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1. INTRODUCTION

Since the mid-1970s, many developing countries have suffered from macroeconomic
problems caused by a combination of adverse international conditions and counterproductive
domestic policies. In response to the rapid growth of such problems, structural adjustment
and stabilization programs have been implemented in several developing countries. Policy
measures typically include currency devaluation, reductions in government spendings,
monetary restrictions, trade liberalization, reform of pricing policies, and wage restraints.
Such remedial policy interventions have had specific and relatively short- to medium run
stabilization and restructuring goals, and the accompanying loans have been intended for
rapid disbursement.

Increasingly, awareness has emerged that such economywide policy interventions take much

longer to introduce and work their way throughout the economy than originally anticipated.

Furthermore, it is increasingly recognized that many of the economic policy measures — be

they moderate or draconian — can have significant social and environmental impacts not

recognized or explicitly accounted for in the impact analyses forming the basis for the

decisions to implement the adjustment programs. By incorporating such considerations into

these programs, the overall goal achievement may be enhanced, but it is at the same time

recognized that there are many other important environmental objectives that require long-

term institutional reforms and capacity strengthening, and for which adjustment lending is

a singularly inappropriate instrument.

Except for a few studies — e.g., Hansen (1988), Sebastian and Alicbusan (1989), Reed
(1992), Panayotou (1993), and Warford, Schwab, Cruz, and Hansen (1993) —relatively little
work has been done to address the relationship between adjustment lending and the
environment in developing and Eastern European countries. Furthermore, the above studies
share the common characteristic of being rather partial and ad hoc in nature. In none of
these cases has there been quantitative counterfactual analysis undertaken by comparing
"with" and "without" situations by means of e.g. computable multisectoral general
equilibrium models of national economies.

In recent years, such models have emerged in some countries in the form of further
developments of, and add-ons to, conventional multisectoral growth equilibrium models, but
so far mostly for developed countries such as Norway. However, economywide modelling
efforts have recently been completed for the Philippines (Repetto and Cruz, 1992), Thailand
(Panayotou and Sussangkarn, 1991) and are underway for Nicaragua (De Franco, Glomsrad,
H0ie, Johnsen, and Castillo, 1993).

In this report, following a brief overview of some generic issues and empirical evidence
relating to the linkages between economic growth, energy use and environmental impacts.
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a review of energy sector adjustment lending activities in developing and Eastern European
countries is carried out. Following that, a more specific discussion of the direct and indirect
environmental impacts of these policies is presented, both in general terms, but also
illustrated by means of how specific energy project packages are being designed in response
to the said policy changes. Perhaps the most significant role of such policy reforms is that
it impacts economywide on all economic activities; both the decisions regarding input
substitution and output focus for existing plants and services, as well as the decisions
regarding choice of technology, design and location of new investments in all sectors of the
economy.

It can be concluded from the reviewed studies that getting the prices right helps the
environment, but it is not enough. It undoubtedly helps the environment to correct for
market failures and have prices reflect the full resource costs, because it lessens the
incentive to exploit resources wastefully. This is comforting because it suggests that what
has been advocated for a long time on pure efficiency grounds irrespective of environmental
considerations, is also what should be advocated for environmental and resources
management reasons. What has been missing, however, is a full acknowledgement of the
crucial role of supportive institutional reforms and administrative strengthening required to
actually succeed with the economic reforms. Examples will be presented on how such
reforms can contribute to facilitate the adjustment process by simultaneously improving
allocative efficiency and generating desperately needed public revenue.

2. ENERGY USE, WASTE GENERATION AND ECONOMIC GROWTH

The law of thermodynamics provides the principle of materials balance which links
economic activity to pollution. It simply states that matter and energy cannot be destroyed,
only their form may change, so that they appear as waste products and gases. As regards
these adverse by-products of man's efforts to produce utility generating goods and services,
one must take note of the fact that waste energy — while it may be used once, as in the case
of combined heat and power systems — cannot be recycled. Waste materials can, on the
other hand, be recycled up to a point depending on available technology and the economic
and institutional setting for such activities to take place.

This suggests that changes in economic, institutional and legislative policies may spur or
hamper technological innovation, and in a complex interaction these factors can significantly
affect the amounts and kind of waste per unit of economic activity. If such policy-induced
progress can lead to a development whereby waste generation can be reduced at a faster rate
than the rate at which economic activity grows, the total amount of waste disposed of per
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year can be reduced over time. Policies aimed at actively affecting this rate of change can

appropriately be labelled structural adjustment policies.

Most discussions about the scope for breaking the apparent linkages between economic

growth and pollution appear to stop here, Pearce and Warford (1993), p. 15. What is often

ignored in this context is the fact that far from all pollutants produced and emitted during

a year of economic activity are degraded and rendered harmless during that same year. Just

as investments and durables are meant to last for years and produce services of utility for

us, many pollutants are longlived and hard to degrade, nuclear waste and heavy metals being

prime examples, but climate gases should clearly not be ignored either. In other words, even

if an economy is able to adjust so that annual output of pollutants is reduced at a faster rate

than the rate at which economic activity and population grows, there may still be

accumulation of harmful pollutants at a rate that threatens vital life supporting ecosystems,

Hansen (1993A).

3. EMPIRICAL EVIDENCE OF CHANGING ENERGY INTENSITIES

Trends in the relationship between gross domestic product (GDP) and primary energy

consumption from OECD countries since 1970 show a systematic downward trend, meaning

that one unit of economic activity uses less energy now than it did in 1970.

Table 3.1. Percent Decline in Energy Requirements per Unit of GDP in OECD Countries,
1970-1988

Country

United Kingdom
United States
Italy
Germany
France

Percent Decline 1970-88

33%
27
23
22
16

Source: IEA (1987),"Energy Conservation in IEA Countries." Paris, p.44.

The role of structural changes has been fundamental to this observed trend. According to
OECD (1988, p.44), "increases in energy prices, especially from 1978 to 1982, have been

the most important single factor behind the substantial improvements in energy efficiency

over the past ten years, the corresponding reductions in energy intensity, and the slowing

of energy demand growth. "
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Reducing energy consumption per unit of GDP may prove cost saving and environmentally
benign at the same time. Energy use in industrialized countries is directly linked to the
emission of several harmful pollutants. Among these one finds sulphur and nitrogen oxides
which contribute to acid rain, carbon dioxide which contributes to global wanning and
climate change if excessive amounts are accumulated, particulate matter, which is linked
to respiratory illness, and for certain fuels, lead, which accumulates in the blood and has a
host of irreversible health impacts.

Among these, technologies for delinking carbon dioxide emissions from fossil energy use
are hard to come by, whereas very significant technological progress has been induced with
regard to the other harmful pollutants. As an illustration, between 1970 and 1987, the
amount of sulphur oxide produced per unit of GDP was reduced by around 50% in Canada,
USA. United Kingdom, and Sweden, see OECD (1991). In the case of Norway, a
combination of policy measures resulted in sulphur and lead emissions to air being reduced
by 65%-70% between 1980 and 1991, see St. meld. nx. 4 (1993), p.64.

These OECD findings are listed here because they are a result of the kind of policy
measures and policy induced technological changes that structural adjustment programs in
developed countries are composed of. In other words, drastic structural adjustment measures
have been implemented in OECD countries affecting the energy sector over the past 20 or
so years, but there has not been any structural adjustment lending (SAL) from the World
Bank to facilitate these policy changes. Such lending operations are reserved for developing
countries, and it is therefore of interest to see how far these OECD findings are relevant to
the energy sector in developing countries.

The most striking feature when comparing a sample of developing countries in terms of
changes in energy consumption of commercial energy per unit of gross national product
(GNP) over time (1970-86) is the marked variability among countries. The observed changes
cannot be explained in any simple fashion, due to the heterogeneity among the countries
listed. In some cases, such as the Sudan and several other Sub-Saharan Africa countries, a
lasting shortage of foreign exchange supplies has constrained commercial energy supplies.
The observed trend of drastic reductions in energy intensity may therefore be very
misleading as a basis for comparing with the development in OECD countries. In several
Asian countries, fairly successful energy conservation campaigns have been launched.
However, the accompanying or already under way changes in industrial structure may vary
substantially. As a consequence one finds countries such as the Philippines and China with
a substantial decline in energy intensities, while rapidly growing Thailand has experienced
a rapid increase in the density.
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Table 3.2. Change in the Commercial Consumption of Energy per Unit of GNP in a
Selection of Developing Countries, 1970-86

Country

Bolivia
Cameroon
Chile
China
Costa Rica
Equador
Kenya
Nepal
Nigeria
Philippines
Senegal
Somalia
Sudan
Tanzania
Thailand
Trinidad
Tunisia
Turkey
Uruguay
Zaire

Percentage Change, 1970-86

+ 83%
+ 118
- 14
- 14
+ 10
+ 45
- 43
+ 69

+ 252
- 23
+ 23

+ 229
- 47
- 19
+ 39
+ 59
+ 46
+ 32
- 38
+ 30

Source: World Resources Institute (1988), "World Resources 1988-89", New York, Basic Books

Mexico represents an extreme case where industrial pollution intensities have increased
dramatically since World War II, initially as a result of the growing role of the production
of intermediates in total manufacturing, and in later years as a result of the growth of public
sector investments in the petrochemical and fertilizer industries. The increased resources
intensities reported, Ten Kate (1993), are completely produced by structural shifts in the
composition of manufacturing output. This was accompanied by increasing energy
intensities, due to technological and other changes within subsectors, which is not surprising
when it is noted that the implicit subsidies for energy products were between $ 8 - 13
billion, or 4 to 7% of GDP, from 1980 to 1985 (see chapter 14 below for a more in-depth
"cause and effect" discussion).
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4. ENERGY UTILITY PERFORMANCE: INCENTIVES AND RESPON-
SIBILITY

Incentive-based environmental policy measures imply complementarity between
environmental protection and public revenue generation. This is important for three reasons:
First, in many — but far from all — instances incentive-based policy instruments are much
more cost-effective than the regulatory policies that usually constitute the alternative,
Tietenberg (1988). Second, such incentive-based policy measures can be adopted to replace
more distortionary sources of public revenue common throughout the developing as well as
the developed world. Third, these measures provide new opportunities to raise scarce public
funds for much needed public reforms and institutional capacity enhancement.

It is important to note, however, that policies that use economic incentives will be effective
only to the extent that polluters and resource users respond to them. Many places, the
experience has been that monopolies and protected state-owned enterprises have been very
insensitive to economic incentive changes, because they have not cared much about costs
or annual results. This goes a long way in explaining why state-enterprises in e.g. Poland

and P.R. China have traditionally not responded much to economic incentives, and in many
cases refrained from paying what they owe, with no punitive actions against their violations
taken by the agency in charge. It is also of interest to note that it was for a long time
difficult to phase out highly polluting leaded gasoline in countries such as India, Mexico,

and Thailand, because protected state-owned petroleum refineries would gain little by using
charges or tradeable permits to phase it out. Privatization or divestiture with increased
sectoral competition is thus sometimes seen as one important institutional means of speeding
up the introduction of environmentally benign policy measures in the energy sector, but the
many complex issues related to privatization versus public ownership, makes it impossible
to draw simple and one-sided conclusions as to the environmental effects of privatization,
Hansen (1993), Chang and Singh (1993).

5. INADEQUATE FINANCIAL PERFORMANCE OF UTILITY COMPANIES

Inadequate financial and operational performance of utilities have shown up in the form of
e.g. deteriorating financial rates of return since the late 1960s, with rates of return on assets
declining even further in 1986/7. Inadequate tariffs and poor revenue collection are the
main causes of the poor financial performance. On technical as well as economic grounds,
average tariffs should be significantly higher in developing countries than in OECD
countries in order to cover costs. However, the actual situation is reversed and was
deteriorating during the 1980s, when the average power tariff in a sample of 60 World Bank
developing member countries fell from an already low US0 5.21 per kWh in 1979 to
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3.79 in 1988 (in 1986 prices), which is close to only half of what the power tariffs were in
OECD countries at the time, Schramm (1990). Another study indicates that average power
tariff yields should be about US0 10/kWh (1989 prices), whereas actual tariffs amount to
no more than USe1 7/kWh on the average, and in some cases is a low as USfi 1/kWh. There
are cases, however, where tariffs are as high as USc1 20/kWh, Escay (1990). In most
countries, power tariffs have been well below long-run marginal costs, and in many even
below average operating costs. Such revenue shortfalls are then partly covered by the
government, but at the expense of other capital starved public sectors. Such situations
contribute further to the poor performance of the utilities.

Poor revenue collection, the other major cause of financial malperformance, is caused by

poor meter reading, inadequate accounting and billing, inaccurate record keeping, lack of

meters, and — not least — nonpayment by governmental organizations that cannot be

disconnected, see Schramm (1991), p.51. Non-performing customers are often government

departments or government-owned corporations that enjoy official protection against

discontinued power supply for nonpayment of bills.

6. INAPPROPRIATE INVESTMENT POLICIES

Poor financial performance also provides for poor management, and has resulted in very
high and wasteful transmission and distribution losses relative to those experienced in
industrialized countries. For the majority of utilities, management and staff performance is
poor, operational and maintenance tasks are poorly performed, resulting in frequent plant
breakdown, unreliable service, and need for excessive expensive capacity investments. There
are, however, admirable exceptions to the rule; in the case of Asia such utilities are found
in e.g. Korea and Thailand.

In developing countries one finds a number of utilities plagued by continuing capacity
shortages, while at the same time, many others have substantial excess generating capacity.
A rule of thumb from well managed utilities suggests a reserve capacity margin of 15-30%
above peak load. However, based on a 1989 sample of 70 developing countries, only 24%
of the utilities had less than 40% capacity margin above peak load, whereas 37% had at
least 60% capacity margin. Another 38% had a reserve capacity margin between 40% and
60%. Based on the 1989 total system load of 331 GWe and a target reserve capacity of
30%, the findings suggest an excess capacity of 43 GWe. Assuming an average unit
investment cost of $l,150/kW, the excess investments amount to $ 50 billion, which would
be sufficient to meet 2 years of load growth at 6-7% per year, Schramm (1991), p.50.
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Put differently, improved utility operations and maintenance to increase unit availability and
reduce capacity reserve margins to 30%, could save both $ 50 billion initially, and roughly
$ 25 billion annually, starting in year 3, in terms of future generating investments. Clearly,
one can see why there is a shortage of funds coming forth to meet the perceived power and
energy demands in these markets.

7. POOR UTILITY PERFORMANCE AND LARGE SYSTEMS LOSSES

Whereas average transmission and distribution losses for 1981-85 were 7% in Japan, 9%
in Taiwan, and 12.5% in Korea (where they are much lower today), they were as high as
31% in Bangladesh, 28% in Pakistan, 22% in India, and 22% in Thailand and the
Philippines. This suggests that major savings in generating capacity investments and in fuel
bills, and therefore in foreign exchange requirements, are available to those prioritizing
reduced transmission and distribution losses. In fact, it is estimated that these losses amount
to approximately $ 30 billion in increased supply costs. What is worse, based at current
deterioration rates of aging and poorly performing utilities, aggregate losses could double
by year 2000. Placing technical transmission losses in a broader environmental perspective;
the $ 8 billion savings in generating capacity no longer needed during the 1990s resulting
from cutting transmission losses by 10% in Asia, would almost cover the cost of all controls
needed to reduce particulate emissions for every new power plant to be built in the entire
developing world during the 1990s!

System losses are measured as net generation minus total sales, divided by net generation.
When such losses appreciably exceed the technical transmission and distribution losses, it
is almost always the result of inaccurate and often fraudulent billing and collection systems.
Much outright theft however takes place through meter tampering or illegal connections.
Innovation in these criminal areas is most impressive. Once fraudulent behaviour has
become acceptable among power users, it is very hard to reverse .

System losses (including technical transmission and distribution losses) should not exceed
15%. It is interesting to note that several developing countries are found in the low loss
category (with below 11% systems losses). These include Korea and Cameroon with a
record low of 6%, Barbados and Botswana with 9%, and Fiji, Costa Rica and Burkina Faso
with 11%. The bulk of developing countries are, however, found in the low performance
bracket, with losses ranging from 25%-67%, Schramm (1991), pp. 53-56.
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8. POOR MAINTENANCE AND OPERATING PERFORMANCE

Poor maintenance and operating performance manifests itself in the form of unreliable
service and frequent outages, high voltage and frequency fluctuations, excessive generating
capacity margins (see above), short life expectancies of costly plant and equipment, high
system losses (see above), and excessive pollution loads on the environment.

It is the cost of electricity due but not supplied that is usually exceedingly costly for users.

Where suppliers cannot be trusted to deliver, users oftentimes acquire costly auxiliary

standby generators and transformers to prevent costly output interruptions and machinery

breakdowns. The total economic costs of frequent outages have been found to be staggering

in many cases. In Pakistan, which experienced 105 planned and 34 unplanned outages in

1984-85, the aggregate net losses of overall GDP per year from such outages affecting the

industrial sector alone, amounted to 1.8%, Pasha, Ghaus and Malik (1989), table 2. For

India it has been conservatively estimated at 1% in 1983-84, on the basis of a 2.3% loss of

agricultural sector production from power shortage losses, Sanghvi (1991). If other sectoral

losses were added, the overall losses as percentage of GDP could well be twice as high,

and easily as much as half the annual GDP growth rate.

The case of Nigeria illustrates the economic worth of subsidized tariffs. Poor and unreliable

utility performance, mainly due to highly subsidized tariffs resulting in financial

malperformance, forced a large number of industries to invest in standby power facilities.

With 75% of the power supplied at the government regulated tariff of US0 4/kWh, and 25%

from self generating facilities at US£ 61/kWh, the average tariff became USe" 9/kWh, or

2.25 times the official power tariff. Overinvestment in generating capacity due to inadequate

maintenance of existing facilities and resulting unreliable supply, has been estimated to

amount to $ 2.4 billion, Schramm (1991), p.58.

A similar line of reasoning applies to efficient maintenance and supply logistics. A frequent
problem is that existing installations perform poorly and fail prematurely as a result of
inadequate operational and maintenance performance. For example, in the Petroleum sector,
losses in refining are as high as 5% but could be as low as 0.5% in a well-run refinery. The
difference represents mainly leakage and the flaring of refinery gases. World Bank estimates
of avoidable costs in the petroleum product supply chain in Sub-Saharan Africa — before the
product even reaches to the customer — amount to $ 1.3 billion per year, which corresponds
to about 25% of the entire Sub-Saharan petroleum import bill! Remember in this context
that petroleum product imports absorb 33% of export earnings in Sub-Saharan Africa. It is
worth noting that this waste of resources corresponds in financial terms to more than total
Bank adjustment lending to Africa for an average year, World Bank, (1993).
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To illustrate the fact that improved technical performance could be the least costly and
quickest means to enhance power supply, consider a case where annual spare parts
requirements may amount to 2% of original investment costs, while annual debt repayment
for new plant and equipment will amount to 10% of the investment. If improved
maintenance yields 10-20% increased power supply, then maintenance expenditures will
provide a much higher return than alternative investments in new capacity, Schramm (1990).
From an environmental perspective, such savings result in less polluting emissions and
associated harm to health and nature. The multilateral development banks have a long-
standing goal of bringing about least-cost demand side efficiency, principally through price
and institutional reforms and policies that create competition in end-use markets.

9. THE ENGINEERING VERSUS THE ADJUSTMENT APPROACH

The conventional engineering approach to meeting demand in virtually any sector is to
expand what in the power sector is called generating capacity. In view of the formidable
capital shortfall of the power generation sector in developing countries, that strategy is
financially unviable, let alone economically unsound. A feasible and sustainable strategy to
meet projected power demands requires a dramatic lowering of unit capital costs, and a
radical change in approaches to deal with future environment impacts.

In order to overcome such financial, economic, and environmental constraints,

economywide, multidimensional adjustment reform approaches are needed which include

measures that would lead to:

much improved productivity of existing investments,
comprehensive "least-cost" investment planning,
policy and institutional change,
greatly enhanced technical efficiency,
improved financial management,
private capital mobilization, and
policies fostering accelerated technology innovation.

The following serves to illustrate the point: Even if new capacity cost is US$ 1500 per
installed kW, typical low generation capacity (40%), combined with a representative rate
of transmission and distribution losses (25%), and of end-use conversion losses (66.7%),
would lead to a cost as high as US$ 15000 to deliver an average kW of useful services
produced by an end-use device. If improvements were introduced to raise generating
capacity factors by 50%, transmission and distribution losses from 25% to 15%, and end-use
efficiencies were to increase by 50% - and the technical potential to achieve this is feasible -



Energy, Environment and Economywide Policies j ]

then the cost of capacity to deliver an average kW of useful power services could be

reduced by a factor of 2.5 to under US$ 6000 per kW delivered. If such improvements are

achieved, clearly the high capacity reserve margins (often as high as 40%) built into existing

power development plans could be drastically reduced to e.g. 25%, and that would reduce

investments needs substantially more. To achieve the least-cost solutions to meet future

power demands investment planners must consider all options and their mutual interlinkages.

This means that the least-cost route to meet demand could require substantial efforts to

improve reliability, to encourage end-use efficiency investments, to rehabilitate, and to

reduce losses, before new generating capacity becomes the least cost mode, Anderson and

Cavendish (1992).

Why then are these obvious gains not forthcoming and the improvements taking place? The

reasons for failure, in many instances are institutionally based, and relate to one or more of

the following factors:

* Lack of government follow-through on agreed commitments to efficiency related policy
and institutional change,

* Weak or absent competitive market forces in the commercial and industrial sectors,
* Subsidized fuel and electricity prices,
* Administered trade barriers and discriminatory taxes and subsidies,
* Lack of local financing at competitive rates,
* Lack of in-country technical knowledge of energy efficiency options,
* Lack of indigenous industries for supply of energy-efficient products and efficiency

services,
* Predominance of closed command-and-control supply side institutional structures that

protect state-owned enterprises and other industries with strong lobby power,
* The relatively high weight given to first-cost considerations when making equipment

purchases, and
* Absence of specific incentives for increasing efficiency, such as mandated energy

performance codes and standards for industry, transport and buildings.

10. WHAT ABOUT THE TRANSPORT SECTOR?

The transport sector in developing countries is growing at rates comparable to those of
power demand, and transport is — alongside power — the dominating user of petroleum
products, and a major contributor to urban air pollution and associated health and
environmental costs and damages, as discussed in chapter 14, e.g. the cases of Mexico City
and Bangkok. And yet, as is the case in the power markets, present per capita use rates
amount to no more than a fraction of those of industrialized countries.

The engineering technologies dominating the transport sector worldwide have resulted from

research and development in industrialized countries. Developing countries have depended
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entirely on the technical progress in industrialized countries for imports or licences for local
assembly of prefabricated vehicle elements. Only for nonmotorized draft power such as
bullocks and women carrying fuelwood and water to the homestead, and agricultural
produce on footpaths and trails to the local market, have indigenous productivity-enhancing
devices been developed and refined locally.

The development of the modern transport sector is — as is the case for the power sector as

well — a very capital-intensive process. In most developing countries it shares first place in

terms of infrastructural capital requirements along with the power sector. This means that

transport infrastructure expansion required to pave the way for social and economic

development and transition in the productive sectors of society easily demands 20-30% of

overall capital budgets in national investment programs.

The ability to meet such capital requirements in poor developing countries is rather limited.
Per capita annual income is below US$ 500 for 3 billion - or some 2/3 of the entire world
population - and the domestic savings per new labour force entrant ranges from zero to US$
3000 in these low income countries, Hansen (1990). Many such countries are further
plagued by severe debt-servicing obligations, internal political turmoil, poor literacy and
health indicators, and a rather inefficient and often-times corrupt bureaucracy, with
economic and political power concentrated in the hands of a few elite families. In sum, this
has led to poor creditworthiness. Therefore the scope for external financing, needed to
provide the capital for expanding the transport infrastructure to reduce transport costs and
bring benefits to the. people, is limited.

One result of this relative scarcity of capital and foreign exchange in many low-income
developing countries is to make the transition to fossil fuel dependant high efficiency
transport non-feasible, at least in rural area and in urban slums. Instead they continue to rely
heavily on bullocks and women for their various local transport needs.

Where modern means of transport are operated — and this of course now dominates the
urban and interurban scene to such an extent that congestion and the resulting pollution in
many places exceeds that of infamous U.S. cities such as Los Angeles — the rate of increase
in the provision of vehicles, vessels, etc. has far outstripped the rate of increase in the
supply of transport infrastructure. And not only that, governments have not been able to
devise taxation and user charges capable of raising the revenues required to finance the
operation and maintenance of the infrastructure and e.g. the bus fleets (Asian Development
Bank 1990). As a consequence, vehicles are depreciated at much faster rates than in
industrialized countries, and during their lifetime, they consume more fuel, and emit much
more polluting gases and suspended particles per vehicle mile, than is the case in
industrialized countries.
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Attempts at closing the gap, i.e. "leapfrogging", could well involve simultaneous benefits,
many of which could be achieved at low costs and with less use of imported fossil fuels and
spare parts. This is largely a question of political will and determination. The scope appears
to be by far the greatest in the area of road transport. Whereas new fuel-efficient vehicle
technologies are developed at multinational car manufacturing plants in industrialized
countries at tremendous research and development costs, and are thus exogenous to the
developing country markets, similar or perhaps larger cost savings and environment
improvements could be had if transport and traffic authorities were authorized and instructed
to embark upon:

a) Labour-intensive and wide-ranging street- and road maintenance and repair programs
whereby potholes are filled, stormwater drains are cleared, and heavy traffic
thoroughfares are resurfaced at proper intervals,

b) Labour-intensive traffic management and policing programs including enforcement
of parking regulations, right-of-way rules, one-way street systems, and preferential
treatment of public transport.

Such measures could in many cases increase very substantially - perhaps double - the
vehicle-carrying capacity of urban street networks, with accompanying reductions in fuel
consumption and in emissions of trace gases and other pollutants, Hansen (1976). Singapore
with its traffic restraint scheme introduced in the early 1970s is the most prominent case in
point, OECD (1988). Furthermore, while this saves on the foreign exchange energy bill of
the nation, it also reduces and postpones the investment needs in urban infrastructure. It thus
frees up resources for other growth-enhancing investments that promote urban and rural
mobility. In this way it speeds up an economic transition away from low productivity non-
motorized transport modes to the motorized speedier ones. Once economic growth is thus
stimulated, consumers and producers are better positioned to replace worn out vehicles with
more fuel-efficient ones, see e.g. the experience of Korea, Taiwan, Malaysia, Thailand, and
Indonesia, as contrasted to the Philippines, Sri Lanka, Myanmar, and most African countries.

11. WHAT IS STRUCTURAL ADJUSTMENT LENDING?

Structural adjustment lending is defined in the World Bank's Operation Manual Statement
No. 3.58, Annex II, November 1982, as follows:

"Structural Adjustment lending (SAL) is non-project lending to support programs of
policy and institutional change necessary to modify the structure of an economy so that
it can maintain both its growth rate and the viability of its balance of payments in the
medium term."
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A typical SAL consists of some three or four discrete lending operations over approximately
five or six years. The purpose of the SAL is to provide quick-disbursing, balance of
payment support to a country that is prepared both to formulate a structural adjustment
program and to reach agreement with the Bank on such a program. The key program
components are, see Please (1984), p.87:

* A statement of structural objectives to be achieved in five to ten years;

* A statement of the measures that will be taken over approximately five years to achieve
the objectives; and

* A monitorable set of actions to be taken by a government either before the Bank's Board
approves the SAL operation or during the approximately year-long disbursement period.

In order to ensure that the adjustment in general is on track and that specific measures
included in the monitorable program of action actually are implemented, the disbursement
of funds under each SAL is tranched, i.e. phased. Violation of conditionalities may result
in the withholding of a tranche, i.e. payment. This could prove to be a very painful penalty
because a key focus — although not the primary one — of the Bank's SALs, is quick
disbursement of Bank funds to provide immediate financial support to a country's balance
of payments, so that it can continue to import vital commodities needed to utilize available
production capacities and thus restore the functioning of the economy. Project loans from
the Bank, on the other hand, are disbursed much more slowly, and are earmarked for
project-specific activities.

The key purpose is thus to give greater urgency and robustness to the Bank's concerns and
involvement in policy issues relating to structural adjustment. The SAL program therefore
has a comprehensive coverage which applies to both economy-wide and sectoral issues of
policy and of institutional reform. Typically, a SAL program covers agreements on the size
and composition of the public investment program and sometimes also on important
components of recurrent expenditures.

SAL operations are very much focused on policy reform. SAL conditionality, in contrast to
project conditionality, is concerned entirely with macro-economic and sectoral policies.
Quick disbursement combined with tranching of the payments has made the monitoring of
policy implementation a continuous process. SAL operations therefore involve agreement
on a monitorable program of action. This program contains precise and detailed actions of
both policy and institutional changes that the government commits itself to undertake.

The emphasis on institutional reform extends beyond public investment programs. SAL
agreements have reflected the importance of cost oriented prices and functioning markets.
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They have included measures both to limit the public sector's role in e.g.marketing and
production, as well as improving the efficiency and enhancing the capacity of public sector
agencies and their policies.

12. ENERGY IN SAL-OPERATIONS — AN OVERVIEW

In the energy sector, SAL-policies prior to 1988 have centered on pricing reforms (15

cases), institutional strengthening (13 cases) and adjustments in public expenditure programs

(8 cases). In addition, one should take note of the fact that many of the SAL reforms in e.g.

industry also have significant energy savings impacts, and are thus of direct importance

from an environmental perspective. While environmental problems were recognized in these

early SAL programs, it was in fact rare to find policy reforms in adjustment lending that

targeted them explicitly.

The initial reviews carried out for structural and sectoral adjustment operations in the 1979-
1987 period by Hansen (1988) and Alicbusan and Sebastian (1989), concluded that the
energy sector adjustments were beneficial for energy generation efficiency, development of
alternative energy sources, and conservation in energy use. At the same time, it was noted
that the growing demands for energy were associated with the need for devising
complementary regulatory measures in order to mitigate adverse environmental effects that
may arise from these activities locally, regionally and globally.

Policy reforms in trade and industry are mentioned here because of the findings that the
opening up of economies to outside trade and technology transfer is seen to speed up the
installation and use of more energy efficient technologies in all sectors of the economy,
Hansen (1992). Thus, industrial and trade reforms may be associated with long term
environmental benefits through increased efficiency, but mitigation of the environmentally
adverse effects (among which are negative stock feedback- or entropy effects) of growth in
industrial output may require institutional and regulatory measures to ensure that the
environmental costs of industrialization are adequately internalized.

Following the establishment of the Environment Department in the World Bank, and the
general awareness-raising on environment as an integral part of economic policy-making as
emphasized repeatedly in the Brundtland Commission Report (1987), environmental
covenants and references are increasingly being incorporated in adjustment lending
packages. About 60% of post-1987 adjustment operations include environmental goals or
loan conditionalities, whereas such explicit environmental mention was seen in only 37%
of the pre-1988 decade adjustment lending operations.
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Out of a total of 114 World Bank SAL-loans covering 64 countries approved over the 1988-
92 period, 81 loans covering 58 countries have been explicitly reviewed in Warford,
Schwab, Cruz and Hansen (1993). Those excluded from review were mostly financial sector
adjustment programs considered to have no direct or traceable implications for the
environment.

In the energy sector there are explicit environmental components in 9 countries covering a

wide range of goals and accompanying measures: regulatory, institutional as well as

economic. In the trade and industry sector there are similar measures in 13 countries. Table

12.1. below shows the regional distribution of the Bank's SAL policies with effects on the

system of economic incentives for the 1988-92 period.

During the same period, there were trade and industry policy reforms in 52 adjusting
developing countries, of which 24 were in Sub-Sahara Africa. In 20 countries, industrial
public expenditure program changes were undertaken, and in 45 countries institutional
industrial reforms took place. These are mentioned because of their close linkage to
technology choice and energy use decisions. Worth mentioning from an energy and
environment perspective is also the reduction or removal of fertilizer subsidies in 14
countries. 10 of which are in Africa.

Table 12.1. Adjustment Lending Policies with Effects on the system of Incentives in the
Economy, 1988-92, by number of countries and policy category

Adjustment in
energy prices
Public expend.
changes for
energy
Institutional
energy reforms

Asia

3

2

1

Latin
America

6

4

3

Europe,
Middle
East,
North
Africa

6

1

1

Sub-
Sahara,
Africa

11

6

Total
number
of
count-
ries

26

13

8

Source: Warford, Schwab, Cruz and Hansen (1993), table 2
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Structural adjustment measures implemented during this period explicitly aimed

at energy conservation include:

(a) Adjustments in prices for petroleum products; e.g., import parity pricing: to
rationalize pricing of petroleum and gas.

(b) Revision of coal prices: e.g., import parity pricing; pricing according to mining
costs, etc.

(c) Reduction or elimination of energy price subsidies

(d) Adjustment of electricity tariffs; e.g. according to long run marginal costs; to achieve
targeted rates of return; full cost recovery pricing.

(e) Adjustment in diesel-gasoline price differentials

(f) Raising of fuelwood prices

Increases in energy prices as production costs — (a) and (b) above —have been implemented
in 18 countries, including 5 former Eastern European countries, 4 in Latin America, and 9
in Africa. Increases in consumer energy prices — (c) - (f) above — took place in 4 Eastern
European countries, 6 in Africa, 3 in Asia/Oceania, and 4 in Latin America. In two countries
(Bangladesh and Togo) the adjustment programs contained explicit components for the
introduction of energy saving technologies such as efficient wood-burning stoves and
modern kilns for charcoal production.In some ten countries various institutional measures
were introduced to enhance the development of alternative energy sources and enlarge the
energy production base. Institutional measures for restructuring of public enterprises, many
of which are in the energy sector, as well as reform of investment codes in order to attract
new investors from home and abroad to introduce new and more resource efficient
technologies, took place in more than 40 countries.

13. SOME COUNTRY SPECIFICS ON ENERGY MEASURES IN
ADJUSTMENT OPERATIONS

In Bangladesh, an environment component of the adjustment operation deals with interfuel
substitution to address the steady decline in biomass/fuelwood supplies. The program aims
at improved biomass recovery and conversion, such as improved technology in cooking
stoves and charcoal kilns. Early 1993, crude oil prices in China were tripled to reach
international price levels, but coal prices have risen more slowly. In Fiji, electricity rates
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have been adjusted upwards towards marginal costs for several years in order to remove
distorting subsidies and improve utility financial performance. The Indian energy market is
being divested and part of the means to make such investments attractive for the private
sector (domestic and foreign) is adjustment reforms towards cost-recovery policies for
petroleum products, gas and coal, while electricity remains underpriced. Tariffs have been
reduced on selected energy efficient products. Indonesia, a major energy exporter, has
traditionally provided fuels and electricity at rates far below cost. Fuel price reforms during
the 1980s have reduced subsidies on gasoline, diesel and heavy fuel oil by 90%, leaving
only kerosene subsidies (for use predominantly by poor price-inelastic households)
unaffected. Electricity tariffs rose 25% in 1989. In Malaysia, the Tenaga National power
supplier has recently begun offering lower off-peak electricity rates at night for large users.
The Philippines experienced severe balance of payments deficits in the early 1980s. The
second adjustment loan in 1983 was an extension as well as a broadening of the first loan,
the broadening covering energy pricing reforms, the development of domestic energy
resources, and the promotion of investments in the natural resources sector. Petroleum
product prices and taxes were raised to induce energy conservation and the substitution of
local energy sources for imported oil. The manufacture of energy conservation equipment
is given generous tax allowances on investment, accelerated depreciation and exemption
from import duties on imported capital equipment. Until 1987 fuel and electricity prices in
Sri Lanka were far below border prices and marginal costs. By 1987, these prices had been
adjusted in line with border prices for fuels and long-run marginal costs for electricity.
Taiwan has actively promoted energy conservation by means of market-based instruments.
This includes a scheme for accelerated depreciation for the first two years, reduced corporate
income tax, and low interest loans for energy saving investments. Furthermore, there are
import tariff exemptions for equipment and instruments used for energy conservation
research. In total the above measures reduce the costs of energy conservation investments
by as much as 30%. In Thailand, LPG subsidies have been reduced in recent years to
remove energy price distortions, and domestic oil prices have been adjusted towards world
prices in the first and second structural adjustment programs. A National Energy
Conservation Center has been established in order to speed up the identification of priority
areas for energy conservation, and tariffs have been reduced on selected energy-efficient
products.

In Honduras the adjustment program contains a component of interfuel substitution to arrest
deforestation, and environmental safeguard provisions are being included in contracts
awarded for oil exploration activities. The government now requires EIAs for hydropower
projects. Argentina is now establishing normative standards and regulations to adequately
control the environmental impacts of energy production. The third Jamaican structural
adjustment loan (SAL III) in 1984 focused on energy conservation through fuel and
electricity pricing reforms. A substantial inefficiency and public deficit had resulted from
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the cross-subsidy between gasoline and electricity. The SAL III in 1984 was targeted at
eliminating the cross subsidy, and at the same time ensure that changes in the cost of fuel
would be reflected in electricity prices. In Mexico, adjustment included price increases for
public services and subsidy reductions for energy use. However, the target of the subsidy
reductions was to reduce public deficits, whereas environmental objectives were not
explicitly listed.

In the Ivory Coast, EIA is now required for electric power investments, and an assessment

of supply and demand conditions for fuelwood and charcoal is now required as a basis for

a rational fuelwood plan. Furthermore, the adjustment policies have removed electricity

subsidies. In Togo, a biomass policy has been adopted that focuses on reforestation,

agroforestry, improved cooking stoves, use of butane gas to reduce fuelwood consumption,

and creation of national parks and state forests. In Zimbabwe, a community afforestation

program and a policy for efficient use of wood energy has been put in place.

In Poland air emission standards for SO2 and NOx and parti culates for all fuel combustion
processes have been introduced. In Hungary, production subsidies for coal mining have
been eliminated along with the introduction of pollution charges and means to encourage
use of environmentally sound products. In Czechoslovakia, they have a plan of action for
establishing regulations on activities of public utilities such as provision of power, heat and
gas, in terms of protecting public health and safety, and the environment. Furthermore, they
have established a medium term environmental action programme covering the set up of
emission standards and a system of pollution charges, e.g. environmental taxes on coal,
gasoline, and diesel, and revenues to be generated will be used to finance environmental
projects. Institutional arrangements have been made to try out pilot projects to identify
decentralized management of air and water quality at the regional level, and to provide the
means for greater public participation in environmental decisionmaking, Warford, Schwab,
Cruz and Hansen (1993).

14. ENVIRONMENTAL IMPACTS FROM ENERGY POLICY CHANGES

Commercial energy subsidies are widespread throughout the developing world. They
encourage wasteful use of energy and add to the problems of air pollution and waste
disposal. The economic effects drain government revenues and thereby divert scarce
resources away from productive activities. Furthermore, such subsidies tend to reduce
exports of indigenous energy, and encourage energy-intensive industry at the expense of
more efficient industry. Such policies add to a country's external debt and thus limit the
freedom of macroeconomic action on the part of the government. Moreover, the economic
and environmental effects are mutually reinforcing.
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An economic subsidy measures the difference between the opportunity cost value (i.e. the
shadow price) of the energy source and its actual price. The shadow price is typically
measured by the price of the fuel at the country's international border, if it is a tradeable
fuel, or by the long-run marginal cost of supply, if the fuel or energy in question cannot be
traded internationally. The latter applies to many electricity and small natural gas schemes.
In contrast, the more limited concept of financial subsidies measures the direct financial
costs to the nation of subsidizing energy.

A variety of innovative ways to subsidize power supplies and power supply expansion have
emerged over the years. In short, governments have provided heavy consumer subsidies in
the form of low regulated energy prices and assumed much of the financial burden and risk
involved in power sector development. Recent World Bank estimates suggest annual energy
subsidies in developing countries amounting to $ 150 billion, of which electricity subsidies
alone consume $ 100 billion! Such subsidies waste capital and energy resources on a very
large scale. Low energy prices give rise to excessive demands and, by undermining the
revenue base, reduce the ability of utilities to provide and maintain supplies. It has been
estimated that developing countries use about 20% more electricity than they would if
consumers paid the true marginal cost of supply. Underpricing also discourages investments
in new and cleaner technologies and more energy-efficient processes, World Bank (1993).
As a consequence utility companies have often not received efficiency-oriented incentives
for choice of equipment and technology, nor for operation and maintenance. Furthermore,
actual demand for power has become obscured and this has made efficient planning of the
sector even more difficult, Schramm (1990).

Adjustments in energy and fuel prices towards economic opportunity costs have taken place
at varying rates during the past 15-20 years in a large number of developing countries,
partly at the sole initiative of the government, but in many cases as an integral element in
a structural or sectoral adjustment programme, to which financial support has been pledged
from the World Bank, the IMF, or a regional development bank.

In the Philippines, as part of the Second Structural Adjustment Loan in 1983, electricity
rates were increased to fully reflect long-run marginal costs, and cross subsidies between
gasoline and diesel fuel, and between residential and industrial electricity were removed.
Higher electricity rates improved the financial situation of power companies, and oil imports
decreased from 73% of all energy supplies in 1981 to 65% in 1983, Cruz and Repetto
(1992), page 55. On the other hand, the overall simulated general equilibrium effects of the
trade reforms contained in the same adjustment package (tariff reductions and export
promotion reforms) were a significantly increased energy use and resource degradation in
general, whereas the effects of a 20% devaluation were uncertain.
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In Thailand, where domestic oil prices were adjusted towards (but not fully to the level of)
world prices in the 1980s, distorted petroleum product prices have been much more difficult
to change. Gasoline has been heavily taxed, diesel and fuel oil lightly taxed, whereas LPG
and kerosene are subsidized for reasons of regional and distributional policy considerations.
The result of such price distortions have been allocative inefficiency, for example the
conversion of private car engines from gasoline to LPG. In recent years, these distortions
have been reduced. Recently, the government has made available unleaded gasoline and
attempted to boost a switch from leaded to unleaded gasoline by means of pricing the
unleaded gasoline below leaded gasoline. This is in response to the rapidly growing concern
for recently documented lasting severe health damage, including impairment of children's
learning capability, due to increasing concentrations of lead along heavily congested streets
in Bangkok.

A multisector computable general equilibrium (CGE) model of the Thai economy has been

used to simulate the economic and environmental effects of a number of adjustment

measures, including a 10% increase in oil and gas prices, Panayotou and Sussangkarn

(1991). These simulations result in a GDP decline overall, but energy intensive industry and

ocean-going fisheries are hit particularly hard by such adjustment measures. At the margin

a shift in industrial production takes place from energy-intensive to less energy-intensive

activities. More specifically, the macroeconomic simulation shows 0.41% reduction in

industrial output, 0.9% reduction in transport, but a 0.54% increase in power generation. The

derived environmental effects are greater reductions in emissions of hydrocarbons, volatile

organic compounds, nitrogen oxides, and carbon monoxide than in sulphur dioxide and

suspended particulate matter.

However, simulations with the Thai CGE-model show other indirect, but most interesting
interlinkages between adjustment policy measures, energy use and the environment. For
example, chemical fertilizer is energy intensive and has been heavily subsidized in Thailand
(as in so many other developing countries). Removal of fertilizer subsidies has a series of
important environmental impacts. First, it releases substantial amounts of public revenues
for other pressing needs, of which upgrading of environmental management and controls
could well be one, if the government so desires. Second, reduced fertilizer use, means less
use of fossil fuels to produce chemical fertilizer, and therefore less emissions from this
sector. There are, however, complex interlinkages that must be carefully considered before
a full judgement can be passed on the overall impacts of removing chemical fertilizer
subsidies in Thailand. For one, organic fertilizer is heavily taxed relative to chemical
fertilizer. A case can clearly be made for taxing chemical fertilizer and removing the taxes
on organic fertilizer, perhaps even subsidize organic fertilizer and integrated pest
management. A case for such subsidies would make economic sense on environmental
grounds in view of frontier smallholder behaviour facing weak institutional structures set
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up to protect fragile and erosion-prone hills and forests. A partial removal of chemical
fertilizer subsidies would in all likelihood accelerate migration of smallholder and landless
farmers to open access hilly forestland where they would clear unsuitable land for highly
erosive cultivation and land uses. With new relative agricultural input prices, they would
find it more profitable to migrate and clear this open access virgin land, as compared to
intensifying the use of land already under cultivation. Actually, the accelerated migration
and land clearing in such areas in response to such partial adjustment policies,
unaccompanied by appropriate land tenure/titling reforms and massive strengthening of the
forestry-policing capacity, has been blamed for the excessive and devastating flood damage
in recent years. The government response of introducing a logging ban, clearly is not
addressing the underlying structural causes of the farmer's land clearing behaviour, and the
logging ban has thus proven ineffective.

The CGE-simulations also show the linkage between an adjustment policy of promoting
labour-intensive manufacturing exports, energy use and environmental impacts. No clear and
simple impact picture emerges, but it is of considerable interest to note that while labour-
intensive industries use less energy than capital-intensive industries — and therefore
contribute less to air pollution — they tend to be major sources of water pollution and
hazardous waste. However, on balance, it would appear that heavy industries such as
cement, steel, and petrochemicals, are more polluting than light industries. Another CGE-
simulation examined the impacts of 10% more rapid trend growth in tourism. As a result,
service sector output increased 0.14% whereas agriculture output dropped 0.15%. The
industrial sector was insignificantly affected. The disaggregated analysis shows that
increased energy consumption by tourism increases sulphur dioxide emissions, and that the
increased demand for transport to serve the growing tourism boosts the demand for jet-fuel,
low-speed diesel fuel, bus service, and ocean transport. As a result, emissions of
hydrocarbons, nitrogen oxides, carbon monoxide and carbon dioxide increase. Although
outside the energy/environment sphere, it should be mentioned that this increased tourism
will reduce pressure on open access fragile hilly forested land, and reduce the cultivation
of highly erosive staple crops, whereas tourism demand for treecrops increases. In sum, the
net environmental adjustment impacts are hard to quantify, but it would be an
oversimplification to conclude that they are onesidely negative, as is often done when
structural adjustment measures are examined out of context without a proper counterfactual
framework. Reed (1992), chapter seven.

In the case of Mexico, the government has tended to draw more oil reserves out of the
ground when the economy was in difficulty than at other times. There is no evidence to
suggest that the wealth thus extracted was carefully invested to sustain the national wealth
as a basis for future freedom of choice and consumption, Reed (1992), chapter four. In
recent years, energy prices have increased, but they are still much too low to cover even the
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nonenvironmental costs of providing energy. The environmental costs have yet to enter the
calculations. Subsidies to petroleum products to price them well below world prices have
prevailed during the post World War II period, and have resulted in levels of their use that
exacerbate an already very serious air pollution problem in the cities, let alone its significant
(15% in 1982) contribution to the worsening of the budget deficit. Rather than using
economic instruments, the government has unsuccessfully resorted to rationing to restrict
car use in Mexico City.

Insofar as this budget deficit has meant that resources for the environment were limited or

reduced, energy pricing has indirectly impacted the environment. Another indirect impact

is that low energy prices have led industry to substitute energy for labour, thus increasing

unemployment, with all its adverse social and environmental impacts.

A number of equity arguments have been mobilized to defend the polluting policy of
subsidizing fuel use for industry and transport in Mexico. Income group data on fuel
expenditures show that differences among income groups is not very large; ranging from
about 3.6% of household income in the lowest quintile to about 5% for the highest quintile.
Applying a household demand model with an input-output framework, and studying the
impact of a 20% increase in fuel prices, shows that the effect, after all adjustments in
consumption patterns have been allowed for, is no more than 0.25% of income. Certainly,
the adverse social consequences could be countered by means of other fiscal measures while
retaining a substantial environmental improvement. For industry, a similar fuel price hike
would raise total production costs by less 0.5%. Benefits from more cost-oriented fuel prices
would be both economic and environmental: Less congestion, less corrosion, improved
health and a more productive labour force, Sterner (1989).

The dominant role of transport in contributing to congestion, pollution and productive losses
in Mexico City is well documented, e.g. Eskeland (1992). Private cars and taxis account for
a disproportionately high share of emissions. In choosing among policy measures to reduce
the levels of air pollution in Mexico City, it can readily be established that emission taxes
are non-feasible. One would have to resort to indirect policies, targeting proxies for
emissions. The recent energy-focused structural policy adjustments combine regulatory
measures to reduce emissions per kilometre driven (emission standards, vehicle inspections,
gas retrofits for high-use vehicles, and replacement of older taxis by newer catalyst-equipped
models) with the supply of unleaded gasoline (fuel improvement), and substantial (50%) fuel
price increases. It is most interesting to note that incremental control costs fall when
regulatory measures are combined with a gasoline tax, which reduces demand and shifts it
towards less fuel-intensive modes of transport. Some of the policy measures in this
adjustment policy package are seen to be pure "win-win" measures, whereas a host of the
others are very cost effective. For example, Mexico City could reduce current emissions
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from transport by more than 50% (1.2 million tons) at a cost of $560 million. Adding a
gasoline tax — as has been done — would achieve the same reduction with a cost saving of
about 20%, and at the same time generate $ 300 million within the city alone, which could
be mobilized to reduce other more distortionary taxes.

Since World War II, Mexico's industrial policies have changed dramatically from inward-
looking import substitution, via public sector led growth, to a more market-oriented and
outward-looking strategy. Industrial output has increased ten-fold, and the pollution intensity
of manufacturing increased 50% between 1950 and 1970, and a further 25% from 1970 to
1989, particularly towards the end of the 1980s. Growth in petrochemical and fertilizer
industry explains the bulk of this trend.

Energy pricing policies have changed much less over this period. Energy prices have been
heavily subsidized, the implicit annual subsidies for petroleum fuels, gas and electricity
amounted to as much as 4-7% of GDP from 1980 to 1985, Ten Kate (1993). The observed
5.7% increase in Mexico's industrial energy intensity from 1970 to 1990, is remarkable.
The Mexican energy intensity increase appears to be mostly attributable to technological and
other changes within subsectors, not to structural shifts in the production basket towards
more energy-intensive sectors. During the same period — which included the two oil price
shocks — industrial energy intensity in OECD decreased by 35.3%. A highly significant
negative correlation has been established between the differential in energy intensity
between Mexico and OECD countries, on the one hand, and energy price differentials for
both natural gas and electricity, on the other. It thus seems justified to conclude that the
opposing energy intensity trend observed in Mexican industry over the last 20 years, and
the accompanying high levels of industrial air pollution, is to a large extent attributable to
governmental energy pricing practices keeping energy prices far below their economic costs
until the mid-1980s. Structural adjustments since 1986 have reduced energy price subsidies,
and the policy is now to bring energy prices in line with economic costs or international
prices. This policy is expected to induce a lower increase in energy demand and industrial
energy intensities, Ten Kate (1993).

In the case of Poland, a recent study of the energy sector clearly demonstrates how the
softening of budget constraints of public enterprises, such as power utility companies, result
in a lack of responsiveness to input prices, and the creation of excess energy demand. In
fact, the softer the budget constraint, the weaker the compulsion to adjust demand to
changes in relative prices, Bates, Gupta and Fiedor (1993). The authors draw the very
important economic policy reform conclusion that:"price reform in itself may not achieve
a reduction in energy use: It has to be accompanied by a hardening of the budget
constraint." The empirical evidence presented in this study strongly supports the harmful
implications of the soft budgeting policy, and demonstrates equally convincingly that while
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cost-oriented price reforms are necessary adjustment elements, they alone are clearly
insufficient in economies where soft budget constraints prevail in resource-intensive sectors
of the economy. It demonstrates convincingly that a structural adjustment operation must
be implemented as a carefully integrated package of policy measures that are mutually
interrelated, and that deletion of one such element while retaining the rest, may be
detrimental to the whole policy reform.

The study of Poland also shows that even in the private sector, many users are simply

unable to take advantage of price reforms, because they are captive users of a completely

inflexible heating system. Again, it is demonstrated that complementary actions are needed

for economic price reforms to be effective in achieving the policy-adjustment objectives.

Polish private entities face hard budget constraints, as opposed to most public entities.

However, this need not be the case as a general rule. There is nothing in principle to prevent

a country's authorities from introducing hard budget constraints as the operating conditions

of public enterprises as well. This is simply a matter of political will and ability. Polish state

owned enterprises (SOEs) in fact improved their resource use, profitability and export

performance even in 1992, due to the hardening of budget constraints, Bates et al, pp. 14-15.

In sum, if one were to draw general conclusions on this issue for transfer of experience to

other borrowing member countries, there is no simple clearcut convincing evidence that

public ownership necessarily results in inferior performance. Other recent comprehensive

studies of the comparative economic efficiency of public versus private enterprises in

developed and developing countries point to the limitations of privatization as a way to

improve public enterprise performance, Chang and Singh (1993), and Hansen (1993). Such

reviews suggest that perhaps more than ownership, it is organizational reforms, increased

competition, transparency and political reforms that tend to be required.

Many of the joint energy waste-, financial loss-, and environmental pollution excesses
addressed by means of market-based instruments as part of adjustment reforms, have been
successfully solved in the case of Korea. For the past 30 years, the Korea Electric Power
Corporation (KEPCO) has been required to cover all operating expenses. This has largely
been accomplished by means of marginal cost pricing of power sales. The revenue thus
generated has enabled KEPCO to meet the rapid increase in power demand, but more
interesting in this context is the adjustment towards peak-load pricing of power sales to
large users from 1977. The power tariff varies according to season and time of day. For
example the ratio of the tariff between peak, intermediate and off-peak in 1987 was 2.5 :
1.6 : 1.0. It is estimated that over the 1977-87 decade, this peak load pricing policy alone
has saved 800 Mega Watts of peak load electricity, Pearce, Steele and Ozdemiroglu (1993).
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15. CONCLUSIONS

This review of issues affecting the scope for sustainable energy development, has repeatedly
emphasized the crucial role of political will, choice of policy measures, and accompanying
institutional changes to accommodate the relevant policy measures. It is claimed that
technically promising energy savings options will remain non-feasible so long as the
prevailing input- and output prices work against their attractiveness. At the same time, as
this review clearly demonstrates, even draconian price reforms may have little impact other
than adverse social conditions, unless accompanied by hardening of budget constraints
where supply inefficiencies are due to corporate reactions to soft budget constraints. Price
reforms may also be futile if the consumers are captive users of a technology that allows
no substitution and adaption to price incentives, such as many central heating systems in
Eastern Europe.

The power- and transport sectors in particular are heavily regulated by governments. Prices
are regulated - some inputs and outputs are strongly subsidized for various reasons, whereas
others are heavily taxed - and competition is far from free. Institutional power and lobby
groups play an important role in decision making.

The multilateral development assistance agencies have — in response to the recession and
debt crisis arising in the late 1970s — embarked upon a broad-based strategy of structural-
and sectoral adjustment programs in cooperation with national governments. The declared
goals have been stabilization and reinstating economic growth. In the cases of the World
Bank and Asian Development Bank such lending operations now amount to more than 20%
of overall new loans, but the share is declining.

However, such lending operations have considerable allocation and distribution impacts
many of which affect the management of energy resources and environment controls. Recent
reviews of the potential sustainable development impact of such programs, Hansen (1990A),
and Warford, Schwab, Cruz and Hansen (1993), suggest that far from being a major source
of environmental degradation in developing countries, SAL-operations appear, on balance,
to have a bias in favour of the environment. Furthermore, with adequate complementary
measures to make sure they are implemented correctly, the policies can be targeted to
achieve environmental as well as economic objectives. Such complementary "software" to
adjustment operations comprises assistance and support to borrowers in the following areas:

* Sector and project-relevant information dissemination and training,
* Energy-efficiency oriented technical assistance
* Technology intermediation, and
* Financial intermediation.
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It nevertheless remains difficult to quantify explicitly the impact of the covenants and
technical assistance of the World Bank in the formulation and implementation of such
structural reforms. Counterfactual data are hard to come by. The covenants notwithstanding,
many adjustment programs have been limping. The tricky counterfactual question is what
would have happened to an economy on a clearly nonsustainable path in the absence of a
World Bank financed SAL program. Early treatment is obviously the least painful choice,
and delaying the treatment has proven hazardous to many. It is important, however, to
remember that once the need for structural adjustment has been diagnosed, the "patient" is
vulnerable and ill; therefore the proper mix, dosage, and timing of medicine and treatment
are cruical to the success of the prescribed cure.



28 Stein Hansen

REFERENCES:

Anderson, Dennis and Cavendish, William, (1992), "Efficiency and Substitution in Pollution
Abatement." World Bank Discussion Papers No 186, Washington D.C.

Asian Development Bank, (1990), "Economic Policies for Sustainable Development."
Manila.

Bates, Robin, Gupta, Shreekant, and Fiedor, Boguslaw (1993), "Economywide Policies and
the Environment: A Case Study of Poland." Paper Prepared by the Pollution and
Environmental Economics Division, The World Bank, for a Workshop on Economywide
Policies and the Environment, Washington D.C., 14-15 December 1993

Chang, Ha-Joon and Singh, Ajit, (1993),"Public Enterprises in Developing Countries and
Economic Efficiency." UNCTAD Review, No 4, pp. 45-82.

Cruz, Wilfrido and Repetto, Robert, (1992), "The Environmental Effects of Stabilization and
Structural Adjustment Programs: The Philippine Case." World Resources Institute,
Washington D.C.

De Franco, Mario A., Glomsrad, Solveig, Hoie, Henning, Johnsen, Torgeir, and Castillo,
Eduardo Marin (1993), "Erosion and Economic Growth in Nicaragua." Mimeo, Central
Bureau of Statistics, Oslo, 13 April.

Escay, Jose R., (1990), "Summary Data Sheets of 1987 Power and Energy Statistics for 100
Developing Countries." Industry and Energy Department Working Paper, Energy Series
Paper No 23, World Bank, Washington D.C.

Eskeland, Gunnar (1992), "Demand Management in Environmental Protection: Fuel Taxes
and Air Pollution in Mexico City." Country Economics Department, World Bank,
Washington D.C.

Hansen, Stein, (1976), "An Analysis of Low-Cost Early Action Local Transport
Improvements." Technical Report No 5, Plan and Budget Organization, Tehran Development
Council Secretariat, Harvard Institute of International Development

Hansen, Stein, (1988), "Structural Adjustment Programs and Sustainable Development."
Paper Presented for the Annual Session of CIDIE, June 1988, Washington D.C.

Hansen, Stein, (1990), "Absorbing a Rapidly Growing Labor Force." in (Editors) George
T.F. Ascadi, Gwendolyn Johnson Ascadi, and Rodolfo A. Bulatao, "Population Growth and
Reproduction in Sub-Saharan Africa-Technical Analyses of Fertility and its Consequences."
A World Bank Symposium, Washington D.C., pp. 60-74.

Hansen, Stein, (1990A), "Macroeconomic Policies and Sustainable Development in the Third
World." Journal of International Development, Vol. 2, October 1990, pp. 533-57.



Energy, Environment and Economywide Policies 29

Hansen, Stein, (1991), "The Role of External Factors, International Finance and Economic
Aid in the Promotion of Sustainable Energy Development." Proceedings, PETRAD-Seminar
on "The Role of Petroleum in sustainable Development." Penang, January 7-11.

Hansen, Stein, (1992), "Impacts on Developing Economies from Changing Trade Regimes
and Growing International Environmental Concerns." EED-Report 1992/14, Fridtjof Nansen
Institute and ECON, Oslo.

Hansen, Stein, (1993), "Environment, Industry and Privatization." Draft Mimeo, Background
Report for Asian Development Bank Study on "Regional Financial Mechanisms for
Environmental Programs and Projects." Presented at an ADB/ESCAP Conference, Bangkok,
June 1993.

Hansen, Stein, (1993 A), "Entropy Implications for Global Development." Public Lecture No.
1, The Centre for the Study of Global Governance, London School of Economics.

OECD, (1988), "Cities and Transport." and "Transport and the Environment." Paris.

OECD, (1991), "Environmental Indicators." Paris

Panayotou, Theodore, (1993), "Green Markets, The Economics of sustainable Development."
HIID and ICS Press, Harvard University, Cambridge, Mass.

Panayotou, Theodore and Sussangkarn, Chalongphob (1991), "The Debt Crisis, Structural
Adjustment and the Environment: The Case of Thailand." WWF-International, Washington
D.C.

Pasha, H.A., Ghaus, A, and Malik, S. (1989), "The Economic Costs of Power Outages in
the Industrial Sector of Pakistan." Energy Economics, vol. 11 (October)

Pearce, David W. and Warford, Jeremy J. (1993), "World Without End." Oxford University
Press

Pearce, David W., Steele, Paul, and Ozdemiroglu, Ece, (1993), "The Role of Market Based
Instruments for funding Environmentally Sound Development in the Asia Pacific Region."
Draft Mimeo, Background Report for ADB Study, see Hansen, Stein (1993).

Please, Stanley (1984), "The World Bank: Structural Adjustment." Chapter 3 in Richard
Feinberg and Valerianna Kallab (Editors), "Adjustment Crisis in the Third World." U.S.
Third World Policy Perspectives, No 1, Overseas Development Council, Transaction Books,
New Brunswick.

Reed, David (Editor), (1992), "Structural Adjustment and the Environment." Earthscan
Publications Ltd., London

Sanghvi. Arun P. (1991), "Power Shortages in Developing Countries: Impacts and Policy
Implications." Energy Policy, vol. 19 (June).



30 Stein Hansen

Sebastian, Ioana and Alicbusan, Adelaida, (1989), "Sustainable Development: Issues in
Adjustment Lending Policies." Environmental Department Divisional Paper No. 1989-6,
World Bank, Washington D.C.

Schramm, Gunter, (1990), " Electric Power in Developing Countries: Status, Problems,
Prospects."Annual Review Energy, 15:pp. 307-33.

Schramm, Gunter (1991), "Issues and Problems in the Power Sectors of Developing
Countries." A background paper prepared for the Stockholm Initiative on Energy,
Environment and Sustainable Development, Stockholm, November 13-15, 1991

Sterner, Thomas. (1989), "Factor Demand and Substitution in a Developing Country: Energy
Use in Mexican Manufacturing." Scandinavian Journal of Economics, 91 (4), 1989, pp. 723-
39.

St. meld. No. 4 (1993), "Langtidsprogrammet 1994-97."

Ten Kate, Adriaan, (1993), "Industrial Development and the Environment in Mexico."
Policy Research Working Paper 1125, The World Bank, Washington D.C.

Tietenberg, Tom (1988), "Environmental and Natural Resources Economics." Scott.
Foresman and Co, Glennview, 111.

Warford, Jeremy J, Schwab, Adelaida, Cruz, Wilfrido, and Hansen, Stein (1993), "The
Evolution of Environmental Concerns in Adjustment Lending: A Review." Paper Present
for CIDIE-Workshop, Washington D.C. February 1993.

World Bank, (1993), "Energy Efficiency and Conservation in the Developing World." A
World Bank Policy Paper, Washington D.C. 1993

World Bank, (1993A), "The World Bank's Role in the Electric Power Sector, A World
Bank Policy Paper, Washington D.C.

World Commission for Environment and Development, (1987), "Our Common Future."
Oxford University Press.



Energy, Environment and Development (EED)

EED is a research programme carried out jointly by three institutions - the Fridtjof Nansen Institute (FNI),
ECON - Center for Economic Analysis, and Energy Data (Energidata, ED) - all based in Norway. "Die overall
focus is the relation between energy, environment and development on the national level, and international
cooperation concerning sustainable energy management and global environmental change. A series of country
studies analyses the economic, political and institutional factors influencing energy, environment and climate
policies. The role of non-state actors like NGOs and the energy industries in international environmental affairs
is also closely examined. Strategies to enhance energy efficiency are studied with a particular focus on
identifying and overcoming barriers to policy implementation. The ways in which developments in international
energy markets affect the potential and scope of international environmental agreements are analysed, as are
the impacts of different international environmental regimes on energy markets. Particular attention is paid to
the opportunities and limitations of international institutions like the European Community, the United Nations,
the multilateral development banks and GATT, in promoting international cooperation on energy and
environmental issues. Strategies to overcome North/South conflicts over global environmental issues are
examined, including issue linkages in international negotiations and North/South transfer of resources and
technology. Another important area of EED research is institutional- and policy reform to ensure more
sustainable production and consumption of energy in developing countries.

Publications from the EED Programme

1993

Agnethe Dahl, FNI, EFs og Norges miljolovgivning: Likheter og forskjeller (The Environmental Regulation
in the EEC and Norway: Similarities and Differences). EED Rapport 1993/10, NOK 120.

Camille Bann, CSERGE - Centre for Social and Economic Research on the Global Environment,
London/Norwich, The Privat Sector and Global Wanning Mitigation, FNI Note 004-1993, NOK 100.

Agnethe Dahl, FNI, Miljohensyn i Vest-Europeisk Energipolitikk: Reserver av fossile brensler,
miljebevegelsens styrke og statlig styring av energisektoren som forklarende faktorer? (Environmental
Concerns in West European Energy Policy: Fossile Fuel Reserves, a Strong Environmental Movement and
Government Control of the Energy Sector as Explanatory Factors?). EED Rapport 1993/9, NOK 120.

S. Andresen, P.O. Eikeland, E.O. Eleri, G. Fermann, O. Fredriksen, A. Halseth, S. Hansen, T. Haugland,
R. Malnes, J.B. Skjaerseth, R. Ottosen, Climate Policy Studies by the Fridtjof Nansen Institute, ECON and
Energy Data: 10 Abstracts. EED Report 1993/8, free of charge.

S. Andresen, P.O. Eikeland, E.O. Eleri, G. Fermann, O. Fredriksen, A. Halseth, S. Hansen, T. Haugland,
R. Malnes, J.B. Skjffirseth, R. Ottosen, Mima- og Miljsstudier ved Fridtjof Nansens Institutt, ECON og
Energidata: 10 sammendrag. EED Rapport 1993/7, gratis.

Ewah Otu Eleri, FNI, Africa's Response to Climate Change: The Role of Governments, Societies and
External Actors. EED Report 1993/6, NOK 120.

Torleif Haugland, ECON, Ragnar Ottosen & Oddbjcm Fredriksen, Energidata, EN0K muligheter og
virkemidler i Norge og internasjonaU, (Energy Efficiency in Norway and Internationally: Opportunities and
Instruments). EED Report 1993/5, NOK 120.

Arve Halseth, ECON, Teknologiog kostnadsutviklingi kraftproduksjonen, (The Development of Technology
and Costs in Electric Power Production). EED Report 1993/4, NOK 120.

FNI, 3 .January 1994 i



Steinar Andresen, FNI, US Climate Policy: Ideology versus Pragmatism, EhD Report 1993/3, NOK 120.

Jon Birger Skjsrseth, FNI, The Climate Policy of the EC - Too Hot to Handle? A study of interests and
preferences versus EC problem-solving capacity. EED Report 1993/2, NOK 120.

Per Ove EUxland, FNI, US Energy Policy in the Greenhouse: "From the North Slope Forests to the Gulf
Stream Waters -This land was made for Fossil Fuels?". EED Report 1993/1, NOK 120.

1992

Stein Hansen, Nordic Consulting Group AS, Impacts on Developing Economies from Changing Trade
Regimes and Growing International Environmental Concerns. EED Report 1992/14, NOK 120.

Gunnar Fermann, FNI, Japan in the Greenhouse: Responsibilities, Policies and Prospects for Combating
Global Warming. EED Report 1992/13, NOK 120.

Helge O]e Bergesen, FNI, Key variables in national climate policies: a conceptual effort. EED Report
1992/12, NOK 120.

Torleif Haugland, ECON, Helge Ole Bergesen & Olav Kjerven, FNI, ESMAP: Past failures and future
potential. EED Report 1992/11, NOK 120.

Raino Malnes, Uni%'ersity of Oslo, Choosing Climate Policy: Decision Theoretical Premises. EED Report
1992/10, NOK 120.

Raino Malnes, University of Oslo, 'Leader'and 'entrepreneur' in international negotiations. A conceptual
analysis. EED Report 1992/9, NOK 120.

Leiv Lunde, Anne Kristin Sydnes, FNI, Fra vitenkapelig konsensus til handling i internasjonal
klimapolitikk: Utfordringer for Norge,(From Scientific Consensus to Action in International Greenhouse
Politics: Challenges for Norway). EED Report 1992/8, NOK 120.

Torleif Haugland, ECON, Abatement Costs for Developing Countries. EED Report 1992/7, NOK 120.

Torleif Haugland, Amund Lunde, Kjell Roland, ECON, A Comparison and Review of CO2 taxes in the
Nordic countries, EED Report 1992/6, NOK 120.

Torleif Haugland, ECON, Energidatabase for Den tredje verden, (Energy data base for the third world).
EED Report 1992/5, NOK 120.

Olav Kj0rven, Anne Kristin Sydnes, FNI, Funding for the Global Environment: The Issue of Additionality,
EED Report 1992/4, NOK 120.

Olav Kjarven, FNI, Facing the Challenge of Change: The World Bank and the Global Environment
Facility. EED Report 1992/3, NOK 240.

Kire Willoch, County Governor of Oslo and Akershus, International Harmony requires Global
Environmental Protection, EED Report 1992/2, NOK 120.

Kjell Berger, Olav Kjorven, Leiv Lunde, Strukturen i u-Jandenes oljeforbruk til transport, (The structure
of oil consumption in the transport sector of developing countries), EED Report 1992/1, NOK 120.

1991

International Challenges, Special Issue on Energy, volume 11, No. 4, 1991, NOK 50.

Leiv Lunde, FNI, Science or Politics in the Global Greenhouse? A Study of the Development towards

FNI, 3 January 1994 7



Scientific Consensus on Climate Change, EED Report 1991/8, NOK 240.

Helge Ole Bergesen, FNI, Symbol or Substance? The climate policy of the European Community, EED
Report 1991/7, NOK 120.

Dag Harald Claes, FNI, Internasjonale klimaforhandlinger og teorier om kollektiv handling, (International
climate negotiations and theories of collective action), EED Report 1991/6, NOK 120.

H.O. Bergesen, S. Andresen, K. Dahl Martinsen, T. Haugland, K. Roland, 0 . Olsen, I. Rivedal, B.S. Tranay,
J. Lohmann, L. Lunde, A.K. Sydnes, S. Hansen, J. Wettestad, I. Isaksen, Greenhouse Policy Studies by the
Fridtjof Nansen Institute and ECON: 13 Abstracts. EED Publication 1991/5, free of charge.

Anne Kristin Sydnes, FNI, Developing Countries in Global Climate Negotiations,
EED Report 1991/4, NOK 120.

Helge Ole Bergesen, Kjell Roland & Anne Kristin Sydnes, Petroleum in Sustainable Development - A
Contradiction in Terms or a Bridge to the Future?, EED Report 1991/3, NOK 120.

Bent Sofus Traiwy & Helge Ole Bergesen, FNI, Sustainable Development in UN Agencies: "Old Wine in
New Bottles?", EED Report 1991/2, NOK 120.

Stein Hansen, Energy, Environment and Economic Growth in a Developing Country Perspective, EED
Report 1991/1, NOK 120.

1990

H.O. Bergesen, S. Andresen, K. Dahl Martinsen, T. Haugland, K. Roland, I. Rivedal, B.S. Tranery, J.
Lohmann, L. Lunde, A.K. Sydnes, S. Hansen, J. Wettestad, I. Isaksen, Klimastudier ved Fridtjof Nansens
Institutt og ECON: 12 sammendrag. EED Publication 1990/20, free of charge.

Jorgen Wettestad, Steinar Andresen, Torleif Haugland, Ivar Isaksen, Effektiv verifikasjon av internasjonale
drivhusavtaler: Teknisk oppnaelig, men politisk komplisert?, (Effective Verification of Internationa]
Greenhouse Agreements: Technically Feasible, but Politically Complicated?) EED Report 1990/19, NOK 120.

Steinar Andresen, FNI, USAs drivhuspolitikk: Bakstreversk eller realistisk?, (US Greenhouse Policy:
Reactionary or Realistic?) EED Report 1990/18, NOK 120.

Kjell Roland & Torleif Haugland, ECON, Energy, Environment and Development in China, EED Report
1990/17, NOK 120.

Jens Lohmann, Energy, Environment and Development in Mexico, EED Report 1990/16, NOK 200.

Ingebjerg Rivedal & Bent Sofus Traney, FNI, Energy, Environment and Development in Brazil, EED Report
1990/15, NOK 120.

Kare Dahl Martinsen, FNI, Sovjetunionen og klimaendringene, (the Soviet Union and the climate changes).
EED Report 1990/13, NOK 120.

Helge Ole Bergesen, FNI, Environment, Security and Politicians: Do They Really Mean (and Know) what
They are Saying? Proposal for a Litmus Test of Commitment to Global Environmental Regimes, EED
Report 1990/12, NOK 120.

Torleif Haugland, 0ystein Olsen and Kjell Roland, ECON, Stabilizing CO2-Emissions by Carbon Taxes -A
Viable Option?, EED Report 1990/11, NOK 120.

Torlcif Haugland, ECON, Energy - A Growth-Limiting Factor?, EED Report 1990/10, NOK 120.

Lciv Lunde, FNI, The North/South Dimension in Global Greenhouse Politics; Conflicts, Dilemmas,

FNI, 3 January 1994 3



Solutions, EED Report 1990/9, NOK 120.

Jayanth Sathaye, Lawrence Berkeley Laboratory, Developing Countries and Global Climate Change, EED
Report 1990/8, NOK 200.

William U. Chandler and Stanislav Kolar, Battelle, Washington D.C., Carbon Emissions Futures for Eight
Industrialized Countries, EED Report 1990/7, NOK 200.

Researchers from the Beijer Institute, ECON - Center for Economic Analysis, and the Fridtjof Nansen Institute,
Towards Sustainable Energy Development. The Energy Activities of the UN System and the Development
Banks, EED Report 1990/6, NOK 120.

David Pearce, London Environmental Economics Institute, Economics and the Global Environmental
Challenge, EED Report 1990/5, NOK 200.

Yuri Sinyak, International Institute for Applied Systems Analysis, USSR: Energy and Global Wanning, EED
Report 1990/4, NOK 200.

Stein Hansen, Nordic Consulting Group, og Kjell Roland, ECON, European Climate Change Cooperation -
A Role for Emission Trading?, EED Report 1990/3, NOK 120.

Raino Malnes, Universitetet i Oslo, The Environment and Duties to Future Generations. An Elaboration
of 'Sustainable Development', EED Report 1990/2, NOK 120.

Geir Helge Andersen, FNI, En kritisk analyse av prognoser for olje-ettersperselen i utviklingsland,
(A critical analysis of forecasts for oil demand in developing countries). EED Report 1990/1, NOK 120.

Students and academic institutions pay 50% of the listed price. Postage will be added.

ORDER FORM:

I wish to order the following publications:

NAME:

ADDRESS:

Please return to:

The Fridtjof Nansen Institute,
P. O. Box 326
N-1324 Lysaker
Norway

Tel: +47 67 53 89 12
Fax: +47 67 12 50 47

FNI, 3 January 1994


