perverse incentives and replace them with
positive ones, without imposing undue hardships or creating strong
opposition to the reforms. The objective of reforms should be correc-
tion of policy and market failures, not punishment or hardship. If
indeed reforms are beneficial over the long haul, that is they have a
positive net present value, the highest priority use of financial resources
is to provide leverage for, and support these reforms.

RAISING ADDITIONAL REVENUES

Policy reforms to remove barriers to sustainable development, better
prioritization of needs and redeployment of existing resources will
significantly reduce the funding gap of sustainable development but
they will not eliminate it altogether. Raising additional revenues is both
necessary and possible from both conventional sources and from innov-
ative economic instruments. The objective of this section is to review
selected instruments in terms of their revenue-raising function without
forgetting that getting incentives right is their primary function.

Environmental taxes

In addition to fiscal policy reform that shifts the tax burden from
environmentally friendly to environmentally destructive activities, it is
possible to gain further revenues from fiscal systems already in use
through more effective management and better design of these instru-
ments. One such example is the ozone-depleting substance tax in use
in the USA. The original tax of US$3.02 per kg was applied to eight
chemicals in 1989 and increased to 20 chemicals in 1990. In 1995 the
tax rate was increased to US$11.80 per kg and set to increase automati-
cally by 45 cents each year. The results in terms of environmental
effectiveness have been unequivocal, with production of these chemi-
cals dropping to ‘less than half their pretax level’, according to the
World Bank (1997a). But more astounding, the annual revenues of the
tax have risen consistently to reach over US$1 billion in 1994
(International Institute for Sustainable Development, 1994).

The 1990s have witnessed the unilateral introduction of carbon
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taxes in an effort led by the Nordic countries, the Netherlands and
Germany to increase environmental tax rates in general to more
meaningful levels. For example, Sweden introduced taxes on carbon
dioxide ($0.4 per kg), sulphur, ($4.55 per kg) and nitrogen oxide ($6.05
per kg) in the early 1990s, which not only generated $2 billion in tax
revenues but also reduced the use of transport fuels by 2 per cent and
induced a fuel shift among power stations from coal to biofuels. Finland
introduced an even higher tax on carbon of $6.10 per ton on all fuels
since 1990. However, a European Community carbon-tax proposal at a
graduated rate from $1 to 10 per ton of carbon over a period of several
years failed to receive approval. Extra-budgetary pollution taxes or
charges have been introduced throughout Central and Eastern Europe
with the revenues earmarked for environmental purposes and deposited
in specially designed environmental funds (see below).

In developing countries, pollution charges have been introduced,
largely as sources of environmental revenues, in several countries
including Malaysia, Republic of Korea, Indonesia, Thailand, India,
China, Brazil and Mexico. The most notable examples of pollution
charges, aimed to act both as incentives and revenue sources, are the
differential tax between leaded and unleaded petrol in Thailand and
the reform of the long-standing pollution levy system in China to
improve efficiency and compliance. China has also recently introduced
a sulphur tax on an experimental basis. While China’s pollution levies
generate 15-20 per cent of China’s capital expenditure for pollution
control, their rates are still far below the marginal cost of pollution
control. This is true of environmental taxation in general. For example,
the World Bank estimates that Indonesia can generate between $0.6
and 1.1 billion (or 3-5 per cent of government domestic revenues) from
pollution and congestion charges in selected urban centres (see Table
5.4). Hammer and Shetty (1995) estimated that the proper tax rate on
petrol in Malaysia would generate about 7 per cent of the total govern-
ment revenue.

Tradable permits

Tradable permits could be a major factor of environmental finance
because they reduce compliance costs (by 60 per cent in the case of
sulphur emissions in the United States) and when they are auctioned
off they generate government revenues. It is accurate to say that no
fully functioning tradable emission permit systems exist outside the
United States. Nevertheless, the 1990s (especially post-Rio) have seen a
growing interest among transitional and developing countries and a
number of experimental introductions, though actual trades are still
rare. Tradable emission permit systems have been designed for Almaty,
Kazakhstan (one trade known) and Santiago, Chile (no trades yet).
Study and experimentation are known to be underway in the Opole
region of Poland, in Sokolov, the Czech Republic and Shanghai, China.
Interest is also being expressed in Thailand, El Salvador and Mexico.
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Table 5.4 Indicative Revenue Potential from Forestry and Externality
Taxation, Indonesia, ca 1993

Initiative Incremental revenue Share of 1993 gov. dom.
potential (billion US$) revenues (per cent)

Forestry:
Raise stumpage fees to
recover 75% of logging

rents 1.5-2.0 6-8
Pollution:

Pollution charges for

Jabotabek urban area 0.2-0.5 1-2
Congestion:

Congestion charges for
urban and inter-urban
Indonesian roads 0.4-06 2-3

Source: World Bank (1994b).

The major obstacles to the wider introduction of tradable permits
systems is the lack of inventory of emissions and sources and the
weakness of monitoring and enforcement systems of many developing
countries. It is reasonable, however, to expect further experiments and
a few actual trades taking place over the next five years.

Charges and fines

In many developing countries the bulk of revenues for environmental
investment comes from fines imposed on violators of environmental
regulations and, to a lesser extent, from pollution charges. Yet none of
these instruments comes anywhere close to their potential as a source
of revenues and they hardly ever act as incentives for behavioural
change. Regulations are not consistently enforced and when they are,
the fines imposed on violators are far too low by comparison with the
expected gain from non-compliance and the resulting environmental
damage or social cost. Both their erratic use and inflation erode their
significance as financing sources. Where fines for non-compliance are
set high enough to provide incentive effects, as in Poland, they are
rarely paid or collected (Panayotou, 1995b).

Charges, on the other hand, are usually introduced purely as
financing mechanisms to defray part of the cost of administering the
command-and-control regulation system, and they are not related to
any meaningful measure of environmental damage or abatement cost.
In other words, they are not Pigouvian (corrective of incentives). The
exclusive emphasis on revenues directly raised by charges in general (as
in cost recovery) and of pollution charges in particular, is misplaced,
since their incentive effect could reduce financing needs and or induce
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Box 5.1 The Polish Charge System

The rale and purpose of environmental charges in Poland is described in the
National Environmental Policy of Poland, approved by Parliament in 1991.
According to Anderson and Fiedor (1997), ‘the stated intent of the government
[is] that charges should serve a complementary role in the national administra-
tive/regulatory system of environmental management’. Charges should:

+ encourage polluters to minimize the social costs of meeting stated environ-
mental goals,

* bear some relation to the marginal damages resulting from pollution
emissions or discharges; and

» generate revenues which can then be recirculated for environmental invest-
ments and related purposes.

While the Polish pollution charges are among the highest in the world, they are
not high enough to provide an incentive to change production processes. There
are numerous low-cost win-win actions which can and are taken to reduce pollu-
tion and the charges paid, but the revenue-raising potential of the instrument
remains the focus. An estimated $450-500 million is collected annually and
distributed to the National Environmental Fund, regional and local funds, an
amount which accounts for almost ‘one-half of the annual capital costs of environ-
mental investments in Poland".

Source: Anderson and Fiedor (1897).

private environmental expenditures in excess of public revenues raised
(see Box 5.1).

A practical problem does arise, however, in the case of pollution
charges, which are not seen as a means of cost recovery or payment for
service or resource use and can potentially raise large amounts of
revenue. Environmental ministries prefer to view pollution charges as
user fees and want the revenues earmarked for environmental invest-
ments to abate pollution and to rehabilitate degraded environments.
Finance ministries prefer to view pollution charges as taxes and hence
as a source of general revenue to be allocated between alternative uses
in order to maximize the social rate of return without regard to the
origin of the revenues. Earmarking, often simply viewed as a distortion
by finance ministries, is exemplified by the development of environ-
mental funds in recent years as an extra-budget mechanism for
financing environmental investments.

User fees, cost recovery and full-cost pricing

A significant source of increased financing from existing mechanisms is
improved cost recovery from public investments through user fees.
Again, only a small fraction of the cost of irrigation water and indus-
trial energy is paid by users; the rest is covered by the diversion of
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scarce financial resources from other, often more productive, uses. The
same is true of residential energy and water use. Full-cost pricing of
public utilities and services can be equally important in the augmenta-
tion of resources (financing effect) as it is to the removal of barriers
(incentive effect) and the redeployment of existing resources (efficiency
effect). While full-cost pricing implies higher prices for consumers and
producers in the short run, the long-term benefits in terms of sustain-
able economic growth often outweigh these costs. Some short-term
cushioning of the impact on low-income groups might be necessary.

Cost recovery in irrigation has increased from an estimated 10-20 per
cent in the 1980s (Repetto, 1988) to about 20-25 per cent today (Moor,
1997). Still, $20-25 billion go to irrigation subsidies in developing
countries every year and another $20 billion to drinking water supply.
Removal of water subsidies would reduce water use by 20-30 per cent (in
parts of Asia by as much as SO per cent) and make it possible to supply
most of the 1.2 billion people without access to safe drinking water
without large, environmentally destructive water development projects.

Resource rent capture

Almost all developing countries exploit, and many export, natural
resources such as minerals, forest products, petroleum and fish. While
the rate of resource exploitation in most countries is excessive and
possibly unsustainable, little of the growing scarcity rent is captured by
governments and reinvested in the protection and enhancement of the
resource and the enlargement of the country’s stocks of human and
man-made capital, as sustainable development requires.

For example, a fraction of the scarcity value or stumpage of tropical
timber is captured by governments (see Panayotou, 1993a), and a good
part of whatever is being captured is returned to logging companies
through public construction of logging roads and log-processing subsi-
dies which encourage increased logging. Log export bans depress the
domestic price of logs and subsidize their wasteful use by inefficient
plywood mills in the name of increasing the gross value added even as
the net value added shrinks and wasteful logging intensifies (see
Panayotou and Ashton, 1992). The failure to charge logging its full
opportunity cost in terms of forgone non-timber forest products and
environmental services (watershed protection, biodiversity, etc) results
in further undervaluation of timber, wasteful use and uncollected rents.
Even the means of collecting rents may result in considerable waste.
For example, taxes on the amount of timber removed from the logging
site (rather than on the amount of marketable timber on the site) result
in high grading, partial recovery of logs and highly destructive logging
and relogging. The result is resource exploitation that is excessive and
inefficient and tax revenues (and foreign exchange earnings) that are
too low and used wastefully (Panayotou and Ashton, 1992).

Billions of dollars a year in additional foreign exchange earnings and
government revenue can be obtained through a more efficient resource
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concession and taxation systemn. Such a system would provide for longer-
term concessions awarded through competitive bidding and taxed
efficiently through area-based taxes. With such improvements, not only
could wasteful logging be reduced but there would also be more govern-
ment revenues to invest in forest protection and reforestation. Higher
rates of collection of resource rents by governments, however, does not
automatically advance sustainable development; it might even retard it if
the government'’s propensity to save and invest in sustainable develop-
ment activities is lower than that of the private sector. How the revenues
from resource rent capture are spent is as critical as the level of these
revenues. Given the high transaction costs and leakages in collecting and
expanding public revenues, sustainable development may advance more
by providing private investors with incentives to reinvest resource rents
than through direct public expenditures.

Resource taxation has generally increased from 7-20 per cent of
resource rents in the 1970s and early 1980s to over 50 per cent of the
rents at present, through successful reforms especially of the forest
sector policies. Examples include Indonesia, the Philippines and
Honduras. The Philippines raised the charge on timber cut from 1 per
cent of the market price in the late 1980s to 20 per cent in the early
1990s. Indonesia was able to mobilize an additional billion dollars of
revenues by reforming its forest tax policy. Yet the World Bank
estimates that by raising its stumpage fees to cover 75 per cent of the
resource rents, Indonesia would be able to obtain another $1.5-2.5
billion; a 6~8 per cent increase in government revenues. Low stumpage
charges are also found in China, Cameroon, Kenya, Nigeria and
Surinam among others. Indonesia has been particularly successful in
capturing rents from petroleum and mineral extraction. Others, such as
Russia and the oil producing countries of Eastern Europe and Central
Asia, stand to gain between $10 and 20 billion in additional revenues
through more efficient pricing and royalties and taxes that capture a
larger part of resource rents. Venezuela can increase government
revenues by 6 per cent by raising petroleum prices to world levels, and
Chile can earn over a billion dollars from introducing a contribution of
a resource royalty and additional profits tax on copper extraction.

Property rights and property taxes

Taxes on property, especially land, is a growing source of revenue in
developing countries and in some countries they are the only source of
municipal and local government finances. Yet property taxes tend to
be very low by comparison to developed countries and over time tend
to lose their value to inflation. In the tax base, property values are not
frequently upgraded. Land use changes and ownership transfers are not
always recorded (and taxed) and when taxes are paid they are often
based on outdated (and hence too low) property values. Land use taxes
are uncommon and capital gains and windfalls are rarely taxed.
Furthermore, insecure property rights over natural resources,
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especially land, have been a major cause of farmers’ lack of access to
capital markets and of under-investment in land improvement, in soil
conservation and in tree planting. This in turn leads to low agricultural
productivity, low farming incomes and encroachment on forests to
obtain additional land for cultivation. This also results in low tax
revenues and high public expenditures on poverty alleviation, forest
protection and mitigation of off-site effects such as the sedimentation
of dams and reservoirs from soil erosion.”

Issuance of secure land titles to farmers with insecure ownership
results in a doubling or tripling of the value of the land, while the costs
of the necessary cadastral surveys, title registration and other related
expenses are only 2-3 per cent of the pre-title value. Thus, improved
security of ownership over land and other natural resources — a neces-
sary condition for sustainable development — can be self-financed and
at the same time generate enormous private and social benefits.
Estimates of productivity gains from land titling range between 10 and
30 per cent; investments in land improvements, soil conservation and
tree planting range between 60 and 200 per cent (Feder et al, 1986).
This also has the added attraction of increasing tax revenues because of
the expanded tax base and savings in government expenditures on
poverty alleviation and forest protection.

Privatization of state enterprises

As the experience of Eastern Europe, the former Soviet Union and
many socialist economies in the developing world amply demonstrates,
the environment has suffered as much as the economy in the hands of
state enterprises. Privatization, economic restructuring and price reform
are well established and widely accepted as necessary conditions for
revitalizing the economy and spurring economic growth; that they are
equally important to environmental improvement and sustainable
development is less well known and recognized (Panayotou, 1995b).

Private provision of public services such as water supply, waste
water treatment, solid waste collection, power generation and
telephone services would generate similar savings as long as competi-
tive bidding and adequate safeguards against monopoly pricing are
adopted (Panayotou, 1997b). At the same time, unaccounted environ-
mental and social costs must be internalized through regulation or,
preferably, through economic instruments.

The 1990s have witnessed unprecedented interest and action towards
tapping the resources of the private sector by: (a) undertaking policy
reforms to provide a more stable and predictable policy environment and
a more transparent legal and environmental framework; (b) adopting
financing and management innovations, such as build-own transfer
(BOT), build-own operate (BOO) and build-own lease (BOL); and (c)
privatizing sectors such as power generation, telecommunications, trans-
port infrastructure, water supply and sanitation, and even environmental
monitoring, all of which were previously in the inclusive domain of the
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public sector. Recent privatizations include telecommunications in Costa
Rica, power generation and water supply in Argentina, water supply and
traffic management in the Philippines, and the urban rail system devel-
opment and waste management in Thailand. A World Bank (1996a)
review of the post-privatization performance of 60 companies reveals an
11 per cent improvement in efficiency, 44 per cent improvement in
investment and 45 per cent improvement in profitability; employment
and tax payments also increased.

Privatization and other forms (such as joint ventures and partner-
ships) of involving the private sector in financing sustainable
development are likely to accelerate in coming years as governments
seek to mobilize resources to improve infrastructure and public services.
The global market for environmental investments alone is projected to
exceed $600 billion per year by 2000 (IFC, 1992).

Environmental funds

Environmental funds are specialized funds or institutions designed to
collect earmarked revenues and disburse them for environmental and
conservation purposes. Examples include trust funds, foundations,
endowments, revolving funds, green funds and other grant- or loan-
making entities. National environmental funds are a special type of
fund that collect and disburse public money in support of national
environmental strategy, environmental action plans or environmental
policy. They are usually funded or capitalized from pollution charges,
fees and fines, budgetary contributions, debt-for-nature swaps or
contributions from donor agencies. Green funds, on the other hand,
are private, social-purpose funds made available by private investors for
lending to environmentally sound enterprises and projects.

Environmental funds may be general or specific in scope: at one
extreme, they simply provide a supplement to the general environmen-
tal (or sustainable development) budget; at the other extreme, they are
tied to a single-purpose use. For example in Poland, the National
Environmental Fund (NEF), a depository for environmental charges
and fines used for wide ranging environmental activities, is a general
fund while the privatization escrow funds are tied to particular enter-
prises and used for the sole purpose of cleaning up past contamination.
Funds might also be local (eg, municipal), national, global or mixed.
The Global Environmental Facility (GEF) is a global fund, the above
mentioned Polish NEF is a national fund while another Polish fund,
the Ecofund, created through debt-for-nature swaps, is a mixed fund as
it funds national projects of global significance.® Funds, in effect,
disburse subsidies through grants, reduced interest payments, direct
loans, loan guarantees, equity investments and co-financing with
commercial banks, public financial institutions, private enterprises and
NGOs, in order to achieve environmental policy goals.?

Environmental funds have both advantages and disadvantages. On
the positive side, they combine a diversity of funding sources (public,
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private, domestic and international) which provide a degree of
independence; they are a source of stable financing and can move
funds easily without the bureaucratic constraints of the general budget;
they provide a framework for the coordination of donors and the
balancing of national and international priorities; and they encourage
the participation of a wide range of interests (including government,
business, local communities and environmental groups), thereby ensur-
ing public support, transparency and accountability (Dillenbeek, 1994).

On the negative side, environmental funds are potential sources of
inefficiency and distortion and may weaken rather than strengthen the
environmental ministries. Efficiency requires that public funds be
allocated in order to equalize social returns among alternative uses at
the margin; this requires flexibility in shifting funds between uses as
priorities (and social returns) change. Earmarking limits this flexibility,
introducing rigidities and inefficiencies in resource allocation as changes
in revenue rather than changes in demand determine the supply of
public services (Opschoor et al, 1994). Another danger is the potential
bias of fund allocations in favour of supply expansion rather than
demand management; in favour of end-of-the-pipe solutions rather
than prevention and waste minimization; and in favour of capital-inten-
sive solutions rather than policy reform and behavioural changes.

The strongest argument in favour of environmental funds and
earmarking is that environmental taxes and charges are the prices for
using environmental services, such as the environment’s assimilative
capacity and therefore the revenue from these sources should be used
to maintain these environmental services rather than for general
revenue purposes, as with other taxes (Panayotou, 1994a). A second
argument is that environmental funds are a practical application of the
polluter pays principle in which pollution charges are collected from
all polluters and the revenue is then allocated (recycled) to those
polluters that are prepared to undertake remedial measures accounting
for environmental policy priorities. A third argument in favour of
environmental funds is that earmarking enhances the political accept-
ability of environmental taxes and charges (Opschoor et al, 1994).

Environmental funds are of particular relevance to economies in
transition because of the underdevelopment of the government budget-
ing process and of private capital markets. However, care must be taken
to define their mandate clearly to avoid crowding out private invest-
ments and to phase them out as the restructuring process resolves these
transition-related problems. Environmental funds emerged as a major
new trend in environmental and conservation finance in the early
1990s. To date, national environmental funds have been set up in over
20 developing countries (eg, Argentina, Mexico, Peru, the Philippines,
Chile, Thailand, Bolivia, Honduras, Uganda and others) and in most
transition economies in Eastern Europe (eg, Bulgaria, Czech Republic,
Hungary, Poland and Russia). Table 5.5 gives several examples of
environmental funds in both transitional and developing economies.

National environmental funds in transition economies, being
largely a legacy of central planning, tend to be comprehensive funds in
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Table 5.5 Examples of Environmental Funds

Revenues Main Beneficiaries Disbursement
Expenditures
Earmarked Tax Funds
Hungary - Fuel tax, product  Air pollution Public Grants, low-
CEPF charges, traffic abatement, transportation interest loans
transit fee, waste manage-  companies,
pollution fines, ment, water municipalities,
EU PHARE grant  pollution control, industrial
public awareness enterprises,
building research institutes
Poland -  Air and water Air and water Industrial Soft loans,
NFEPWM  pollution charges, pollution enterprises, loan
water use and abatement, soil  municipal guarantees,
waste charges protection, companies, grants
environmental universities
monitoring and
education
Russia - Pollution charges, Poliution control, Municipal com-  Grants
FEF fines environmental panies, industrial
R&D, institution  enterprise,
building research institutes
Directed Credit Funds
China ~ IDA credit, Waste reduction  Industrial Market-rate
Tianjin pollution charges  and recovery, enterprises loans plus
IPCF pollution prev- grant
ention (cleaner (10-30%)
technology)
Russia -  IBRD loan Waste recovery  Public and IBRD rate
PAF private industrial plus 400 BPs
enterprises
Slovenia - Budget allocation, Urban pollution  Households, LIBOR plus
Eco-Fund IBRD loan abatement cooperatives, 200 BPs
commercial and
industrial
enterprises,
municipalities
Green Funds
Bolivia-  DNSs by inter- Support to Local Grants
FONAMA national NGOs, protected areas  communities,
foreign govern-  in nature NGOs
ment contributions conservation
Colombia — DNSs, NGOs, Nature NGOs, local Grants
ECOFONDO foreign protection, groups
gavernments environmental
education,
integrated
watershed
management

Source: World Bank (1997b).
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the sense that they finance a broad range of environmental invest-
ments, They are usually located within environmental ministries,
although in some countries, such as Poland, the Fund is a separate
agency with an autonomous management structure. Most transition
country NEFs rely on environmental taxes, charges, and fines for the
revenues. Emission charges are the principal source of revenues for
NEFs in Poland, Russia, Estonia, Czech Republic, Slovakia and China.
Hungary uses a variety of instruments to capitalize its fund, including
non-compliance charges, product charges and a transit traffic tax, while
Bulgaria uses car import taxes as well as non-compliance charges
(Lovei, 1995a).

In developing countries NEFs tend to be more specific and, because
environmental taxation is not as well developed as in transition
economies, they rely on external sources or other fees for funds, Pearce
(1997) reports that in Algeria the main source of the fund is a tax on
airline tickets, in Belize a tax on foreign tourists and in Costa Rica a tax
on petrol, while Brazil’s municipal environmental funds are financed
by World Bank loans. It is reasonable to expect further development
and proliferation of environmental funds in the foreseeable future, A
key to their future success is more efficient management, reduced
administration cost and use of rigorous benefit-cost analysis of projects
as the principle criterion for disbursing funds.

External development assistance

Poor developing countries can be given incentives for policy reform in
the form of matching funds for domestic resources generated for
sustainable development investments through reduction of subsidies
and industrial protection, privatization of state enterprises, increased
resource rent collection, improved tax administration or stricter
scrutiny of public projects with negative environmental and social
impacts.

Multilateral lending institutions, such as the World Bank, attempt
to do this through conditionality, but this has negative connotations
which are resented by some developing countries who perceive condi-
tionality as a challenge to their sovereignty. Matching funds for policy
reform is a positive concept that levers, or rather, motivates policy
reform. The perception would be of a country initiating the reforms
and outside funding as an added or supplemental benefit.

Matching funds need not be dollar for dollar. For example, consider
a country that has traditionally been subsidizing fossil fuels and is now
considering the phasing out of these subsidies, thereby saving $100
million to be invested in solar energy for rural electrification. The
knowledge that another $10 million will be made available by a multi-
lateral or bilateral agency in support of such a policy change might
increase the chances that such a reform does take place. The $10
million of matching funds might be regarded as payment for incremen-
tal costs justified by the global benefits stemming from reduced
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greenhouse gas emissions (and hence financed by GEF) or regarded as
development assistance for restructuring the energy sector and invest-
ing in rural development (financed by bilateral or multilateral
development financing sources). Although the source of funds would
vary according to the expected beneficiaries, the objective is the same:
to motivate an economically and environmentally favourable policy
change that would advance sustainable development. The additional
resources are not so much the external matching funds as the domestic
funds saved from wasteful use and the higher rates of return to private
and public investment generated by the policy reform, which the
matching funds will have generated, set in motion.



Chapter 6

Economic and Financing
Instruments for the Global
Commons

The scope of economic instruments is not limited to the management
of domestic environmental problems, but extends to the management
of the global commons, such as the conservation of tropical forests, the
preservation of biodiversity and the protection of the global climate
and the ozone layer. As in the case of local environmental problems,
the cost of controlling global pollutants or conserving resources of
global importance varies significantly among countries, as does
people’s willingness to pay for accomplishing global environmental
objectives.

The demand for global environmental policy comes mainly from
the developed countries, which have sufficiently high incomes and low
discount rates to be concerned with environmental amenities and
distant threats to their lifestyles. The lowest-cost supply comes mainly
from developing countries either by virtue of their greater biodiversity,
lower energy efficiency (and thereby greater scope for efficiency gains)
or lower opportunity costs. Under these circumstances equal or propor-
tional emissions reductions by all countries would be excessively costly,
if not totally unacceptable to developing countries.

Economic instruments can also be used as vehicles for the internal-
ization of global environmental benefits to developing countries. In
terms of efficiency, the cost of a given global environmental improve-
ment would be minimized (cost-effectiveness); in terms of distribution,
the wealthy beneficiaries would pay and the poor countries would
benefit (equity) along the lines of the beneficiary pays principle.

In the absence of a global government with taxation power, devel-
oped countries’ willingness to pay for conservation could be captured
through new innovative trading arrangements between developed and
developing countries. Developing countries need financial resources
and efficient technology to pursue sustainable development; in
exchange they can offer:

1 unmatched biological diversity which can best be preserved in situ;
2 forests which are of global significance in terms of their impact on
global climate atmospheric balance and biodiversity habitat;
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3 environmental amenities which include wildlife and other natural
assets of recreational, educational and scientific value; and
4 low-cost reduction of carbon emissions.

The South could offer to trade environmental conservation for finan-
cial and technological resources on behalf of the global community. It
has a comparative advantage to do so because protection and mainte-
nance of natural resources is labour-intensive and requires proximity
and intimate knowledge of the resource, as well as interest in preserv-
ing national sovereignty.

But how are such trading arrangements actually to be effected?
While there is a well-developed market for financial and technological
resources, there is no such market for the conservation of natural and
biological resources. This is due to the nature of these resources (global
externalities), the lack of well-defined (and fully recognized) property
rights and the difficulty of enforcing contracts across borders in the
absence of a ‘global authority’ which supersedes national sovereignty.
Moreover, the object of conservation and exchange is difficult to define
and monitor.

Despite these difficulties, some exchanges of this nature have
taken place. Examples include debt-for-nature swaps, the Global
Environmental Facility, the bioprospecting rights purchased by the
Merck Pharmaceutical Company in Costa Rica and the EcoFund in
Poland created through debt-conversion and several carbon-offset
arrangements between northern power utilities and southern energy
companies or forest concerns. However, as these exchanges circum-
vent rather than enhance the market, they remain more the
exception than the rule. Just as other goods and services are traded,
market mechanisms need to be developed for trading conservation
and global climate protection. Transferable development rights and
internationally tradable emission permits are such mechanisms
which have been suggested and are being studied. In what follows,
we briefly review first global environmental financing institutions
and international environmental taxation followed by a more
detailed discussion of innovative economic and financing instru-
ments for the global commons.

GLOBAL ENVIRONMENTAL FINANCING INSTITUTIONS

The most important of the global environmental financing institutions
is the Global Environmental Facility (GEF) established in 1990 with $1.3
billion to provide grants and concessional funds over a three-year pilot
phase. GEF is now an established institution with regular capital replen-
ishment (the latest of $2 billion over three years) through individual
country contributions (mainly from developed countries). The facility
assists developing countries to address four areas of global environmen-
tal concern: global warming, loss of biodiversity, pollution of




88 Instruments of Change

international waters and depletion of stratospheric ozone. The last area
is addressed by an associate ‘institution’, the Montreal Protocol. GEF
draws on the expertise and experience of three global institutions:
United Nations Development Programme (UNDP), UNEP and the World
Bank. The Global Environmental Facility and the Montreal Protocol
investment programme implemented through the World Bank during
1991-1996 stood at §725 million. On average, GEF is funding 20 per
cent of the total costs ($2.8 billion for the period 1991-1996) of projects
in developing countries with global benefits. The GEF contribution
varied from a low of 7 per cent in climate change projects to a high of
65 per cent in biodiversity protection projects. Almost half of GEF
funding went to the protection of biodiversity and leveraged additional
funding from other sources. The cumulative funding for biodiversity-
related activities managed by the World Bank increased from under $50
million in 1989 to over $1.2 billion in 1995; since Rio it doubled.

The Global Environmental Facility has increasingly been using its
resources to leverage additional funds, especially from the private
sector. The International Finance Corporation/GEF Poland Efficient
Lighting Project and the IFC/GEF Small and Medium Enterprises
Project are two examples. By putting relatively small amounts into
venture capital funds, GEF is able to mobilize four or five times as much
in equity financing in the private sector, which in turn mobilizes a
multiple in loan financing. By one account GEF is able to mobilize
10-20 times the amount of funds it invests in biodiversity and other
conservation investments (A. Steer quoted in UN/DPCSD, 1996).

INTERNATIONAL ENVIRONMENTAL TAXATION

Existing international financing mechanisms rely largely on voluntary
contributions by nations, and as such they provide inadequate and
erratic or unstable resource flows for international environmental
investments. International environmental problems such as global
warming, biodiversity loss and ozone depletion are global public goods
that call for global environmental taxation, which, in turn, requires
sovereign nations to yield their sovereign powers of taxation to a supra-
national authority. Three such taxes have been proposed:

1 an international foreign exchange transactions tax, known also as
Tobin tax;

2 an international carbon tax on energy fuels; and

3 an international air transport tax.

Of these three taxes, the Tobin tax is expected to generate the largest
revenues (in the hundreds of billions of dollars) but has no positive
environmental effects. The carbon tax would generate the largest
environmental benefits (by discouraging high-carbon fuels) and at the
same time generate substantial revenues ($55 billion per year according
to Shah and Larsen 1992), but, unlike the other two, it is distribution-
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Table 6.1 Potential Revenue of a Carbon Tax in Selected Countries, 1991*

Country US$ (millions) Percentage of Percentage of
government revenue GDP
Germany 1773 0.54 0.16
Japan 2371 0.73 0.10
United States 12,461 1.37 0.28
Brazil 503 0.50 0.17
China 5699 8.81 1.87
India 1454 3.85 0.57
Indonesia 263 1.62 0.35
Mexico 772 3.16 0.55
Nigeria 90 2.33 0.37
Poland 1257 5.07 1.97

Former Soviet Union 10,129 - -

World 54,810 - 0.31

Source: Shah and Larsen (1992).2 Appeared in Gandhi et al (1997).

ally regressive. Table 6.1 shows the potential revenues from a carbon
tax in selected countries. The air travel tax, though progressive in its
incidence, generates limited revenues and limited environmental
benefits.

While the debate on these instruments of international taxation
has intensified in the post-Rio years, little progress has been made
towards serious consideration of any one of them, largely because of
the reluctance of sovereign nations to yield sovereign taxation powers
to a supranational authority. Nevertheless, there appears to exist
considerable public support for some form of international resource
mobilization for the environment. In a Gallup Survey (Dunlap et al,
1993) in 30 major countries following the Earth Summit, industrialized
country citizens (by a majority of 70-90 per cent) favoured contribut-
ing money to an international environmental agency. Over two-thirds
of the respondents expressed support for such a global institution and
indicated willingness to let their own governments grant it the neces-
sary authority. In the absence of political will among governments to
do so, an alternative institutional arrangement must be found which
yields the minimum possible delegation of tax authority. Among the
alternatives proposed are the harmonization of national taxes through
international agreements, and non-sovereign international taxes along
the lines of the European Union taxes, which involve a minimal
delegation of sovereignty by member states who are allowed to keep a
percentage of the tax revenues for their own use (Herber, 1997).
Ultimately, progress would depend on galvanizing global political
consensus on the need to mobilize stable and predictable global
resources to address global environmental problems. A gradual
approach of first introducing a modest OECD carbon tax may help
build consensus for a global application at a later stage.
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TRANSFERABLE DEVELOPMENT RIGHTS

The treatment of biodiversity as a global rather than national resource
and the pressures to conserve it are perceived by developing countries as
a challenge to their ownership and sovereignty over these resources. If,
however, the primary purpose of efforts to protect biodiversity is conser-
vation, not redistribution of resources, the first step is to recognize the
ownership of developing countries over these resources and their right
to develop them in order to maximize their own benefits. Much of the
conflict between developed and developing countries concerning the
conservation of biodiversity arises from a failure to distinguish between
ownership and spatial exercise of development rights.

One form of attenuation of property rights is the complete separa-
tion of development rights from ownership rights, through the
instrument of transferable development rights (TDRs). Without
challenging property ownership (and entitlement to the benefits from
ownership), all or certain types of development are prohibited on a site
in the name of public interest. However, property owners are allowed
to transfer to other sites or sell their development rights to others and
thereby recover their full market value. Allowing extra development
(beyond building or zoning regulations) ensures demand for such
rights to the holders of transferred development rights. Both the ratio
of transferred development rights to additional development entitle-
ment and the percentage by which existing regulations can be
exceeded in each zone are specified by law. The instrument of TDRs has
been used extensively in the conservation of historical buildings,
archaeological sites, cultural heritage, wetlands and coastal areas, and is
today under consideration by a number of countries as an instrument
for the conservation of greenbelts, forests and biodiversity.

The concept of TDRs makes possible the creation of conservation
areas without the need for assessment of land values and compensa-
tion: it simply creates a market with the demand and supply of
development rights that results in an equilibrium price at which
exchange or transfer takes place (see Box 6.1).

In principle, there is no reason why TDRs cannot be used interna-
tionally as an instrument of payment by the North for conservation
and supply of environmental services by the South. Tropical countries
could set aside habitats for biodiversity conservation and divide each
habitat into a number of TDRs, corresponding to an area unit, say, a
hectare. Each TDR would state the location, condition, diversity and
degree of protection of the habitat and any special rights that it
conveys to the buyer/holder. TDRs could then be offered for sale both
locally and internationally at an initial offer price that covers fully the
opportunity cost of the corresponding land unit (ie the net present
value of the income stream of the forgone development opportunity).

It is preferable to start at a relatively high price to test the market,
since undervaluation is irreversible (following sale) while overvaluation
is reversible (following non-sale). If the price turns out to be too high
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Box 6.1 A Proposed Application of TDRs in Biodiversity
Conservation in Akamas Peninsula, Cyprus

The Akamas Peninsula has an area of 250 square kilometres and is situated in the
northwest of Cyprus; it is considered to be the last virgin territory in the eastern
Mediterranean. This unique area has remained almost untouched by development
despite the quadrupling of the number of tourists who have visited the island in
the last ten years alone.

Due to the variety of its geomorphological features and the microclimate of
its individual localities, Akamas displays a large concentration of biotopes, making
up a unique ecosystem. The area supports an indivisible natural resource base
comprising a rich flora and fauna, beautiful beaches and landscape, and interest-
ing histarical, archaeological and cultural heritage.

The flora of Akamas includes at least 20 endemic and other rare species,
About 14 different kinds of orchids and Tulipa cypria (a rare endemic species) are
also found in the area. Akamas also hosts the loggerhead-turtle (caretta caretta)
and the green turtle (chelonia mydias), both under threat of disappearing from the
Mediterranean, as well as a rare species of vulture (Griffon vulture), a fresh water
crab (Potamion potamios) and endemic species of birds and butterflies. In addition,
the area is used as a temporary stop-over by a multitude of birds when migrating
from one continent to another.

The remarkably rich natural resources of Akamas are undergoing severe
pressures and are threatened with degradation from a variety of sources including:

s day visitors in the area destroying flowering plants, forests, and animal
species;

e property owners putting pressures on the government to open up the area
for tourist development; and

¢ inhabitants in nearby villages demanding some kind of development.

The government has responded by zoning part of the Akamas area as a non-devel-
opment area, stopping short of declaring it a national park. This response has
intensified the conflict. On one side, local and international environmental groups
such as the Friends of Akamas and Greenpeace find this response inadequate
protection for the last unspoiled part of the island and demand stricter policies
and the declaration of the area as a national park.

In the opposite camp are the inhabitants of villages surrounding Akamas, who
own land in the area. They are demanding that the government provide them with
roads and other infrastructure for tourist development as it has in the rest of the
island. Being among the poorest people on the island, they see tourist develop-
ment as their only chance for a better life; they have allied themselves with
developers in lobbying the government to open the area to tourist development,
and they are especially distressed because the prices of their land have dropped
significantly following the government restrictions on development. Appropriation
of the land by the government and compensation of land owners is out of the
question because of the large amounts involved were this land to be compensated
at its market value (as coastal property suitable for tourist development).

The result of these unresolved conflicts is a stalemate which neither protects
biodiversity nor allows development to proceed. Akamas is neither a protected
national park nor a managed tourist development zone. This uncertain situation is
open to pressures for readjustments, exemptions and relaxations which prey on
nature in a silent but equally destructive way.
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To resolve these development versus conservation conflicts, which are not
unique to Akamas but arise throughout the island, the concept of transferable
development rights has been proposed by the Enalion Environmental
Management Centre (Panayotou et al, 1991). The concept of transferal of devel-
opment rights would ensure that areas of natural beauty be preserved in their
natural state. It has been introduced in Cyprus for the first time in recent legisla-
tion for the preservation of buildings of unique cultural and historical value. It is
now proposed that sites of natural beauty or those that are rich in ecological and
biological resources could also be preserved through the use of this mechanism,
without depriving their owners of their development rights and without paying
compensation. The coastal area and, in fact, all of Cyprus could be divided into
development areas and conservation areas. Land owners in conservation areas
would retain their rights but they would not be allowed to exercise them on the
site. They would instead be allowed to sell or transfer these rights to property in
development areas, thus sharing in the benefits of development without actually
developing their own land, which would remain in their hands in a natural state. It
is estimated that the NPV of preservation benefits in terms of improved quality of
tourism in the development areas combined with ecotourism on the conservation
area would exceed the NPV forgone earnings from not developing Akamas into a
mass tourism area like other parts of the island.

Source: Panayotou (1994b),

to clear the market (ie to exhaust the supplied TDRs for a particular
habitat), the price can be lowered to attract additional demand.
Alternatively, the quality of the TDR can be enhanced by enlarging the
area to include additional biodiversity values or by improving its
protection and management.

The potential buyers of TDRs include local and international
environmental organizations, local and international foundations and
corporations, developed country governments, chemical and pharma-
ceutical companies, scientific societies, universities and research
institutions and even environmentally minded individuals from devel-
oped countries. The motivation for purchasing TDRs would naturally
vary among prospective buyers. Some may derive direct use values such
as prospecting for new chemicals or pharmaceuticals. Others may be
expressing their non-use values through the purchase of TDRs. Still
others might buy and hold TDRs if they expect them to increase in
value as a result of decreasing supply and demand expansion from
population and income growth, change in tastes or rising environmen-
tal awareness. Certainly every new discovery of a valuable new species,
or even a new use of an existing species in a particular habitat, would
increase the value of the TDRs of that site.

Despite the variety of increasing benefits that TDRs may confer on
prospective buyers and holders, it is unlikely that there will be suffi-
cient demand to preserve all the habitats that are worth conserving (eg
based on contingent valuation of willingness to pay), for reasons
ranging from myopia to free-riding. Given the public good nature of
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biodiversity conservation, the governments of developed countries (the
main beneficiaries) could take ‘pump priming’ action to stimulate the
demand for TDRs.

One way developed countries can stimulate the demand for TDRs is
by providing credits to domestic firms and property owners for the
acquisition of TDRs from developing countries against domestic
environmental regulations such as building codes, forest harvesting
and replanting regulations, environmental emission standards and CO,
emissions.

A criticism of this method of stimulating demand for TDRs might be
that the conservation of biodiversity in the tropics is thereby accom-
plished at the expense of the domestic environment in developed
countries. One way around this problem is to tighten environmental
regulations from current levels and then provide offset credits for buyers
and holders of TDRs. Another method is to introduce a conservation tax
and then allow people the option of paying this annual tax or purchas-
ing and holding TDRs from conservation areas in lieu of the tax.

The great advantage of this mechanism for the conservation of
tropical forests and biodiversity is that it makes the opportunity costs
clear and provides a vehicle for the beneficiaries to pay them
(Panayotou, 1994b). It also provides developing countries with substan-
tial transfers of financial resources for sustainable development without
compromising national ownership or sovereignty over tropical forests.
Not only can TDRs be bought back, they can be leased on an annual
basis rather than sold outright. Essentially, what the country is selling
or leasing is not the rights to exploiting or developing its forests, but
conservation services. Biodiversity conservation can be combined with
carbon sequestration and traded as a bundle of environmental services
(see Box 6.2).

INTERNATIONALLY TRADABLE EMISSION PERMITS

The virtually unlimited opportunities for low-cost reduction of green-
house gas emissions are a grossly undervalued resource potentially in
high demand in the North which the South has a comparative advan-
tage to supply in exchange for financial and technological resources.
While reductions of CO, emissions from fossil fuel consumption in
Japan and the EU might cost over $50-100 per ton, in developing
countries, such as India and China, they might cost under $20 per ton.
If CO, emission reduction were a conventional commodity, there
would be no doubt about where developed countries would seek to
obtain these supplies.

Allowing emissions trading across nations would obtain a given
reduction of emission at the lowest possible cost; it would be efficient.
It would also encourage technology transfer and flow of financial
resources from North to South in the interest of both the protection of
global climate and sustainable development. For most developing
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countries, tradable emission permits would be a major source of finan-
cial inflow and technology transfer and would provide a strong
incentive to become more efficient in order to save emission permits to
sell to other countries or for their own industrial expansion.

Although it would seem like a natural market to emerge, two obsta-
cles stand in the way of emissions reduction trading today. First, until
recently, there was no binding obligation of countries to contain their
emissions. The Kyoto Protocol adopted in December 1997 by the
Conference of the Parties to the Climate Convention established
binding commitments by Annex [ countries (mostly developed
countries) and allows trades among them, though the arrangements
and institutions necessary for emissions trading have been left to be
worked out in the next Conference of the Parties scheduled for
November 1998 in Buenos Aires. In addition, a special mechanism has
been established known as the Clean Development Mechanism (see
below) to facilitate trades between Annex | and non-Annex | countries,
a form of joint implementation (see below). Still, this is far from a
global emissions trading system. The Climate Convention could
change that, especially if amended to set an aggregate ceiling on green-
house gas emissions, allocated among countries according to
population size or a combination of population size and some other
variable such as GDP or historical level of emissions. Any allocation
mechanism that has any chance of being accepted by the South would
result in excess demand for emission permits by the developed
countries and excess supply by the developing countries, setting the
stage for emissions trading. At the same time, in its best interest, the
South would probably be willing to work closely with the Climate
Convention to raise global abatement standards and regulations as this
would add considerable value to their permits and thereby increase
their potential revenue. Consequently this action would force develop-
ing countries into reducing ‘extravagant’ emissions due to inefficiencies
because of higher opportunity costs. Even if allowable emissions were
frozen at historical levels, growth would generate demand for
additional emission permits. These permits could be more easily
obtained from developing countries through improved energy
efficiency rather than from developed countries, such as Japan or
Germany, where further improvements in efficiency or reductions in
emissions can only come at a high cost.

A global emissions trading system promises huge economic and
environmental benefits but faces political and technical problems.
Significant progress has been made since Rio in better understanding
the problems involved and developing options such as alternative
formulas for permit allocation. The United Nations Conference on
Trade and Development (UNCTAD) is carrying out an extensive
research effort for the design and implementation of internationally
tradable emission permits and is developing a pilot emissions trading
project in cooperation with the Earth Council (Joshua, 1996). The
establishment of binding emission reduction commitments at Kyoto is
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certain to accelerate progress towards an international emissions
trading system which, if properly designed and implemented, promises
to effect significant transfers of financial and technological resources to
developing countries.

JOINT IMPLEMENTATION AND CARBON OFFSETS

Joint implementation projects are an important step towards an inter-
national system of tradable permits for greenhouse gas emissions. Such
a system can be implemented gradually, first among OECD countries
and later globally.

Joint implementation is a bilateral arrangement between a devel-
oped and a developing country to collaborate on a global commons
problem in recognition of the potential mutual benefits arising from
differential opportunity sets, determined by differences in the level of
development, technology and preferences.® A developing country with
low-cost carbon emission reduction opportunities and in need of new
technology and financial resources could cooperate with a developed
country with both the technology and the financial resources for
emissions reduction. The developed country, in turn, gains lower-cost
carbon emission reduction (or sequestration) opportunities to meet its
obligations under the Global Climate Convention.

The cooperation, or rather, joint implementation, may take the
form of the developed country transferring financial resources and
technology to the developing country in exchange for carbon reduc-
tion credits against the developed country’s international obligations.
This helps the developing country to become more energy efficient as
it switches fuels (eg from coal to natural gas) and more protective of its
forests by planting trees in degraded watersheds. These exchanges, or
carbon offsets, as they are known, can take place between the two
countries’ governments or private sector entities with government
endorsement. The expectation is that the investor country would
eventually receive credit against its own commitment to reduce GHG
emissions under the Framework Convention on Climate Change
(FCCC), while the host country derives development and local environ-
mental benefits from the investment. Likely projects include energy
efficiency investment. Table 6.2 presents some examples of joint imple-
mentation activities which have been approved under the United States
JI initiative.

One type of carbon offset is between a developed country utility
and a developing country forest company or a forest department. The
power utility finances a shift to reduced impact logging techniques,
enrichment planting (or reforestation) or forest conservation in a devel-
oping country in exchange for credit for the carbon saved or
sequestered by the funded forestry activity. As long as the marginal cost
of these activities is less than the cost of additional pollution abate-
ment at the power utility, and assuming no or low transaction costs,
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Table 6.2 Joint Implementation Projects under the US Initiative on Joint
Implementation

Country Type of project

Parties

Round 1 Feb 1995

Belize Protected areas and
forest management
6 kha

Costa Rica Forest management

71 kha + buffer zone
20 kha

Costa Rica Wind Plant 20 MW

Costa Rica Preventing
deforestation
Honduras Solar panels

Czech Republic Gas for lignite in district
heating

Russian
Federation

Sequestration of CO,

Round 2 Dec 1995

Belize Programme for Belize, Wisconsin
Electric Power Co, US Nature Conservancy

FUNDECOR (CR), CR Ministry of Natural
Resources, Wachovia Timberland
Investment Management

Plantas Eolicas (CR), Charter Oak Energy
(US), KENETECH Windpower, Merrill
International

Nat Fish and Wildlife Foundation (CR),
COMBOS (CR), CR Min of Nat Resources,
Tenaska Washington Ptnrs (US), Trexler
Associates (US), Council of the OSA
Conservation Area (US), Rainforests of the
Austrians

COMARCA (H), AHDEJUMAR (H), Enersol
Assoc (US)

Center for Clean Air Policy (US), Wisconsin
Electric Power, Edison Devpt Co, NIPSCo
Devpt Co

Oregon State Univ, US EPA, Russian
Federal Forest Service, Russian
International Forestry Inst.

Biomass Generacion, Nations Energy Corp,
Edison Electric Inst, Add-on-Energy

New World Power Corp, Compania
Hidroelectrica Dona Julia, CR Ministry of
Natural Resources

New World Power Corp, Energia del
Nuevo Mundo, Molinos de Viento del
Aranal, CR Ministry of Natural Resources

Power Systems Inc, Aeroenergia SA,
Energy Works

Trans-
pacific Geothermal Corp, C and R Inc

Guanacaste Conservation Area, National
Inst of Biodiversity, Nature Conservancy

Trans-pacific Geothermal Corp, C and R

Honduras Biomass power station
Costa Rica Hydroelectricity 16 MW
Costa Rica Wind Energy
Costa Rica Wind Energy
Russian Methane capture from pipelines
Federation
Costa Rica Forest restoration
Nicaragua Geothermal energy
Inc
Costa Rica Tree planting

Newton Treviso Corp, Cantanal Agric
Center of Turrialba

Source: Steele and Pearce (1996).
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Table 6.3 Examples of Activities Implemented Jointly between Developed

and Developing Countries.
CountrylArea  Project type Greenhouse gas  Total project Foreign
offset (tons of cost sponsor
carbon) contribution
Malaysia Improved forest  80,000-160,000 600,000 600,000
management
Malaysia Reforestation 6,300,000 16,500,000 1,300,000
Czech Republic  Fuel switching 3500 1,500,000 600,000
and energy (per year)
efficiency
Czech Republic Reforestation 3,100,000 29,500,000 5,700,000
Amazon Basin  Forest protection 64,000,000 3,400,000 3,000,000
Guatemala Tree planting, 16,500,000 15,800,000 2,200,000
forest protection
Paraguay Forest protection 14,000,000 3,900,000 2,000,000
Ecuador Reforestation 9,700,000 17,000,000 1,100,000
Belize Forest protection, 1,300,000 2,600,000 2,600,000
improved forest
management
Russia Reforestation 35,000 250,000 250,000
Costa Rica Various 200,000 2,000,000 2,000,000

Sources: Applied Energy Services Incorporated (AES): ‘AES: Greenhouse Gas Offset Programs’
Fall Update 1993, Arlington, Virginia; United States Initiative on Joint Implementation (USUI);
About USII - A Program Profile, Washington, DC; USUI (1996) United States Initiative on Joint
Implementation (USUI) Activities Implemented Jointly: First Report to the Secretanat of the
United Nations Framewaork Convention on Climate Change, US Government Document, DOE
{PO048), Washington, DC, 1996.

As published in Panayotou (1997¢).

these trades will continue.* The potential benefits are substantial,
arising from differential costs of CO, reductions between developed
and developing countries, and shared between the parties involved,
both private and public. Table 6.3 presents some examples of activities
implemented jointly between developed and developing countries.
While this is only a partial list, the amounts involved are substantial, as
are the global and local environmental benefits. Joint implementation
is potentially a very important source of additional financial flows for
sustainable development investments with both local and global
environmental benefits, provided it is incremental to existing flows and
does not distort the host country’s development priorities.

Because of these concerns, the first conference of the Parties to the
Climate Convention in Berlin in March-April 1995 established a pilot
phase for Activities Implemented Jointly during which no crediting is
allowed. During the pilot phase, experimentation is encouraged, as
long as: (a) it has the approval of the governments of participating
countries; (b) it supports national environment and development prior-
ities; (c) it results in additional measurable gains; and (d) it is
incremental to current ODA.
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While several pilot offsets have been initiated in recent years (eg,
New England Electrical System with the Sabah Foundation and Applied
Energy Systems of Virginia with Guatemala), North-South carbon
offsets have not yet been sanctioned by governments or the global
community as a legitimate means of meeting CO, reduction obliga-
tions under the Climate Convention.

Despite criticism of carbon offsets and other joint implementation
mechanisms, there is sufficient interest by both the North and the
South to warrant further study and experimentation. Carbon offsets is
one mechanism by which the global value of carbon sequestration can
be internalized by the local populations of developing countries. Joint
implementation, if properly designed and implemented to be efficient
and equitable, is indeed an application of the cost-effectiveness and
beneficiary pays principles of efficiency and equity, respectively.

The following developments during the pilot phase are indicative
of the potential of joint implementation as a mechanism of coopera-
tion between North and South and as a financing mechanism for
sustainable development:

e On the demand side, at least 12 countries have included joint
implementation in their national climate action plan, mandated
by the Climate Convention: Australia, Canada, Costa Rica,
Denmark, Finland, Germany, Iceland, Japan, the Netherlands,
Norway, Sweden and the United States.

* On the supply side, at least a dozen countries have signed state-
ments of intent to cooperate with the United States, among them:
Bolivia, Chile, Pakistan, South Africa and all seven countries of
Central America (Zollinger and Dower, 1996).

e Asof July 1996, 17 countries are listed in the pilot phase as having
launched or proposed projects (‘activities implemented jointly’); 32
projects mainly in Central America and Eastern Europe have
received official bilateral approval (UN-FCCC, 1996).

* Of more than 50 proposals submitted to the US Initiative on Joint
Implementation, 15 have been approved, and of these, four have
been fully financed. Of more than 40 submissions to the
International Utility Efficiency Program in Washington, DC, nine are
being considered for implementation (Zollinger and Dower, 1996).

¢ The International Business Action on Climate Change, a private
sector initiative by the World Business Council for Sustainable
Development (WBCSD) has received over 80 submissions, poten-
tially worth $3 billion, although few are developed enough to be
considered as pilot projects (WBCSD, 1996).

* The Netherlands has set aside $51 million for joint implementation
programmes in Eastern Europe.

* Norway has set up bilateral joint implementation demonstration
projects and recently purchased 200,000 tons of carbon in certified
transferable offsets from Costa Rica at the cost of $2 million (see
Box 6.2). Norway also co-finances World Bank and IFC investments
and research on activities implemented jointly.
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Box 6.2 The Costa Rican Environmental Service Payments Scheme
and Certified Tradable Offsets

In an effort to halt deforestation and encourage reforestation, the Costa Rican
government, during the 1980s, introduced incentives in the form of tax credits
for landowners maintaining forests on their lands. To allow smallholders, who
usually paid no taxes, to benefit from the scheme, the government allowed the
reforestation tax credits to be traded. This created the first rudimentary market
for environmental services in the country. In the 1990s, this scheme was reformed
and expanded into a comprehensive system of payments for environmental
services, both local and global. The government identified four sets of services
which are provided by forested private lands that are external to the owner and
for which he/she receives no payment and therefore faces inadequate incentives
to provide them:

1 watershed protection services (local/national);
2 ecotourism attraction (local/national);

3 biodiversity conservation (global); and

4  carbon sequestration (global).

The government sought both instruments for internalizing these values to the
landowners, (ie instruments for effecting commensurate payments) and financial
resources to finance these payments. It was recognized that at a minimum,
farmers must be compensated for the opportunity costs (forgone benefits from
current land uses, mainly cattle ranching) estimated around $30 per ha per year.
This set the lower bound for the payments. The upper bound was set by the value
of the environmental services provided to both the local/national economy and to
the global community. This value was conservatively estimated to be in the range
of $40-60 per ha per year (more generous estimates put the value of environmen-
tal services of forests in Costa Rica in the range of $100-200 per ha per year ).
The government settled on an incentive payment of $50 per ha per year, higher
than the average opportunity cost and lower than the 'value’ of environmental
services provided.

Funding for the payment of environmental services contracts is obtained from
a sales tax on fossil fuel and from the Carbon Fund which serves as a depository
for revenues obtained from carbon sales to the international community, The
Carbon Fund buys environmental services from farmers and resells them to benefi-
ciaries. The Carbon Fund has established Certifiable Tradable [Greenhouse Gas]
offsets or CTOs, which is a financial instrument for transfer (sale) of carbon offsets
in the international market. CTOs are pre-approved, transferable and guaranteed
by Costa Rica for 20 years. The first CTOs for 2000 tons of carbon were sold in
July 1996 to Norway for $2 million, The Centre for Financial Products purchased
1000 CTOs for resale in secondary financial markets. The Centre has an exclusive
contract to broker 4 million tons of Costa Rican Carbon over the next 20 years
with a floor price of $10 per ton generating at least $40 million in revenues. Costa
Rica expects to eventually supply 15 million tons of carbon to world markets.

Source: Castro and Tattenbach (1997),
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Box 6.3 Kyoto Protocol, Article 12: The Clean Development
Mechanism

A clean development mechanism is hereby defined.

The purpose of the clean development mechanism shall be to assist Parties

not included in Annex | in achieving sustainable development and in

contributing to the ultimate objective of the Convention, and to assist Parties
included in Annex | in achieving compliance with their quantified emission

limitation and reduction cornmitments under Article 3.

Under the clean development mechanism:

(a) Parties not included in Annex I will benefit from project activities resulting
in certified emission reductions;

(b) Parties included in Annex | may use the certified emission reductions
accruing from such project activities to contribute to compliance with part
of their quantified emission limitation and reduction commitments under
Article 3, as determined by the Conference of the Parties serving as the
meeting of the Parties to this Protocol.

The clean development mechanism shall be subject to the authority and

guidance of the Conference of the Parties serving as the meeting of the

Parties to this Protocol and be supervised by an executive board of the clean

development mechanism.

Emission reductions resulting from each project activity shall be certified by

operational entities to be designated by the Conference of the Parties serving

as the meeting of the Parties to this Protocol, on the basis of:

(@) voluntary participation approved by each Party involved;

(b) real, measurable and long-term benefits related to the mitigation of
climate change; and

(c) reductions in emissions that are additional to any that would occur in the
absence of the certified project activity.

The clean devalopment mechanism shall assist in arranging funding of certi-

fied project activities as necessary.

The Conference of the Parties serving as the meeting of the Parties to this

Protacol shall, at its first session, elaborate modalities and procedures with the

objective of ensuring transparency, efficiency and accountability through

independent auditing and verification of project activities.

The Conference of the Parties serving as the meeting of the Parties to this

Protocol shall ensure that a share of the proceeds from certified project activi-

ties is used to cover administrative expenses as well as to assist developing

country Parties that are particularly vuinerable to the adverse effects of climate
change to meet the costs of adaptation.

Participation under the clean development mechanism, including in activities

mentioned in paragraph 3(a) above and acquisition of certified emission

reductions, may involve private and/or public entities, and is to be subject to
whatever guidance may be provided by the executive board of the clean
development mechanism.

Certified emission reductions obtained during the period from the year 2000

up to the beginning of the first commitment period can be used to assist in

achieving compliance in the first commitment period.

Source: United Nations (1997).
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THE CLEAN DEVELOPMENT MECHANISM (CDM)

The Kyoto Protocol adopted by the Conference of the Parties to the
Framework Convention on Climate Change (FCCC) in December 1997
established, in addition to Annex I binding commitments, the Clean
Development Mechanism (CDM) (see Box 6.3). The purpose of this new
mechanism is to assist non-Annex I countries to achieve sustainable
development, while contributing to the ultimate objective of the conven-
tion, and to assist Annex I countries to meet their emission reduction
commitments. This new mechanism enables both the private and the
public sectors in Annex I countries to invest in projects undertaken in
non-Annex [ countries which result in emission reductions and to receive
credit for some of these reductions against the investing annex I
country’s commitment. Only real, quantifiable long-term emissions
reductions that would not have taken place otherwise will be credited.

For CDM to become operational, many procedures and modalities
need to be worked out, including governance (executive board), rules
for certifying emissions reductions or greenhouse gas sinks and units of
measurement and equivalence between different reductions of different
greenhouse gases. Developing countries would want to ensure that their
development priorities are not compromised but advanced. The experi-
ence gained from joint implementation projects during the pilot phase
will help in the development of this new financing mechanism for both
sustainable development and protection of the global climate. Whether
it will be developed into a significant source of funding will depend in
part on institutional arrangements to minimize transaction costs
(including brokerage, monitoring verification and risk management).



Chapter 7
Selecting the Right Instrument

As we have seen, there is a large set of economic instruments from
which to choose when attempting to manage the environment in an
atmosphere of constrained resources. Given the large number of avail-
able instruments, criteria for specific instrument selection need to be
established, or if a set of instruments is selected, an assessment must
precede implementation. Furthermore, the adoption of an economic
instrument approach to environmental policy and sustainable develop-
ment and the specific instruments chosen have institutional and
human resource requirements and financial implications that need to
be addressed. For example, certain instruments such as secure land
titles require cadastral surveys; environmental bonds and self-assessed
charges require environmental auditors; and revolving funds may
require new institutions. The objective of this chapter is to detail the
criteria for instrument evaluation and selection and to assess the
human, institutional and financial requirements. Particular attention is
paid to distributional considerations, dynamic efficiency and political
acceptability.

The chapter concludes with two summary tables. Table 7.2 presents
a qualitative assessment of 18 economic instruments in terms of seven
criteria, ranging from feasibility and effectiveness, through efficiency
and equity, to administrative and institutional practicality. Table 7.3
summarizes the charges typically recommended for different pollutants
and sources.

ASSESSMENT OF INSTRUMENTS

The selection and assessment of instruments is best done by asking and
answering the following nine questions, all conditioned by the special
circumstances of the particular country concerned:

Environmental effectiveness

Will the instrument achieve the environmental objective within the specified
time span and what degree of certainty can be expected? If the environmen-
tal outcome is somewhat uncertain or experimental (trial and error)
and different instrument levels are needed, how acceptable is deviation
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from the set goal? The answer depends to a large extent on the nature
of environmental damage in question. The acceptable margin of error
is much higher for reversible environmental damages, depletion of
substitutable resources or generation of biodegradable waste than for
irreversible loss of unsubstitutable assets such as biodiversity and
species loss and generation of hazardous waste. Setting benchmarks
and milestones and monitoring of progress towards the set targets are
required for assessing the environmental effectiveness of instruments.
Midstream adjustments in the instrument (eg, charge rate, tax base, etc)
may be required.

Cost effectiveness

Will the instrument achieve the environmental objective (or target) at the
minimum possible cost to society? Not only are environmental budgets
limited, but any savings can be used to achieve other social objectives
(eg, equity) or to pursue further environmental improvement. The costs
to society of pursuing certain environmental objectives through a
particular instrument or set of instruments are not limited to the cost
of monitoring and enforcement by the environmental agency. The
largest component of the social cost of environmental intervention is
the cost of compliance by the industry in terms of output reduction,
capital and operating cost of abatement technology and the additional
cost of switching to higher-cost inputs, such as natural gas. A second
component of the social cost is the distortionary effect of the particular
instrument chosen. Most economic instruments, if correctly chosen
and set at the right level (eg, Pigouvian taxes set equal to the marginal
damage cost), are corrective of existing distortions and hence have a
negative distortion cost, or a correction benefit. There are, however,
economic instruments such as subsidies which, though statically equiv-
alent to environmental taxes, dynamically (in the long run) encourage
entry into the polluting industry, thereby increasing rather than reduc-
ing pollution and hence violating the environmental effectiveness
criterion above.

Flexibility

Is the instrument flexible enough to adjust to changes in technology, the
resource scarcity, and market conditions? For example, in the face of infla-
tion will it maintain its potency or will it be gradually eroded into an
ineffective instrument? Indexing to inflation is one way of maintaining
the value of the instrument, another is by setting the instrument, for
example a charge, in terms of a percentage of the price, rather than at a
fixed nominal monetary value. With regard to scarcity, the instrument’s
value or level must rise with increasing resource or environmental
scarcity. For example, while tradable emission permits meet this crite-
rion, as do property rights (their value rises with scarcity),
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Table 7.1 Cost Savings from a Shift of Environmental Policy from
Command-and-Control Regulations to Least-cost Instruments (based on US

experience)
Study Pollutants Geographic CAC Ratio of
covered area benchmark CAC cost
to least-
cost
Atkinson and  Particulates St Louis SIP regulations 6.00°
Lewis
Roach et al Sulphur dioxide Four corners in  SIP regulations 4.25
Utah Colorado, Arizona
and New Mexico
Hahn and Noll  Sulphates standards Los Angeles California emission 1.07
Krupnick Nitrogen dioxide  Baltimore Proposed RACT 5.96°
regulations
Seskin et al Nitrogen dioxide Chicago Proposed RACT 14.40
regulations
McGartland Particulates Baltimore SIP regulations 4.18
Spofford Sulphur dioxide Lower Delaware  Uniform 1.78
Valley percentage
regulations
Particulates Lower Delaware Uniform 22.00
Valley percentage
regulations
Harrison Airport noise United States Mandatory g
retrofit
Maloney and  Hydrocarbons All domestic Uniform 4.15¢
Yandle DuPont plants percentage
reduction
Palmer et al CFC emissions from United States Proposed 1.96
non-aerosol standards
applications

Notes: CAC, command-and-control, the traditional regulatory approach; SIP, state implementa-
tion plan; RACT, reasonably available control technologies, a set of standards imposed on
existing sources in non-attainment areas.

a Based on a 40pg/m? at worst receptor.

b Based on a short-term, one-hour average of 250 pg/m?.

¢ Because it is a benefit-cost study instead of a cost-effectiveness study, the Harrison compari-
son of command-and-control with the least-cost approach involves different benefit levels.
Specifically, the benefit levels associated with the least-cost allocation are only 82 per cent of
those associated with the command-and-control allocation. To produce cost estimates based on
more comparable benefits, as a first approximation the least-cost allocation was divided by 0.82
and the resulting number was compared with the command-and-control cost.

d Based on 85 per cent reduction of emissions from all sources.

Source: Tietenberg, (1990b).
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Box 7.1 Regional Flexibility of Fee Systems in China

Distributional equity and the perceived impact on low-income groups in China
significantly affected the levels of user charges and the enforcement of levies and
charges on small-scale producers. China has allowed significant regional variation
in the discharge fee system, issued temporary short-term permits to firms unable
to meet regular permit conditions and allowed local officials to waive the levy fees
for unprofitable operations so as not to threaten the viability of vital local enter-
prises. This involves significant trade-offs and costs in terms of economic efficiency
and environmental effectiveness.

The vastness of countries such as China implies enormous regional diversity in
natural resource endowment, in assimilative capacity, in geo-climatic conditions
and in level of industrialization and development. The severity of environmental
problems, the level of exposure, and hence, the consequent damages also vary
enormously across regions as does enforcement capability. Flexible economic
instruments can much more readily and efficiently accommodate heterogeneity
and diversity than uniform environmental standards and mandated technology.
Indeed the greater the variability in costs and benefits of environmental manage-
ment, the greater the cost savings from allowing trading, offsets, credits and other
forms of exchange between pollution sources as long as care is taken to avoid
pollution hotspots through appropriate selection of airsheds and watersheds
within which trades and other exchanges can be allowed.

Source: Panayotou (1995a).

command-and-control standards and environmental bonds do not
adjust automatically to changing resource scarcities; they need to be
deliberately and periodically adjusted. With regard to technology, will
the instrument adjust to changes in monitoring, abatement, and
production technology or will it soon be made obsolete by new
technologies? For example, mandated best available technology, an
extensively used command-and-control instrument, does not meet this
criterion unless it is deliberately and regularly revised, at great cost (see
Table 7.1). Large countries, such as China, need also consider the great
variation in levels of development, resource endowment and degree of
exposure to damage across regions. In China’s case (see Box 7.1),
economic instruments in general provide the flexibility that command-
and-control instruments do not.

Dynamic efficiency

Does the instrument provide incentives for developing and adopting new
environmentally cleaner and economically more efficient technologies? Does
it promote development of an environmentally sound infrastructure
and economic structure in general? Charges and tradable permits, for
example, meet this criterion while effluent standards or mandated
technology do not. Perhaps more important for developing countries is
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the extent to which the instrument provides an incentive for environ-
mentally sound and economically efficient structural change. A
dynamically efficient instrument is one that encourages the flow of
resources towards activities in which the country has a genuine
comparative advantage: towards commodities that can be produced at
a domestic resource cost, inclusive of the resource depletion cost and
environmental cost, which is lower than the world price. The structural
change effects of the instrument are equally important with regard to
infrastructure and urban development. For example, low gasoline prices
in the United States have resulted in a dispersed pattern of develop-
ment and land use that make the development of most transit systems
unprofitable and the economy dependent on private driving. The
ultimate consequence is that high air quality standards are very costly
and difficult to accomplish. The lock-in effect of underpricing of energy
and uninternalized externalities is reflected both in urban sprawl and
in vested interests and political economy which resist change. In
contrast, European cities’ mass transit systems are profitable because of
the high-density land use induced by high gasoline prices.

Equity

Will the costs and benefits of the instrument be equitably distributed? Who
gains and who loses? This is a complex question but of critical impor-
tance to the successful introduction of economic instruments. Different
instruments have different distributional implications. Environmental
taxes tend to be regressive compared to regulatory standards. The pollu-
tion control costs fall more heavily on low-income groups, especially
with product taxes or pollution charges which affect the prices of
commodities (such as food, clothes or shelter) on which the poor spend
a higher proportion of their income. The benefits of environmental
enhancements such as improved water supply, sanitation and reduc-
tion of indoor pollution by suspended particle matter (SPM) and lead
emissions, tend to be progressive (pro-poor); the poor are more exposed
to these pollutants owing to their living and working conditions and
they lack the means for preventive or mitigating expenditures. On the
other hand, when these benefits are valued in monetary terms, their
distribution may in fact be regressive because the poor have a much
lower willingness to pay for environmental improvements due to their
low income. Thus, ultimately, the distributional impact of economic
instruments depends on: (a) how the property rights or pollution
permits are allocated; and (b) how the revenues from environmental
taxes and charges are spent.

Property rights and trading programmes (pollution permits, devel-
opment quotas, catch quotas, etc) can lead to large transfers of wealth
between socioeconomic groups and locations. As such, they can also
act as instruments of social policy or income transfers to improve
income distribution. For instance, the poor could be issued secure
property rights over open access resources such as land rights and water
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rights. The regressivity of environmental taxes can be dealt with
through differential taxation (lower taxes on necessities). In principle,
even tradable pollution permits can be allocated in a way that benefits
the poor (see Chapter 3).

The distributional impact of environmental taxes (and other instru-
ments) varies with the level of economic development. For example, in
India and China gasoline taxes are likely to be progressive, while in the
USA and UK they are regressive.

In controlling global climate change, internationally tradable CO,
emission permits are emerging as a major source for transferring finan-
cial and technological resources from North to South. The
distributional impacts of different instruments vary by location and
time horizon; they are higher in targeted areas (eg, industrial towns,
coal producing areas, etc) and during the transitional period than in
other areas and subsequent periods, respectively. Retraining, compen-
sation for impacts, gradual implementation, grandfathering of old (or
small) producers and revenue neutrality (commensurate reduction of
other taxes) are some ways in which the distributional impact of
economic instruments can be compensated for or mitigated.

Ease of introduction

Is the instrument consistent with the country’s legislative framework? If new
legislation is necessary, how feasible is it? Does the executive branch of
government have the administrative capacity to issue the necessary
regulations and administer the instruments? What is the administra-
tive opportunity cost given the limited administrative resources in a
poor country? This criterion favours instruments that do not require
new legislation and can be administered with existing administrative
structures, such as the income tax or excise tax collection authorities.
For example, in countries with very scarce administrative resources,
product taxes, which use the existing tax collection system, are prefer-
able to pollution charges or tradable pollution permits which require
new legislation and new collection and enforcement institutions.

Ease of monitoring and enforcement

How difficult or costly will monitoring and enforcement be? This is partly a
function of the administrative capacity (discussed above and below)
and partly a function of the structure of the industry towards which
the instrument aims. Large numbers of scattered, small-scale economic
units imply high monitoring and enforcement costs. A country with
limited monitoring and enforcement capability will opt for indirect
instruments such as product taxes over effluent charges, which are
embodied in the prices of inputs and outputs, or other self-enforced
instruments such as bonds and deposit-refund systems, which shift the
burden (and the cost) of monitoring and enforcement to the polluters.
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Community resource management and customary use rights have the
great advantage that the monitoring and enforcement costs are decen-
tralized and internalized to communities which enforce them using
their own internal organization, kinship relationships and social
norms. In terms of the introduction of new instruments, the challenge
is to design them so they are self-enforced by drawing lessons from
traditional systems. For example, the pollution charge imposed on an
individual firm could be made a function of both the firm’s own
emissions and of the industry’s total emissions, or of the airshed’s or
watershed’s ambient quality, thereby providing incentives for the
industry to police itself.

Predictability

Does the instrument combine flexibility and predictability? Flexibility is
critical for cost minimization, adjustment to varying conditions,
locations and changing circumstances, and for gradual implementa-
tion. Predictability is critical for dynamic efficiency both in terms of
technological innovation and structural change. The effectiveness of
any instrument depends critically on the perception of its permanency
and direction of change. Only when the industry perceives that a
standard, a tax or a charge is in place to stay (that its value will escalate
over time towards full-cost pricing rather than be eroded by inflation)
will it modify its long-term investment plans to reduce environmental
costs. It is the instability and unpredictability of environmental policy
rather than the costs of compliance that the industry finds disruptive
and ultimately more costly.! Therefore, when an instrument is intro-
duced gradually, the compliance or escalation schedule must be
pre-announced and adhered to (see Chapter 8, Box 8.2).

Acceptability

Is the instrument understandable by the public, acceptable to the industry
and politically sellable? This is perhaps the most difficult criterion to
meet and definitely one that puts economic instruments in a disadvan-
tageous position. Unlike the hidden costs of command-and-control
regulations, the costs of economic instruments such as product taxes,
pollution charges, user fees, environmental bonds and liability systems,
are all too transparent. Taxes are generally unpopular and user charges
are unwelcome when the service is taken for granted or if it has been
available at a subsidized cost for a long time. Underpricing and subsi-
dies become capitalized into property values and their removal is seen
as a net reduction in the owner’s wealth.

Environmental groups and the general public often resist market
creation, such as tradable pollution permits, as a licence to pollute.
Polluters resist economic instruments, such as taxes and charges, if they
perceive unenforced command-and-control standards as a feasible alter-
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native, or if they see an easier opportunity for regulators’ capture in
non-economic instrument approaches to environmental management
such as the process of negotiation between polluters and regulators
practised in the UK. Exploiters of open access resources would generally
resist regulations or closure of the commons from fear that they might
be the ones that are excluded. Finally, the public is likely to be recep-
tive to allegations that economic instruments for environmental
management are just another form of taxation or licence for big
polluters to continue to pollute. They are also likely to be receptive to
calls for ‘environmental justice’ in the form of either equal pollution
reduction (in absolute or percentage terms) by all sources or uniform
emission standards.

Therefore, the promoters of economic instruments have a difficult
marketing task. Without making the benefits and costs of the available
options (including that of no action) clear to the industry, to the
environmental groups and the public, the chances of acceptance and
successful implementation are severely limited. Selecting simple and
easily understood instruments makes the marketing task easier and the
likelihood of acceptance greater. In addition, a number of mitigative
and compensatory measures can be introduced to lessen both the
transitional and the long-term cost.

One such measure is revenue neutrality: the reduction of other taxes
such as income taxes which reduce the incentive for work, or sales taxes
and import tariffs which distort consumption decisions, offsetting the
revenue gains from the economic instrument.? Other mitigation
measures include gradual implementation and grandfathering of exist-
ing producers. The support of environmental groups and the industry
can often be secured through greater communication and participation
in the selection and implementation of economic instruments.

INSTITUTIONAL AND HUMAN RESOURCE
REQUIREMENTS

Economic instruments as a group tend to have lower institutional and
human resource requirements than command-and-control regulations
because they operate through incentives rather than through coercion.
First, it is far easier to implement an instrument that puts compliance
in the best interest of the economic agent than an instrument which
forces compliance through command-and-control regulation. Second,
economic instruments make maximum use of the superior and privi-
leged information that the polluters and resource users have on their
own pollution control and resource conservation cost without the
requirement to find out what that information is. This contrasts with
the considerable informational demands of command-and-control
regulations, which include intimate knowledge by the regulators of the
production and pollution control technologies of a multitude of
production processes. The informational parsimony of economic or
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market-based instruments can be compared to the informational
advantage of market economies over centrally planned economies.

Nevertheless, the informational requirements of economic instru-
ments are not insignificant, especially when one attempts to introduce
them at the optimal level, where the marginal control cost equals the
marginal damage cost. This presumes knowledge of pollution control
(or conservation) cost functions and environmental damage functions,
neither of which are readily available. These informational require-
ments are considerably reduced if we seek only to attain
cost-effectiveness; the environmental objective is set through some
other means such as the political process or at scientifically established
ecological thresholds, and the economic instrument only attempts to
achieve this objective at minimum cost. Experimentation with pilot
projects or trial and error would help reveal the needed information for
determining the optimal level of the instrument. Since gradual intro-
duction is often preferable, the instrument can first be introduced at a
very low level and progressively escalated, gaining information in the
process until the optimal level is approximated.

Informational requirements can be reduced further by taking into
account the special conditions of the country (see Chapter 7), the
industry, the environmental media and the specific pollutant or
resource whose control is sought. When the instrument is tailor-made
to fit these conditions, the informational and enforcement costs are
minimized. An ill-designed economic instrument or one which is alien
to the culture of the country and the structure of the industry could
have higher informational and enforcement requirements than well-
designed command-and-control regulations. For example, effluent
charges applied to scattered, small-scale industries in developing
countries with a large underground economy have enormous informa-
tion requirements and little chance of successful implementation.
Under these circumstances, product taxes and deposit-refund systems,
though indirect instruments, are more effective overall.

While every effort should be made to choose instruments, designs
and modes of introduction that minimize the informational and
management/enforcement requirements, there is an irreducible
minimum level that must be met if environmental policy is to produce
results on the ground. Informational and management requirements
are translated into institutional and human resource requirerments: two
resources in high demand and limited supply in developing countries.
To minimize institutional demands, maximum use must be made of
existing administrative structures such as existing tax collection
bureaucracy, industry licensing procedures, the vehicle registration
system, the town and country planning department, the government
tourist agency and line ministries or departments such as forestry,
mining, industry and agriculture. For example, product taxes can be
integrated with existing sales, excise tariffs or value-added tax systems
and collected by the relevant collection agencies. Betterment charges
can be integrated with property taxes and collected by the existing
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property tax department. Wastewater treatment charges or watershed
protection charges can be incorporated into the monthly water bill and
collected concurrently. Transferable development rights or land use
taxes can be implemented through the land registration department to
maximize use of the private land market institutions (eg, real estate
firms, land surveyors, property value assessors, etc)

Using existing institutions significantly reduces the need for new
institutions and additional human resources though it will not elimi-
nate it entirely. For example, water rights, tradable catch quotas or
emission permits require a special registry, which is regularly updated.
[ssuance of secure land titles requires cadastral surveys and a process
for the resolution of conflicting claims, while land use taxes call for
land use registry. Performance bonds require a financial institution that
will manage and reinvest the funds, pay interest, assess performance
and dispose the bond accordingly. Effluent charges require a monitor-
ing and collection system that has relatively high institutional and
human resource requirements, because these charges call for special-
ized knowledge and measurement capabilities. While existing
institutions can be restructured or upgraded to handle many of these
tasks, additional specialized organizational and human resources need
to be added.

Among the new professions required are specialists in environmen-
tal impact assessment and valuation (damage or betterment assessment),
environmental auditors and inspectors, environmental engineers and
economists, financial analysts and environmental tax experts. While
people with some of these skills may not be available in developing
countries, related skills exist and can be easily retrofitted for the use of
economic instruments in environmental management. External train-
ing and technical assistance might be needed for some time in certain
countries but local expertise would not take long to respond if effective
demand exists because related skills are often available.

What about legal institutions, legislation and regulations needed to
back economic instruments? Property rights and enforcement of
contracts are essential for the efficient operation of markets, on which
the effectiveness of economic instruments, also known as market-based
instruments, depends. As we have seen, where property rights cannot
be defined in physical space, they can be defined in legal space through
permits, licences, quotas and the like, which assign right of use.
Economic instruments require enabling legislation, or legal framework,
not detailed regulation. Environmental charges need to be legislated,
unless they qualify as taxes or user charges permissible by executive
decision within the existing legal framework. Similarly, performance
bonds and transferable development rights need to be legislated and
environmental funds need to be legally constituted. However, once
economic instruments are in place, they should be more or less self-
enforced; otherwise, they have not been properly designed.

The economic instruments approach to environmental manage-
ment and sustainable development requires regulations to set the rules
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of the game, not to specify and arbitrate every move. [n most real world
situations, a command-and-control structure already exists and
economic instruments should not seek to replace it overnight, but to
support it and make it more flexible and cost effective, making
allowances for differences in compliance cost through credits, offsets,
trades and other mutually beneficial exchanges.

FINANCIAL AND FISCAL IMPLICATIONS

With the exception of subsidies, tax credits and financial incentives,
which are generally not favoured by the economic-instruments
approach to environmental management, all other economic instru-
ments have positive financial and fiscal implications.®> Removal of
distortionary subsidies (eg, on fossil fuels, agrochemicals, water, etc)
would save substantial amounts of government revenue as well as
generate additional taxes in the long run through the enlargement of
the tax base following the removal of the distortion. Environmental
taxes, by virtue of being non-distortionary and corrective, generate
additional government revenues at minimum cost. In fact, estimates by
the Norwegian Statistical Office indicate that the costs of raising a tax
dollar through conventional taxes is greater than one dollar due to the
distortion effect (eg, disincentive for work), while the same dollar could
be raised through environmental taxes at a cost of less than one dollar:
in fact, at a negative cost due to the correction effect.* (See Figure 7.1)

This corrective and revenue generating quality of environmental
taxes contrasts sharply with the distortions, zero revenue (except from
fines) and considerable expenditures associated with command-and-
control regulations. There are, of course, issues as to whether the
revenue from environmental taxes should be earmarked and used for
environmental investments or go to the treasury to be used for general
expenditure, or for the reduction of other taxes (eg, income tax).
Revenue generated by user charges or full-cost pricing for wastewater
treatment, road access, water use or other public utilities are payments
for services rendered and are retained by the utility for cost recovery.

On the other hand, tradable emission permits, tradable catch
quotas, transferable development quotas, fishing licences, and other
forms of market creation do not automatically generate revenue, unless
they are auctioned or sold by the issuing authority, in which case they
can generate substantial amounts of revenue. When they are given free
of charge, the issuing authority may introduce a capital gains tax on
the price of the permit or quota —which is likely to appreciate over time
because of rising demand for permits against a fixed supply - to finance
the administrative costs of issuing, registering and monitoring the
permits. Administrative fees may similarly be imposed for issuance of
land titles, water rights and transferable development rights to defray
costs. Capital gains from these rights may also be taxed to raise general
budget revenues.
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All taxes Red. Income VAT Petrol Mineral oil  CO, tax
transfers tax tax tax

Source: Statistics Norway (1994)

Figure 7.1 Cost of increasing taxes and duties in Norway

Despite the favourable financial implications of economic instruments
over the medium to long run, depending on the instrument, a short-
term cash flow problem may be created by the effort to introduce
economic instruments such as secure land titles, water rights, fishing
licences, and tradable emission permits. The financial deficit may arise
from the fact that property rights acquire value (and can be used as
collateral for access to financial markets) after they are issued. Since
cadastral surveys, resolution of conflicting claims and title issuance and
registration take time (3-S5 years is not unusual), a cash flow problem is
created for the issuing agency which assumes the cost without an
immediate means of cost recovery, Given the severe scarcity of domes-
tic financial resources in many developing countries, external financial
assistance or borrowing is necessary for the implementation of certain
instruments such as property rights. For example, Thailand in the
1980s received a $30 million loan from the World Bank, in conjunc-
tion with its structural adjustment programme, specifically for the
purpose of cadastral surveys, land registration and titling.

Market creation instruments, such as tradable emission permits or
fishing licences, may also face a financial problem because in order to
secure acceptance by the industry, the government may allocate, free of
charge, permits to all existing firms to cover fully their current emissions
(grandfather system). Not only are the costs of establishing the system
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Table 7.3 Pollution Charges Typically Recommended for Different
Pollutants and Sources

Source Air pollutants Water pollutants
Particulates SO, o, lead  BOD P Metals

Vehicles:
petrol n/a n/a fuel tax fuel tax
diesel fuel tax  fuel tax fuel tax n/a

Households fuel tax  fuel tax fueltax n/a user charge n/a
and small based on water
enterprises use or flat-rate

Power and emission fuel tax fuel tax n/a
heat utilities  charge or/ or/and

and limit  emission
charge

Industry: (presumptive) fuel tax emissions
general emission charges limits (plus

or/and limits charge)

— connected to user charge emissions
collective (plus pollution  limits
wastewater surcharge) (plus
treatment based on charge)
plant water use; or

user charge
based on
pollutant load

- not connected plant effluent charge  emissions
to collective based on load  limits
wastewater or presumptive  (plus
treatment effluent charge charge)
plant based on water

use

Source: World Bank (1989)

not recovered, but the government needs substantial additional finan-
cial resources to buy back a large number of permits or licences in order
to reduce emissions or fishing effort to the desired level. These costs can
later be recovered through a capital gains tax on the market value of the
permits, which will rise as more licences are withdrawn and as demand
for permits rises over time due to economic growth.

In conclusion, the introduction of economic instruments is gener-
ally a bankable project and even poor countries should be able to find
the financial resources from development or environmental assistance
or external borrowing to finance the short-term implementation cost.
Alternatively, they can implement a cross-instrument subsidization; for
example, the revenues from product charges can be used to finance the
introduction of more sophisticated instruments such as tradable
emission permits. Table 7.2 summarizes the assessment of 18 economic
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instruments in terms of the criteria discussed in this chapter.
Ultimately, the most appropriate instrument for a specific case
would depend on the type of pollutant (whether hazardous or not,
whether uniformly mixing or not, etc), the type of source (whether
point or non-point surface) and the country’s monitoring charge collec-
tion and enforcement capability, among others. Knowledge of both the
target pollutant and the context of implementation of the specific case
are indispensable to the selection and design of the instrument;
unavoidably some tailoring and adaptation to local conditions is
needed, including a phase-in period of adjustment. However, some
generalization can be given here. Table 7.3 summarizes pollution
charges typically recommended for different pollutants and sources.



Chapter 8

Introducing Economic
Instruments in Developing
Countries

Economic incentives as instruments of environmental management in
developing countries have several advantages over command-and-
control regulations. First, they can achieve the desired effect at the least
possible cost; this is vital to developing countries with limited resources
and a dire need to maintain their competitiveness in world markets.
Second, economic incentives are easier to enforce; this is important for
countries with limited enforcement capability. Third, economic incen-
tives present fewer opportunities for rent-seeking behaviour than do
regulations and therefore they are likely to be both more effective and
more equitable. Finally, unlike regulations which require bloated
bureaucracies and large budgets, economic incentives generate
revenues that should be welcomed by countries facing tight budgets
and budgetary deficits.

There is a large toolkit of economic instruments that can be used in
support (or replacement) of command-and-control regulations. Each
instrument has several variants and the potential number of combina-
tions of instruments is practically infinite. Choosing the right
instrument or combination of instruments for a particular problem and
circumstance makes the difference between efficient and effective inter-
vention that mitigates market failures and a costly distortion that
worsens the allocation of resources and reduces social welfare. What
works under one set of circumstances may be totally ineffectual under
another. Again, the Appendices provide a good overview of what has
been tried thus far.

THE APPLICABILITY OF ECONOMIC INSTRUMENTS
IN DEVELOPING COUNTRIES

Despite the increasing use of economic instruments by developing
countries, their applicability to developing country conditions contin-
ues to be questioned by environmental groups, development assistance
agencies and developing countries themselves. Indeed, much of the
technical assistance received by developing countries is skewed towards
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the use of command-and-control regulations. The conventional
wisdom that economic instruments are of limited applicability to
developing countries is based on the argument that their circumstances
are radically different from those of developed countries and therefore
developed country experience is of limited relevance. The increasing
use of economic instruments by developing countries is often
dismissed as experimentation by middle-income, newly industrialized
economies; experimentation that is of little relevance to low-income
agrarian economies. The objectives of this chapter are to examine the
special circumstances of developing countries that might affect the
applicability of economic instruments, either positively or negatively,
and to assess the applicability of particular instruments to specific
circumstances, especially those of low-income countries.

By definition, developing countries differ from developed countries
by their level or stage of development, as measured by income per
capita. This definition of development is by itself unsatisfactory for
inter-country comparison, even in the narrow economic sense.
Converting income per capita into purchasing power parity alters
significantly the ‘development’ ranking of countries. Further adjust-
ments need to be made for differences in quality of life indicators such
as child mortality, life expectancy and literacy, which are not always
correlated with income. These adjustments result in further changes in
the development ranking of countries.” Even then, resource depletion
and environmental degradation are not accounted for and hence the
development ranking is biased against countries that practise resource
conservation and environmental protection, even after the purchasing
power and quality of life adjustments.

With these caveats in mind, we use the conventional definition of
developing countries: the non-OECD countries, excluding the transi-
tional economies of Eastern Europe and the former Soviet Union and
the high-income, oil-exporting countries such as Brunei, Kuwait, Saudi
Arabia and the Gulf States. This definition leaves more than 120
countries ranging from the tiny Pacific Islands to China. The ecologi-
cal, cultural and political diversity is at least as wide as the differences
in size and geography. Therefore, the special circumstances described
below are generalizations that apply more to some countries than
others, but do constitute distinguishing features of developing
countries as a group, from the OECD countries also taken as a group.
However, since developing countries are far from a homogeneous
group, a further classification into low- and middle-income countries is
appropriate. The latter group is defined to include the newly industrial-
izing economies. Correspondingly, the special features of developing
countries discussed below apply par excellance to low-income countries
and, to a lesser degree, to middle-income countries.

* For example, the UNDP’s Human Development Index is described and debated in
Gormely, Patrick ] (1995), ‘The Human Development Index in 1994: Impact of Income
on Country Rank’, Journal of Economic and Social Measurement, Winter, 21(4):253-268;
Streeten, Paul (1995), ‘Human Development: The Debate about the Index’, International
Social Science Journal, March, 47(1):25-36; and Acharyn, Arnab and Howard J Wall
(1994), ‘An Evaluation of the United Nations’ Human Development Index’, Journal of
Economic and Social Measurement, Spring, 20(1):51-66.
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Development priorities: growth and distribution

Economic development and poverty alleviation are the top priorities of
developing countries, while maintenance of prosperity and quality of
life, through economic stability and environmental protection, is the
primary concern of developed countries. A 2-3 per cent growth rate,
considered an accomplishment among OECD countries, is lamented as
a failure among developing economies, which, given 2-3 per cent
population growth must grow at least that fast to stand still at what is a
very unsatisfactory standard of living. Growth rates of 5-10 per cent
are aspired to by all developing countries but achieved by only a few.
Still, high growth rates remain a priority even for those developing
countries that are experiencing stagnation or even economic decline
(eg, sub-Saharan Africa), perhaps more so. As a result, these countries
are unlikely to give high priority to environmental protection unless it
is seen as an effective means of escaping stagnation and of achieving
high rates of economic growth. This has significant implications for the
applicability of economic instruments in general and for the right
choice of instruments in particular.

First, instruments with applications to natural resource manage-
ment are of special interest to low-income, resource-based economies
while instruments of industrial pollution control are of particular inter-
est to newly industrializing countries. Second, the effect of the
instrument on economic growth is of great concern. Instruments that
restrict or constrain economic growth conflict with developing country
priorities. The instrument must achieve its purpose at the lowest cost
possible, and whatever that cost is, it must not be high enough to affect
adversely the competitiveness of the country’s exports as a whole, even
if particular exports might be affected.

More positively, the instrument must help improve the efficiency
of resource use, increase productivity, and economize on scarce
resources (eg, capital, skills and management). It is also desirable that
the instrument promotes the search, development and adoption of
more efficient, less wasteful production technologies. Clearly, the
development priority of developing countries favours the efficiency,
cost-effectiveness and flexibility of economic instruments over the
rigidity and cost-insensitivity of command-and-control. Moreover, it
has clear implications for the choice of economic instruments and the
mode and speed of their introduction. Clearly, secure property rights,
efficient taxation of natural resources and gradually phased-in pollu-
tion charges are favoured by the high priority that developing countries
attach to their growth objectives.

At the same time, poverty alleviation and improved income distrib-
ution are also among the top objectives of developing country
governments. Therefore, the distributional implications of economic
instruments are also of primary concern. It is not sufficient that secure
property rights to open access resources are assigned; it also matters who
gets them. If the poor, who depend on these resources for survival, are
assigned the property rights, both efficiency and distribution improve.
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If not, efficiency is gained at the expense of equity. Similarly, the
incidence of pollution or product charges may by regressive if they raise
the price of goods that account for a higher percentage of poor people’s
expenditure, or if the environmental improvement so attained benefits
mainly the rich. Distributional concerns may disqualify certain instru-
ments, such as bidding for open access resources; favour differential rate
structure, such as lower charge rates for basic necessities; or suggest
mitigation measures, such as offsetting the regressivity of tax charge
incidence by the progressivity of spending charge revenues. Of course,
the ultimate choice of the appropriate instrument will also be influ-
enced by other features of developing countries, to which we now turn.

Low willingness to pay for environmental
amenities

The lower per capita incomes of developing countries imply higher
marginal utility of income and lower willingness to pay for environ-
mental improvements and amenities, Whenever a development
opportunity and environmental protection are in conflict (or in a trade-
off relationship), the choice between the two would be influenced by
existing levels of income, as well as by other factors such as preferences
and environmental awareness. All other things being constant, low-
income people would assign a relatively higher value to each additional
dollar of income (from the development opportunity) than rich people
would, because of the higher marginal utility of income at low income
levels. At the same time, poor people have a lower willingness to pay
for environmental quality or amenities because environmental services
are income elastic. In other words, their demand is low at low income
levels but rises more than proportionately with income growth. Both
these factors result in individuals assigning higher priority to develop-
ment than environmental protection, unless of course the latter is an
input to the former.!

Thus, economic instruments set according to estimates of marginal
damages or marginal benefits derived from estimates of people’s willing-
ness to pay for a benefit (or accept compensation for a damage), better
accommodate the significant differences in willingness to pay and
marginal valuations of income between developed and developing
countries than do command-and-control regulations. This is particularly
important at low levels of income, where a small change in prices or a
reduction in income can threaten survival. Therefore, the developed
country regulations and standards (or level of pollution charges) are not
suitable for poor countries and if enforced, can in fact lower welfare and
even threaten survival. Developed country environmental standards
(not consumption patterns) can only serve as long-term targets or
aspirations, in the same way as developed country living standards.?

The above argument in no way justifies the transfer of polluting
industries or the shipment of hazardous waste from developed to devel-
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oping countries, a common criticism. In the case of direct foreign invest-
ment, environmental standards or charges are a relatively minor factor
by comparison to access to new markets and to low-cost labour and
material. Moreover, the environmental standards of developed countries
are embodied in the capital and technology of the industry that moves
to a developing country. Furthermore, the liability laws of the country
of origin may apply and exported products must reflect the environ-
mental standards of the trading partners. Shipment of hazardous waste
is not justified because of the asymmetry of information regarding its
true nature and potential risks between the shipper and receiver and
because the receiver (developing country) lacks the knowledge and
technology to treat and dispose of the waste safely. Furthermore,
because of the low or zero assimilative capacity of the environment for
hazardous waste, and the risk of leakage, spill or dumping during trans-
port, hazardous and toxic waste is best handled at its place of origin. In
light of the uncertainty and asymmetry of information, treatment and
disposal at the source are required for full internalization of the exter-
nality and application of the polluter pays principle.

Limited tax revenues

Tax revenues in developing countries are usually severely constrained
by a narrow tax base, low incomes and limited tax collecting capacity.
As a result of limited revenues and major infrastructural expenditures,
developing countries tend to run sizeable budget deficits. Hence, they
can ill afford the costs of a large environmental bureaucracy. As a result,
their monitoring and enforcement budgets are very limited and their
infrastructure for collection, treatment and disposal of waste grossly
inadequate. At the same time, they face severe administrative and
human resource constraints. Given these constraints, the opportunity
cost of resources necessary to implement, monitor and enforce end-of-
pipe command-and-control regulations are significantly higher than
those in developed countries. The limited experience with administra-
tive regulations and the inadequate information available for setting
standards may lead to overly ambitious or unenforceable regulations.
In contrast, economic instruments, if properly selected, can have low
enforcement costs and generate significant government revenues. In
contrast to command-and-control regulations, which often lead to
increases in a developing country’s already excessive dependence on
narrowly based, highly distortionary taxes, economic instruments are
corrective taxes that can lower this dependence by serving as alterna-
tive sources of revenues.

The choice of specific economic instruments is significant in the
light of developing countries’ limited administrative and enforcement
capability. For example, product taxes that use existing administrative
structures may be preferable to emission charges or tradable permits
which require new collection mechanisms or additional administrative
arrangements. Since product taxes are indirect instruments, they are
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not as efficient as pollution taxes, which directly attack the externality;
the right instrument is determined by the balancing of the administra-
tive cost savings against the efficiency losses. Low-income countries
may thus opt for product taxes while middle-income countries may
choose pollution charges or tradable permits on account of greater
administrative and charge collection capacity. Refundable deposits and
performance bonds are also easily administered instruments, but may
not be equally suited to the resource endowment of poor countries. The
collection and return of residuals and waste is usually a labour-inten-
sive activity, well suited to the labour-surplus conditions of many poor
countries. Posting a bond, on the other hand, requires substantial
capital, which is usually scarce and costly in developing countries but
more available and less costly in middle-income and newly industrial-
izing economies.

Legal, institutional and cultural constraints

Where legal institutions are weak or not well developed, as is the case
in many developing countries, instruments that rely on legal action for
enforcement are unlikely to be effective. Examples include command-
and-control regulations, such as effluent standards or mandated
technology, which provide for fines, prosecution, closure and impris-
onment in case of non-compliance. Another class of instruments
difficult to enforce under these circumstances is legal liability systems,
used extensively in the United States. Moreover, because of a long
backlog of cases in the courts of most countries, the threat of court
action does not act as a deterrent or compliance incentive.

In addition to the weakness of the legal system, many cultures are
not given to litigation in the same way that Western culture is. Courts
are used as a last resort, which means they are rarely used. Since this is
common knowledge, regulations that depend on court action are not
complied with. Fines are set at levels that are too low to deter violators
given also the low probability of apprehension and conviction.
Regulations that are replicas of developed country regulations have
little grounding in local realities and culture and are therefore largely
unenforceable. In cultures where the institution of private property
rights is not sanctioned and contracts are not enforced by courts (eg,
parts of sub-Saharan Africa), economic instruments that are based on
private property rights or market creation are likely to fail. In these
cases, the recognition and protection of customary, communal or tribal
rights is preferable to their supplantation by alien institutions of private
and state property. Papua New Guinea provides an example of sensitiv-
ity and accommodation to institutional weaknesses and cultural
traditions and realities (see Box 8.1). Indeed, traditional societies, while
having weak legal systems and undeveloped modern institutions, often
have time-tested traditional institutions, management systems and
customary use rights. These traditional institutions can be strengthened
or used as models for the development of new institutions and instru-
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Box 8.1 Policy Success: Communal Tenure in Papua New Guinea

Unlike most of the developing world, Papua New Guinea has maintained its
communal tenure customs while adapting to the requirements of an increasingly
market-oriented economy. While the latter requires clear land ownership, Papua
New Guinea's experience has shown that converting land from communal! to
freehold ownership may confuse rather than clarify the rights of ownership. The
widespread land degradation encouraged by the insecure tenure, loss of entitle-
ments and open access characteristic of state-owned land elsewhere has been
absent from Papua New Guinea.

Most countries have responded to market pressures for clear ownership by
imposing a new system of private or state ownership. In contrast, Papua New
Guinea’s land law builds upon the customs governing its communally held land.
The country’s Land Ordinance Act calls for local mediators and land courts to base
settlements on existing principles of communal ownership. Consequently, 97 per
cent of the land remains communal, has been neither surveyed nor registered and
is governed by local custom (Cooter, 1990).

This communal tenure seems to provide clearer ownership rights, with all
their environmental and market mplications, than private ownership. Settlements
that convert communal land to freehold are often later disputed, and reversion
back to customary ownership is a frequent outcome. Yet unlike state-owned land
in other developing countries, communal land in Papua New Guinea is in effect
neither unowned nor public. Rather, the bundle of rights deemed ‘ownership’ in
the West does not reside in one party. For example, individual families hold the
right to farm plots of land indefinitely, but the right to trade them resides in the
clan (Cooter, 1990).

The island’s communal systems have long resulted in the sustainable use of its
more densely populated highlands. Even with a nine-thousand-year agricultural
history, a wet climate, and population growth of at least 2.3 per cent, the
highlands remain fertile. The population, which is primarily agricultural, enjoys a
per capita income more than twice that of El Salvador, Western Samoa and Nigeria
(Cooter, 1890). In marked contrast to much of the developing world, only & million
of its 46 million hectares of forest land have been converted to other uses
(Australian UNESCO Committee, 1976).

The lack of deforestation comes as no surprise since those who control the
land have an interest in the sustainable, productive use of the forest. Rather than
dealing with a distant government in need of quick revenues and foreign
exchange, companies seeking logging rights must negotiate directly with those
who have secure tenure and who use the land not only to farm, but also to gather
fruit, hunt and collect materials for clothing, buildings and weapons (Panayotou
and Ashton, 1992). Because the communal tenure patterns provide an entitlement
to all clan members, individuals have little incentive to sacrifice future value for
current use.

Source: Panayotou (1993¢).

ments that fit the local cultures and traditions as well as emerging new
realities such as commercialization, new technology, population
growth and the like.
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Undeveloped capital markets and
high discount rates

Natural resource conservation and environmental protection are analo-
gous to investment, in the sense that they involve high current costs in
return for a stream of future benefits of higher present value. This
creates a cash flow problem, especially for societies with limited cash
incomes. This problem can be solved through current borrowing and
future repayment, a solution that presupposes well-functioning capital
markets. In many developing countries, capital markets are segmented
or distorted through interest rate ceilings, credit rationing and capital
subsidies among other things. Credit is generally very costly for small
borrowers and often unavailable to those with no secure property rights
for collateral. Furthermore, low incomes, often barely above survival
levels, economic uncertainty and political instability result in very high
private discount rates applied to future benefits.

The implications of capital scarcity and high discount rates for the
selection of instruments are that the right instrument does not impose a
high initial capital cost. Therefore, mandated technology such as water
treatment plants, and economic instruments, such as environmental
performance bonds or auctioning of pollution permits, are not suitable
for countries with undeveloped capital markets and high rates of
discount.® Where initial capital costs are unavoidable, as in the case of
water or energy supply projects, instruments that aim at full-cost pricing
must accommodate the capital constraint by amortizing the capital
costs into monthly payments integrated with the variable costs (user
charges). In the case of natural resources, especially land, assignment of
secure property rights is usually an effective mechanism for improving
access to capital markets and for lowering the private discount rate for
poor farmers. Removal of interest rate ceilings and capital subsidies
(investment incentives) for large-scale industries increases the availabil-
ity and reduces the cost of rural credit, further encouraging long-term
investments such as soil conservation and tree planting.

Formative stage of development

In developed countries, the selection of instruments for environmental
management is often constrained by the legacy of existing regulations,
an entrenched environmental bureaucracy and vested interests created
by past and present policies and structures. Furthermore, with mature
industries and cities and virtually all infrastructure in place, it is techni-
cally difficult and economically costly to introduce radical policy
changes or new instruments. Retrofitting industrial plants and urban
infrastructure, put in place under a different policy regime, is often very
disruptive and costly, necessitating a very slow and gradual process of
adjustment with grandfathering of existing industries.
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Developing countries, being in the formative stages of their devel-
opment, have considerably more flexibility than developed countries
to introduce new policies and instruments of environmental manage-
ment. First, without a large environmental bureaucracy and the vested
interest created by past regulations, developing countries have nearly a
clean slate to introduce new instruments that best fit their own circum-
stances. Second, the limited fixed plant and infrastructure in place, the
higher rates of investment and economic growth and the rapid
turnover of capital stock imply lower implementation and compliance
costs for new instruments, and greater effectiveness. This assumes, of
course, that the instruments are expected to remain in place and
escalate over time to internalize environmental costs fully.

Economic instruments have the advantage that they can influence
the direction and pattern of development of human settlements and
industries without unduly constraining the pace of development. The
rapidity with which urban and industrial centres are growing in devel-
oping countries provides economic instruments with the opportunity
to achieve cost-effective environmental improvements through struc-
tural change, an opportunity that flees with every new investment
planned and implemented under existing policies.

A related characteristic of developing countries is the large number
of scattered, small-scale industries which are difficult to either regulate
or tax. Product taxes, refundable deposits and incentives for waste
delivery are clearly preferable to effluent standards and charges or to
market creation instruments which are costly to monitor and enforce
when a large number of small and scattered polluters are involved.?
Rapidly growing vehicular pollution and traffic congestion, as a result
of increasing car ownership, are other characteristics of developing
countries that the selected instruments must address cost effectively.
Car ownership taxes, differential fuel taxes and road tolls are among
such instruments, provided that alternative means of transport (eg,
mass transit systems) are available.

ELEMENTS OF A SUCCESSFUL STRATEGY

The level of development and structure of the economy are critical
factors (because they determine enforcement needs and capabilities), as
are social organization and culture. For example, in a country in an
early stage of development with an economy dominated by agriculture,
small-scale industry and a large informal sector, regulations such as
effluent standards and economic instruments such as effluent charges
are likely to be ineffective because they are costly to monitor and
enforce. Given the size, scattered distribution and elusive nature of
artisanal and small-scale industry, the costs of monitoring are likely to
be high relative to the damage caused by the individual polluting activ-
ity. Similarly, the administrative costs of collecting charges for such
entities are likely to be large relative to the expected revenues. Under
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such circumstances the right intervention would be indirect instru-
ments, such as product charges and differential taxes, imposed at easily
monitored points (ie imports, exports, raw material production, etc).
Moreover, economic instruments in developing countries need to be
both simpler and more sophisticated than in developed countries. They
need to be simpler because developing countries have a limited admin-
istrative capacity for tax and charge collection; and more sophisticated
because the resource systems and ecology (especially-in the tropics) are
more complex than in temperate developed countries. A successful
selection of instruments has several distinguishing characteristics,
reviewed below.

Scale of production

First, a successful set policy intervention is differentiated according to
scale of production. In the case of a small number of large industrial
conglomerates (as in Korea), emission standards, effluent charges,
tradable pollution permits and even mandatory installation of pollu-
tion equipment can be effective because monitoring and enforcement
are relatively easy. In contrast, a large number of small cottage indus-
tries calls for indirect instruments such as input taxes, refundable
deposits and waste delivery incentives.

Degree of competition

Second, successful environmental intervention is differentiated accord-
ing to the degree of competition. Monopolistic or oligopolistic
industries do not respond to economic incentives to the degree that
competitive firms do because the demand for their product is more
inelastic. In the presence of highly concentrated industry, standards
and mandated control equipment, which do not depend on market
response can be more effective in attaining the desired level of pollu-
tion control.

Ownership and control

Third, a successful intervention is differentiated according to owner-
ship and control. An industrial sector dominated by public enterprises
facing a soft budget constraint or cost-plus pricing formulas does not
respond to pollution charges or to fines for non-compliance, as the
experience of Poland (under a command economy) and the former East
Germany demonstrate. Both Poland and East Germany had a very
sophisticated system of pollution charges which proved totally ineffec-
tive because the charges were paid and then recovered from the
government budget as part of the cost of production.
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Composition of industrial pollution

Fourth, a successful intervention is differentiated according to the
composition of industrial pollution. Flexible systems, such as pollution
charges/permits or inadequately enforced standards, are inappropriate
if the pollution is dominated by waste for which the environment has
no assimilative capacity (ie heavy metals, corrosive materials or radioac-
tive wastes). Strict regulations, manifest systems, performance bonds
and central collection treatment and disposal facilities are more appro-
priate in such instances.

Monitoring and enforcement capabilities

Fifth, successful interventions consider explicitly the monitoring and
enforcement capabilities and provide for an institutional support
system. Where the feasibility of monitoring and enforcement is low
and shutdown undesirable, mandatory installation of pollution control
equipment may be preferable provided that effective use can also be
mandated and monitored. Even then, taxation of inputs and perfor-
mance bonds might be preferable because they have generally lower
monitoring and enforcement costs.

Control region heterogeneity

Sixth, successful intervention accommodates control region hetero-
geneity (and hence, high information requirements) through the
decentralization of authority to local agents and an allowance for
locally tailored solutions. The more diverse or heterogeneous the
control region, the greater the need for locally tailored policies and
instruments which automatically figure-in the local conditions, such as
effluent charges set at a percentage of total effluent emission.

Industry acceptance

Seventh, for a policy intervention to be successful, acceptance by the
industry must be solicited and obtained. This is often accomplished
through a new-source bias or grandfathering system that assures the
industry that the objective is not punishment for past pollution but
redirection of new investments towards less polluting technologies and
industries. Gradual implementation is also necessary in order to allow
time for industry adjustment and to preserve competitiveness. These
allowances are temporary so as not to institutionalize inefficiency and
sustain obsolete technologies (see Box 8.2).

The seven features of a successful policy intervention described
above refer to the adaptability of the intervention to prevailing local
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Box 8.2 The Pre-announced Gradually Escalated Effluent Charge in
Quito, Ecuador

The Municipal Environment Directorate of the city of Quito, Ecuador, in
collaboration with Fundacio Natura, a local NGO, have designed a gradual pollu-
tion charge system to control industrial effluents. (A similar system is designed for
emissions.) Ecuador has national water quality regulations which establish eight
different water quality standards depending on intended resource use. The new
system is a hybrid between a norm based on these standards and a pure effluent
charge. To start with, the discharge norm is set at the level that will ensure the
least strict of water quality standards in the city’s rivers. Firms which discharge less
than the norm would pay no charge; those whose discharge exceed the norm
would pay a per unit charge equal to the cost of municipal treatment, which is
currently $0.66 per kg. The discharge will be made gradually stricter according to
a predetermined and published schedule. Thus, the level of discharge exempt from
payment of the charge will be reduced correspondingly in order to attain the next
level of water quality. It is expected that after 8-10 years, the discharge norm will
reach a level of ambient water quality that would permit the use of water
downstream of the city for irrigation, cattle and drinking after primary treatment.

The system works as follows. Industrial firms are required to report their
discharge every six months. A six month charge is then assessed as the average
daily discharge for the period above the norm, times 125 days times $0.36. If a
firm takes measures during the six-month period to further reduce its effluents, it
can apply to the Directorate for Reassessment, and if its claim survives scrutiny, a
lower charge is applied. While it is too early to assess its performance, the system
has many of the features of a successful intervention strategy.

Source: Huber (1997).

conditions (eg, the market structure, scale, the age and ownership of
the industry, the composition of the waste flow and the nature of the
environmental media or receptor of wastes). The success of the instru-
ment will ultimately be judged by its benefit-cost ratio, or at least
cost-effectiveness. Benefits include the present value of avoided costs
and the correction of distortions in resource allocation in addition to
direct benefits, while costs include induced distortions in resource
allocation in addition to the direct cost of enforcement by government
and compliance by industry. The objective is not simply to treat and
safely dispose of waste but to promote efficiency, to reduce waste, and
in general, to induce a change in behaviour more in line with the
public interest while allowing flexibility for response and time for
adjustment.

For a policy intervention to be truly successful in reducing overall
emissions, it must control inter-media substitution through an
integrated emission reduction strategy for all media. Mandated use of
scrubbers to control SO, from power plants should not result in
increased water pollution, nor should wastewater treatment result in
soil pollution through inappropriate disposal of sludge.
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Finally, a successful policy intervention should aim to reduce
damage cost or at least environmental risk exposure, rather than the
attainment of fixed ambient standards. This means that it takes into
account the level of toxicity of pollutants, the pollution damage or risk
exposure and the cost of risk reduction for each pollutant.

The most critical first step to introducing economic instruments is
to make the principles of eventual full-cost pricing and internalization
of external cost acceptable to industry and the public in exchange for
recognition of their legitimate concerns and the need for gradual intro-
duction and adjustment assistance. Once the principles have been
agreed upon, the next step is a gradual phase-in period (usually 5-10
years), which is roughly the time it takes for the average-age capital
stock to depreciate. In this manner future investments are generally
directed towards a more desirable mix (eg, less energy intensive, less
polluting) without penalizing past investments. It is preferable for a
country to begin with nominal charges — based on solid principles
which earn wide acceptance and support — and work its way to full
implementation on a pre-announced schedule, rather than to go for a
gamut of regulations which give the illusion of being firmly in
command but leave the situation no better overall. Indeed, it may be
countet-productive for the country to initiate an overarching, grand
regulatory scheme which can not be monitored or enforced. (For an
example of gradual implementation of effluent and emissions charges,
see Box 8.3).

Another principle which needs to be observed is the minimization
of enforcement/monitoring requirements of the system and of the
latitude for discretion by regulators. Compliance should be made in the
interest of the resource user or the polluter. The regulators should be
indifferent as to whether the polluter cleans up or pollutes and pays,
wastes or conserves water, cuts or plants trees. If the regulator is not
indifferent then the price or charge is too low. The need to minimize
regulatory, enforcement and monitoring costs arises from the low
enforcement capability in developing countries and the rent-seeking
behaviour that high charges and low salaries bring about.

The ideal economic incentive is one which is incorporated into the
price of a resource or product; it can be avoided only by avoiding the
use of the resource or product. Other instruments that meet this
condition are refundable deposits, performance bonds, presumptive
charges at clean-up-cost levels, transferable development rights,
property and land use taxes and transaction quotas. Hazardous waste
management is an example where an imaginative combination of
presumptive charges, performance bonds and environmental auditing
can be at least as effective as strong preventive measures and a lot
more efficient (Panayotou, 1993a).

Hybrid systems of economic incentives and regulations do exist but
they should not be confused with a mixture of the two, arising from
the unwillingness of regulators to depart from their command-and-
control posts. In the hybrid systems the government sets a long-term
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target (eg, ambient standard, rate of reforestation, water conservation)
and market-based instruments are used to achieve the target at
minimum cost.

By necessity, regulations and economic incentives are complemen-
tary instruments in the sense that a minimum amount of regulation
(legal framework) is necessary for economic incentives to be opera-
tional. Similarly, without economic incentive, regulations either
remain on paper or generate de facto financial flows through side
payments. An efficient system is one which sets a broad regulatory
framework that is implemented through a well thought out and struc-
tured set of economic instruments.

CONCLUSION

Economic instruments as a group are at least as applicable to develop-
ing countries as they are to developed countries. The earlier, formative
stages of development in which developing countries find themselves
make the introduction of new, flexible instruments both easier and
more beneficial. However, underdeveloped and inefficient markets and
institutional and administrative constraints call for careful selection of
specific economic instruments that fit (or are adapted to fit) the
country’s special circumstances. In addition to the stage of develop-
ment and associated constraints and opportunities, the country’s
cultural traditions and social organization are critical factors to consider
and build on in selecting and introducing incentive-based instruments
for environmental management and sustainable development.
Transitional economies, that is, formerly planned economies that
are now in the process of market reforms and industrial restructuring,
temporarily experience some of the characteristics of developing
countries such as low incomes, limited tax revenues and priority for
recovery and growth. In other aspects such as levels of industrialization
and education, however, they share features common with developed
Western European countries.® Transitional economies like Poland and
Russia have historically used economic instruments for pollution
control: pollution charges. Their effectiveness as incentives, however,
was minimal owing to the lack of enterprise autonomy and existence
of the soft budget constraints (charges were paid and included in
production costs to be covered by state subsidies) as well as the
infamous lack of enforcement of what appeared on paper to be very
strict standards. This lack of effectiveness notwithstanding, the famil-
iarity of transitional economies with economic instruments and their
bitter experience with command-and-controls in the economic sectors
help them resist misguided Western advice to replicate Western
command-and-control regulations. Many of these countries aspiring to
join the European Union (EU) are in the process of adopting EU
environmental standards, but appropriately aim to attain them gradu-
ally, through pre-announced compliance schedules and with the use of
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Box 8.3 Implementation Lessons from Transition Country
Experience

Analysis of the experience of the transitional economies of Eastern Europe and the
Former Soviet Union over the past five years suggests the following ten lessons for
implementation of economic instruments in transitional economies. They are
equally applicable to developing countries:

1 Simplify systems and focus attention on the most important pollutants.

2 Choose nationaliregional policy objectives in terms of aggregate emissions
levels or aggregate emissions reductions linked to ambient environmental
quality goals.

3 Set annual performance standards codified in permits by pollutant and by
facility, not by individual source (for example, by stack).

4  Choose a core set of priority air and water pollutants and a two-tiered charge
structure which is linked to facility performance limits.

5 Where possible, use abatement costs to guide the choice of charges and the
jump between base and penalty rates.

& Develop cost-effective and non-adversarial approaches to implementation and
enforcement.

7  Use penalty charge rates to define levels of liability for accidental discharges
and for deliberate evasion.

8 Integrate the system of pollution charges into the general system of
income/profits taxation.

9 Charge levels must be clearly indexed for inflation, and such indexing must
automatically occur each time period (for example, year, quarter).

10 Creating some form of pollution charge waiver and ‘environmental fund' is
probably a political necessity in response to distributional concerns associated
with charges.

Source: Bluffstone and Larson (1997).

economic instruments. Box 8.3 summarizes the lesson from the imple-
mentation of economic instruments in transitional economies.



Chapter 9

Developed Country Experience
and its Relevance to
Developing Countries

The experience of one country does not readily transfer to another.
Particularly problematic is the transfer of developed country experience
to developing countries because of differences in the stages of develop-
ment, and in culture, traditions and political and administrative
infrastructure, among others. Nevertheless, there are lessons to be
learned from other country experience which either transcend these
differences or at least could be sifted through for relevant elements.
With regard to economic instruments, developed countries have a
relatively longer experience which may help developing countries just
beginning to experiment with such instruments to avoid earlier errors
or to follow more promising routes of experimentation. In this chapter
we briefly review developed country experience and examine its applic-
ability to developing country conditions. The main categories of
instruments covered in this review are the following: (a) market
creation; (b) fiscal instruments; (¢) charge systems; and (d) deposit-
refund systems.

MARKET CREATION: FROM TRADABLE EMISSION
PERMITS IN THE UNITED STATES TO INDIVIDUAL
TRADABLE FISHING QUOTAS IN NEW ZEALAND

Tradable emission permits

The major applications of tradable emission permits have been in the
USA: (a) trading of emission rights of pollutants regulated under the
Clean Air Act; (b) inter-refinery trading of lead credits; and (c) trading
of permits for water pollution control. Three additional uses are being
initiated or actively considered: (a) acid rain; (b) chlorofluorocarbons
(CFCs); and (c¢) newsprint.

Interestingly, the US trading of emission rights arose from an
attempt to implement strict emission regulations, which in many areas
could not be met within the set timetable or could be met only at
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substantial opportunity cost in terms of forgone economic growth.
When it was realized that many states could not meet the planned
emission reduction, the Environmental Protection Agency (EPA) formu-
lated an offset policy by which new and modified emission sources were
allowed in ‘non-attainment areas’ as long as any additional emissions
were offset by reductions in existing sources. This led to the 1986
Emissions Trading Policy Statement, which covers several pollutants
such as carbon monoxide, sulphur dioxide, particulates, volatile organic
compounds (VOCs) and nitrogen oxides. The US emissions trading
programme has several elements. The geographic ‘netting’ or ‘bubble’
element allows ‘trade’ of emission reductions among different sources
within a firm, as long as the combined emissions under the ‘bubble’ are
within the allowable limit. The ‘offset’ element allows firms to trade
emission credits between existing and new sources within a firm and
among firms, new sources of emissions can be constructed as long as the
new emissions are (more than) offset by a reduction of emissions from
existing sources. Finally, the ‘banking’ element allows firms to accumu-
late and store emission reduction credits for future use or sale.

It is estimated that 5,000-12,000 trades have taken place within
firms for the modification or expansion of plants (Hahn and Hester,
1989) and 2500 trades (some between different firms) for the location
of plants in ‘'non-attainment’ areas (Dudek and Palmisano, 1988). Large
companies such as Amoco, Dupont, USX and 3M have traded emission
credits, and a relatively active market for such trades has developed
(Stavins, 1991). It is estimated that the US emissions trading
programme, despite its many limitations, has saved participating firms
between $5 and $12 billion in compliance costs (Stavins, 1991) by
affording them greater flexibility in meeting emission limits. These are
substantial savings considering that only 1 per cent of potentially
tradable emissions was actually traded and that virtually all trading
took place within firms rather than between firms where the highest
cost savings are likely to be found.

The US Emissions Trading Program has several weaknesses which
limit participation and inter-firm trading. First, states are encouraged
but not required to allow trading in their implementation of the Clean
Air Act. Second, inter-firm trades must be approved by the regulators
who are not accustomed to trading practices. Third, there is uncertainty
about the programme’s future and about the content and nature of
rights that are being traded.

Despite these limitations, the Emissions Trading Program fared well
in both environmental effectiveness and economic efficiency.
According to Rehbinder and Stewart (1985), trading has produced at
least as high an ambient air quality as direct regulations and at a much
lower cost (as the savings of $5-12 billion reported above suggests). In
contrast to ‘technology forcing’ implied by the strict technology
requirements of the Clean Air Act, emissions trading allows plant
operators the flexibility to choose the technologies most suitable to
their own circumstances, to come up with their own inventive techno-
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logical solutions, and to go beyond the minimum requirements of the
imposed standards to control pollution for profit. In management
terms, emissions trading allows the flexibility and acceptability that
comes from specifying ends rather than means.

Singapore is using tradable permits for ozone depleting substances,
allocating the permits through a sophisticated auction system (World
Bank, 1997a). The system has been found to be more cost-effective
than traditional technology standards and relatively easy to imple-
ment. It has also had the added benefit of raising funds for the
government which have been used to ‘subsidize recycling services and
for the encouragement of alternative technologies’ (World Bank,
1997a). An outcome of emissions trading of particular relevance to
developing countries is that it allowed the construction of a large
number of new plants in highly polluted areas without increasing
pollution levels, by buying and retiring older, dirtier and less efficient
plants; this outcome would not have been possible with direct regula-
tions. (The substantial data and monitoring requirements of emissions
trading and their implication for developing countries will be addressed
below.) Developing countries cannot afford to retard their industrializa-
tion and economic development through inflexible and costly
regulations or mandated technology standards. Emissions trading offers
industrial firms the option to avoid meeting stringent emission
standards for new plants by reducing emissions in existing plants or
purchasing emission credits from other firms which can reduce their
emissions at lower costs. On the negative side, the administrative costs
of the US emissions trading system have been high because the system
evolved from efforts to enforce direct regulations rather than from a
clear definition and allocation of pollution rights. The replacement of
the requirement for approval of abatement technologies by the require-
ment for approval of emissions trading transactions did not reduce the
involvement of the regulators and the administrative costs. It did,
however, shift decisions about the choice of abatement technology and
its location from regulators to plant operators.

In developing countries, an emissions trading system would be
further limited by the high monitoring of, and transaction costs
between, a large number of small firms, many of which are unregis-
tered. Yet there is no reason why an emissions trading system could not
be applied to public utilities, multinationals, large local firms and
industrial estates, while small sources may be controlled by a system
that targets fuel use rather than emissions. The main limitation is that
emissions trading does not apply to more than one pollutant simulta-
neously, unless some equivalence index is developed (OECD, 1991a).

Another environmental market creation was the EPA lead trading
programme during 1982-1987. Gasoline refiners were given the flexi-
bility to produce gasoline with a lower or higher lead content than the
level mandated by the standard; those with lower-than-standard lead
content accumulated lead credits that they could sell or bank for future
use while those with higher-than-standard lead content could use past
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lead credits or purchase them from other firms. About 15 per cent of
total lead rights were traded and 35 per cent were banked and traded or
used later. The EPA estimates the annual savings from lead trading to
be $200 million. This means that the lead standard mandated by direct
regulations was attained at a cost that was 20 per cent lower with
trading than without trading (EPA, 1985).

There are good reasons why lead trading has been more successful
than other emissions trading. First, there was consensus about the objec-
tive: the phasing out of lead in gasoline. Second, lead in gasoline can be
easily monitored both technically and administratively, involving a
relatively small number of refineries. Third, the content of the right that
was traded was well defined, the programmes had a known fixed life,
and no complex approval process for the trading was required.

Tradable permit programmes have also been used in controlling
water pollution in the USA. There are two notable cases: (a) the
Wisconsin Fox River water permits for point pollution sources; and (b)
the Colorado Dillon Reservoir water permits for non-point pollution
sources.

In 1981, the state of Wisconsin issued discharge permits to 14 paper
mills and 4 wastewater treatment plants discharging effluents into the
Fox River. The permits were issued only for reductions of biochemical
oxygen demand (BOD) discharges exceeding the levels required by
treatment standards. Trading of permits was allowed in order to give
firms more flexibility in controlling and treating their effluents,
although trading solely to reduce costs was prohibited (Apogee
Research, 1992). Despite estimates of potential cost savings of up to $7
million per year, only one trade has taken place thus far (Smith and
Vos, 1997). The reasons are many and varied. First, the oligopolistic
structure of the pulp and paper industry and the regulated public utility
status of the wastewater treatment plants limit competition. Second,
the required justification of the need for permits and the requirement
for modification or re-issuance of permits after every transaction create
high transaction costs which discourage the trading of permits. Third,
the five-year fixed life of the permits and the lack of an established
process for reallocation (Hahn and Hester, 1990), create uncertainty
about both the value of the permits and the effect of trading on their
future allocation as well as questions about the legality of the trades
(Smith and Vos, 1997).

Somewhat more promising is the permit trading programme
between point and non-point pollution sources at the Dillon Reservoir
in Colorado. Under this system point sources are allowed to treat their
effluents at less than required (drinking water) standards in exchange
for reduction or treatment of non-point pollution sources. In the Dillon
Reservoir case, the point sources are publicly owned sewage treatment
plants, and the non-point sources are agricultural, recreational, and
urban activities. The scope for trading arises from the lower marginal
costs of treating discharges from non-point sources to some standard
(say from zero to 60 or 70 per cent) compared to treating point
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discharges to a standard of 95-98 per cent, which requires new purifica-
tion facilities. The fact that trading in this system is between the waste
treatment facilities and the water authorities implies low transaction
costs and hence easier implementation. Despite some estimates of cost
savings of approximately $1 million a year (Hahn and Stavins, 1991),
only one point/non-point source trade and a few non-point source
trades have taken place since the programme’s inception in 1984 (Smith
and Vos, 1997). This dearth of trades can probably be attributed to the
requirement of prior government approval (Hahn and Hester, 1990).

The USA has more recently employed a tradable permits system to
control acid rain. The SO, allowance trading system sets an 8.9 million
ton per year national cap on SO, emissions from utilities beginning in
2000 to be reached in two phases (Joskow, 1991); 8.9 million SO,
allowances (each allowance representing a ton of SO,) were issued and
allocated freely to existing sources based on baseline fuel use and a
specified emissions rate. (The available allowance for Phase II units is
ratcheted down to meet the national cap on SO, emissions by the year
2000). To comply with the statute, each existing unit must hold
allowances equal to or greater than their emissions during the year.
Allowances can be traded within and between utilities as well as banked
for future use.

By allowing low-cost abaters to ‘over-comply’ and sell surplus
allowances and high-cost abaters to ‘under-comply’ and purchase
additional allowances to cover their deficit, the system aims to
minimize the overall cost of compliance with the national SO, cap.
New sources must purchase allowances from existing sources. Firms
found to produce excess emissions pay a penalty of $2000 per ton and
are required to offset their excess the following year. Except for
monitoring compliance and a small EPA auction and fixed-price sale
(programmes involving less than 3 per cent of Phase II allowances), the
EPA’s involvement in private market arrangements is minimal. For this
very reason the programme is working better than earlier emission
trading programmes. Another reason is that monitoring technologies
for SO, exist and firms are required to install continuous emission
monitors. The first phase of emissions reductions was achieved in 1995.
During this phase emission limits were assigned to the 263 most SO,-
emissons-intensive generating units at 110 power utility plants. Under
Phase II of the programme (beginning 1 January 2000), all fossil fuel
power plants will be included.

The SO, emissions trading programme worked very well, achieving
and exceeding the targeted emissions reductions. More than four
million tons of allowances were transferred in 1996 between indepen-
dent plants. The market resulted in cost savings of about $1 billion
annually compared to the cost of the command-and-control regulatory
option (Stavins, 1998). The benefits are expected to exceed the cost by
a significant margin.

The US Congress is considering a marketable permit system to
stimulate the recycling of old newspapers. The bill under consideration
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requires producers and importers of newsprint to use an increasing
percentage of recycled fibres each year and hence a diminishing
percentage of virgin pulp. A system of marketable permits or credits
would help the individual producers and importers meet the industry-
wide percentage of recycled fibre content at a lower cost than uniform
percentages. Dinan (1992) has studied the proposed system and
concluded that the level of production under a percentage-based
permit system would be higher than under a quantity-based system.
The cost savings are also potentially high but their realization depends
on: (a) level of compliance; (b) competitiveness of the permit market;
(c) transactions costs; and (d) the certainty regarding the legitimacy of
permits and the future prospects of the market for permits, essential
factors in any tradable permit market.

At a somewhat superficial level, tradable emission permits (TEPs)
appear to have little applicability to developing countries. First, TEPs
involve trading pollution rights in countries where even commodities
are not freely traded in undistorted, competitive markets. Second, the
system of TEPs seems to require a level of market sophistication and
abstraction that does not exist in many developing countries. More
damagingly, TEPs seem to have large data and monitoring capability
requirements which are very scarce in developing countries.

All of these criticisms are valid if developing countries attempt to
copy the US system of TEPs which is clearly overregulated and cumber-
some. The concept which is most useful to developing countries is that
of earning and trading pollution credits between industries of differen-
tial abatement costs. First, because production costs vary more widely
between developing country firms than firms in developed countries,
the gains from trading pollution credits are likely to be proportionately
larger. Second, because the industry in developing countries is under-
going faster growth and structural change and has a wider scope for
efficiency improvements than its developed country counterparts, the
introduction of TEPs is more likely to lead to efficiency gains and struc-
tural changes than to increased cost of production and shifting of
economic growth. This is especially true if the system is phased in over
a period of 5-10 years. A developing country can begin by introducing
TEPs for large domestic and foreign firms as well as public utilities. At a
second stage, trades can also be established between point and non-
point sources of pollution. By working with local industry associations
and experimenting with pilot projects, governments can reduce
monitoring and enforcement costs. The application of these elements
of the TEP can be found in proposed pollution abatement credit trading
for Indonesia (see below) in support of the existing, but unmet, regula-
tory standards.

Tradable fishing quotas

Like most of the world’s fisheries, that of New Zealand suffered from
excess fishing efforts and overfishing which threatened the resource. To
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reduce overfishing, in 1986 the New Zealand government issued
tradable catch quotas on all fish harvested, allocated to individual
fishermen according to their historical catches (Leith, 1995). Fees were
imposed on the recipients of these quotas, and the revenues generated
were used to buy back quotas from fishermen who would rather have
the money than the right to fish their allocated quota. Fishermen were
asked to indicate the price at which they were willing to sell their
quotas and leave the industry, the government bought back the quotas
from those fishermen who were willing to sell at the lowest price until
the desired level of fishing effort reduction was reached. Since the
quotas were also tradable between fishermen, they began to be trans-
ferred to the most efficient fishermen, ensuring that the aggregate
fishing quota was caught at minimum cost. Those who left the fishery
by selling their quotas to other fishermen or the government did so
voluntarily and were fully compensated. Thus, the scheme accom-
plished four objectives:

protection of the resource;

increased efficiency {maximization of fishery rents);
fairness; and

self-financing (from fees on quotas rather than from the
government budget).

[N S

For these reasons, the system of individual tradable catch quotas is of
particular relevance and applicability to developing countries with
heavily overexploited fisheries. They can be combined with fee-
financed retraining and relocation programmes to encourage surplus
fishermen to sell their quotas and take up alternative occupations. A
problem arises when unemployment and underemployment in the rest
of the economy are widespread since few fishermen would be willing
to sell their catch quotas and exit the fishery if employment alterna-
tives are not available. While under these circumstances a larger than
normal level of fishing effort is justified; maximizing rents and distrib-
uting them according to pre-assigned resource shares to existing
fishermen is preferable to allowing overfishing to continue unchecked.

New Zealand and its system of tradable catch quotas also offers
some keen insights and conclusions about other important transitional
factors, such as the relationship between the fishermen and the govern-
ment. One of the key elements of New Zealand’s success, although it is
not perfect, is the strong communication link between the legislative
body and the fishermen, and public participation. The government
understood in the beginning that there would be many sceptics regard-
ing this new system. In order to elucidate some of the preliminary
enigmas, the administration, through the New Zealand Ministry of
Fisheries, set up meetings to consult with the community and industry
leaders initially and then with the general public. This enabled the
government to educate the public about the transferable catch quotas
with ample time to organize feedback sessions. These hearings took
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place during a three-week span in late 1984 and early 1985. The
response by the industry and public was so strong that there were
approximately 65 meetings held by the Ministry (Clark, 1994).

The feedback from these consultations aided the government in
their process of creating the system and tailoring it to the unique needs
of the fishermen in their country. The fishermen expressed their
concern for issues which are also commonplace in many developing
countries. One such issue was that of initially allotting quotas based on
each fisherman’s past tax claims. The fishermen in New Zealand,
similar to many workers in developing countries, did not always file
accurate tax claims and therefore were concerned that this system of
allocation would not be an accurate measure. Small-scale fishermen
were also concerned that the larger companies would eventually gain
control of the industry by acquiring all of the quotas. Through discus-
sions and public panels these two problems were resolved. The initial
allotment of quotas was based on the average catch histories from the
best two of their previous three years (Clark, 1994). In order to control
the monopolizing of the fisheries an amendment was added to the
Fisheries Act which limited the total individual catch share (TAC) to 20
per cent. The government also offered an appellate process for those
who felt the allocations were unfair.

In order to lower enforcement costs New Zealand changed its
system of monitoring. Before transferable quotas were introduced the
administration used a system of ‘game wardens’(Clark, 1994, p 54) to
control fishing; this method has shifted from ‘game warden’ to
‘auditor’(Clark, 1994, p §4). This is because of the new system of paper-
work, which both the fishermen and the processing plants are required
to complete. After each catch all fishermen are required to fill out
various forms documenting the type of fish caught, the region in which
they were caught, their fisher identification number and so forth. This
system allows the government to cross check the data from the ships
with that of the processing plants in a methodical and cost efficient
manner. By having each boat and worker registered, the government
virtually never, with the exception of poaching and recreational
fishing, needs to go to sea in order to pursue violators (Clark, 1994).

There have been significant criticisms levelled at the programme,
however. First, the programme has been expensive to police as the
individual incentives to cheat on catches increased (Barlow, 1996).
Second, it has been difficult to administer, as witnessed by the recent
computer glitch that led to the Government rescinding its $10 million
offer to ‘correct’ the computer bungle ‘which has potentially short-
changed thousands of fish quota holders’ (Gamble, 1997). Third, there
is ‘evidence that Individual Transferable Quotas (ITQs) lead to corpo-
rate concentration’ in the industry (Leith, 1995, p 100). Perhaps most
damaging to the programme are the allegations of significant quota
overruns; Leith (1995) notes 1992/93 mackerel quota overruns as high
as 500 per cent, with no fines levied. This last problem is said to be due
to the built-in catch allowances, which were meant to allow for the
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difficulties of catching a particular desired fish or catching a mixture.
Tightening or removing these allowances could therefore control this
overfishing.!

Despite these problems, many believe that to this day New Zealand
has been the most effective country in imposing this type of system.
While there are many factors contributing to this success, one of the
most important is the constant interaction between the administration
and the industry. This communication enables the two parties to
resolve problems in an efficient and fair manner. In the words of Ian
Clark (1994, p 57) regarding the situation in New Zealand: ‘The admin-
istration and the industry both agree that the quota management
system is the only sensible management option and that by and large
it does work to meet the objectives of conservation, sustainability, and
economic efficiency’. Indeed, Roodman (1997, Table 1, p 18) also
concluded that the ITQ system in place in New Zealand has reduced
overfishing: ‘Many stocks appear to be rebuilding. The fishing industry,
unlike that of most countries, seems to be stable and profitable despite
the lack of subsidies’.

DEPOSIT-REFUND SYSTEMS IN THE USA,
EUROPE AND JAPAN

The experience of developed countries indicates that deposit-refund
systems are cost-effective instruments for reducing littering and waste
disposal costs and for conserving material inputs. In the case of bever-
age containers, the relative price increase of the product as a result of
the deposit may be more important than the absolute level of the
deposit, while in the case of scrap cars the latter appears to be impor-
tant in relation to the scrapping price. Deposit-refund systems are
compatible with the polluter pays principle and have high administra-
tive efficiency because they require no monitoring or collection costs,
especially when they are operated by the private companies that
produce and distribute the products in the first place. According to the
World Bank (1997a), Japan is one of the most successful recyclers of
solid waste. For example, 92 per cent of beer bottles are recycled: the
result of an aggressive deposit-refund scheme whereby beer manufac-
turers, wholesalers, retailers and consumers each have a monetary
incentive to return bottles up the chain to their originator.
Deposit-refund systems on beverage containers combined with
product charges on non-reusable containers have also been operating
successfully in Finland, Norway and Sweden. The percentage of
containers returned is 90 per cent for beer and soft drinks and 70-80
per cent for wine and liquor, while the market share of non-returnable
bottles is kept small: less than 5 per cent in Finland (Opschoor and Vos,
1989). Similarly, successful deposit-refund systems for beverage
containers operate in many states in the USA. There is evidence to
suggest that consumers are responsive to the level of the deposit. For



Developed Country Experience 141

example, in 1983 Sweden introduced a deposit of ECU 0.04 on
aluminum beverage cans, which resulted in the return of 60-70 per
cent of the cans. In 1987, the government doubled the deposit (which
by that time had lost part of its real value to inflation), and in response
80 per cent of the cans were returned.

The success with deposit-refund systems has encouraged several
European countries to extend the system to other products such as
batteries, car hulks and pesticide residues. Denmark introduced refund-
able deposits for batteries with a high content of cadmium and mercury
to control soil contamination, and several other countries, including
the Netherlands, are considering such a move (Opschoor and Vos,
1989). A deposit-refund system for car batteries has been introduced or
is being considered in several European countries. US consumers seem
particularly sensitive to the amount of effort required to return the
bottles or cans. A return rate of approximately 90 per cent is reported
in various countries despite ‘considerable differences in the price level'.
(As cited in Smith and Vos, 1997.)

Norway and Sweden introduced deposit-refund systems for scrap
cars in the mid-to-late 1970s to reduce solid waste and visual pollution
and to promote the reuse of materials. The system worked well in
Norway and poorly in Sweden for a good reason. In Norway the deposit
in 1988 was ECU 130 per vehicle, while in Sweden it was only ECU 42.
While in both countries a larger amount was refunded when the car
was delivered, in Sweden the deposit and the refund were lower than
the cost of scrapping. Thus, a much smaller percentage of unused cars
was returned in Sweden than in Norway: 90-99 per cent (Opschoor and
Vos, 1989).

Lastly, there is an interesting Dutch proposal for extending the
deposit-refund concept to various polluting chemicals such as
cadmium and mercury. The producer or the importer of the substance
would pay the deposit; it would then be passed on to the user of such
products and refunded to the final user (or exporter) when the product
is disposed of or exported. Producers of products containing polluting
chemicals could also be eligible for a refund of any waste of the
substance they return or dispose of safely. Thus, the deposit-refund
system is gradually expanding from an instrument of limited scope
(mainly beverage containers) into a more generic instrument. It can be
used at the micro level by industry to limit environmental liability risks
(as in the case of hazardous chemicals) and at the macro level by policy
makers to transform the current linear production process into a more
ecologically sound circular flow.

Deposit-refund systems are of particular relevance to developing
countries for several reasons:

1 The high administrative efficiency (self-enforcement) of deposit-
refund is a great advantage for countries with administrative
constraints and limited enforcement capability.

2 The low opportunity cost of labour in developing countries implies
that even small deposits would generate an active collection
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market which would have both economic and environment
benefits.

3 Because the users of batteries, cars and products with heavy
packaging are better off than the waste collectors and scavengers,
deposit-refund systems would have positive distributional implica-
tions as long as the deposits are not set very high and are extended
to a great variety of waste products.

4 Since most toxic and hazardous substances are imported, it might
be administratively simple (reduced audit requirements) to impose
a deposit at the import point and refund it to the final users or
exporters.

FisCAL INSTRUMENTS IN EUROPE

Developed countries, especially in Europe, have a long history of
experience with the application of economic instruments in environ-
mental management. This experience has been mixed, but a general
lesson is that fiscal instruments, while effective in generating fiscal
revenues, are generally ineffective as incentives for changing behaviour
unless they are set high enough to alter the relative profitability of
inputs, products, technologies and practices, as already mentioned.
Countries are often reluctant to set taxes and charges high enough to
act as economic incentives because of political reasons, resistance by
industry or concerns about competitiveness. Among developed
countries, only the Netherlands has come close to charging the
marginal damage cost of pollution. France lies at the other extreme:
charges have been set at less than a quarter of the level necessary to
induce a significant change in behaviour, and 90 per cent of the charge
revenue is returned to the industry as subsidies for investment in pollu-
tion abatement technology (Opschoor and Vos, 1989).

In this section we briefly review the developed country experience
(mainly European) with fiscal instruments focusing on: (a) effluent
charges; (b) product charges; (c) tax differentiation; and (d) subsidies.

Effluent charges

Effluent charges have been applied in developed countries to air, water,
waste and noise pollution. Air emission charges are rare, having been
used in Sweden (see Chapter 4), recently in Poland and the Czech
Republic, and in France with rather modest results. The charge was set
at ECU 19 per ton of sulphur oxides, which is only 1 per cent of the
charge required to meet the European Union directives were they to be
attained exclusively through charges. Ninety per cent of the charge
revenues is returned to the charge payers as a subsidy for pollution
control equipment, and the rest is used to develop new technologies
(Opschoor and Vos, 1989). The performance of this system is limited
by the infeasibility of the collective treatment of air pollutants and the
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complexity of monitoring when applied to more than one or two
pollutants. This system is clearly unsuitable for developing countries
with monitoring difficulties.

Many countries, at least 11 as of January 1997 (Smith and Vos, 1997)
— notably France, the Netherlands and Germany — have used effluent
charges to control water pollution. France has had such a system since
1969 (Opschoor and Vos, 1989). The effluent charge is levied on all fresh
and seawater polluters — both households and industries ~ and applies
to several pollutants such as BOD, chemical oxygen demand (COD),
soluble salts, organic ammonia, nitrogen and phosphorus. Industries are
charged on a flat rate set by actual measurement. The system is designed
to raise revenues rather than to act as an incentive for waste minimiza-
tion, as the charge rate is set too low to induce a change in the
production process. France’s success with effluent charges lies in the
acceptance of these charges as a way of doing business. The key has been
the gradual introduction of these charges at low levels and on a few
pollutants and their progressive escalation to higher levels and wider
scope (Hahn, 1989). A recent OECD report notes that these charges are
increasing sharply, by 146 per cent between 1992 and 1996, with
concomitant revenues increasing ‘from $0.7 billion per year over
1987-91 to an annual average of $1.6 billion over 1992-1996’ (Smith
and Vos, 1997, p 40). It is expected that this increase will produce an
additional incentive effect, as well as increased revenues.

In Germany, a water pollution charge was implemented in 1981
with an explicit incentive purpose and a close link to direct regulations.
Although the nominal charge per unit of discharge was set at ECU 5.75
in 1981 and raised to ECU 19.20 in 1986, the effective charge varies
according to the degree of compliance with standards. For example, a
S0 per cent discount is applied when minimum effluent standards are
met. Although it is difficult to assess the effectiveness of the system
separately from that of direct regulation, there is evidence of substan-
tial incentive effects. Ten per cent of the firms complied with the
standards in order to benefit from the charge discount; several large
firms treated more than the minimum requirements for economic
reasons; one-third of the municipalities claimed that the charge system
induced them to intensify their water treatment facilities; and the clean
technology market grew rapidly (Opschoor and Vos, 1989).

On the other hand, the administrative efficiency is low because
over 50 per cent of the revenue is spent on administering the system.
The revenue, however, could quadruple with little increase in adminis-
trative costs if the charge rate were raised to the optimal level: the
average treatment costs. The OECD (Smith and Vos, 1997) reports that
the system was to be adjusted in 1989 to increase the discount on the
charge to 100 per cent for a discharge of less than half the minimum
standard, and to 80 per cent for the application of ‘state-of-the-art’
techniques for the control of toxic waste.

The Netherlands have a combined effluent user charge system: the
Water Boards and firms pay an effluent charge (based on BOD and
COD) to the State Water Authority for discharges into state waters;
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firms and households pay a user charge to Water Boards for discharges
into other waters that are treated by the Water Boards. The overall
charge is calculated by the Water Boards in order to balance their
budgets for water treatment. The individual polluter’s charge is based
on both volume and concentration. Large polluters are monitored and
charged accordingly; medium-sized firms are charged according to a
table of coefficients that vary by type of industry; small firms and
households are charged a standard fee (one-person households may
apply for a reduction). In addition, there is a system of discharge licens-
ing. The charge system in the Netherlands has been effective not only
in raising substantial revenues to finance water quality improvement
(about 0.5 per cent of total government revenue in 1990, according to
the World Bank (1997a)), but also in its significant incentive impacts,
and in inducing behavioural and technological changes in certain
industries such as chemicals, food, beverages and tobacco. According
to the World Bank (1997a), waste water discharge was reduced by 73
per cent during 1969-1990. Bressers and Schuddeboom (1993) reports
that differences in effluent charges account for 50-70 per cent of the
variation in pollution abatement among 14 Dutch industrial sectors.

The success of the Dutch system is attributed to the fact that the
charge rates have increased considerably over time (from ECU
4.70-17.20 per pollution unit in 1977 to ECU 12.30-34.00 in 1985),
generating expectations for further increases. In per capita terms the
Dutch charges are eight times those of France and 16 times those of
Germany. While it is difficult to separate the effects of the licensing
structure from the charge, their administrative costs are also low,
ranging from 2 per cent for state charges to 4-9 per cent for others.
Despite some disagreements about pollution coefficients and industry
complaints about the increase in charge rates, the system is well
accepted (Opschoor and Vos, 1989). One area where the Dutch charge
system has been less effective and regulations more suitable is the
control of heavy metals from diffuse sources. As a result, revenues
raised are more than 20 times those in Germany and five times those
raised in France (Smith and Vos, 1997).

In conclusion, effluent charges for water pollution (in combination
with regulatory standards) have been reasonably effective and accept-
able in Europe. Where the charges were set at relatively high rates and
escalated over time, there has been a continuing incentive for firms to
minimize waste and to abate pollution, most notably in the
Netherlands. The charges have also been a major source of revenue for
collective water treatment. It is also important to note the need for
variability in charges according to source and type of pollutant (ie small
vs. large, toxic vs. non-toxic).

Effluent charges for water pollution are quite relevant to develop-
ing countries that experience heavy pollution loads in rivers flowing
through urban and industrial centres. Of the three country experi-
ences reviewed, the Dutch system is the most relevant, not only
because it has been very effective and administratively inexpensive but
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because it takes monitoring and enforcement difficulties into account,
differentiating between large, medium, and small firms and house-
holds. Similar concepts to those of the Dutch system were used in
formulating the proposed Industrial Environmental Fund for Thailand
(Panayotou, 1993a).

Effluent charges for solid waste are rarer than water pollution
charges.? Belgium imposes a charge of ECU 0.02-2.15 per ton of indus-
trial and municipal waste, depending on the type of waste and its
treatment before dumping, while exempting recycled wastes. To
encourage recycling, Denmark charges ECU 5.20 per ton of ‘harmful’
waste dumped. In 1994 Danish taxes on waste disposal were the
highest of OECD countries surveyed at ECU 14.4 per ton, rising to
approximately ECU 27 per ton for waste delivered to landfill sites and
about ECU 22 per ton for waste delivered to incineration plants
(Opschoor et al, 1994; OECD, 1995a). Regarding effectiveness,
Christensen (1996, p 12) reports ‘the waste charge has been the main
cause of the increase of the reuse of waste from the construction indus-
try from 12% in 1985 to 82% in 1993'. The Netherlands imposes a
progressive charge on surplus manure, which is a major source of acid
depositions, eutrophication and soil pollution. The United States levies
ECU 1.85 per dry ton of hazardous waste on waste site operations to
finance the restoration of the site after closure.

While these charges have been shown to result in reduced waste,>
the problem with these simple charge systems for waste is that low
charges are sometimes not effective, as is the case in Woodstock, Illinois
(Anderson et al, 1990). It has also been suggested that ‘high charges
would encourage evasive behavior and illegal dumping’ (Opschoor and
Vos, 1989). Therefore, effluent charges for solid waste are not recom-
mended for developing countries unless they are combined with
delivery bonds and auditing.* User charges on waste disposal are prefer-
able, more common, and their use is recommended for developing
countries.

Product Charges

One product charge that has been used by many European Union
countries, such as France, Germany and Italy, and is currently used by
Finland and Norway, is a charge on lubricant oils. Its effectiveness in
terms of waste oil recovered was high in Germany, where the charge
was set at ECU 96 per ton, and low in France, where it was set at only
ECU 6 per ton (Opschoor and Vos, 1989). The most remarkable product
charge is the new Dutch general fuel charge, which replaces five previ-
ous charges. Two-thirds of this tax is a surcharge on excise duties
applied to mineral oil, and one-third is a levy. Its purpose is to raise
revenues — GLd 1.5 billion in 1993 - to finance the environmental
programmes of the Ministry of the Environment (OECD, 1995a). The
incentive value of the general fuel charge is low, but it is enhanced with
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rebates for installation of sulphur dioxide abatement technologies.
Administrative costs are low, since they are tied to the excise duties on
fuels (Opschoor and Vos, 1989).

Some common product charges include charges on batteries, fertil-
izers and pesticides, non-returnable containers, and oil products. The
USA has a general feedstock charge on industries using chemical and
other hazardous materials in their production process in order to
finance the ‘Superfund’ for the cleaning up of abandoned hazardous
waste sites (OECD, 1995a). The incentive effect of this charge is limited
and so is its efficiency, but it is accepted by the industry.

Opschoor and Vos (1989) concluded that product charges lack a
strong incentive impact. The reduction of waste accomplished is because
consumption of the product has been discouraged, not because the
producers have an incentive to minimize or treat waste. Thus, only
prevention through sufficiently high product charges to discourage
consumption and/or encourage reuse and recycling of reusable and
recyclable material would result in environmental improvement. In
contrast, the revenue-raising impacts of these charges is considerable,
especially when the demand for the product is price inelastic.® Since the
administrative efficiency is also high, despite their drawbacks, product
charges have particular relevance to developing countries. The low
monitoring and enforcement capabilities of developing countries present
difficulties for many other economic and regulatory instruments.

Tax differentiation

Tax differentiation has been used mainly in Europe to reduce transport-
related emissions by: (a) speeding up the shift from leaded to unleaded
petrol; and (b) encouraging clean car sales (Opschoor and Vos, 1989).6
As with other charge forms, tax differentials have an incentive effect
only to the extent that they are sufficiently large to alter behaviour. In
Europe, leaded and lead-free petrol differentials (including VAT), range
between ECU 41.41 per 1000 litres in Spain to ECU 102.66 per 1000
litres in Denmark (Kogels, 1995). Table 9.1 shows the level of differen-
tial taxes and relative market share of unleaded fuel in selected OECD
countries. Evidence from Germany shows that a tax differential of ECU
0.034 per litre has resulted in an increase of the market share of leaded
petrol from 11 per cent in 1986 to 28 per cent in 1987 and to 88 per
cent by 1992 (Opschoor and Vos, 1989; Opschoor et al, 1994).
Subsequent reduction of the tax differential to ECU 0.029 in 1987 and
ECU 0.024 in 1988 reduces its effectiveness as an incentive.

It must be noted, however, that European countries have used tax
differentiation as a transitional policy to speed up the implementation
of direct regulation of air pollution from vehicles. In terms of transport-
related emissions, the general level of petrol taxes (and hence the
general level of petrol prices) is at least as important as gas tax differen-
tials. For example, the USA has traditionally maintained low gas taxes
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Table 9.1 Differential Excise Taxes and Market Share of Unleaded Petrol in
Selected Countries

Differential excises + VAT Market share unleaded

(ECL/1000 1) gasoline (estimate %)
Denmark 102.66 70
Norway 8505 55
Austria 93.82 65
Belgium 86.43 70
Finland 83.18 70
Luxembourg 82.58 85
Sweden 74.54 60
Netherlands 73.75 65
United Kingdom 71.17 45
Portugal 70.88 15
Greece 69.51 15
France 66.18 35
Germany 58.50 85
Switzerland 48.80 65
italy 43.92 15
Ireland 41.70 30
Spain 41.41 10
Average in 1992 50
Average in 1988 28
Average in 1986 0

Source; Kogels (1995, Table 2, p 67).

and domestic oil prices below world price levels while Europe and
Japan have practised the reverse. This has resulted in significant differ-
ences in energy efficiency. The World Bank (1997a) gives estimates of
energy productivity, as defined by gross domestic product (GDP) per
kilogram of energy, in 1994, as 9.6 for Japan, 6.1 for Germany and 3.2
for the USA.

Several European countries introduced tax differentiation in 1985
and 1986 as an instrument for the promotion of cleaner cars to meet
existing or forthcoming regulations. Buyers of ‘cleaner’ cars were given a
tax advantage paid by buyers of ‘dirtier’ cars. Tax differentiation was
based on pollution characteristics, size of vehicle and/or year of purchase.
Evidence from several countries indicates considerable effectiveness of
tax differentials as instruments for speeding up the implementation of
regulations. In 1986 only 56 per cent of new cars in Germany met strin-
gent emission standards; in 1987 90 per cent of new cars met these
regulations and qualified for tax advantages. Similar results are reported
for Sweden and the Netherlands (Opschoor and Vos, 1989).

Two other variants of tax differentiation proposed in the
Netherlands warrant mentioning here because of their potential applic-
ability to developing countries: (a) a differential VAT (value added tax)
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between environmentally friendly and unfriendly products; and (b) a
reduction in the annual road tax on cars and an increase in the indirect
tax on car fuels (Opschoor and Vos, 1989). The latter resulted in a tax
differential between light and heavy car users and discouraged driving
in general. This tax differential is thought to have three related
benefits: reduction of energy use, of pollution, and of congestion. The
disadvantages are that foreign tourists driving through the Netherlands
face higher costs and residents of border areas buy fuel abroad.

The side-effects noted in the case of the Netherlands are of less
importance in developing countries. Also, the long-run price elasticity of
fuel consumption is likely to be higher in developing countries, and
hence indirect taxes on car fuels are likely to discourage car use more
than they do in developed countries. Thailand has recently implemented
differential leaded and lead-free petrol taxation with encouraging results,
although according to O’Connor (1994), this tax differential is actually
made up of a subsidy on unleaded petrol which makes it relatively less
expensive rather than a charge on the leaded petrol.

Subsidies

Most OECD countries, with the exception of the UK and Australia,
have provided some financial assistance for environmental investments
to the private sector in the form of grants, soft loans or tax allowances.
Table 9.2 provides a quick summary of these subsidies. The main objec-
tives of such subsidies are:

1 to speed up the enforcement of direct regulations;

2 to assist firms, especially small ones, which face cash flow problems
or financial difficulties caused by capital investments required by
compliance to new regulations; and

3 to support the research, development and introduction of pollu-
tion control equipment and cleaner technologies.

Subsidies are financed from charges, revolving funds and the general
budget. The use of user charges to finance collective pollution control
and treatment facilities is not considered a subsidy; only the part of
the expenditures not covered by user charge revenues is considered a
(hidden) subsidy. We have estimated that environmental subsidies in
Europe range between 5 and 20 per cent of total environmental
investments.

In France, most environmental subsidies are closely linked to
charge systems: polluters pay for their emissions, but as much as 90 per
cent of the revenue is returned to them as refunds for environmental
investment and other improvements that they make. About 10 per cent
goes to finance research and development of new technologies.
Subsidies financed from the general budget are found mainly in indus-
trial and household waste collection and treatment.
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Table 9.2 Main Types of Environmental Subsidies for Private Investments in
OECD Countries (Based on Past and Present Practices)

Grants Soft  Accelerated Tax Tax Earmarked
loans depreciation reduction deductible taxes
funds

Austria v
Denmark v
Finland v v v
France v v v
Germany v v v
Japan v v v
Netherlands v v v
Norway v v v
Sweden v v
USA v v v v

Source: Opschoor and Vos, (1989).

In Germany, subsidies are financed mainly from the general budget with
the aim of assisting small firms during the transition period and speed-
ing up implementation of new environmental regulations. Revolving
funds provide an additional source of financing. Subsidies are given in
the form of soft loans to polluters facing strict environmental standards
who are being held fully accountable for their environmental costs.
There is conflicting evidence as to the environmental effectiveness and
economic efficiency of these subsidies. While the responsible Federal
Ministry claims 100 per cent success in emission reduction, others argue
that ‘subsidies have no incentive impact ... but may only give rise to
“windfall profits”’ (Opschoor and Vos, 1989). The function of subsidies
in speeding up the enforcement of regulations is also disputed. The
economic efficiency of subsidies — that is, their contribution to optimal
pollution reduction — is also reported to be low, not only because of the
windfall profits they give rise to but also because subsidies are not tied
to specific environmental outcomes; non-environmental criteria play a
role as well. Finally, subsidies are a violation of the polluter pays princi-
ple to the extent that part of the environmental costs are not borne by
the polluters; however, OECD accepted that subsidies to target groups
facing difficulties, especially during well-defined transitional periods,
are not in conflict with the principle.

The United States has limited experience with environmental subsi-
dies, which are applied mainly in waste treatment and noise
abatement, The government subsidy to investment in wastewater treat-
ment facilities was initiated in 1956 and has varied over time between
30 and 7S per cent (Opschoor and Vos, 1989). The US experience
indicates the following:

1 With the exception of a few financially strapped communities,
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Box 9.1 Lessons from Developed Country Experience with
Environmental Subsidies

The developed country experience with environmental subsidies suggests the
following lessons for developing countries:’

1 The use of subsidies should be minimized, targeted and of limited duration
during the transitional phase.

2 Subsidies should not be escalated but rather phased down over time to create
incentives for accelerated rather than delayed compliance.

3 Subsidies should not be tied to a particular technology or investment but to
specific environmental outcomes (improvements).

4  For subsidies to he compatible with the polluter pays principle they should be
financed from charges on polluters and given in connection with specific
environmental improvements; partial refunding of charges may help secure
the industry’s cocperation and willingness to pay the charges.

5 Subsidies from the general budget may be justified for cleaning accumulated
hazardous waste prior to the introduction of control policies, for abatement
of non-point pollution or waste generated by large numbers of small and
dispersed units, and for support of research and development of new pollu-
tion abatement and cleaner production technologtes.

subsidies were not indispensable to the waste water treatment
programmes.

2 The variation in the level of subsidies over time induced a
postponement of investment and of compliance with regulations
in expectation of higher subsidies.

3 The high subsidy share of investment costs has induced capital-
intensive treatment plants with excess capacity ( Opschoor and
Vos, 1989).

The lessons learned from developed country experience with subsidies
are summarized in Box 9.1. Environmental subsidies are relevant to
developing countries because their industry is dominated by a large
number of small, unregistered, dispersed and fugitive firms that cannot
be easily regulated and monitored; nor can effluent charges be collected
at reasonable administrative costs. Indirect instruments such as product
charges, differential taxes, refundable deposits and subsidized collec-
tion and treatment of residual waste are superior instruments under
these circumstances. Similarly, user charges may not fully cover the
costs of sanitation and solid waste collection services, making subsidies
unavoidable. Every effort, however, should be made to finance such
subsidies from surcharges on related public utilities and property taxes
approximating as much as possible the polluter pays and beneficiary
pays principles.

Finally, in developing countries with little experience in pollution
charges, subsidies in the form of refunded charges for environmental
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Box 9.2 Worldwatch Institute’s Six Principles of Good Subsidy Policy

1 Subsidies may be warranted if they make markets work mare efficiently, for
example, by overcoming barriers to the commercialization of new technolo-
gies, or by favouring environmentally benign technologies over ones with
hidden costs.

2 Subsidies may be warranted if they advance societal values other than
economic efficiency, such as siowing the disintegration of company towns or
feeding the poor.

3 Subsidies should be effective.

4 Subsidies should be efficient: they should directly and exclusively target
intended beneficiaries,

5 Subsidies should be the least-cost means of achieving their purpose.

6 Al costs, including environmental costs, should be counted when weighing
the worth of subsidies. This entails sometimes difficult judgments about how
to compare different kinds of harms and benefits.

Source; Worldwatch Institute, published in Roodman (1996, p 15).

improvements might be indispensable for obtaining the agreement of
the industry to the introduction of such charges. The great danger with
subsidies in developing (as in developed) countries is that they become
institutionalized in public policy and capitalized in the value of
economic assets (such as land), resulting in windfall profits or capital
gains with little influence on behaviour towards more environmentally
benign activities and practices. Again, it should be stressed that devel-
oping countries should test these instruments through pilot projects to
assess implementation difficulties and improve the application prior to
mass administration.

The Worldwatch Institute’s Six Principles of Good Subsidy Policy is
reproduced in Box 9.2 as a checklist for policy makers when choosing
this particular instrument, along with the lessons outlined in Box 9.1.

CHARGE SYSTEMS IN EUROPE AND
THE UNITED STATES

User charges

User charges are applied to the collection and treatment of municipal
solid waste and wastewater in the public sewage systems. Virtually all
developed countries apply a form of user charges for wastewater. Some,
such as Belgium and Denmark, levy flat user charges on households and
pollution load-based fees on industry. Others, such as France and
Germany, apply the same rate, based on water use and wastewater

e A VT mm



152  Instruments of Change

most common form of user charge on households is a flat rate. A few
countries such as Canada, Sweden and the USA, supplement the flat rate
with a water use charge, while others, such as France and the UK, charge
according to water use only (ie no basic flat rate). In a few countries,
such as Finland and the USA, user charges for firms are based partially
on a flat rate and partially according to pollution load. Only Denmark
and Germany levy a user charge according to the volume of wastewater
discharged (Opschoor and Vos, 1989). In some countries, such as
Sweden, there is cross-subsidization of households (which pay a low
charge) by firms (which pay a high charge). Because in most countries
the charge is not on water pollution strength, industries that reduce
their water use and hence their wastewater may simply be raising the
pollution load. To avert this problem the USA has introduced a water-
pollution-strength charge, but because of high monitoring costs it is
applied only to large dischargers (Opschoor and Vos, 1989).

User charges for solid waste collection services also exist in virtually
every developed country, but only a few provide incentives for waste
minimization and recycling. A flat rate charge is usually used for house-
holds and a waste-volume-based charge for firms (Opschoor and Vos,
1989). In Finland, a joint private-public sector chemical waste treat-
ment firm offers its services for hazardous waste treatment at a user
charge based on the volume and type of waste and transport distance
(OECD, 1995a). In the past, France has had the only system that
provided incentives for waste minimization: a household waste collec-
tion charge that is based on the actual volume of waste that households
and firms offer for collection and the unit service costs. Currently,
volume-based charges are in operation in Germany, Iceland, Italy and
the Netherlands, among others (OECD, 1995a). In Denmark, owing to
problems with invoicing and with the charge base, this system is being
increasingly replaced by a household waste collection tax based on
property value.

In the case of user charges there is a clear trade-off between incen-
tive impact and administrative efficiency. User charge systems are
generally acceptable and effective, but as structured provide little incen-
tive for waste minimization and recycling. User charges, however, can
be made to provide such incentives if they are based on the quantity
and quality of waste for large polluters and if they rely on a simpler
system (eg, waste collection taxes) for small firms and households.
Despite the unimaginative use of user charges in developed countries,
the scope of user charges for solid waste collection and other public
services is considerable.

Access charges (road pricing)

The traditional response to traffic congestion has been the building of
more roads. An ever increasing demand for road infrastructure
combined with budgeting pressures has stimulated interest in demand



Developed Country Experience 153

management in general and in road pricing in particular. The costs of
building new highways are increasingly recovered from revenues
collected from road tolls, a form of user charge that serves both as a
cost recovery instrument and as a traffic regulator. A major problem
with toll highways, however, has been the need for drivers to stop and
pay the toll, thus slowing down traffic and negating some of the
congestion reduction benefits of the system. In response to this
problem, automatic toll and entry fee systems have been introduced in
Denver, Colorado; Cambridge, England; and Bergen, Oslo and
Trondheim, Norway (Hau, 1992).

Here we will briefly review the automatic toll system in Colorado.
Toll highway E-470, the first high-tech toll highway in the USA, was
opened in July 1991. Unlike conventional tolls, E-470 allows cars to
drive through at full speed. The toll booth automatically charges a toll
to the driver’s credit card by picking up electronic signals from the ID
card displayed on the car. According to Hau (1992), this toll system has
the capacity to alter the charge based on the level of congestion (ie to
charge higher tolls during rush hours) and thus to regulate and smooth
out the flow of traffic. Knowing that a higher toll is charged during
rush hours, drivers tend to take alternative routes or to start earlier/later
for work. Drivers with inflexible schedules or urgent business are then
able to use an uncongested highway during rush hours by simply
paying a higher toll or using car pools.

The benefits from such a system are many. First, congestion costs
in terms of loss of time and fuel are reduced, thus motorists benefit.
Second, pollution is reduced because of higher speeds, less time on the
road and fewer cars running (as a result of car pooling). Third, the
government raises revenue for maintenance and expansion of road
infrastructure. The main objections to the system have to do with the
concerns that people’s movements are thus monitored in violation of
individual freedoms. Hong Kong has considered an automatic road
toll system and rejected it on these grounds (Hau, 1992). However, this
objection has now been addressed through a technological innovation
that automatically deducts charges from the balance on each vehicle’s
ID card account without recording time, location and vehicle. An
alternative solution is to give a choice to motorists by providing
separately manned tollbooths for those who prefer not to use the
electronic toll system, just as they are provided today for those who
do not have exact change.

Road pricing in general, and the electronic toll system in particular,
should be applicable in any country regardless of the level of develop-
ment. Since car owners in developing countries belong to the elite and
the upper middle class, a road pricing system would not only be
efficient but also distributionally progressive. This is especially true if
the revenue from tolls is used to subsidize an efficient mass transit
system that is less polluting and more affordable to low income groups.
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CONCLUSION

Developed countries, even those that think of themselves as free
market economies, have relied on command-and-control regulations
for the protection of the environment. It is only recently that there has
been a trend towards increased use of market-based incentives to
achieve environmental objectives. This shift, which is still in its early,
largely experimental phase, has been prompted by four factors:

1 the lacklustre performance of regulations in achieving the objec-
tives of environmental management;

2 the high costs of administration, monitoring and enforcement
with regulations as well as the high cost of compliance to regula-
tions;

3 the need to raise revenues to pay for these costs as well as the costs
of residual clean up, which have been substantial; and

4 growing evidence that market-based incentives might accomplish
the same benefits at lower costs.

In a 1989 OECD survey of economic instruments used for environmen-
tal protection, at least 14 OECD countries employed between 1 and 20
such instruments, with Germany, Sweden and the Netherlands in the
lead. (See Appendix 1 for a summary.) A total of 151 instruments were
in operation, approximately one-half of which were charges and one-
third subsidies, with a variety of other instruments such as
deposit-refund systems, market creation and enforcement incentives
making up the balance. In a 1997 survey by the OECD, this total was
over 320 (OECD, 1997). It must be noted, however, that there are
hardly any cases of economic incentives actually replacing regulations;
they have been introduced in parallel, supplementary to regulation,
with the primary aim of collecting revenues rather than altering behav-
iour in favour of environmentally less destructive activities and
practices. The trend, however, is towards increased reliance on
economic incentives as instruments of behaviour modification. There
has also been a trend towards increased use of instruments such as
charges, market creation, deposit-refund systems and decreased use of
subsidies. Table 9.3 summarizes a recent assessment of environmental
taxes and charges in the European Union in terms of function, incen-
tive effects and environmental effectiveness.

The developed country experience with economic incentives is
mixed but encouraging and replete with lessons for developing
countries. One should not look for economic instruments that have
succeeded in developed countries in order to transfer them wholesale
to developing countries, rather for lessons that would help avoid the
pitfalls that lie ahead. Ultimately, it is a combination of lessons from
developed (and developing) country experience and accommodation
of local conditions and realities which will indicate which economic
instrument might be applicable and in what form. A number of
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developing countries have already experimented with economic incen-
tives that support regulatory standards, and their experience is of
particular relevance to other developing countries contemplating the
use of economic incentives. In the following chapter we review devel-
oping countries’ experience with economic instruments.



Chapter 10

Developing Country and
Transitional Economy
Experience

Contrary to conventional wisdom, economic instruments are neither
foreign to non-Western cultures nor new to developing countries.
Traditional societies, especially in developing countries, have a wealth
of economic instrument-like incentive-building systems such as
customary use rights, communal management systems and customs
that provide incentives for efficient use and management of natural
resources. These range from water rights in India, to communal forests
and land rights in Papua New Guinea (Panayaotou, 1993c¢), to custom-
ary fishing rights in Brazil, Sri Lanka and the Ivory Coast.

These systems, far from being outdated, contain valuable lessons and
essential elements for the design of effective modern systems of manag-
ing natural resources in developing countries. Customary communal
rights over resources is a dynamic balance between the diseconomies of
collective management and the gains from internalization of externali-
ties. While many of these traditional systems did not withstand the test
of time and others are undergoing intense pressures from population
growth, new markets and modern technologies, they nevertheless consti-
tute prototypes of management systems that are attuned with the local
cultures and provide insights into the design of modern systems of
natural resource management in non-Western societies.

Similarly, the developing country experience is not limited to
customary use rights for communal resources. Private water rights in
India provide incentives for efficient management of increasingly
scarce water resources, and concessions for private supply of water in
the Ivory Coast have increased access and collection rates (World Bank,
1997a). Concession bidding, forest fees, timber taxes and environmen-
tal bonds are employed in West and Central Africa to promote
sustainable forest management. As early as the mid-1970s Malaysia
introduced a system of effluent charges for its palm oil and rubber
industries, and Singapore, still a developing country at the time, insti-
tuted marginal cost pricing of access to the city centre to combat traffic
congestion (Watson and Holland, 1978). More recently, China intro-
duced industrial discharge permits and emission charges that double or
triple when the allowable discharge standard is exceeded. Turkey has
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effectively used relocation incentives for urban-based industry. Chile
has instituted both tradable emission permits and tradable water rights,
and Puerto Rico used transferable development rights for coastal
conservation. Costa Rica introduced biodiversity prospecting rights and
tradable reforestation tax credits and is currently experimenting with
internationally tradable development rights and carbon offsets.
Virtually all Eastern European countries introduced pollution charges,
and some of them (Poland, Czech Republic, Lithuania and Kazakhstan)
are in the process of experimenting with tradable emission permits for
industrial pollutants.! The rapidly accumulating experience of these
countries in the use of economic instruments is of particular relevance
to other developing or transitional economies contemplating the intro-
duction of a more market-based approach to environmental
management. In this chapter we review developing country applica-
tions of economic instruments in a number of sectors.?

FISHERIES MANAGEMENT: THE EXPERIENCES OF
BraziL, THE IVORY COAST AND SRI LANKA WITH
CUSTOMARY FISHING RIGHTS

Efforts to regulate fishing and prevent overfishing have ranged from
quantitative controls (such as catch quotas) to area controls (such as
closed areas and seasons) to economic instruments (such as taxes on
catch or effort and fishing licensing schemes).? Traditional fishing
communities in a number of developing countries have solved the
problem of overfishing through customary territorial rights, which
combine economic incentives and internally imposed quantitative
controls sanctioned by the community’s social organization.

Resource allocation through territorial rights — such as leasehold
arrangements, franchises, or allocations of ownership over an area or a
stock — aims at creating the appropriate environment for self-manage-
ment through the establishment of private or community ‘ownership’
over common property resources. The ‘owners’ of the resource, having
an interest in its current and future productivity, would be inclined to
control fishing effort in order to maximize the net benefits from the
resource in much the same way as farmers regulate their farming activi-
ties to maximize the returns from their land. For such a system to be
workable, however, those allocated rights to the resource should not
only be in a position to deny access to others, but they should also
clearly perceive that their actions have a direct and pronounced effect
on the state and productivity of their portion of the resource (and
hence on their future profits).

The above conditions are certainly met in the case of sedentary or
slightly mobile resources, such as seaweed and oyster and clam beds,
and in the case of resources within well-defined geographical areas such
as tidal lands, swamps, self-contained bays, lagoons and river estuaries.
Even with more mobile resources (like crustaceans) and open areas (like
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coastal waters) there is a possibility of dividing up the resource as long
as the fish displacements and migrations between portions are not
sufficient to obscure the connection between the owner’s current
actions and his/her future profits. The revival and rejuvenation of tradi-
tional community rights over coastal resources offer perhaps the best
possible management option for scattered, remote and fluid small-scale
tisheries.

There are several examples of territorial rights in traditional
fisheries in countries as diverse as Brazil, the Ivory Coast and Sri Lanka.
Canoe fishermen operating in a river estuary in Valencia, Eastern Brazil,
succeeded through a rather complex system of zoning and timing
based on the lunar-tide cycle, in controlling internal population
pressures and setting limits on the intensity of fishing through access
limitations, establishing fishing as a reliable long-term occupation
(Cordell, 1980). Although the resource moved with the tide, the fisher-
men were able to map out its distribution in time and space and
establish ‘temporary territorial rights which (could be) converted into
long-standing territorial claims’ (Cordell, 1980). Competition between
different fishing methods was eliminated through the zoning which
had matched fishing methods and fishing grounds according to the
effect of the tide cycle on their efficiency. This had a ‘boat-spacing’
effect. Competition within the same type of gear was reduced through
the selection of fishing spots (which had both a spatial and a temporal
dimension) by individual captains on the basis of their knowledge of
the tide movements and the fishing grounds. Although it was not
unlikely for two or more captains to select the same fishing spot, the
first to reach the spot had a temporary territorial claim. In the absence
of clear-cut prior claims, lots were drawn. What prevented a common-
property type of race for the premium fishing spots was a community
ethic by which captains would anticipate and avoid competitive
encounters in deciding where to fish each day. This resulted in a situa-
tion where a limited number of captains owned ‘chunks of the
lunar-tide tishing space’, exercised deliberate control over the ‘opportu-
nity structure of fishing’, and passed their skills to a limited number of
apprentices. Thus, the fishermen on their own were able to stabilize
their production system, set limits on the intensity of fishing and
resolve inter-gear conflicts through a system of temporary territorial
claims (Cordell, 1980).

Sri Lankan coastal fisheries have a history of traditional property
rights in the form of rights of access and closed communities. In earlier
times, beach seine owners controlled the access to coastal waters and
had associated fishing rights which, along with other property, were
Sfl:b]'ect to bilateral inheritance (by descent or marriage). Although at
the i i ;

e i et bis gwn beach or hich e g
of his beach, but of his right to fish off the beach along with his b’ rtlg
te}rlz1 tau;d brothers-ip-law. While there was no limit to the number ofrgets-

nyone holding rights to access could have constructed, the fisher-



Developing Country and Transitional Economy Experience 161

men on a given beach, being a single kinship group, refrained from
constructing additional nets unless they could bring in a catch whose
value would have been higher than the cost of the net. That is, they
acted as a single economic unit.

Sri Lankan coastal fishing villages are generally ‘closed” communi-
ties in the sense that persons from outside the village are not allowed
access to the fishing grounds of the community. Outsiders are not
allowed to anchor or beach fishing boats along the shoreline of the
community, and labour is not recruited from outside the village. These
restrictions on entry help to explain why Sri Lankan coastal fishermen,
unlike many other small-scale fishermen in Asia, earn incomes appre-
ciably above their opportunity costs (Fernando, 1982).

Another example of the stark contrast between the situation of a
fishery under open access and that of a fishery with traditional fishing
rights is provided by the case of two lagoon fisheries in the Ivory Coast
(S M Garcia, pers. comm.). In Lagoon Ebrie near Abidjan, traditional
customary rights of fishermen operating fixed gears broke down follow-
ing the introduction of mobile gears, such as purse seines, by outsiders
(mainly town investors). The Ebrie fishery is now overcapitalized and
heavily overexploited in both the biological and the economic sense,
as evidenced by the small size of fish caught and the relatively low
incomes of fishermen.

In contrast, the rather isolated fishery of Lagoon Tagba, over 100
kilometres from Abidjan, is still controlled by a limited number of
chiefs (fishing team leaders) who have knowledge of the biological
features of the resource and are enforcing traditional regulations on
mesh size and on fishing in spawning areas. Though several tribes
operate on the lagoon, the limited migration of catfish (the main
species exploited) permits each community to manage its own portion
of the lagoon. In the late 1960s a severe conflict arose between fisher-
men from neighbouring countries and local fishermen when the
outsiders attempted to introduce purse-seine fishing to the lagoon. The
latter managed to capture the purse-seine nets, but they did not use
them themselves. Instead, they piled them up as a warning against
similar attempts in the future. With so jealously guarded territorial
rights, it is no wonder that local fishermen are reported to enjoy
relatively high incomes and no surplus labour is evident. The fisher-
men also claim that the size of fish caught has not changed much in
living memory (S M Garcia, pers. comm.).

FOREST MANAGEMENT: FROM TENURIAL INCENTIVES
IN SOUTHEAST ASIA TO ECONOMIC INCENTIVES IN
WEST AND CENTRAL AFRICA

Most countries have responded to market pressure for secure owner-
ship of resources by imposing a new system of private or state
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ownership, disregarding customary community-based use rights to
forest resources by the state. This deprived communities of any incen-
tive to practise forest protection and sustainable forest management
and led to encroachment and unsustainable harvesting practices
(Panayotou and Ashton, 1992).

Papua New Guinea is one of a few countries which have formally
recognized customary community rights over land and forest resources,
as described in detail in Box 9.2. As much as 97 per cent of the land
remains communal; it has been neither surveyed nor registered, and is
governed by local custom (Cooter, 1990). This communal tenure seems
to provide clearer ownership rights, with all their environmental and
market implications, than private ownership; settlements that convert
communal land to freehold are often later disputed, with reversion
back to customary ownership a frequent outcome. Yet, unlike the
reality of state-owned land in other developing countries, communal
land in Papua New Guinea is neither unowned nor public. Rather, the
bundle of rights deemed as ‘ownership’ in the West does not reside in
one party. For example, individual families hold the right to farm plots
of land indefinitely, but the right to trade them resides with the clan
(Cooter, 1990).

In marked contrast to much of the developing world, only 6
million of Papua New Guinea’s 46 million hectares of forest land have
been converted to other uses (Australian UNESCO Committee, 1976).
This should come as no surprise since those who control the land have
an interest in the sustainable, productive use of its forest. Evidence
reveals that even if these inhabitants are poor, their reliance on the
land prevents its misuse. In support of this claim geographer Sheldon
Annis, who has performed extensive research on poor land owners in
Central America, concludes that:

‘Such poor, but not impoverished, farmers typically manage
resources with great care, even elegance. They optimize the use
of every microscopic scrap of resource — every ridge of soil, every
tree, every channel of water, and every angle of sunlight. They
protect what they must depend on for their families’ future’.
(Annis, 1992, p 11)

Rather than dealing with a distant government in need of quick
revenues and foreign exchange, companies seeking logging rights must
negotiate directly with those who have secure tenure and who use the
land not only to farm, but to gather fruit, hunt, and collect materials
for clothing, buildings and weapons (Australian UNESCO Committee,
1976; Harvard Institute for International Development, 1988). Because
the communal tenure patterns provide an entitlement to all clan
members, individuals have little incentive to sacrifice future value for
current use.

Two conclusions may be derived from the Papua New Guinea
experience with communal forest tenure:
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1 Basing land law upon customary communal tenure patterns can be
a viable adaptation to the requirements of a market economy.

2 Communal tenure may prevent deforestation more effectively than
either state or private ownership if it provides an entitlement and
secure tenure to a group that benefits from a forest’s sustainable use.

In an effort to reverse past policies, the Philippines have recently
granted 25-year communal forest leases through a Community Forest
Stewardship Agreement between communities and the Forest
Management Bureau. The lease is renewable for an additional 25-year
period. While 25-year contracts are less than the optimal limitless
contracts, this is a step in the right direction. The community under-
takes the responsibility to protect the remaining forest area in exchange
for legalization of the community’s occupation and use of the area and
government assistance in keeping migrants out of the communal area.
Fifteen agreements covering an area of 44,221 ha were reported by the
end of 1990. While it is too early to evaluate the programme, benefits
are reported in the form of: (a) sustainable use of land and forests
within the leased area, and (b) reduction of encroachment by migrant
farmers (Lynch, 1991). Despite the relative success of the programme,
the Philippine Government until recently was not prepared to increase
the incentives for sustainable forest management by recognizing full
ownership to ancestral lands.

In a 1991 paper, Somanathan reports the apparent problem of
forest degradation in the central Himalayan region. The author traces
the history of ownership and land use rights in this region, tying the
tragic degradation to the misuse and lack of communal authority over
the land (Somanathan, 1991). In this region of the Himalaya, forests,
which at one point in time were rich with oak trees, are now barely
regenerating with pine trees as a result of unregulated degradation.
Where the oak trees were holding earth and water sufficiently to
prevent erosion, the pine trees provide poor soil protection. Oak trees
also provide fuel and useful resins while pine ‘burns dirty’ and is of
little other use. In this case the government did not properly assure the
peasants that they had the right to the land in the distant future. The
land was at times open to many beneficiaries who were concerned with
getting their share of the land’s riches, thereby accelerating its destruc-
tion. Without property rights, the peasants had no incentive to protect
the land (Somanathan, 1991). Somanathan proposed that the best
solution to the problem would be to give the local peasants the right to
the land, giving each one an equal share in the products from the
property. Allotting property rights to local peasants who rely on the
land for their livelihood was seen as an efficient solution. Not only are
the peasants able to protect the land, but their proximity also enables
them to witness any negative impacts affecting the land, and take
protective measures.

Logging concessions in tropical forests are usually awarded through
a long administrative process, following negotiations with logging
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companies, or in an arbitrary fashion that invites corruption. The
concession area is typically too large to be protected and managed
efficiently and the duration of the conversion is typically too short to
encourage careful harvesting and regeneration for a second crop.*
Forest fees and taxes are generally too low to capture timber rents and
to internalize the negative externalities of logging. When forest
taxation provides any incentive at all, it is a perverse one; for example,
logging taxes are based on the quantity of merchantable timber
removed (rather than on the timber on the site), thus encouraging high
grading and damage to the remaining trees. The concessionaire is not
given an economic incentive, rather, forest management and regenera-
tion are prescribed through regulations, such as minimum diameter,
maximum allowable cut, selective cutting, and replanting requirements
which are rarely monitored or enforced.

In recent years, a number of West and Central African countries
have begun introducing economic incentives for improved forest
management. In the Congo in newly opened areas for logging and in
areas where existing concessions are cancelled or returned, concessions
are allocated by bidding. Bidders submit a bid per cubic metre for the
annual volume available for cutting (Grut et al, 1991). The Ivory Coast
has also introduced bidding for new logging concessions and Ghana
has agreed to do the same (World Bank, 1988). The Ivory Coast govern-
ment in early 1991 auctioned log export rights: 30 out of 40 registered
bidders participated, 20 were successful and the average sale price was
25 per cent higher than the administratively set price. When there is
sufficient competition, bidding ensures: (a) that concessions go to the
most efficient and productive operation; and (b) that the government
or community that owns the resource extracts the maximum amount
of revenues (rents). The bidding price also provides a market based
indicator for adjusting forest fees to their correct levels - even for
concessions that cannot be allocated by bidding.

The system could be improved further through the following steps:

Replacing logging concessions with forest management concessions.
Using sealed tender.

Including technical competence among the allocation criteria.
Entrusting the bidding procedure to an independent auctioneer.
Opening the concession bid to local communities and NGOs as
well as local and international firms.

Auctioning the concessions in small but manageable units and
making them transferable.

7 Making concessions sufficiently long to internalize the value of the
next crop, with a review every five years to ensure satisfactory
performance (Grut et al, 1991).

ok W=
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Economic incentives may also be introduced to support the regulation
and management of concessions. For example, prepayment of forest fees
or deposit of refundable performance bonds may help avoid logging
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damage and encourage regeneration. An interesting performance or
compliance incentive is the ‘interim concession license’ (Lettre
d’'Intention) introduced in Zaire in 1984 to weed out speculators acquir-
ing large concessions without making the necessary investments in forest
inventory and efficient harvesting and processing. The interim licence
requires the satisfactory completion of 20 elements (specified in the
application file) before it can be converted into a full concession licence.
If the concessionaire does not make the necessary investments within
three years, the interim licence is cancelled. Since the applicants are
required to pay in advance for inventories of their prospective conces-
sion areas, they are more likely to take their responsibilities seriously.

Another innovative incentive is the ‘deforestation tax’ levied on
land clearing in public forests by the Central African Republic. It ranges
from US$170 to US$S00 per ha, depending on the type of public forest
land (Grut et al, 1991). To the extent that the deforestation tax reflects
the forgone non-timber values from logging, it acts as an economic
incentive to reduce deforestation (Grut et al, 1991).

Many countries have attempted to impose a deforestation tax on
the assessed value of the property. Too often, however, the assessments
of the property value are based solely on the timber value and there-
fore have an inadequate economic incentive to deter destruction. In
most cases the timber value of a forest sells short many additional
assets which are commonly found on the land.

Significant evidence was found in the Upper-Napo region of Ecuador
that the potential value of timber products and cattle raising in three
tropical forest areas in Amazonian Ecuador, which resembles the terrain
of many other Latin American countries, yields a net present value
(NPV) less than the NPV of harvesting the land for non-timber forest
products (NTFPs) (Grimes et al, 1993). Included in these NPV estimates
were the harvesting, extraction and transportation costs of the NTFPs,
along with the market values of these goods. These non-timber goods
included seven fruits, three medicinal barks and one resin (Grimes et al,
1993). A few other NTFPs were omitted from the study by the research
team in order to alleviate location bias as much as possible. The study
concludes that there is a growing market for non-timber uses of a tropi-
cal forest, which in most cases cause less damage to the forest than
would deforestation or cattle raising. In order to establish the value of a
deforestation tax fairly, the governing authority of the property should
be aware of the additional uses and values of the land, which are usually
less obvious but more profitable (Grimes et al, 1993).

WATER RESOURCE MANAGEMENT: FROM WATER
PrICING IN CHINA TO WATER RIGHTS IN CHILE

From India to Morocco to Botswana, free or heavily subsidized irriga-
tion water obstructs market signals, encouraging farmers to use the
resource beyond its economic (or agricultural) optimum and stifling
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incentives to invest in improvements and maintenance of existing
dams which are often plagued by poor drainage and inefficient distrib-
ution systems. In Bangladesh, Nepal and Thailand, total costs were at
least 1000 per cent of revenues collected (Panayotou, 1993a).

Cheap water often becomes a substitute for other inputs. Over-
irrigation by farmers nearest to the water source leads to waterlogging,
salinization and alkalization. Meanwhile, those less conveniently
located are forced to rely on sporadic and sparse water supply. A study
of Pakistan’s irrigation systems found that 73 per cent of farmers
surveyed complained of insufficient water supplies, while farmers close
to the water source of the same system were overwatering (World
Resources Institute, 1987). The consequences are reduced crop yields,
loss of irrigated lands and increased salt load of return flows and
aquifers. Downstream effects include the erosion and siltation of
estuaries and deltas.

Water subsidies encourage farmers to treat water as an abundant
resource when it is, in fact, scarce. With no water rights, and no effec-
tive water user associations or other mechanisms to allocate water
efficiently, water scarcity does not register. Indeed, water charges do not
reflect the increasing opportunity cost due to increasing scarcity. As
long as farmers do not bear the true cost of water, they will be unlikely
to appreciate its scarcity or the problems that arise with overuse and
until they receive clear market signals indicating otherwise, they will
continue to use water wastefully. Beyond the less apparent economic
costs, there is an absence of effective financial cost recovery mecha-
nisms. Even at low maintenance levels the revenues collected by water
users cover only a fraction of operation and maintenance costs. For
example, revenues cover 20 per cent of costs in Bangladesh, 27 per cent
in Thailand and 60 per cent in Nepal (Rogers, 1985). If capital costs are
included, water charges often cover only 10-20 per cent of costs. It is
ironic that capitalist economies such as those of Pakistan and Thailand
do not fully price irrigation water, while the centrally planned socialist
economy of China does.

In July 1985, the People’s Republic of China took an important first
step towards promoting greater efficiency in irrigation water usage. The
Chinese government instituted agricultural policy reforms that
invested a greater degree of financial and managerial autonomy in
provincial water management agencies. The policy emphasized ‘water
as a commodity rather than a gift of nature and clearly attributed
wasteful consumption and the imbalance between supply and demand
to irrationally low water charges’(Ross, 1988). As a result, irrigation
water is priced more closely to its actual cost, and problems associated
with overuse and inefficient distribution have diminished. Irrigation
service fees are charged at levels to cover operation, maintenance and
amortization of capital costs. Beginning in 1980 the government
switched from financing systems with grants to providing loans. The
move provided an extra incentive for water management agencies to
collect higher water fees. In general, water charges are determined by
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what the water actually costs for different uses. For example, charges
may vary according to season, and in very dry areas progressive water
pricing schemes have been adopted to reflect scarcity.

In Hungxian County, for example, farmers reported a more reliable
water supply and were willing to pay more for the guaranteed supply
(Asian Development Bank, 1986). Management is often further decen-
tralized when a local agency purchases water wholesale and sells it in
bulk to smaller water user associations responsible for distribution to
farmers. These smaller groups strengthen the bond between the water
user and the supplier who must recover costs.

Farmers have begun to irrigate their crops more efficiently, and
water use per hectare has declined. Decentralized management has led
to more efficient distribution through practices such as distributing
water according to land area, levying water charges on a volumetric
basis rather than charging a flat rate and preparing distribution plans
in advance. Crop production has improved, with China producing
twice as much as similarly irrigated crops in India (Rogers, 1985).

Chile has both a system of tradable water rights and a full-cost
pricing policy towards water (Hartje et al, 1994). Like most other
countries in the world, Chile considers water a national resource, yet
individuals are granted perpetual, irreversible and freely tradable water
use rights independent of land ownership and use. Water use rights are
defined for a fixed quantity per unit of time and are awarded following
application by a potential user. The Director General of Water (DGA)
grants the water right provided that: (a) the new water right does not
impair existing rights; and (b) the ecological requirement of minimum
flow has not yet been reached by previous right allocations. Water use
rights are granted free of charge and recorded in a national register; the
granting authority reserves the right to restrict water consumption in
times of water shortage.

Downstream owners of water rights have a right to a percentage
share of the river flow but no protection against reductions of
downstream flows due to increases in upstream use. While owners of
consumptive rights (eg, irrigation) have no specified obligation with
regard to quality or quantity of return flows, owners of non-consump-
tive rights (eg, hydropower and recreation) are required to return the
same quantity and quality of water. Water users’ associations under the
control of DGA corganize the distribution of water according to existing
property rights. The water users’ associations are also responsible for
maintaining the irrigation infrastructure (Hartje et al, 1994).

Water rights are freely tradable and the market for water rights is
quite active. Seasonal water rentals are particularly frequent within the
agricultural sector. Farmers also sell or lease water rights to water supply
utilities who often find such purchases a significantly less costly source
than the development of new sources of supply for urban and industrial
use. Individual negotiations determine the price of each transaction.

The tradable water rights system in Chile has both advantages and
limitations. On the positive side, growing water scarcity is
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accommodated through demand management (conservation,
improved efficiency and higher prices) rather than through rationing
or the expansion of the water supply, with its consequent environmen-
tal impacts. Water users receive a price signal indicating the true
opportunity cost of water and are thereby encouraged to conserve the
resource. Water flows from low-value to high-value use with conse-
quent significant reduction in over-irrigation, a major cause of
waterlogging and salinization.

On the negative side, unregulated water markets may fail to inter-
nalize externalities such as minimum flow requirements, water quality
changes, return flows and watershed protection which requires
integrated watershed/river basin management. To deal with these exter-
nalities, a number of proposals are being considered including:

1 charges for new water rights;

2 afive year limitation or an annual charge for unused water rights
(varying according to regional water scarcities);

3 guarantee of an ecological minimum water flow by the DGA; and

4 the establishment of watershed management corporations to
resolve intersectoral water use conflicts, water quality management
and watershed protection. Each of these functions is expected to be
self-financing through water charges.

Chile also applies the principles of marginal cost pricing and full-cost
recovery (including a return to invested capital) in the provision of
water supply and sewage collection in urban areas.

“The tariffs are based on the marginal cost of additional supply
if new investments are necessary and on the marginal cost of
the optimized, entire system, based on replacement costs if the
existing capacity is sufficient for the foreseeable demand’
(Hartje et al, 1994).

The tariffs are divided into fixed charges (for connection) and variable
charges based on the volume of water consumed and wastewater
collected. The full-cost recovery system was implemented gradually
over a 4-year period and was expected to reach its full targeted level in
1994. Tariffs vary by region depending on the marginal costs of supply
in each region: while in Santiago the tariff is US$0.32 per m3, in the
South it is twice as high and in the North, four times as high (Hartje et
al, 1994). To cushion the impact on low-income consumers and reduce
the regressivity of tariff charges, the government has introduced a
personal subsidy system targeted at about a quarter of the users (those
with the lowest incomes) at a cost equal to about 2.5 per cent of the
total revenues of the water utilities.
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CONTROLLING INDUSTRIAL EFFLUENTS: THE
MALAYSIAN EFFLUENT CHARGE SYSTEM

As far back as 20 years ago, the Malaysian Environmental Quality Act of
1974 included provisions for using economic incentives and disincen-
tives in the form of effluent charges in support, rather than
replacement, of regulatory controls on discharges. The act requires that
all dischargers pay a fee to obtain a licence to discharge waste into
public water bodies. Because the licence fee varies with the level of
waste discharged, it is effectively a discharge fee. The fee varies accord-
ing to one or more of the following factors:

the class of the premises;

the location of such premises;

the quantity of waste discharged;

the pollutant or class of pollutants discharged; and
the existing level of pollution.
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In 1977, the discharge fees provided by the Act were combined with
discharge standards into an incentive-supported regulatory regime for
controlling pollution from palm oil mills. The standards were
announced in advance, spurring firms to make early capital invest-
ments in treatment facilities. The first discharge fees were collected in
1978. With the standards becoming more stringent over time and the
discharge fees becoming larger with the quantity of waste discharged,
the results were dramatic. Despite a 50 per cent increase in the number
of palm oil mills between 1978 and 1982 and a steady increase in palm
oil production, the total biochemical oxygen demand (BOD) load
released in public water bodies dropped steadily from 222 tons per day
in 1978 to 58 tons in 1980, 19 tons in 1982 and 5 tons in 1984 (Ong et
al, 1987). According to Ong et al (1987, p 39):

‘The charging of high effluent-related fees as well as granting
incentives by way of waiver of fees for research had the effect of
expediting the pace of research, and notable successes have been
achieved in palm oil mill effluent treatment technology.
Malaysia can justly claim credit to have developed its own
technology to treat palm oil waste and protect its environment.’

The Malaysian combination of economic charges and standards worked
as follows. In the first year (1978) of implementation of the system, the
standard was set at 5000 mg BOD per | and was not mandatory, in
recognition of the initial difficulties that would be faced by the indus-
try. The effluent related licence fee was set at US$3 per ton of BOD
discharged up to the standard. In the following year, the BOD standard
was made stricter (2000 mg/l) and mandatory and progressive effluent
charges were imposed to provide an incentive for the establishment of
waste treatment facilities. If the BOD concentration exceeded the
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prescribed standard, a surcharge was imposed equal to US$100 per ton
above the standard. This is equivalent to a non-compliance fine or a
compliance incentive. The rates were set such that the annual fees for
untreated discharge exceeded, at a minimum, the capital costs for
building treatment facilities based on cost estimates for the anaerobic
lagoon treatment facility. This already departs from the theoretically
correct effluent charge, which should equal the marginal environmen-
tal damage, not the costs of installing a discharge treatment facility.
Nevertheless, the system performed fairly well in managing pollution
problems in the palm oil industry as long as the charges maintained
their real value and were fully collected. By 1984, when the effluent
standard was tightened further to 100 mg/l, the BOD load discharge by
the palm oil industry was down to only 4 tons per day out of 1640 tons
of BOD generated per day. A similar system was adopted for the control
of pollution by the rubber industry, apparently with equal success. By
1984, most rubber factories were discharging BOD under 100 mg/l and
the total BOD load discharged was down to 5 tons per day out of a total
load of 200 tons generated per day.

The combined effluent standard-charge system, however, was more
effective than efficient. First, the charge was not set on the basis of
marginal environmental damage costs, as the economic theory of
externalities requires for optimal pollution control, but based on the
cost of capital investment in treatment facilities. The apparent objec-
tive was the construction of waste treatment facilities rather than the
control of pollution to optimal levels. This assertion is also supported
by the fact that the basic effluent charge is no longer enforced, but the
surcharge for effluents above the standard is enforced.

A second problem with the Malaysian effluent standard-charge
system, with regard to efficiency, is the imposition of the charge on
BOD load rather than volume of discharge. This misplacement would
clearly provide a perverse incentive for some firms to dilute their efflu-
ent to avoid the charge, without actually reducing the total BOD load
entering the river. Evidence for this is lacking but some developed
countries, such as the Netherlands, base their effluent charges on a
combination of effluent volume and BOD concentration which
discourages dilution (Opschoor et al, 1994).

A third problem with the Malaysian system is the implicit incentive
for intermedia substitution. While both a basic charge and a surcharge
are levied on discharges on land, the basis for the charge is volume, not
concentration, while the basis for the surcharge is BOD load above the
standard. While this is an effort to address the weakness with the BOD-
only-based charge system for disposal in water bodies (identified
above), it results in a higher discharge level for land disposal and
encourages a shift of disposal from land to water. Again, the fee struc-
ture did not reflect marginal environmental damage from disposal in
different media, but was an attempt to offset the higher cost of waste
treatment for discharge into watercourses.

Vincent and Ali (1997) analyse in detail the economic efficiency
(cost-effectiveness) of the Malaysian effluent standard and charge
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system, using an economic model of cost minimizing abatement and
disposal behaviour by palm oil mills. The authors then compare this
result with alternative policies, such as command-and-control only
(aggregate BOD standard allocated among mills according to output)
and emissions trading between mills.

This was a pioneer system for a developing country, and despite its
inefficiencies, it did not result in loss of competitiveness for the Malay
palm oil industry. According to Rahim (1991), Malaysia’s palm oil
export sector:

‘lost only 5% of the value of output as a result of environmental
regulations from 1982-1986 that reduced allowable BOD
discharges by 90%. The CPO [crude palm oil] sector lost even
less — only about 1% of the value of production ... despite the
highly competitive nature of world oil markets (cited in
Vincent, 1993; p24).’

In contrast, Rahim (1991) found large losses among the primary input
producers, the oil palm plantation sector, which bears over two-thirds
of the total welfare losses of the industry.

The Malaysian combined effluent standard-charge system is still in
effect but has apparently lost part of its original rationale - to promote
waste treatment facilities — and its potency. With treatment facilities
becoming a licensing requirement and standard feature of palm oil
mills, the basic charge is no longer enforced. The surcharge for efflu-
ents above the standard is still enforced but it is so low (having lost
much of its real value to inflation) that it no longer acts as a compli-
ance incentive. Some mills find it more advantageous to pay the
surcharge than treat their effluent sufficiently to meet the standard.

There is no disputing the environmental success of the system. ‘In
1975, the BOD load discharged by CPO mills was equivalent to the
BOD load in the raw sewage of 12 million people ... By 1985, however,
the population-equivalent BOD load fell to only 80 thousand people.’
(Vincent and Ali, 1997, p 320.) This decrease is even more remarkable
when one considers that at the same time, ‘CPO mills more than
doubled and the industry’s output of crude palm oil more than tripled.’
(Vincent and Ali, 1997.) However, it is extremely difficult, if not impos-
sible, to disaggregate the effect of the charge from the effect of the
standards, making it a less compelling testament to the potential
environmental effectiveness of economic instruments.

In conclusion, despite its weaknesses — and to some extent because
of them - the Malaysian mixed regulation-incentive system holds
valuable lessons for developing countries that are contemplating the
introduction of economic instruments in support of their environmen-
tal regulations. Neighbouring Indonesia has recently been considering
the introduction of economic incentives to increase compliance to its
industrial environmental standards. The Malaysian experience should
be helpful both in this general context as well as in the specific case of
pollution from the palm oil industry. Sections of rivers in North
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Sumatra are reported to be anaerobic because of heavy BOD loads from
palm oil mills (some of the them state owned) despite stringent
discharge standards. An effluent charge system with improvements
drawn from the experience of Malaysia is certain to increase compli-
ance of privately owned palm oil milis.

As for state-owned firms, the Polish experience discussed below
indicates that economic charges have little impact on the behaviour of
state enterprises for a couple of reasons. First, the profit motive does
not operate to minimize costs. Second, the soft budget constraint of
such enterprises allows the shift of charge payments to the state
budget. Under these circumstances, privatization may be necessary for
economic charges to work.

THE CHINESE POLLUTION LEVY SYSTEM: AN
ASSESSMENT OF ITS PERFORMANCE IN
CHONGQING MUNICIPALITY

Chonggqing is in the southwest part of Sichuan province and, prior to
its recent jurisdictional expansion and designation as a national munic-
ipality, had a population of 15 million in its urban centre and outlying
counties. There are 800 large engineering, chemical and electrical
industries in the municipality, and 1500 in the counties, with a
combined total output value of 15 billion yuan. Another 90,000
townships and village enterprises (TVEs) contribute 13 billion yuan of
industrial output. With annual SO, emissions of 781,000 tons (1992
resulting in annual mean concentrations (1992) of 390 pg/m?
(compared to a maximum permitted level of 200 ug/m?) and discharges
of 650 million tons of wastewater (1992), half of it untreated,
Chonggqing is one of China’s most polluted cities. The economic
damages from acid rain - a result of burning each year 16 million tons
of coal with 3-S per cent sulphur content — have been conservatively
estimated to exceed 500 million yuan in 1990 (Chongqing Research
Institute of Environmental Sciences, 1992). A World Bank supported
case study of Chongqing's environmental regulations provides the best
documented assessment of the effectiveness of China’s pollution
control system (Zhong et al, 1994). The assessment focuses on four out
of the eight programmes (or instruments) of China’s environmental
policy: effluent and emission standards; the pollution levy or discharge
fee system; the ‘three simultaneous’ policy; and the discharge permit
system. Here, we will summarize the levy system.

The pollution charge (levy) system

The study found that the revenues collected (in current years) from
pollution charges in Chongqing rose from 8.4 million yuan in 1982 to
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30.1 million yuan in 1992. But when expressed in constant yuan, the
levy revenues rose until 1988 only and then began to fall as they failed
to keep up with inflation (Table 10.1). Indeed when expressed in
payments-per-factory, (real) charges fell since 1988 and possibly earlier;
in 1992 pollution charges per factory were less than half of their 1986
level. While this drop could be due to increased compliance, and in
some cases it is, the overall compliance figures and the rising number
of companies that pay charges suggest diminished enforcement and
erosion by inflation as the main reasons for the decline. An alternative
hypothesis consistent with the data would be that wastewater enforce-
ment is spreading to more medium and small enterprises but
enforcement on large state enterprises is weakening because of exemp-
tions granted due to their inefficiency and low profitability. The bulk
of the collected pollution charges (over 60 per cent) comes from water
pollution, followed by air pollution (20 per cent), noise (13 per cent),
and solid waste (2 per cent). As many as 89 per cent of the state and
city enterprises paid pollution charges, but less than 2 per cent of TVEs
paid any charges; while TVEs account for 22 per cent of the industrial
output, they pay under 8 per cent of the pollution charges collected.

Revenues from pollution charges (80 per cent) provided the second
largest source of funds for environmental investments after the 7 per
cent investment mandate of the ‘three simultaneous’ policy. The
balance of 20 per cent of pollution charges plus 100 per cent of the
fines from the ‘four small pieces’ provided the operating expenses for
the local Environmental Protection Bureaux (EPB).

A very positive feature of the Chonggqing findings is the substantial
leveraging of the pollution-charge-financed investment subsidy
through the addition of the enterprises’ own funds: to be eligible for an
environmental subsidy, enterprises are required to demonstrate ability
and willingness to co-finance 50 per cent of the investment. Where the
system does not perform well is in the use of sound investment criteria
in allocating scarce investment funds. Indeed, the study reports that
2744 new treatment facilities were completed in the municipality
during 1986-1990, increasing the treatment capacity for air pollution
by 22.5 billion cubic metres per year and for water pollution by 130
million tons per year. Even so, non-compliance charges dropped only
by 8 million yuan; this implies significant underutilization of installed
pollution abatement capacity.

The study by Zhong et al (1994) identified a number of weaknesses
and perverse incentives in Chongging’s system which result in dimin-
ished effectiveness:

1 The low and falling real value of charges does not induce compli-
ance.

2 The dependence of local EPB on charge revenues is compromising
their interest in law enforcement.

3 The link between payment of pollution charges and the environ-
mental subsidy (rebated charges) further discourages compliance.
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4 The frequent exemptions of inefficient state enterprises subsidizes
inefficiency.

5 TVEs, the fastest growing sector in Chongqing (95 per cent growth
rate in the first half of 1994 compared with 18 per cent for the
industry as a whole) remain unregulated and unreachable by the
high transaction costs (Panayotou, 1998).

CONTROLLING INDUSTRIAL EMISSIONS: THE POLISH
PiLoT PROJECT IN TRADABLE EMISSION PERMITS

A tradable industrial emissions demonstration project started recently
in Poland (Dudek et al, 1992). The project seeks to show that the
economic instruments that have been successtul in the USA also offer a
significant potential for pollution abatement for economies in transi-
tion. These countries, which are heavily polluted but striving to attain
sustainable growth, face economic and environmental investment costs
in excess of annual GNP. If demonstration projects can provide
evidence that economic instruments are both environmentally and
economically effective, they may help to overcome the institutional,
social and political obstacles to the adoption of economic approaches
to environmental management and the implementation of economic
instruments.

The demonstration project, which began in March 1991 and was
implemented in Chorzow, Poland in July 1991, is expected to involve
at least six large enterprises and a number of small district heating
plants. To date, two enterprises have participated: Steel Mill Kosciuszko
(one of Poland’s ‘Top 80’ polluters) and the Power Plant Chorzow.
These firms are heavy polluters and need new equipment before they
will be able to comply with environmental regulations. Replacing the
old equipment could take as long as six years. In the meantime the
current regulatory system offers no alternative to current extreme
environmental damages and likely plant closure with the loss of
municipal heating and electricity supply.

A tradable emissions programme is recommended, using a combi-
nation of bubble policy and a revolving fund. The regional
administrator would issue an emissions permit for the Power Plant,
which would use a combination of control technology and emissions
reduction credits to achieve the ambient standard. The Power Plant
would obtain these credits through financial support of the Steel Mill,
which would reduce pollution by accelerating changes. The system
would bring gradual improvement in the city’s air quality without
disrupting its utilities’ operations.

Because the region is extremely degraded, it was felt that some
external support was needed. An external subsidy (from regional
environmental funds) was provided to the Steel Mill to facilitate
restructuring. The subsidy was intended to establish the revolving fund,
which would benefit the participating polluters who reduce emissions.
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The demonstration project has already shown some promise.
Despite legal and social problems, educational efforts have resulted in
acceptance of the experiment by potential participants. It is believed
that there are also many opportunities for successful replication of the
project, both in Poland and in other economies in transition.
Hopefully, the success of demonstration projects will promote greater
acceptance of economic approaches to environmental management.

DECONGESTION OF URBAN SETTLEMENTS: ROAD
PRICING IN SINGAPORE AND AUCTIONING OF STREET
UsER RIGHTS FOR URBAN BUSES IN CHILE

Road transport imposes a variety of external costs on society not
directly paid by the beneficiaries (that is, the road users), namely:

1 wear and tear on the road infrastructure necessitating more
frequent maintenance;

2 road congestion necessitating expansion and upgrading of the road
system;

3 air emissions that are detrimental to health, property and nature;

4 noise pollution and associated vibrations which affect sleep,
mental health, quality of life and property values; and

S road accidents which damage vehicles, incur medical costs, and
cause loss of output as well as pain, grief and suffering.

Not all of these external costs are conventionally thought of as
environmental costs, but virtually all have environmental implications.
For example, road congestion increases air and noise pollution per
kilometre travelled and necessitates road expansion which encroaches
on nature and open space. Similarly, increased frequency of road
accidents not only lowers economic output and quality of life but also
compels expansion or modification of infrastructure which has
environmental costs in addition to economic costs.

Like many cities, Singapore has suffered from the environmental
effects of a growing car-driving population: congestion resulting in
longer travel times for cars and public transport alike, air pollution,
wear and tear on roads and a lower quality of life for those living and
working in heavily congested areas. Because car drivers do not naturally
bear the substantial costs they impose on society, charging for urban
road use is theoretically appealing. The success of Singapore’s Area
Licensing Scheme demonstrates its practical appeal as well.

In 1975, private cars represented half of Singapore’s 280,000 regis-
tered vehicles and were owned at a rate of 1 per 16 people. In an
attempt to reduce central city traffic by 25-30 per cent during peak
hours, the city implemented a scheme that charged drivers for using
roads in the city centre during these hours (Watson and Holland,
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1978). Specifically, the city aimed to: (a) reduce car use within certain
areas during particular times; (b) provide those no longer driving into
the inner city with attractive travel alternatives; (c) enact a scheme that
was easy to implement and enforce; and (d) leave economic activity
unaffected. The area-pricing scheme required vehicles travelling
through the city centre at peak hours to purchase a daily or monthly
licence, raised daytime parking fees within this area, and instituted a
park-and-ride service to facilitate easy non-car commuting. Buses,
cycles and cars with four or more passengers were exempted from the
licensing requirements.

The programme had the following effects. Above all, it achieved a
traffic reduction of 73 per cent in the restricted zone during peak hours
(Watson and Holland, 1978). In addition, business seemed largely
unaffected, and although the park-and-ride option was not heavily
utilized, the city found the overall scheme easy to implement and
enforce. Car pools increased from 10 to 40 per cent of all traffic. Of car-
owning commuters travelling into the zone, 13 per cent switched to
public transit, and about the same percentage changed their commut-
ing time to pre-peak hours. For those who did not change their habits
to avoid the zone during peak hours, the monthly average commuting
cost rose from US$64 to US$95. More significantly, all but one-tenth of
‘through zone’ commuters changed their route or departure time to
avoid licensing fees. Travel speeds increased by 10 per cent on incom-
ing roads and by 20 per cent on zone roads.

There were additional environmental benefits. Although other
pollutants were difficult to measure, the level of carbon monoxide
declined significantly during the hours the scheme was in effect.
Central city residents and shoppers reported greater ease and safety in
getting around, less fumes and generally happier living and shopping
conditions (Watson and Holland, 1978). Generally, all affected groups
concurred that the impact on Singapore was positive, with motorists
being the only ones to perceive themselves as worse off, though not
badly so. Their perceptions were accurate since they were, in fact,
shouldering more of the social costs of their car use.

With an initial return on investment of 77 per cent (which rose to
95 per cent with an increase in licence fees), the scheme achieved its
goals without undue budgetary costs. Less quantifiable, but more signif-
icant may be the long-run benefits, specifically the road construction or
future congestion that may be avoided due to changed habits and
attitudes towards public transit and car use (Watson and Holland, 1978).

In another part of the world, Santiago, Chile suffered from a similar
congestion and pollution problem in the late 1980s, but for a different
reason. Ten years earlier, the Santiago urban public bus system was
completely deregulated and made a free access system. This resulted in
rapid expansion of the bus fleet to 13,000 buses, 40 per cent above the
optimum (rent maximizing) level (Hartje et al, 1994). Congestion
resulted both from the excessive number of buses and the lack of
coordination of bus stops. Transport-related emissions grew as a result
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of the large number of buses and taxis scouting the city streets for
passengers, the very low speed and the lack of minimum quality
standards. Despite the formation of an operators’ organization, the
‘Consejo Superior del Transport’, which was able to raise prices, excess
congestion continued as most buses were depreciated and continued to
operate with low occupancy as long as they covered their operating
costs ( Hartje et al, 1994).

To relieve congestion in the streets of central Santiago, a new law
was passed in 1991 to enable the Ministry of Transportation to estab-
lish regulations regarding minimum air and service quality and access
to congested roads. A number of innovations were introduced under
this law. First, buses and taxicabs older than 18 years were bought by
the government for their scrap value and retired. By 1994, as much as
one-third of the fleet was to be retired. Second, a registry for public
transport vehicles was established, and entry was limited to new
vehicles. Third, service quality and air emission standards were intro-
duced. Fourth, the rights of access by buses and taxis to roads
congested by these vehicles were auctioned. To ensure compliance and
reduce enforcement costs, only incorporated companies were allowed
to bid, thus providing a strong incentive for incorporation of small
operations into companies or cooperatives. The selection criteria
included quality of proposed service, air emission characteristics, and
frequency on specific lines to ensure that the pollution reduction came
from frequency reduction not from change in spatial structure of lines
(Hartje et al, 1994).

The system had a number of beneficial outcomes. Overcapacity was
reduced by 30 per cent, the occupancy rate of buses increased, conges-
tion was relieved and air pollution reduced at least proportionately
(specific figures are not yet available). Increased speed of service offset
both the reduced frequency of service and the increased waiting time.
A negative side-effect of the auction system has been the relocation of
small operations to adjacent streets and residential areas, somewhat
diluting the effectiveness of the auction (Figueroa, 1993). In response,
the government is planning to extend the auction system to a wider
area. There is also a proposal for a similar system for private cars,
including a road pricing system.

Like the Singapore congestion pricing system, the Santiago auction
system may not be applicable everywhere, but the innovative ideas it
contains could help in the design of a system for cities, like Manila for
example, with similar congestion and pollution problems and a large
private fleet of mass transport.

COMMUNITY PRESSURES AS INSTRUMENTS OF
CHANGE: THE CASE OF THAILAND

Statistical analysis of a survey of 500 firms in 10 provinces in the
greater Bangkok Region revealed that despite very weak enforcement of
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formal environmental regulations, as many as 60 per cent of the
sampled firms have formulated environmental plans or carried out
internal environmental audits. When asked to rate the factors that
influence their decisions to improve their environmental behaviour,
firms rated community and neighbourhood pressures above potential
lawsuits and pressures from industry associations, customers abroad
and the news media, and almost at a par with government regulations,
economic incentives and pressure from shareholders. Only pressures
from customers at home and from employees were ranked as more
important than community pressures. Moreover, it was found that
pressures from groups outside the management (especially community
groups) had a significant effect upon the likelihood of an enforcement
action by regulation (Panayotou et al, 1997). Hettige et al (1996) found
similar results with regard to community pressures in countries as
diverse as Indonesia and Bangladesh. The level of education and
income per capita explained much of the variation between communi-
ties in the level of pressure they exert on the industry in their territory
to control its pollution. Informal regulation by communities tends to
be stronger when pollution levels are higher and affect more people of
higher education and income level. This finding underlines the impor-
tance of human development in environmental management. Perhaps
regulators should focus more of their efforts on empowering communi-
ties to negotiate effectively with the industry, especially where poverty,
low education level and lack of information and organization translate
into weak bargaining power.

INFORMATIONAL REGULATION: THE
INDONESIAN EXPERIENCE

The best known informational regulation in a developing country is the
public disclosure programme in Indonesia. In the face of a 10 per cent
annual growth of manufacturing, a weak enforcement of formal regula-
tion and mounting pollution damages, Indonesia’s National Pollution
Control Agency (BAPEDAL) introduced a programme for rating and
publicly disclosing the environmental performance of factories. The
expectation was that pressure from public disclosure will provide low-
cost substitutes for formal enforcement of regulations. The Programme
for Pollution Control, Evaluation and Rating (or PROPER), announced
in June 1995, assigned a colour rating to each polluter based on
BAPEDAL's evaluation of its environmental performance, from black
(worst) to gold (best). Factories which meet national environmental
standards are assigned a blue rating while factories with pollution
control efforts that fall short of the standard are assigned a red rating.
Factories with emissions control well above the standard receive a green
rating, while outstanding performers receive a gold rating. During the
pilot phase, 187 plants were rated but only five green plants were
publicly announced. All the plants which were rated red and black, a
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Figure 10.1 The Indonesia Programme for Pollution Control Evaluation and
Rating (PROPER)

total of 121, were privately notified and given six months to improve
their performance. By the time of full disclosure, December 1995, half
the plants rated earlier as black succeeded in upgrading their status, so
did a large proportion of the red-rated plants. The number of plants in
full compliance (blue) rose by nearly one-fifth from 61 to 72. Most
notably, one of the facilities given a green ranking six months earlier
was downgraded in response to protests by the community living in the
vicinity of the facility. Domestic private firms fared the worst, foreign
firms the best and state enterprises in between. The multinationals’
strong performance was largely due to scale economies due to their size
and only in small part to their export orientation (see Figure 10.1).
While it is too early to evaluate the programme, the preliminary
results suggest that industrial polluters respond to informational regula-
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tion. Why? For two reasons: (a) public disclosure empowers local
communities which use the government-certified performance ratings
to negotiate pollution control agreements with factories in their vicin-
ity; and (b) public disclosure works through the market as an incentive
regulation through reputational effects and by penalizing bad behav-
iour and rewarding performance. At the same time, it improves the
regulator’s information and enlists the help of superior performers in
identifying poor performers. Yet the scheme is not without its critics,
who are concerned whether it is extendable from the few large factories
to the many small ones; whether the scheme will continue to be effec-
tive when its novelty wears off; and, whether its higher effectiveness in
better-off, more educated communities will encourage relocation of
polluting industries to poorer/weaker communities. An attempt to
extend the scheme to the Philippines was less successful largely because
of inadequate local commitment and participation.



Chapter 11
Conclusion: Policy Lessons
and Recommendations

Policy makers charged with environmental management are generally
faced with a difficult task to start with because environmental inter-
ventions are usually perceived not as productive activities, but as breaks
in economic activity. The task is even harder in developing and transi-
tional economies in which environmental concerns are not only low
on the list of priorities, but they are also perceived as drags on the
development and restructuring efforts, because they compete for scarce
resources and weigh down on the economy at its critical take-off stage.

This perception arises partly from a failure to recognize the linkages
between environmental protection and the efficiency and sustainability
of the development and restructuring process and partly from the
dominant type of policy instruments used to implement environmental
management. Command-and-control regulations are almost by defini-
tion additional constraints which are not welcome in a developing or
transitional economy context in which there are already too many
constraints (capital, foreign exchange, government budget, technology
and institutions) and too few instruments to pursue a multiplicity of
objectives. These reasons, along with the inherently limited enforce-
ment capability within these economies, account for the slow and rather
reluctant progress of environmental management in all but a limited
group of mostly developing countries.

Two rather recent developments, the concept of sustainable devel-
opment and of economic or market-based instruments, have
fundamentally changed the landscape of environmental management
in terms of both objectives and instruments. From being a luxury of
primary concern to wealthy countries, environmental protection has
become one of the foundations of efficient and sustainable develop-
ment; from being caught in an inevitable trade-off with economic
growth, environmental management has become a source of growth, at
least in the long run. The perception of the environment has changed
from one of economic liability to one of a potential economic asset.

While the concept of sustainable development has clearly
enhanced the expected benefits of environmental management from
those of an amenity to those of necessity, it did little by itself to lower
their costs. Increased benefits of an essential nature do justify more
effort in protecting the environment even in poor countries, but a high
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and sharply rising supply price quickly eats up the newly discovered
benefits. The continued use of rigid command-and-control regulations,
which are insensitive to compliance cost differences between pollution
sources and fail to provide incentives for continued environmental
improvement and technological innovation, is not consistent with the
positive view of environmental management in the context of sustain-
able development.

Enter economic or market-based instruments with the promise of
flexibility, cost-effectiveness, and dynamic efficiency: all critical factors
in development and restructuring efforts. Not only is more environ-
mental management justified on account of lower costs, but also the
new incentive structure created improves resource allocation and
promotes technological innovation. The premise of economic instru-
ments is that environmental degradation and unsustainable
development are behavioural responses to perverse market signals
created by the failure to price fully natural resources and environmen-
tal assets and their products and services. The economic instruments
approach to environmental management aims to correct the incentive
structure by phasing out subsidies and other policy distortions and
internalizing externalities and other social costs. Since full-cost pricing
is essential to both efficient environmental management and sustain-
able economic development and since the two are interrelated, the use
of economic instruments to effect full-cost pricing operationalizes the
concept of efficient and sustainable development.

There is a large set of economic instruments to choose from and the
choice is neither trivial nor immaterial to the objectives of efficient
environmental management and sustainable economic development.
First, there is the choice of the right instrument or rather, the right
combination of instruments that would best fit the specific conditions
of the industry and country in question. Second, there is the choice of
the level at which each instrument should be set to either ensure
optimal environmental management or at least, attainment of stated
environmental objectives at the minimum possible cost. Third, there is
the choice of the pace of implementation or compliance schedule to
minimize disruption and to ensure public support. Fourth, there is the
choice of related or parallel policies necessary to address side-effects
such as the regressivity of certain instruments (eg, product taxes).

To inform this choice we reviewed the experience of selected devel-
oped and developing countries with a variety of economic instruments,
including environmental taxes, emission charges, product charges,
tradable permits, refundable deposits and environmental bonds,
among others. We concluded that while there is increasing interest in
and use of economic instruments, the objective is more to raise finan-
cial resources than to change behaviour or institute full-cost pricing.
Pollution charges are usually set too low to induce a major change in
behaviour, much less to attain an optimal level of pollution. Yet, this
experience is suggestive of the potential gains from an incentive-based
approach to environmental management. In addition to reviewing past
experience, we examined the applicability of economic instruments to
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the special circumstances of developing countries and modalities and
strategy for their successful introduction.

In the short-to-medium run, the best prospects for economic instru-
ments in developing countries are first as sources of revenues and
second as supports or supplements of command-and-control regula-
tions. Economic charges may be introduced as enforcement incentives,
tradable permits and credits as instruments to increase compliance with
effluent or emission standards, and transferable development rights as
supports of zoning regulations. The outright replacement of command-
and-control regulations by economic instruments does not appear
feasible at this time, and even if it were, it would be too disruptive.
Economic instruments need to prove themselves before they can be
trusted to attain society’s environmental objectives, yet governments
appear unwilling to set these instruments at levels that have an incen-
tive effect on behaviour. Nevertheless, it would be substantial progress
if economic instruments were to be introduced even as a source of flexi-
bility and financing in conjunction with existing standards. By
influencing investor expectations, a pre-announced schedule of escala-
tion over time would create the right incentives long before the
instrument attains its full force.

In the long run, the prospects for using economic instruments in
developing countries (as in developed and transitional economies) are
virtually unlimited. They can be the fastest and least costly (and possi-
bly the only) vehicle to sustainable development. Whether the concern
is about excessive rates of deforestation and biodiversity loss, soil
erosion and water shortages, CO, emissions, or unsustainable
consumption patterns, the source of the problem is underpricing and
free riding externalities. To the extent that economic instruments prove
to be effective means of internalizing environmental and depletion
costs and instituting full-cost pricing, they hold the key to environ-
mental management and sustainable development. Proximate causes
such as poverty, population growth and overconsumption by the
wealthy North would lose their potency without the nourishment from
institutional, policy and market failures.

Economic instruments such as environmental taxes, effluent
charges and tradable emission permits are generally more cost-effective
than effluent and emission standards or mandated technology in
attaining a given level of environmental quality. Economic instruments
significantly lower compliance costs on industry because they allow
polluters the freedom to choose their response in order to minimize
their cost of compliance: they can pay the charges, reduce or treat their
waste, change their input combination, reduce their output, change
their production technology, or move to a different location. For
example, while with regulations every firm must meet the same
standard or reduce its emissions by the same amount as every other
firm regardless of cost, with tradable emission permits high cost pollu-
tion abaters are allowed to under comply and in exchange pay low cost
pollution abaters to over comply on their behalf in order to achieve the
same overall ambient quality level. The savings could be substantial for
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both the industry and the government. Moreover, while regulations
generate no revenues and require large budgets and bloated bureaucra-
cies to manage and enforce them, economic instruments, if properly
designed, could both save in enforcement costs and generate substan-
tial revenues for environmental investments.

Thus, a move towards increased use of economic instruments for
environmental management in either support of or replacement of
command-and-control regulations should be regarded as an indirect
mechanism for financing Agenda 21. Both growth and environmental
protection are advanced in a cost effective manner, budgetary resources
are saved and new sources of revenue established for investing in
sustainable development.

Unfortunately, the trend is for developing countries to copy the
command-and-control regulations and rigid environmental standards of
developed countries even as developed countries are trying to escape
from them. Of course, for economic instruments such as charges and
taxes to be effective, they must be set at sufficiently high levels to reflect
marginal damage and to induce a change in behaviour; they also must
be protected against inflation and political manipulation. While
overnight replacement of rigid regulations by economic instruments is
unlikely, it would mark substantial progress towards the objectives of
Agenda 21 if economic instruments are introduced as a source of flexi-
bility, incentives and financing in conjunction with existing standards.
The experience of Malaysia with effluent charges, of Singapore with
congestion fees, of Poland with a pilot tradable permit scheme, and of
Turkey with industrial relocation incentives, offer grounds for optimism.

The experience of developing countries and more recently of transi-
tional economies suggests a number of lessons and recommendations
for securing effective long-term financing of environmentally sustain-
able development, with which we will conclude:

1 Rely more on the country’s own economic growth and resource mobiliza-
tion to finance the alleviation of domestic environmental problems than
on foreign assistance. International aid may help in institutional
capacity building and occasionally play a catalytic role in domestic
resource mobilization, but it is never an adequate or sustainable
source of funding for what are recurrent and systemic problems. It
is with regard to global environmental problems (global warming,
ozone depletion, biodiversity loss) and obligations that arise from
international environmental agreements that transitional and
developing economies should more aggressively pursue interna-
tional financial transfers through joint implementation,
debt-swaps, GEF grants and the like.

2 Set realistic and attainable environmental goals which correspond to the
country’s socioeconomic conditions and national priorities and use
economic instruments to achieve those goals. Over-ambitious targets,
excessively strict environmental standards and detailed environ-
mental action plans not matched by commensurate enforcement
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capability and funding tend to discredit environmental policy and
the credibility of the state as environmental investor. The resulting
public disillusionment further erodes the public’s already low
willingness to pay for environmental investments. It is only by
setting and meeting realistic standards and targets that the
environmental authorities can earn the public’s confidence and the
credit-worthiness to access the necessary funds, whether through
user charges, municipal bonds or capital markets.

3 Opt for incentive-based rather than command-and-control-based environ-
mental improvements. Since a good part of needed environmental
investment is end-of-pipe clean up and since supply expansions of
public utilities are the result of a perverse incentive structure
implicit in the pricing and taxation system, it is no wonder that
environmental investments are generally perceived not to pay and
not to be bankable. Removal of perverse incentives, internalization
of environmental costs and implementation of the polluter and
user pays principles (even gradually) would reduce the investment
needs and expand the available financial resources. Incentive-based
systems, such as environmental taxes, pollution charges, user fees,
tradable emission permits, deposit-refund systems and environ-
mental bonds, discourage wasteful and polluting behaviour,
minimize the cost of compliance and generate funds for public
investments in environmental protection. The existing charge and
fine systems in most countries are revenue raising devices rather
than incentive systems.

4  Encourage private capital inflow, in general, and direct foreign invest-
ment, in particular, to relax the financial constraint on all investments
(including environmental investments) and to access the best available
environmental technology. What discourages investors most is not
strict environmental standards or high pollution charges, but: (a)
unpredictable and ever-changing environmental policy; (b) exemp-
tions of domestic firms or other competitors through variable and
inconsistent enforcement; and (c) uncapped liabilities for past
contamination.! Contrary to conventional wisdom that low
environmental standards are needed to attract foreign investments,
multinationals prefer to establish facilities consistent with environ-
mental standards at home for two reasons: (a) the plant design and
equipment they import employ the latest least-polluting technol-
ogy; and (b) their environmental performance in one country
affects their image and operations worldwide.

5 Clarify the potential investors’ liability for past contamination to reduce
barriers to foreign investment and privatization of state enterprises.
Indemnifying the new owners of privatized state enterprises
against clean-up costs or other inherited liabilities arising from past
pollution is a win-win solution to effective financing of environ-
mentally sustainable development: it raises the sale price of the
enterprise by more than the cost of clean up (Panayotou et al,
1994); it encourages private investment and inflow of foreign
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capital; and it increases the access to less polluting technology.
Indemnification would also establish a dividing line between past
and future pollution for which the new owners would be held
responsible according to the polluter pays principle. It also allows
the government to prioritize clean ups according to expected social
benefits and opportunity costs of the funds, thereby making a
more effective use of limited resources.

Shift more of the financial responsibility for environmental protection to:
(a) the private sector through privatization, and the introduction of
environmental bonds, deposit-refund systems, impact fees, betterment
charges and clear liability laws; and (b) local communities and munici-
palities through decentralization of decision making and resource
mobilization, especially the authority to set priorities and to issue debt to
finance local environmental improvements within broadly defined
national guidelines. At the same time, national environmental
policy makers should seek a more active role in the privatization,
the pricing and taxation policy and the investment approval
process. Likewise, economic and financial decision makers should
involve environmental policy makers in such discussions. Assessing
and addressing the environmental consequences of investment
projects (especially infrastructural) is generally a more effective
means of protecting the environment than undertaking clean up
or mitigative environmental investments.

Seek to shape expectations of the future environment pricing policy and
regulatory framework in order to influence the design of new facilities at
relatively low cost rather than to retrofit existing facilities at high cost.
The preoccupation with the potentially high costs of (the not
always necessary) clean up of past contamination and the
misguided efforts to retrofit older facilities to comply fully with ex
post standards has diverted attention from the once in a lifetime
opportunity to shape the future during the formative stages of the
emerging new economy. Industrial plants that are being designed
and infrastructure that is being developed today, under an uncer-
tain policy environment, will determine environmental
sustainability and the costs of improving it for decades to come.
Promote a more open discussion and informed debate of environmental
issues, of the environment/growth trade-offs, and of policy alternatives
(including the costs of inaction) to attract public participation in priority
setting and to enlist public support for the chosen priorities.
Understanding and appreciating the benefit of environmental
policies and investments and the opportunity costs involved is key
to willingness to pay either directly through user fees, or indirectly,
through taxation and regulation, and thus key to financial sustain-
ability. Given the low public demand and weak political support
for environmental investments, the top investment priority ought
to be the availability of information and the fostering of public
debate, rather than the construction of waste treatment facilities.
Prioritize environmental objectives, policies and investments through
vigorous cost-benefit analysis and broadly based public participation to
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make the most of limited available resources and generate new resources.
Estimation of benefits and comparison with opportunity costs,
until recently a luxury for wealthy western economies which can
afford a great deal of waste, is a basic necessity for developing and
transitional economies with meagre resources and colossal needs.
There can be no justification for environmental investments
involving substantial opportunity costs in terms of forgone
economic growth when win-win policies and no-regret invest-
ments — such as those that increase energy efficiency and reduce
wasteful water use — remain unexploited. Beyond win-win policies,
low-cost, high-return environmental protection investments must
be pursued ahead of investments and regulations that involve
difficult environment-economy trade-offs.

10 Leverage limited public funds to mobilize additional financial resources
from the private sector and external sources to alleviate short-term finan-
cial constraints while all the necessary reforms for the development of
local capital markets are put into place and take effect. Leveraging can
take the form of sovereign guarantees, risk sharing, revolving funds
and the like. Existing environmental funds do engage in leverag-
ing, but only as one of many objectives or as a by-product of
financing limits and co-financing requirements. Limited public
funds would go further in promoting sustainable development if
subsidies, grants and soft loans are replaced by leverage-maximiz-
ing instruments.

In conclusion, economic instruments, in their broadest sense, are
powerful and virtually indispensable tools in any sustainable develop-
ment strategy, because they uniquely combine both motivating and
financing functions which are complementary and mutually reinforc-
ing. Alternatives such as command-and-control regulations which
attempt to force (rather than motivate) a change of behaviour and use
up (rather than generate) financial resources are unenforceable or
unaffordable or both. Similarly, financing instruments which mobilize
funds but do not motivate a change in behaviour are patently wasteful.
It is only when incentive systems and financing mechanisms are
integrated, as they are in economic instruments, broadly defined, that
environmental protection and economic development are reconciled
and advanced concurrently, which is the very essence of sustainable
development.



Appendix 1

Applications of Economic
Instruments in Developed

Countries

Country Type Period Direct instruments Indirect instruments

General

Canada SB na Accelerated depreciation
for pollution control
investments on plants
commissioned before
1974}

France, SB na Accelerated depreciation

Germany for pollution control
equipment?

Japan SB na Special depreciation for

Netherlands SB na

Netherlands SB na

Land and Soils
Netherlands C/RS na

Sweden, C/RS 1989-
Norway,

Finland

USA SB 1945-

USA, France TB na

Water Resources

USA SB 1970-

25% of pollution control
equipment investment?
3-15% investment tax
credit for any
environmental protection
investment

Grants and Loans to assist
R&D projects®

Manure surplus charge

on excessive phosphorus
Product charges on
fertilizers and pesticides

Subsidy for soil
conservation to farmers
Rural transferable
development rights
trading (in USA:
Pinelands/NJ,
Burlington/NJ,
Montgomery/ MD)?

Sewage treatment plant
construction (to
municipalities)
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USA, California TP 1991-
Australia TP na
New Zealand TP 1967-
USA TP 1981-
(Wisconsin)

France SB na
Portugal CRS na
Germany C/RS 1960~
Netherlands C/RS 1969-
Italy, France  C/RS 1976-
UK C/RS 1981-
New Zealand, TP na
Iceland

Water banking and
exchange of water rights®
Water rights markets
and auctions for new
irrigation water’
Tradable water rights
system

Permits for BOD loads

to the Fox River

Subsidized loans to

industry to reduce

water pollution

Water pollution charges

Pollution effluent charge®

Pollution effluent charge

Pollution effluent charge (firms)

Pollution effluent charge

Transferable fishing quotas®

Toxic Chemicals and Hazardous Waste

USA C/RS 1983-
Belgium C/RS 1981
Denmark C/RS 1987
Sweden, C/RS
Norway

Italy C/RS

Germany, Italy C/RS

Netherlands SB

Congestion and Air Pollution

Japan C/RS na
Greece C/RS na
Italy C/RS 1989-
Netherlands, UKC/RS  na
Sweden CRS na
Switzerland C/RS na
Most OECD  C/RS 1980-
Norway CRS 1986

Waste effluent charge to

waste site operators

Waste effluent charge to

firms

Waste effluent charge to

firms and households
Product charges on
batteries
Product charge on plastic
bags
Product charge on
lubricant oils
Subsidy to industry for
R&D and installation of
pollution control
equipment

Air and noise pollution

charges

Air pollution charges

Airport noise charge

Noise pollution charges

SO, and NO, emission

charges

Noise and air pollution

charges
Tax differentiation lead-
free petrol
Cordon pricing in the
Bergen and Oslo Toll
Rings'?



USA, Norway C/RS 1987-

Sweden C/RS 1992-
United C/RS 1993-
Kingdom
USA C/RS 1994-
USA TP 1982-
1987
USA TP 1976~
USA TP 1979-
USA TP 1992
USA (Los TP 1992~
Angeles)

Human Settlements

Sweden, C/RS
Norway

Turkey CRS na
Germany C/RS 1969-

USA, France C/RS na

USA (New TP 1970s
York)

France,

Switzerland

Italy SB na

Most OECD DR na
Countries

Denmark DR na
Norway, DR 1976~
Sweden

USA other 1969
Global Climate

USA TP 1988-
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Passive electronic road
pricing"
Electronic and manual
zone fees in Active
electronic road pricing
(ERP) in Randstad area
(experiment until 1995)'2
Active ERP in
Cambridge'?
Passive electronic road
pricing in Orange County
Route 91, California

Lead trading between

refineries to reduce lead

content of petrol

Air quality control area

bubbles (trading)

Air quality control area

bubbles (trading between

sources in area)

SO, emission permit

trading

Ozone precursor (NO,,

VOC, SO,) permit trading

(RECLAIM)'S

Product charge on
beverage containers
Solid waste charge
Product tax on virgin oils
for financing of subsidies
for safe disposal/recycling
Landfill tax (NJ, PA,
France)'®
Landmark tradable
development rights'’

Recycling of old wastes

Deposit refund on specific

beverage containers and

bottles

Deposit on mercury and

cadmium batteries

Deposit refund on

scrap cars
Incentive zoning in New
York City, San Francisco,
Anchorage, Cincinnati and
Miami'8

CFC reductions trading
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USA, Denmark C/RS 1989- Excise tax on ozone-
depleting chemicals®
Sweden C/RS 1991- Carbon Tax (SKR0.25
per kg)
Denmark C/RS 1992- Carbon Tax

Note: C/RS, Charge or removed subsidy; TP, Tradable Permit; DR, Deposit-refund system; SB,
Subsidy; El, Enforcement incentive.
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Applications of Economic
Instruments in Transitional
Economies

Country Type Period Direct instruments Indlirect instruments
General
Poland SB na Tax credit for 30% of

investments in
environmental protection,
if project completed
within 5 years
Poland SB na Subsidized credit (50% of
interest) for investments in
pollution abatement
Russia C/RS 1990- System of emission,
effluent and solid waste
fees based on zero-
threshold step function
or assessment’

Water Resources

Czechoslovakia,C/RS  na Pollution effluent charges
Hungary,

Poland

Toxic Chemicals and Hazardous Waste

Poland C/RS  na Charge on dumping and
storage of non-recyclable
industrial waste

Human Settlements

Poland CRS na User charge for collection
and treatment of
municipal solid waste

Note: C/RS, Charge or removed subsidy; TP, Tradable Permit; DR, Deposit-refund system; S8,
Subsidy; El, Enforcement incentive.
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Applications of Economic
Instruments in Newly
Industrialized Economies and
Middle-Income Countries

Country Type Period Direct instruments Indirect instruments
General
South Korea SB na 10% of investment tax

credit (3% for imported
equipment) for pollution
control equipment’

South Korea  SB na Accelerated depreciation
(50% for domestic, 30%
for imported) for new
technologies?

Taiwan SB na Accelerated depreciation
and investment tax credit
5-20% depending on
type of asset

Water Resources

Brazil C/RS 1978- Effluent charges in
Sao Paulo?
Malaysia C/RS 1978- Rubber and palm oil
mill effluent charges
cum water quality
standards®
Congestion and Air Pollution
Singapore C/RS 1975- Central zone car licensing
fee
Hong Kong  C/RS 1983- Passive electronic road
pricing and area licensing
scheme®
Mexico C/RS na 50% increase in petrol

prices (implicit emission
tax)®
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Human Settlements

Egypt, Syria. DR na Deposit refund on glass,
Lebanon carbonated beverage
containers

Note: C/RS, Charge or removed subsidy; TP Tradable Permit; DR, Deposit-refund system; SB.
Subsidy; El, Enforcement incentive.
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Applications of Economic
Instruments in Developing
Countries

Direct instruments

Indirect instruments

Country Type Period
Land and Soils

Indonesia C/RS 1985-
Forests

Cameroon C/RS na
Water Resources

India C/RS na
India TP na
PR of China C/RS 1985~

Congestion and Air Pollution

PR of China TP 1985

PR of China C/RS 1985~

Human Settlements
India DRS na

Forests
Global (proposed)

Removal of pesticide
subsidies

=]
Fixed and variable taxes
on land area and amount
of timber harvested

Mix of water tariffs,
pollution charges and
fiscal incentives in
Jamshedpur!

Groundwater markets in
Punjab, Uttar Pradesh and
Haryana?

Decentralization of
authority to local water
management agencies

Pollution discharge
permit system, Beijing?
Emission fee and fine
collection system,
Beijing*

Deposit refund on glass,
carbonated beverage
containers

System of tradable forest
protection and management
obligations®
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Toxic Chemicals and Hazardous Waste

Thailand Posting of performance
bonds based on projected
levels of hazardous
wastest

Note: C/RS, Charge or removed subsidy; TP, Tradable Permit; DR, Deposit-refund system; SB,
Subsidy; El, Enforcement incentive.

Sources: This matrix was compiled from a variety of sources listed in the references with the
assistance of Martin Wolfrum.



Notes

CHAPTER 1

See Jorgenson and Wilcoxen (1990) for an estimate of the cost of
environmental regulation to the US economy, in terms of forgone
economic growth.

CHAPTER 2

We don't say ‘all’ because full-cost pricing is a necessary but not always
a sufficient condition for sustainability, when the latter is understood
to encompass intergenerational equity.

Elasticity of demand is defined as the percentage change in quantity
demanded of a commodity due to a 1 per cent change in the price of
the commodity. Similarly, the elasticity of supply is the percentage
change in quantity supplied due to a 1 per cent change in the price of
the commodity.

The less elastic of the two will pay more of the ‘costs’ of a price
increase due to a tax or fee or even a technology standard.

The classic example is the Bhopal disaster in India where a wealthy,
multinational corporation destroyed the lives of thousands of poor
Indian workers.

CHAPTER 3

Named after Ronald Coase, the Nobel laureate who theorized that a
free market would resolve externality problems as long as property
rights are well defined and transaction costs low, regardless of who
owns the property rights, the polluter or the affected party.

After A C Pigou, who proposed taxing externalities as a means of inter-
nalizing them, with the tax rate equal to the marginal damage cost
where the latter equals the marginal control costs.

Table 3.1 and its description are drawn from Panayotou (1996).
Fleeting or transitory resources such as offshore fisheries that cross
property and even national boundaries; similarly, common pools of oil
and ground water.

For a thorough discussion of how the number of permits to be issued
is chosen, see Callan and Thomas (1996), Chapter 5.

For a more complete discussion of New Zealand’s ITQ programme, see
Chapter 9.
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See Appendix 1 for developed country specifics, Appendix 3 for newly
industrialized country specifics.

See also Roodman (1997) Table 4: ‘Tax Shifts from Work and
Investment to Environmental Damage’ page 47, for examples of such
moves in selected European countries and the UK.

For a further discussion of appropriate alternatives see Panayotou et al,
1994.

For discussion of systems in operation in OECD countries, see
Opschoor and Vos (1989) and Smith and Vos (1997).

CHAPTER 4

Assuming the extractive industry is not capital intensive.

More examples are discussed in Chapter 9.

As discussed in the introduction, however, this is not usually the case.
Rather, it is often politically difficult to effect taxes or charges which
influence behaviour; they are used instead as instruments to raise
funds. The role of these instruments as revenue raisers is discussed
more thoroughly in Chapter S.

See Hettige et al (1996) and Pargal and Wheeler (1996).

For further information on informal regulation, see References.

CHAPTER 5

See also Gandhi et al (1997, Table 10: ““Order-of-Magnitude” estimates
of domestic financing available for sustainable development’.

See Hartwick and Olewiler (1986) and Vincent et al (1997).

For further discussion of these cases, see Panayotou (1993a).

For a more thorough discussion of various types of privatization
schemes, see Laffont and Tirole (1993, Chapter 17). For privatization
and environment, see Hansen (1994).

See also Knight et al (1996).

For further discussion of military expenditure reduction with a specific
look at gains in sub-Saharan Africa, see Gandhi et al (1997).

For an excellent discussion of the assignment of property rights, see
Coase (1960).

See also Panayotou (1995a).

For a further discussion of World Bank Group funding of environmen-
tal projects, see World Bank, 1995.

CHAPTER 6

Based on a model developed in the World Bank, Shah and Larsen
(1992) estimated the potential revenue from a carbon tax of $10 per
ton of carbon on fossil fuels by country. The estimates of tax revenues
in major countries are listed in this table.

Shah and Larsen concluded that at the global level the revenue poten-
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tial of the carbon tax could be as large as $55 billion (an average of
0.31 per cent of GDP) in the first year of its operation. Their results
also show that the importance of the tax revenues in the government
budget varies from country to country. For some countries, like China
and Poland, such revenues would be as high as 2 per cent of GDP and
would be sufficient to wipe out the central government’s budgetary
deficit. On average, low-income countries could raise revenues exceed-
ing 1 per cent of GDP and over 5 per cent of government revenue. For
the OECD countries, comparable figures would be 0.2 per cent of GDP
and 1 per cent of government revenue.

3 For a technical description of a joint implementation model and
bargaining scenarios, see Babu and Saha (1996).

4 In the presence of transactions costs, which are likely to be substantial
in North-South carbon trade, for transactions to take place the cost
differential in carbon reduction or sequestration must be large enough
to cover transaction costs, including risk and still allow for share
benefit between the joint implementors.

CHAPTER 7

1 For a thorough discussion of this issue, see Panayotou and Vincent
(1997).

2 See also Goulder (1995).

3 Pigouvian subsidies are an exception in that they may be the preferred
instrument for the internalization of positive externalities and they do
require fiscal or financial resources to implement. They could,
however, be financed by ‘symmetric’ Pigouvian taxes as in the case
where revenues from deforestation or logging taxes are used to finance
reforestation incentives.

4 See Goulder (1995) on the special conditions under which a ‘double
dividend’ may exist.

CHAPTER 8

1 The relationship between level of development and demand for
environmental amenities underlies the Environmental Kuznets Curve
which relates the state of the environment to the level of economic
development (See Grossman and Krueger (1995) and Panayotou
(1993b, 1995c¢, and 1997a).

2 For further discussion of the applications of economic instruments,
with case studies, see Panayotou (1995a) and OECD (1994c).

3 This conclusion does not preciude the use of these economic instru-
ments for large-scale producers, both domestic and foreign.

4  This conclusion does not preclude the use of tradable pollution
permits to abate non-point source pollution, as long as there are a few
large polluters who share the same watershed or airshed.

5 This is less true of Central Asian Republics, which share the conditions
of developing countries.
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CHAPTER 9

See also Smith and Vos (1997) for a further discussion of potential
reasons for these problems with ITQs and changes made in the appli-
cation of the system.

For a description of waste disposal and management fees in OECD
countries, including charge rates and revenues raised in local currency,
see OECD (1995) Table 11.

For waste charge effectiveness assessments, see Anderson et al (1990),
Resource Futures International (1993), Repetto et al (1992), Hong et al
(1993), and Fullerton and Kinnaman (1994).

See, for example, the proposed Industrial Environmental Fund for
Thailand, Panayotou (1993a).

For a list of environmental tax revenues in OECD countries, see OECD
(1995a), Table 6: ‘Revenues from one-off taxes on sale or initial regis-
tration and annual or recurrent taxes of private motor vehicles’.

For more examples of OECD countries using differential taxes for
leaded and unleaded petrol, see Opschoor et al (1994, Table 3.11) and
Kogels (1995, Tables 1, 2 and 3).

These lessons can be compared to Box 9.2 the Worldwatch Institute’s
Six Principles for Good Subsidy Policy, but should be thought of
mainly as guides in transferring the experience of subsidies from devel-
oped to developing countries.

CHAPTER 10

See Smith and Vos (1997, Table 1) and Stavins and Zylicz (1995).

For a discussion of the use of economic instruments in transition
economies in particular, see Klarer (1994) and Bluffstone and Larson
(1997).

For a more complete discussion of the economics of fishery manage-
ment, see Hartwick and Olewiler (1986).

See also Panayotou and Ashton (1992) for a more detailed discussion
of logging concessions.

CHAPTER 11

See Panayotou and Vincent (1997) for a more thorough discussion of
the effects on industry of environmental regulations.
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