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Preface

ECON - Center for Economic Analysis and the Fridtjof Nansen Institute (FNI) present
in this volume abstracts of thirteen greenhouse policy studies from the two research
institutions. The Resource Management Programme at FNI is responsible for the report
on US greenhouse policy and, in cooperation with ECON and the University of Oslo,
has written the study on verification of greenhouse agreements. The report on Soviet
greenhouse policy was carried out by the Soviet Studies Programme at FNI. The other
reports summarized here were written within the framework of the EED Programme
(Energy, Environment and Development - Third World Strategies and International
Cooperation), which is a joint undertaking between FNI's Energy Programme and
ECON.

We have received financial support to carry out these studies from the Norwegian

Research Council for Applied Social Science, the Ministry of Foreign Affairs, and the

Ministry of Environment.

Kjell Roland Anne Kristin Sydnes
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1. THE NORTH/SOUTH DIMENSION IN GLOBAL
GREENHOUSE POLITICS: CONFLICTS, DILEMMAS,
SOLUTIONS

By Leiv Lunde, Report 1990/9, 44 pages

The aim of this report is to analyse the likelihood, sources and developments of
North/South conflicts in the coming negotiations on climate change conventions and
protocols. Starting out by briefly discussing the sources of greenhouse and North/South
conflicts separately, the main subject of the study is to point out what is likely to happen
when these two issue areas are merged. Toward the end of the report, the prospects for
increased North/South cooperation on global environmental issues are discussed, and
several suggestions for how to increase the potential for such cooperation are also put
forward.

In the first chapter, I start out by exploring the reasons why the greenhouse effect
confronts human society with a multitude of difficult political challenges. Then the most
important sources or conditions of general North/South conflict are singled out. I find
these to be interdependence and asymmetries in economic and political power. Four
dimensions of these power asymmetries are pointed to: Fundamental conflicts over the
global distribution of economic resources, conflicts of attitudes and perceptions, conflicts
over means and institutions in the global economy, and finally conflicts created by
asymmetric North/South knowledge structures.

Chapter two gives the main argument of the paper, by presenting an issue-specific
problem structure of North/South greenhouse conflicts. A look at the asymmetric
structure of greenhouse gas emissions demonstrates why poor countries claim that the
North is responsible for the current state of the global environment. But it does also
show that while South's historic contributions to global warming are minimal, third world
countries are expected to grow into the major emitters of greenhouse gases within 20 -
50 years. Thus, a global approach to greenhouse bargaining will require participation by
rich and poor countries alike, though at different levels of commitment and
responsibility.

The impacts of global warming are also likely to differ in a North/South context, and may

militate against global compromises. To reach a bargaining solution, the various parties

have to share some kind of common definition of the problem, whereas I suggest some

reasons why this will be very difficult with regard to global warming. Moreover, the

asymmetric North/South climate knowledge structure further complicates this picture. It

is argued that unless poor countries are effectively integrated in the consensus-building

efforts in the Intergovernmental Panel on Climate Change (IPCC) and elsewhere, the
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South can not be expected to fully support global measures aimed at reductions of
greenhouse gas emissions.

The crux of the conflict thesis rests with the observation that the emission, impact and
knowledge asymmetries mirror almost identical North/South asymmetries in economic
development. The prevailing lopsided international economic order is reflected in a less
recognized but similarly inequitable ecological order. Therefore it is practically impossible
to address global cooperation on the greenhouse problem without at the same time
discussing global redistribution of wealth. Acknowledging this fact, how should one
distribute the costs of combating global wanning between rich and poor countries ? The
report presents the main options that have figured in the international debate so far, and
finds North and South sharply at odds on the question of which distribution formula to
apply in this context.

The rest of the chapter is devoted to a discussion of what will be the actual content and
shape of future North/South greenhouse conflicts. Disputes over the volume of
North/South concessions in global climate agreements, and the institutional mechanisms
for how to transfer resources from North to South, are likely candidates in this regard.
In addition, I point to conflicts that are already surfacing on the questions of "green
conditionality" and perceived threats to the sovereignty of third world nations that are
faced with demands to e.g. stop exploitation of rain forests. Finally, the issues of coal use

in developing countries,population growth and deforestation are put forward as concrete
manifestations of how difficult future North/South greenhouse bargaining could turn out
to be.

Chapter three questions important elements of the underlying conflict assumptions
hitherto applied. It is argued that increased environmental interdependence might under
certain conditions lead to more rather than less North/South cooperation, and that a
pattern of increased cooperation between rich and poor countries could evolve despite
the current deep power asymmetries. Several recent developments in the politics of
North/South relations are discussed in order to illustrate that the propensity for increased
North/South greenhouse conflicts need not be as evident and all-embracing as many
analysts seem to believe.

In concluding, a number of concrete strategies for how to enhance the potential for
North/South greenhouse cooperation are discussed. Exploiting the opportunities of
environmental action by developing countries in areas where the (environmental and
economic) benefits derived from taking action promise to exceed costs, is presented as
one interesting approach in this regard, not least with respect to enhanced energy
efficiency and more rational forestry policies. Moreover, several suggestions are put
forward for how to capitalize on opportunities opened by the present East/West detente
and the possible changes in North/South conflict perceptions in a constantly more
interdependent world.
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2. ENERGY - A GROWTH LIMITING FACTOR?

By Torleif Haugland, Report 1990/10, 23 pages

From Malthus to the Brundtland report

The proposition that the stock of natural resources will run out and eventually cause
economic slow-down is not new. In classical economic theory, natural resources play a
decisive role as growth limiting factors (Malthus and Ricardo). Close to two centuries
later, in 1972 the "Club of Rome" predicted that doomsday would come; either as a
result of depletion of natural resources, or through a collapse triggered by a sudden
increase in the level of pollution.

In the Brundtland report the perception of the relationship between economic growth
and natural resources is more balanced and optimistic. Economic growth with resulting
industrialisation and urbanisation is still seen as a potential threat to our civilisation but
a zero-growth solution is no longer considered a realistic or desirable option. In fact,
economic growth and technological progress are considered imperative to the resolution
of the fundamental challenges related to the management of natural resources and
environmental concerns.

Energy - three main characteristics

Three fundamental characteristics of energy may constitute an impediment to growth:

1. Energy primarily originates from non-renewable sources. Human ingenuity can
for some time compensate for the depletion of resources but in the long term
one cannot escape the physical reality that fossil fuel deposits will run out and
require costly adjustment processes.

2. The location of energy is unequally distributed, and gives rise to economic and
political risks. High and volatile oil prices in the 1970s and early 1980s had
major negative macroeconomic effects. Developing countries accumulated
unsustainable current account deficits which eventually forced the countries to
impose tough austerity programmes. Industrialised countries launched expensive
energy programmes to hedge against future energy supply disruptions.

3. Energy is environmentally destructive. Removing pollutants from fossil fuels

requires economic resources that otherwise might be allocated to capacity

expanding investments. The global environmental challenges, primarily related
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to emission of greenhouse gases, can only be solved through limitations to fossil
fuel consumption. Decoupling the parity between economic growth and energy
requirements may be a difficult task to undertake, in particular in developing
countries.

The energy - economic growth connection

Empirical studies do not give support to the hypothesis that large energy reserves are
essential for economic growth. Energy-poor countries like Japan, Switzerland, South
Korea and Taiwan have done well in terms of economic performance while developing
countries like Mexico and several Middle East and African countries, rich in energy

supplies, have done badly in terms of economic growth.

Nevertheless there should not exist any doubt that in a given situation reduced
availability of energy supplies will have negative macroeconomic effects. It is in this
context important to stress the partial nature of this conclusion. Ample energy supplies
do not make a country immune to political and economical turbulence. On the other
hand even stable and well managed regimes are vulnerable to deterioration in energy
availability whether brought about through resource depletion, international supply
disruptions or as a result of environmental considerations.

Why developing countries suffer more

To developing countries energy scarcity is more than a potential threat to economic
welfare. Energy scarcity is an everyday problem in most developing countries that incurs
major economic losses as capital is kept idle by lack of energy supplies. Furthermore,
a series of technological characteristics, economical and institutional features makes it
difficult for developing countries to curb growth in energy demand.

Energy consumption per capita is low in developing countries and economic development
will require it to grow as countries modernise. Energy-intensive industry will attain a
higher share of total production as deliveries for infra-structure investments grow.
Furthermore, higher income and urbanization lead to strong growth in energy use by
households and induce a switch from non-commercial to commercial energy products.

Poor countries often lack policy instruments and political stability to undertake extensive
reforms related to energy markets. For example energy price increases are often
followed by political unrest. Industrial sectors in developing countries also have little
flexibility in adjusting to higher fuel prices.



- ECON/FNI -
Summary of EED-publications

3. ENVIRONMENT, SECURITY AND POLITICIANS: DO THEY
REALLY MEAN (AND KNOW) WHAT THEY ARE SAYING?

By Helge Ole Bergesen, Report 1990/12, 14 pages

Proposal for a litmus test of commitment to global environmental regimes

Political leaders across the world have begun to compare the environmental predicament
with the dangers of war. A typical example is the opening paragraph of the Toronto
declaration on the changing atmosphere: "Humanity is conducting an unintended,
uncontrolled, globally pervasive experiment whose ultimate consequences could be
second only to global nuclear war. The Earth's atmosphere is being changed at an
unprecedented rate ... These changes represent a major threat to international security'1.

Such ringing pronouncements of concern for the fate of the globe causes the sceptical
observer to ask: How much is empty rhetoric, how much is an expression of real concern
and, most importantly, is there any will to translate words into deeds? The purpose of
this paper is to develop an approach - a litmus test - that can make it possible to
distinguish between environmental lip service and real commitment.

The crux of the test is political support for international environmental regimes and the
affiliated inter-governmental organisations (IGOs). If a government is really concerned
about finding a global solution to a serious environmental problem, it will actively
support the development of an IGO with powers and abilities to play an independent,
supervising role. The more serious the environmental threat is perceived to be, the
stronger the expression of such support - by transfer of money and decisionmaking
powers - to the IGO. If the threat is comparable to the dangers of war, it is reasonable
to expect the government in question to promote an international regime with both
adjudicating and enforcement functions, i.e. moving towards the top of the "activity scale"
outlined in the paper.

Such changes in the international system of decisionmaking have been strongly advocated

by the Brundtland Commission, the Hague Summit and most recently by the Secretary

General of the UN Conference on Environment and Development, Mr. Maurice Strong.

The suggested litmus test will reveal whether political action on the part of major

governments is aimed in that direction.

The author proposes to apply the test to the preparatory work of the UN Conference

and the forthcoming negotiations on a global climate convention. He points to the need

to integrate this kind of research with economic studies of optimal solutions to the
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problems of global warming. Analyses of economic rationality without reference to
political realities are only of academic interest.

He also points to the potential for enriching the debate among students of international
relations with studies of global environmental affairs.

4. THE SOVIET UNION AND THE CLIMATE CHANGES:
HEADING FOR THE ETERNAL SUMMER?

By Kare Dahl Martinsen, Report 1990/13, 33 pages

In our study of Soviet climate policy we have focused on the general changes in the
official environmental policy, past and present research on climate changes, recent and
future trends in Soviet emission levels, and various strategies that can be adopted to
reduce the emissions.

In the past, Soviet politicians have always claimed that a planned economy is more
capable than a market economy of internalising external costs like pollution. This was
clearly not so, the detrimental effects on the environment led to a mobilization at grass
root level from the mid-sixties. Today, environmental issues have been given top priority
by the politicians. So far, climate changes have not been given much attention compared
to the other ecological problems that have come to the forefront. As a signal that the
official policy has changed, various laws have been passed to ensure that nature is
protected and special governmental organs have been set up.

The lack of emphasis on climate change is partly due to the predominantly positive
attitude concerning the outlook for the Soviet Union if the average temperature
increases. Leading Soviet scientists have maintained that such a development will be
beneficial. This view is presently changing and much is being done to catch up on
Western research. Various research programmes on climate changes have been initiated
by the Government and the Academy of Sciences. In some of the cases, matters came
to a halt at the declaratory stage. Judging from those programmes that are undertaken,
progress is sluggish, and they are clearly unable to provide the politicians with the
scientific input they need in the decision-making process.

One of the main causes behind the dismal Soviet environmental record, is the lack of
organs to ensure that the political initiatives are implemented at local level. A number
of different bodies exist, but their authority is overlapping, and the scope of their
responsibility is not clearly defined. The arrival on the scene of the new State Committee
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for the Environment in 1988 was seen as an important measure to coordinate
environmental work, provide the politicians with expertise, and prevent the planning
authorities from making decisions that would have negative effects on the environment.
Due to competition with other state bodies, as well as contradictory measures taken by
the Soviet leadership, the State Committee has been unable to live up to the initial
expectations.

Soviet emission levels make the country number two internationally, ranking behind the
United States. This is mainly due to the energy intensity of the economy in addition to
enormous energy waste in the production process. Any reduction of the levels in the
future is improbable. The Soviet government has put forward an Energy Programme

where a further expansion in energy production is envisioned. The consumption of fuels
like coal and oil is to increase according to the plan. Climate-friendly alternatives, such
as renewable energy sources or nuclear power, will not play a major role in future Soviet
energy production. The Chernobyl-disaster has spurred wide-scale criticism of the Soviet
nuclear energy scheme incorporated in the Energy Programme. Oil and coal may
therefore increase even more than predicted.

Some experts have underlined the potential benign effects of a structural change in the
economy, less dependence on heavy industry and an increase in the production of
consumer goods. We believe that this is disputable; a structural change will lead to the
expansion of some energy-intensive industries like pulp, plastics etc. Car transport will
also grow.

Soviet scholars have put forward scenarios for a more climate-friendly energy
development, ranging from a stabilisation to a 20% reduction of CO2-emissions by the
year 2030. According to our estimates, a reduction of emission level is not likely to
occur unless the basic mechanisms of the energy sector are changed. By this we
understand a shift from supply-side management to giving the responsibility to the end-
users. The easiest way of doing this would be to change the price-mechanism. Changes
of this character depend entirely on the ongoing reforms in the Soviet Union.
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5. EC CLIMATE POLICY

By Helge Ole Bergesen, Report 1990/14, 22 pages

The main purpose of this report is to describe the development in EC attitudes to
international climate policy and evaluate the factors that influence them. These issues
are closely related to the "1992" process. Hence the coupling between climate policy and
the development of the international market is emphasized, in particular the institutional
questions.

Current EC CO2 emissions are around 2.7 billion tons, corresponding to 13% of world
total (15% when the former East German territory is added): The energy sector accounts
for more than 1 billion, the transport sector for 600 million. The emissions declined from
1980 to 86, but are now on the increase again. The EC Commission has made a number
of estimates on future emissions in various policy scenarios. The difference between the
highest emission level in 2010 and the lowest is of the order of 1.4 billion tons. Under
the most favourable conditions emissions can be stabilized at present levels by 2000 and
reduced by 19% in 2010. This requires a radical increase in consumer prices of fossil
fuels.

The attitude of the Community by the end of 1990 to the climate issues can be

summarized as follows:

• Scientific uncertainty concerning the greenhouse effect and its impact should not
be used as a pretext to delay political action.

• The industrialized countries have the major responsibility for the greenhouse

problems and should therefore initiate international action. "Likeminded

countries" willing to start the process of stabilization now should act on their

own, thereby providing an example for a future global agreement.

• The industrialized countries should provide substantial, additional resources to

developing countries in order to stimulate their participation in global climate

cooperation.

There is at present an intense discussion going on within the Community on the means
to achieve the goal of stabilizing CO2 emissions for the EC countries as a group, focusing
on taxes and levies on energy. This is closely linked to the internal market and the aim
of tax harmonisation, which has turned out to be very difficult to achieve.

10
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Further development of EC climate policy therefore hinges in the future direction of the
"1992" process and the decisionmaking rules to be developed in this context. The ongoing
intergovernmental conference will determine, among other issues, whether the rules of
majority decisions shall be applied to environmental policy. If this is the outcome, the
Community will appear as a more self-confident and effective actor in international
climate negotiations.

In addition, such institutional changes would reduce the importance of intergovernmental
bargaining in EC policymaking and correspondingly raise the importance of public
opinion and the way it is channeled into the decisionmaking bodies at Community level.

6. BRAZILIAN ENERGY POLICY: SELF-SUFFICIENCY AND
STATE INTERVENTION

By Ingebj0rg Rivedal and Bent Sofus Tran0y, Report 1990/15, 63 pages

In Brazil, the most important energy carriers are hydro power and petroleum. This is

likely to continue on account of the country's resource base and the state's energy policy:

Energy reserves

The country's potential for hydro power is huge, and so are petroleum reserves. These
reserves may however be costly to exploit: offshore oil fields require new deep water
technology, and the hydro potential is located in remote areas, and long distance
transmission will thus be necessary.

Natural gas, coal and uranium reserves are also present, but are not considered profitable
to exploit.

Energy policy

After the first oil crisis, Brazilian energy policy was turned: from a preference for

imported oil to a target of self-sufficiency. As means to this end, the development of

hydro and petroleum resources was accelerated and large projects were initiated and

undertaken - by state companies. Also atomic power stations and production of ethanol -

alcohol from sugar cane for use in the transport sector - were initiated. This new and

intervening policy was costly, thus contributing to public deficits, which in turn

11
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contributed to inflation.

Energy prices are set by the government, usually too low to cover production costs.
These subsidies are intended to direct consumers to the preferred energy carriers:
Ethanol and electricity. Consumers seem to respond to changed relative prices: In the
industrial sector there has been substitution from petroleum to electricity, and in the
transport sector from petroleum to ethanol.

Fuel mix is sensitive to prices, but higher energy prices do not seem to lower total energy
consumption: consumption has increased as prices have increased. Higher prices usually
reduce consumption, so in this case demand-stimulation from GDP-growth has outpaced
the negative price effect.

Energy policy (after the first oil crisis) has been successful in the sense that domestic
energy production has increased (especially hydro and petroleum) and imports have
decreased (after 1979, and both in absolute and relative figures). On the other hand, the
targets about energy conservation and cost minimization in the energy sector are fulfilled
only to a small degree. Anyway, the state has proven able to implement a new policy and
achieve results within a relatively short period. These results are achieved in spite of the
curbing effects on policy implementation from the vast bureaucracy, the foreign debt
(difficult to receive loans for the energy sector) and claims for balanced fiscal budgets.

Environment policy and climate changes

Traditionally, environmental considerations have not been included in energy planning.
This has changed the latest years: An environmental impact study must be carried out
before any project (energy production as well as other activities) can be started. Whether
this really means priority to environmental considerations is difficult to say.

In the public opinion and among politicians, there is a growing awareness of
environmental problems, especially of the deforestation in Amazonia and urban air and
water pollution. Brazil has been more active in international environment cooperation
the latest years: In 1990, the country signed the Montreal Protocol on Substances that
Deplete the Ozone Layer. Further, Brazil will host the 1992 UN Conference on
Environment and Development, and has participated in the Intergovernmental Panel on
Climate Change (IPCC) Special Committee on the Participation of Developing
Countries.

In the forthcoming negotiations on an agreement to limit fossil fuel consumption, Brazil

is expected to stress the sovereignty of developing countries, both as regards resource

management (the Amazon forest) and growth options. Limitations on fossil fuel

consumption may curb economic growth, as energy and growth are positively correlated.

12
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It is not possible quickly and completely to substitute all fossil fuels by cleaner energy
carriers. New plants for cleaner fuels require a long construction period and are
expensive. But in the future, it is possible to cover a larger share of total consumption
by hydro power. However, due to the size of the economy, Brazil will still have a high
nominal consumption of fossil fuels.

7. MEXICO - A COUNTRY IN ECONOMIC AND
ECOLOGICAL CRISIS

By Jens Lohmann, Report 1990/16, 88 pages

Mexico is experiencing its worst economic crisis for more than 50 years, after decades

of unprecedented growth. The current political system, where the same party has held

power without interruption since its foundation in 1929, is shaking. And pollution is so

serious in certain areas, that the country can be said to be approaching an ecological

crisis.

From "miracle" to crisis

After decades of uninterrupted and high economic growth - which made politicians and
economists talk about "the Mexican Miracle" - the first crisis signals appeared in the mid-
seventies.

By changing the energy strategy from only using oil as a resource for national
development to use it to earn money abroad, economic growth was achieved again, and
up to 1982 the country experienced a hectic oil boom, This attracted lots of bankers and
financiers from abroad, and served to "petrolize" the Mexican economy.

The boom resulted in a multiplication of foreign debt, converting Mexico to the second

most indebted developing country after Brazil. In 1982 the government had to declare

a moratorium on debt repayments.

The economic solution

The government tried to solve the crisis through a radical shift from a mixed economy

with a dominating state influence to a liberalized market economy. Privatization,

liberalization, opening of the hitherto highly protected Mexican market to foreign

competitors and investors, abolition of subsidies on staple foods and public transportation

13
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- are some of the elements in the governments reconstruction plan.

After eight years of reconstruction efforts the main economic problems remain unsolved,

even though improvements can be identified in some areas.

Lack of capital to modernize the generally obsolete production apparatus, repayments
on its more than 100 billion US$ debt and an inefficient and often corrupt bureaucracy
all complicate current reform efforts. Adding to these problems are the various political
pressures brought to bear on the ruling party amidst fear of growing social and political
unrest led by a still more outspoken opposition.

The energy situation

Mexico's considerable energy potential has played an important role in the development
of the "miracle" and the efforts to solve the economic crisis.

After the nationalization of the mainly foreign owned oil industry in 1938, the energy
potential (mainly oil) was considered a national, strategic resource which should only be
used for domestic purposes, i.e. as a resource for the modernization of the country, and
not for export.

When the economic crisis first broke through in the mid-seventies, this strategy was
abandoned, and oil was used to earn foreign currency.

The grave inefficiencies in the production and use of energy were not dealt with,

however. Easy access to oil, natural gas and hydropower, and the government's policy of

keeping the prices of energy down as a way of subsidizing industry, transport, agriculture

and private households, contributed to a widespread waste-mentality in the whole energy

sector.

However, throughout the eighties Mexican authorities and experts have realized that the
non-renewable energy resources are quite limited. Proven oil reserves, which were
written up from 16 billion barrels in 1977 to 40 billion in 1978, and to 81 billion in 1981,
have been written down since 1982, and were in 1989 estimated at 54 billion barrels.

Oil currently makes up more than 65 percent of Mexico's energy consumption, with

natural gas about 20 percent and coal, hydro power and geothermal about 5 % each.

Although still a net exporter of oil, the most pessimistic forecasts see Mexico becoming

a net oil importer within 10 to 20 years, as reserves become more expensive and difficult

to exploit.

The increasing pollution that stems from the growing and inefficient consumption of

14
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energy is now acknowledged by the Mexican authorities as a major challenge. This
acknowledgement has led to several quite ambitious initiatives recently with the aim of
reducing energy-related pollution, with the positive by-effect that scarce energy sources
are saved.

The environment

Mexico can be considered a country in ecological crisis. Deforestation, desertification,
heavily polluted rivers and lakes, and, not least, serious air pollution in and around big
urban and industrial centres are all evidence of the critical environmental situation
currently experienced by the Mexicans.

Particularly in the Valley of Mexico, where the Mexico City Metropolitan Area with its

more than 20 million inhabitants is located, air pollution is now considered a serious

health problem.

Large emissions of SO2, NOX, CO, unburnt gasoline and diesel, and particles from
combustion of hydrocarbons used in transport, industry and energy generation have
transformed the Valley into one of the most polluted areas in the world.

Mexico is also one of the developing countries that emit the largest volume of
greenhouse gases into the atmosphere. According to 1987 figures from the World
Resources Institute, which include CO2, methane and CFC emissions, Mexico ranks 13th
in the world, and fifth among the developing countries, with 1,4 percent of total global
emissions.

Environmental policy

The Mexican authorities have recently taken various steps to contain pollution.

The use of fuel oil in the thermo-electric plants in the Valley of Mexico has been
considerably reduced, and more natural gas is used instead.

An ambitious programme is being carried out to improve public transportation and

reduce circulation of private cars.

The quality of the gasoline is being improved and new automobiles manufactured in

Mexico shall be equipped with catalytic converters from 1991.

15
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Future perspectives

The future energy and environmental policy in Mexico will be developed according to
a new economic strategy, which requires deep changes in the economic structures. These
changes may again lead to considerable social changes, where the possibility of social
(and possibly political) violence cannot be excluded.

Mexico's economic future is uncertain, and it will depend much on whether the ruling
party, PRI, will manage to remain in power, as the whole political system is based on the
party.

With respect to the energy and environmental policy, the unclear political and economic
situation makes it difficult to predict whether the ambitious reform programs in these
sectors will succeed.

On the positive side there is considerable pressure from the population to take effective
steps to solve the many serious environmental problems. Moreover, there is a pressing
economic need to reduce oil consumption to avoid becoming a net importer of oil, and
the potential of other energy resources is considerable. The reduction of energy subsidies
and removal of protectionist barriers are also forcing the Mexican industry to modernize
and rationalize to become internationally competitive, resulting in a more efficient energy
consumption.

On the negative side there are several factors which may work against the intended

energy and environmental policy reforms:

Lack of economic resources because of the continued economic crisis, the huge debt

service obligations and the considerable uncertainty about the country's political and

economic prospects all serve to cloud Mexico's horizon. Problems are also created by

lack of technology and know-how, the inertia of the bureaucracy and widespread

corruption.

Conclusion

Mexico is in a difficult economic, political and ecological situation, but it has the

advantage of having plenty of natural resources, including energy resources, thus having

a promising potential for further development.

Mexico is suffering the consequences of decades of a growth policy which allowed
wasteful use of resources, i.e. energy - but the government now seems to recognize the
environmental threats. Various efforts are now being made to contain pollution locally
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and nationally, and Mexico plays an active role in the recently initiated negotiations on

a global climate convention.

But Mexico is in a situation similar in many ways to that of many East European
countries after the fall of the communist regimes. The old political system is tumbling,
ambitious reform plans are initiated, but there is a lack of resources.

Thus Mexico needs assistance and cooperation - not only because of its critical economic

environmental situation, but also because the size of the Mexican economy makes the

country an important actor in global environmental negotiations.

8. ENERGY, ENVIRONMENT AND DEVELOPMENT IN
CHINA

By Torleif Haugland and Kjell Roland, Report 1990/17, 61 pages

Developments and structure of energy consumption

Since the socialist revolution in 1949 China has undergone periods of strong growth
followed by years of political turmoil and economic setback. For the period 1953-1988
as a whole GDP grew at an average rate of 6,9% p.a., while energy consumption showed
a growth rate of 8,5%.

Two features of the economy are important in order to understand the development and
current structure of energy consumption:

i. Manufacturing industry production, and in particular energy intensive industry,
represent a large share of GDP.

ii. Regional and local self-reliance have been major priorities in Chinese economic

policy. Hence the economy is largely based on small units which do not enjoy

the full benefits of economies of scale.

Both these factors have contributed to the exceptionally high energy intensity (energy

consumption per unit of GDP) in China. Though there are majors flaws in comparing

energy intensities among countries, it is generally believed that the aggregated energy

intensity of China is three times the level in industrialised countries and twice as high as

in many other developing countries.
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The fact that some 80% of energy use in households is burning of raw coal is another
explanation for the wastage in energy use. Efficiency in household use is in many cases
as low as 10%.

Coal - the principal energy source

China is the world leading coal producer and with the production target for year 2000
of 1.4 billion tons the country will produce about 1/3 of the world total. Coal will
continue to be the dominant fuel in the Chinese energy balance (75% in 1988) and its
share of total energy requirement may even increase in the future. The attractiveness
of coal is based on the vast resource base and low extraction costs.

The prospects for large increases in oil and natural gas production are bleaker. Natural
gas reserves are fairly limited while promising oil reserves are located mostly in the north
west, some 3500 km from the main population centres in the east. Exploration and
development in these regions are hampered by lack of technology and financial
resources.

Environmental policy

Environmental issues have over the last few years gained increasing political attention
in China. Local air pollution from coal use in the cities is appalling and incurs major
health problems. Regional consequences of energy production and consumption like
acid rain and impacts of hydro power projects are also starting to influence energy
policies.

The primary objective of environmental policy is to achieve more efficient and cleaner

combustion of coal. The principal responses to these challenges seem to be:

• construction of large district heating schemes

• develop and disseminate industrial coal briquettes that assure cleaner and more

efficient burning of coal, installation of more efficient boilers and stoves

• substitute direct burning of coal for electricity through expansion of generating

capacity in the electricity sector

• price reforms which introduce incentives to save energy

Global environmental issues (e.g. CO2 emissions) have until now had little impact on
the formulation of energy policy. However there seems to be a growing recognition that
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local, regional and global environmental problems call for the same type of policy; energy
conservation and fuel substitution.

Scope for future energy conservation and fuel switching

China has achieved impressive results in energy improvements during the 1980s, albeit
from a level of high energy intensity. Energy efficiency improved on average 4% p.a.
from 1980 to 1988. The major part of the improvement (50-60%) was the result of
changes to industrial structures while technology improvements and improved
management in industry contributed 1/3.

Further improvements in energy efficiency rely largely on technological progress, access
to financial resources and price reforms. Energy prices for most fuels are set by the state
and do not cover production costs. Therefore, prices do not give consumers the
incentives to economize with energy. The price reforms were brought to a halt as part
of the austerity programme initiated at the end of 1988. The 8th five-year plan, running
from 1991 to 1995, have indicated a resumption of price reforms. It is however still
unclear how far the reform will go in the direction of raising energy prices to cost of
production. A further liberalizing of the economy with greater autonomy for individual
production units is also critical for further energy efficiency gains.

Fuel switching from coal to more benign energy sources is not likely to play an important
role in China. Still, hydro power offers some scope for replacing coal fired power plants.
Hydro power resources are believed to be the largest in the world with an exploitable
potential of 380 GW (1900 Twh/year), four times the current total production of
electricity. There exist major financial, technical and environmental obstacles to a large
scale exploitation of hydro power. Most of the resources are in the South West, West
and North West some 2000-3000 km from the main load centres. Even with a very
ambitious program for construction of hydro power plants (260 GW by 2025) some
450GW of additional coal fired plants representing 870 million tons of annual coal
consumption would have to be built to meet electricity demand in 2025.

9. ENERGY, ENVIRONMENT AND ECONOMIC GROWTH;
A DEVELOPING COUNTRY PERSPECTIVE

By Stein Hansen, Report 1991/1, 21 pages

Rearrangement of matter is the central physical fact about the economic process. Matter

cannot be destroyed in the economic system, it can merely be converted and dissipated.
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These transformation processes generate wastes some of which can be economically
recycled, whereas others cannot. In these processes energy is degraded. This means that
little by little the capacity to rearrange matter is irrevocably used up. Energy flows also
drive the basic physical, chemical, and biological processes which maintain our life
support systems, e.g. air, water, and soils. It is eventually the capacity of these systems
that will limit the scale of human activities, i.e. long term global economic growth.

Such fundamentals were acknowledged in classical economics ( Ricardo, Malthus, Jevons,
Stuart Mill, and Marshall) in the last century. Their pessimism as regards global growth
perspectives was founded on exactly such considerations wherein the non-sustainability
of population growth played a major role. Following the depression in the 1930s
economic policy research concentrated on short term activity generation issues (emp-
loyment generation; Keynes), and natural resource constraints drifted out of focus. So
also in the first two decades after the second world war, which were dominated by
reconstruction and the roles of capital, labour and technology improvements.
Technological progress and productivity improvements due to enhancement of the
human resource base through education and health investments were seen as more than
off-setting the possible limitations to growth resulting from extractions from the natural
resource base.

Economic research in the 1970s and early 1980s concluded that since the industrial
revolution, national natural resource endowments had played a minor role in the
economic development process. No apparent correlation or causal relationships are easily
established between national natural-resource affluence and economic and social
development indicators. Some of the most natural-resource-poor developing countries
can show the most impressive economic and social development performance (recently,
Korea, Taiwan, and earlier, Switzerland and Japan), whereas some of the most natural-
resource-rich countries have completely failed to take part in global economic
development (Argentina, Myanmar (Burma), and Zaire).

Special studies comparing the economic and social development performance of mineral
exporting developing countries to that of other developing countries show that mineral
surplus endowments have not resulted in higher growth rates in economic and social
indicators. It appears that so-called "non-economic" factors such as the political climate,
nation building, concerted efforts at enhancing the human resource base, along with
economic policies enhancing efficient resource use; together these determine the
economic and political organization of societies, and have constituted the main reason
why some countries have progressed while others have faltered, regardless of their
natural resource base.

Income as defined in economics is the maximum amount the recipient could consume

in a given period without reducing the amount of possible consumption in future periods.

20



- ECON/FNI -
Summary of EED-publications

This appears quite compatible with the recent policy definitions of sustainable
development. National income accounting is also based on this definition, but when it
was first developed fifty years ago the concerns were not increasing scarcities of the
natural resource base. Consequently, the capital account concentrated on man-made
capital and its depreciation, whereas changes in the natural capital bases of a country,
including the assimilative sink capacities of residuals and emissions from production and
consumption were left out.

Recent coordinated U.N./World Bank efforts at rectifying the national accounting
framework to include the changes in natural resource stocks are of particular importance
to natural resource endowed developing countries. Preliminary computations for
Indonesia covering the 1972-84 period suggest that whereas conventional annual average
GDP growth was 6.9 per cent, a corrected "net" domestic product where the value of the
depletion of some important natural resources are accounted for, grew at no more than
5.4 per cent. Such macro-economic indicators play a fundamental role in national
economic management through the formulation of fiscal and monetary policies, and in
the setting of national investments and conservation programs. Therefore, with continued
ignorance of natural resource depletion, systematic biases will undermine the scope for
sustainable development planning.

The above findings of economic growth analytic research do not conclude that energy
and natural resources are not instrumental in the economic development process. Rather,
the fundamental principles of the first and second laws of thermodynamics are
increasingly being recognized in social sciences, including economics. When growth-
oriented research has found national natural resource endowments not to be a crucial
growth-limiting factor, the explanation is that efficient utilization of a country's
comparative advantages provides for the development of other tradeable goods and
services in exchange for the required energy inputs. Failure to attain such development
and marketability, will inevitably result in severe constraints on a country's economic
freedom of action. Balance of payments problems, uncontrolled inflation, recession,
physical regulations and rationing resulting in parallel markets and smuggling will emerge
and result in growth-inhibiting shortages of energy and other vital imports. Consequently,
growth and development strategies cannot be "blueprinted" across national boundaries,
they must be "tailormade" to each individual country and time period.

Recent development in multisectoral growth models have attempted to link the new
satellite resource accounts data to the conventional input-output tables in efforts to
determine some of the interlinkages between economic- and natural resource variables.
The transfer of such modelling and policy planning technology to resource dependant
developing countries is an important contribution towards helping them to adopt a
broader and more appropriate policy planning framework. Such models can be specified
to illustrate and simulate the expected growth and distributional impacts of specific
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policies affecting resource use. The various consequences of changes in emission charges,
fuel taxes, and specific regulatory measures can be traced, and alternative growth
trajectories presented to political decision makers. Fundamental to their political
acceptance is of course the modells ability to replicate real world conditions.

10. STABILIZING COMMISSIONS BY CARBON TAXES- A
VIABLE OPTION?

By TorJeif Haugland, Kjell Roland and 0ystein Olsen, Report 1990/11,

27 pages

Modelling the international energy markets

The paper presents the results of a comprehensive empirical study tracing a number of
scenarios for the international energy markets under different assumptions with respect
to climate policy. The analysis is carried out by using a global energy demand model,
denoted ECON-ENERGY. The model divides the world into 9 regions, specifying within
each the consumption of energy carriers such as coal, oil, natural gas, hydro and nuclear.

The starting point for the analysis is a base case scenario for the international energy

markets for the period 1987 (the base year of the model) to 2025. Basically, the major

trends from the 1970s and 1980s are prolonged, with respect to economic growth,

changes in energy technology and the expansion of hydro and nuclear power.

Furthermore, the interpretation of the base case scenario is that it does not contain any

specific and coordinated efforts by the international society to curb the further growth

of fossil fuel use.

Climate scenarios

Starting out from this picture of the international energy markets, the model is used to
analyze the effects on the markets for fossil fuels of imposing a carbon tax. The tax is
introduced in the energy markets of all countries between 1995 and 2000, and is
gradually stepped up to 125 US$ per ton carbon at the turn of the century.

The CO2 taxes are added to the prevailing end user prices in all regions, reducing the

demand for all fossil fuels. The various countries and market segments are affected

disproportionately, reflecting differences in price structure and flexibility in energy
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demand. Strongest reductions in demand are found for coal, in particular in regions
where energy prices initially are low. In year 2000, the global consumption of fossil fuels
is 18% below the level in the base case. For CO2 emissions the reduction is somewhat
stronger, due to the significant demand impacts for coal.

Stabilizing CO2 emissions

In this scenario, there is no further escalation of CO2 taxes after 2000. As a
consequence, the development of energy consumption and emissions gradually resume
the pace from the base case scenario, and in 2025 the global emissions of CO2 exceed
the level in 1987 by 66%. On this background, the paper also presents analysis and
calculations where we have posed the following question: How strong policy measures
in terms of a CO2 tax are required to permanently stabilize CO2 emissions at 1987-level
by the year 2000? Two different scenarios for stabilization of CO2 emissions are then
analyzed:

• Regional stabilization (RST): Assuming that all regions independently stabilize

their emissions in 2000 and onwards.

• Global stabilization (GST): Global emissions are stabilized in 2000 by
introducing a common CO2 tax.

The two scenarios imply highly different assumptions with respect to international
coordination of climate policies.

GST simulates the somewhat stylized case where all countries join a convention aiming
at a permanent stabilization of CO2 emissions. Moreover, the signature states agree upon
the principle of cost effectiveness and charge all CO2 emissions the same amount. The
resulting CO2 tax increases from the 30 $ level in 2000 to about 70 $ in 2010 and reaches
360 $ in 2025. The main reason for an "exponentially increasing tax path" is the increased
economic growth that is assumed in some areas, most notably in the Soviet Union and
East Europe.

The case of regional stabilization (RST) analyzes the alternative where countries have

not reached a set of coordinated actions which include a unified CO2 tax. However, all

countries are obliged to reduce their emissions unilaterally to the prescribed level. In this

scenario, region specific CO2 taxes necessary to obtain CO2 stabilization emerge. These

tax rates are highly different, reflecting differences in energy structure and flexibility,

energy intensities and economic growth between the regions. At the lower end, we find

the US and European Community. In these regions, the energy structure in the model

reflects the common assumption that energy demand increases less than proportionally

with income. In addition, in these regions the energy structure is relatively flexible, with
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rather extensive use of fossil fuel in all the major sectors of the economy. Highest CO2

taxes are according to the calculations required for developing countries, and in
particular India and Brazil. Here, the main explanatory factors are high economic
growth and a strong upswing in the car park. Altogether, the calculations may serve to
illustrate that if developing countries are left to themselves in an attempt to restrict CO2

emissions, they will meet considerable costs of adjustment.

Supply substitution and technology

The analysis presented in the paper indicates that if CO2 emissions are to be stabilized
by means of a carbon tax, very high tax levels and increases in energy prices are needed.
A main conclusion to be drawn from these experiments is that CO2 stabilization can
hardly be achieved by applying the "tax route" alone. The scenario denoted "Supply
substitution and technology" (SST) also presented in the paper may be interpreted as a
strategy of combating the greenhouse effect that can serve as an alternative or
supplement to a CO2 tax.

This scenario assumes a massive international program to substitute hydro, solar and
nuclear for fossil fuels in electricity generation. In addition, significant improvements in
energy end use technology are assumed, and programs of large scale transfers of
technology and financial aid to developing countries are initiated. However, even though
the scenario implies rather drastic changes in energy policy and efforts in many countries,
this "medicine" is neither sufficient to curb the use of fossil energy and CO2 emissions
in the long run. Emissions still increase from about 21 billion tons of CO2 in 1987 to
more than 33 billion tons at the end of the simulation period.

Climate policies and the crude oil market

The crude oil market is of particular interest when discussing climate policies, since an
homogeneous international market exists and oil to a large extent plays the role as a
"swing carrier" in the global energy balance. The paper therefore contains an analysis of
the impacts of the different forms of climate policy on the oil market and the crude oil
price. Both with a CO2 tax and in the SST-scenario, crude oil demand experiences a
negative shift, providing a downward pressure on the oil price. Moreover, the magnitude
of the price effects depends on the OPEC behaviour. Model simulations based on
different assumptions of how the organization reacts to the demand shifts indicate an
interval for the oil price in 2010 of US$ 31-37.
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11. DEVELOPING COUNTRIES IN GLOBAL CLIMATE
NEGOTIATIONS

By Anne Kristin Sydnes, Report 1991/4, 18 pages

The participation of developing countries will be of crucial importance to the success of
a global climate agreement to combat climate change. But can developing countries
afford to participate in this battle? For many developing countries transfer of financial
resources and technology from the North constitutes a precondition for reaching any
realistic plan implementing measures to protect the global climate. Representatives from
the Third World have repeatedly expressed demands for such transfers. And they stress
that measures implemented to protect the global environment must be financed by
additional resources and not compete with traditional development assistance.

To what extent will Third World demands be met? Will there be a meeting of minds in
the climate negotiations or are we approaching another twenty years of fruitless North-
South bargaining? This paper reviews some of the policies of developing countries
concerning the issue of climate change and factors that have influenced their attitudes.
Then the policies of the US, the European Community and Norway regarding the
demands for North-South transfers are discussed, with particular emphasis on policies
related to the establishment of the Global Environment Facility - GEF - a joint project
by the World Bank, UNEP and UNDP.

The developing countries must participate

Scenarios based on expected economic growth and population growth show a heavy
increase in energy consumption and for some of the large developing countries an
increase of several hundred percent in CO2 emissions by 2025. Investments in new
technology in the industrial and energy sectors will be essential to limit the growth of
greenhouse gas emissions.

Without the participation of these countries, it is evident that the effect of international
measures to limit greenhouse gas emissions will be drastically reduced.

There have been some difficulties, however, in building a global climate consensus and

particularly to include developing countries in this process. The developing countries

were not initially actively included in the work of the intergovernmental panel on climate

change - IPCC, the hitherto most important international climate forum. This, in addition

to the fact that research related to climate problems has first and foremost taken place

in industrialized countries, has weakened the credibility of the IPCC conclusions in the

South. Developing countries also fear that the requirements as to action to meet the
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climate problems will mean new conditionalities on development assistance, and that
measures to save the global environment will take place at the expense of development
efforts. Many developing countries have in this context uncompromisingly stressed
principles of national sovereignty and non-interference and the need for additional
resources being transferred.

Resource transfers

However at the end of 1990 it appears that most developing countries accept the fact
that climatic problems have a prominent position on the international agenda. This may
be due to several causes. In the first place, fewer and fewer doubt that climate change
is on the way and that disastrous consequences may ensue unless radical measures are
implemented. Many developing countries will be particularly vulnerable to climate
change, as they lack the resources to adapt themselves to new climatic conditions.
Second, some countries will probably perceive in the global environmental problems a
chance of establishing favourable transfer arrangements from North to South. The
general secretary of UNCTAD (United Nations Conference on Trade and Development)
has supported the idea of tradeable emission quotas, a system which could in principle
provide large transfers of resources to developing countries. Other mechanisms for
resource transfers could be established within the system of multilateral and bilateral
assistance. One example is the establishment of the Global Environment Facility.

Resources transfers - attitudes in the North

The industrialized countries' attitudes to climate related transfers have varied from

country to country and over time. The United States long showed a negative attitude to

the demands of the developing countries, despite American support provided for the

establishment of a fund for transfer of resources to developing countries acceding to the

Montreal Protocol for measures to protect the ozone layer. It was at the time however

emphasized by the US administration that this fund should not acquire any precedence

when climate questions were being dealt with.

However, at the Second World Climate Conference held in Geneva in the autumn of
1990, the Bush administration in principle supported the proposal for resource transfers
to the South. The US for its part will provide contributions to GEF. However, the US
contributions will be used to co-finance other US administered projects and not
channelled through the core fund of GEF. The US support for resource transfers to the
South has in general been considerably more reluctant than has been the case for other
industrialized countries.

The European Community was long regarded as a driving force in international climate
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policy, and its attitudes to North-South transfers were also interpreted as positive.
However, experience has shown that internal division within the Community has been
greater than generally thought. Nevertheless, the Community member countries were the
ones in the forefront for the establishment of the GEF. While France formally made the
actual proposal, it was actively supported by Britain, Germany and Italy, and all
Community members have pledged money for the core fund.

Norway for its part has committed itself in principle to support the demands of the
developing countries and has on a number of different occasions declared that Norway
will work for an increase in transfers from the industrialized countries. The Storting
Resolution of December 1990 to establish a Norwegian climate fund of the order of
NOK 75 million is a concrete expression of this attitude. However, the Norwegian
contribution certainly bears no relation to the resource transfers that will actually be
needed. The Norwegian case is an example of the need for joint efforts in international
climate politics: If the funds are channelled through a multilateral fund where most other
industrialized countries also contribute, it may be possible to achieve a better and more
rational use of the money than would be the case if a number of bilateral funds were
operated separately.

Conclusion

Despite the establishment of the Global Environment Facility, most industrialized
countries lack the political will to make the necessary commitments to North-South
transfers. If the developing countries are to play a constructive role in the climate
negotiations, and not least if they are to be able to execute radical reforms in the energy
sector involving major economic and social costs, industrialized countries must commit
themselves to massive transfers of technology and financial resources.

An important concern on the part of the industrialized countries is that the resource
transfers be employed in such a way that they do actually benefit the global environment.
Developing countries must show their willingness to carry out politically demanding
reforms such as the removal of subsidies on fossil fuels.

Bridging the North-South cleavage could prove to be the most difficult challenge to any

internationally negotiated regime on greenhouse gas emission limits.
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12. U.S. GREENHOUSE POLICY: REACTIONARY OR
REALISTIC?

By Steinar Andresen, Report 1990/18, 39 pages

Based on US behaviour and statements at the many recent international conferences on

greenhouse issues, the United States appears to have been the main 'stumbling block'

to achieving international consensus on this problem. The United States has been

negative to applying the 'precautionary principle' in this context, negative to the

establishment of a global climate fund, and perhaps most important, they have opposed

targets for reduction/stabilization of CO2 emissions within given time limits.

Why has the United States been so negative, compared to the EC for instance, which

has been on the offensive in accepting these principles/targets? One important reason

may be that the United States is more reluctant than other countries to change their

rather 'extravagant' habits in energy consumption. After the 'oil crisis' in 1973 and up to

the middle of the 1980s, the United States achieved positive results in energy efficiency.

However, because of the low, relatively stable oil prices in recent years the US has

reverted to 'old habits'. Nevertheless, even though the US has a long way to go before

catching up with Japan in energy- efficiency, they are not that much 'worse' in this area

than many other OECD countries.

The more general political reasons are probably more significant for explaining the US

policy. Some of the most influential players in the greenhouse issue do not seem

particularly concerned with global environmental problems. They also claim that there

is no conclusive scientific knowledge about the complex causal relationships to warrant

implementing costly counter-measures. This is why the US has drawn up its no-regret

policy. They concentrate on measures to reduce greenhouse gas emissions through

energy-efficiency, for instance, which are positive in any case for economic reasons, and

regardless of the greenhouse effect.

In other words, the US has chosen an entirely different strategy from most other

countries, who have chosen to start off with the objectives, and then find suitable

measures to achieve them.

Because of the more pragmatic US approach, the country has played both a passive and

'negative' role in the international arena. This has been criticized both within the US and

abroad. Till now the EC has filled the gap created by the US passivity. The critics of the

US policy within the United States also maintain that the country has not taken its 'no-

regret' policy seriously enough. They advocate much more effective measures, amongst

others, the need for a carbon tax and major increases in petrol tax. It is worth noting.
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however, that most critics do not attack the no-regret approach. This could mean that
we cannot expect any drastic change of US greenhouse policy in the near future.

Returning to the somewhat rhetorical question in the title; is the US greenhouse policy
'reactionary' or realistic? I think there are elements of both aspects. In terms of energy
consumption, for instance, the US belongs to the first category; considering that the
United States is the world's largest emitter of CO2, it is hard, for example, to defend the
extremely low petrol prices in the USA. On the other hand, other countries have a lot
to learn from the USA in terms of a more systematic thinking on the connection
between objectives and the means to achieve them. If progress is to be made in the
greenhouse negotiations, the rhetoric 'warfare' between the US and the EC has to be
toned down, and they should instead concentrate on finding a common ground to attack
this problem.

13. EFFECTIVE VERIFICATION OF INTERNATIONAL
GREENHOUSE AGREEMENTS: TECHNICALLY FEASIBLE,
BUT POLITICALLY COMPLICATED?

By J0rgen Wettestad, Steinar Andresen, Torleif Haugland, Ivar
Isaksen, Report 1990/19, 75 pages

International agreements are necessary to cope with the greenhouse challenge: no nation
acting on its own can reduce global warming by more than 10%. To avoid "free-riders"
and international confidence erosion, verification of compliance is important. This study
focuses on two, main questions : 1) how is it conceivable that verification mechanisms
in connection with international greenhouse agreements will be influenced by
characteristics of the greenhouse problem, and also by inherent features of possible
regulations/agreements for solving the problem? 2) in the light of such
institutional/political deliberations, do we presently have the "technical" capacity to carry
out effective verification?

These questions are given tentative answers by discussing five, main "theses". First,
"characteristics of the greenhouse problem imply a comparatively large need for effective
verification". Compared to for instance the ozone depletion issue, the greenhouse
problem is economically, politically and intellectually far more complex and 'difficult' :
several gases are involved, viz. CO2, methane, CFCs etc., (in the case of ozone, mainly
the CFCs); emissions come from core economic activities in most countries like industrial
production, transport and agriculture, (in the case of ozone, mainly from refrigerators,
air conditioners etc., produced in a few countries); and so on. This indicates that the
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economic and political stakes in connection with stabilization/reduction efforts will be

high. Thus, distrust among the countries will also probably be high, and so will the

"objective" need for effective verification.

Second, "lessons from other international cooperation efforts indicate the need for sober

expectations with regard to the design of verification mechanisms". In a separate section

of the report, we have assessed verification experiences in connection with the following

international cooperation efforts : North Sea, transboundary air pollution, ozone

depletion, living resources, nuclear proliferation. Some main lessons have emerged :

national reports are the main source to information on compliance; assessments and

decisions on compliance are almost the exclusive domain of the parties in meeting; the

international secretariats are small and play quite passive roles; multilateral, formal

sanctions for non-compliance are virtually non-existent.

Third, "the technical potential for effective verification seems best with regard to CO2".

Two, main "technical verification devices" are assessed in the report: monitoring systems

in combination with modelling, and energy statistics. On the whole, there seems to be

marked difficulties connected to the precise measurement of gases like methane, nitrous

oxide and ozone. The situation with regard to CFCs and (especially) CO2 emissions

from fossil fuel burning seems somewhat better. On the statistical side, estimation of

fossil fuel CO2 emissions are considered to be fairly straight forward; emissions only

appear as fuels are combusted and emissions are believed to correlate closely to the

carbon content of the fuel products. However, some reliability problems exist. On the

monitoring side, a combination of monitoring networks like the new WMO-led "Global

Atmospheric Watch" and atmospheric models offer interesting possibilities.

Fourth, "assessments of differing types of greenhouse agreements should include the

verification aspects". The need for effective verification will first and foremost arise in

connection with stabilization/reduction protocols. Such protocols may roughly be

categorized along two dimensions : "number and types of gases included" and "types of

regulatory policies chosen". With regard to number and types of gases included", as

indicated in the previous section, verification outlooks seem brightest for agreements

focusing solely on fossil fuel CO2 emissions. With regard to types of regulatory

policies, our general impression is that "command-and-control" type of regulations and

taxes offer somewhat better prospects for effective verification than a global system of

tradeable emission permits - especially if the trading system includes several different

gases.

Fifth, "a greenhouse fund is probably more important than sanctions the strengthening

of compliance". As previous experience indicates that applying sanctions for

non-compliance is difficult, strengthening compliance through positive incentives becomes

even more important. A crucial element here is the establishment of a well-functioning
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and sizeable greenhouse fund for assistance to economically weak countries. However,

the various aspects and problems connected to such a fund is beyond the scope of this

report.
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