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1. Introduction
1. Introduction

In recent years, ,Sustainable Development (SD) has become a major theme of
economic policy discussions, dominating the 1992 UNCED-Conference in Rio de
Janeiro. Although SD lacks a clear definiton and conceptual precision, the debate on the
sustainability of economic growth with respect to its environmental impacts has brought
up two policy issues.

- The first is related to the question, whether industrialized countries can reduce the
natural resource intensity of their economies without suffering substantiai welfare
losses in terms of absolute losses in income. Since industrialized cour ies account
for a large share of worldwide natural resource consumption given their hlgh share in
worid GDP - this question calls for short run policy actions.

— The second issue is associated with the key question in development economics,
namely to what extent high economic growth rates in less developed countries
(LDCs), newly industrializing countries (NICs), as weli as countries in transition can be
achieved without getting increasingly more dependent on the excessive use of natural
resources.

1) Thanks are due 1o Mz ias Hessling (RAG, Essen) and Henning F. Amelung (Mercer C¢ -
sulting, Washington D. C.) for comments that have improved contents and clarity of exposition.
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This paper emphasizes the second issue and the impact of S!D policies on the Structyra
development of the energy sector and the coal industry in particular.

The next section yields a short overview on the requirements of SD strategies for the
energy sector, which has been attributed a key role for mfrgstructure development and,
thus, for economic growth. Thereafter, in section 3, we will address to the economjc
preconditions that have to prevail in order to run a SD approach in the energy sector,
Finally, in section 4, we will survey the technical and economic potential for increasing

the efficiency of energy use especially in the coal sector.

2. Implications of Sustainable Development Strategies for the Energy Sector
2. Implications des stratégies de Sustainable Development (SD) pour le secteur de

I'énergie

In recent years there has been a growing awareness about the environmental and social
impacts of growth-oriented development processes. Both, governments and Non
Government Organisations (NGOs), have been looking for ways to maximize the net
welfare impact of economic activities without loosing sight of economic, ecological and
cultural assets concerning a fair distribution of natural resources between generations
(Munasinghe, 1993). In this respect, various policy strategies have been developed
known as "Sustainable Development”. The aim of these policies is to maintain high
economic growth in the long-run without simultaneous and irreversible destruction of
ecosystems. The first organization to express the idea of sustainability, although solely
looking at simple systems of renewable energy resources, was the International Union
for the Conservation of Nature and Natural Resources (IUCN, 1980) in 1980.

According to Repetto (1986), SD calls for a "development strategy that manages all
assets, natural resources and human resources, as well as the financial and physical
assets for increasing long-term wealth. Sustainable Development, as a goal, rejects
policies and practices that support current living standards by depleting the productive
base including natural resources, and that leave future generations with poorer prospects
and greater risks than our own".

Each definition of SD stated previously, is subject to both social and environmental
conditions. Aithough social aspects are very important, this paper focuses only on the
environmental aspects, such as all environmental and natural assets. Though these
assets can be hardly evaluated in terms of prices and economic value, they are part of a
country’s overall capital stock or wealth. Sustainability requires that this overall capital
stock is maintained at least constant in the long-run. "

1) Constancy may have several meanings. For instance, the Brundtland Report or the World
Commission for Environment and Development, refers to the constancy of the physical capital
stock (Lele, 1991). Another weaker definition of this concept refers to constancy as the total
value of the overall capital stocks (Pearce/Barbier/Markandya, 1990). The definition used for the

purpose of this paper is based on the Substitutability of natural capital stocks for man made
capital goods as well as 1 :ancial capital (Ameiung, 1992).
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The energy sector affects the stock of natural assets in two basic ways:

~ Approximately 90 % of the world pnmary energy supply is based on the extraction of
non-renewable fossil fuels, which are part of the natural capital stock.

- Energy production and consumption and their resulting environmental impacts reduce

the quality of the natural environment and cause economic and social costs at all
stages of the fuel chain (see Figure 1).

ical ronmental impacts associated with each point in the fuel chain
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Both aspects impose serious restrictions on the future development of worldwide energy
markets:

- Given high economic growth, which is required to satisfy basic needs in LDCs aqd
NICs, energy demand is likely to double in the rjext 25 yeafs (WEC 1993). This
demand growth can be attributed to progress in |ndu§tnallzatton and gtandards of
living but also to popuiation growth in the so-called Third World. Accordujg to these
demand prospects, fossil fuels will maintain a considerable market share in the long-
run. Even assuming excessive gro th in the use of reqewabla_e and nuclear energy,
this development implies a substantial absolute increase in fossil fuel consumption.

- The level of reserves, measured in tems of the prqduction/res_erves ratio, reveals
substantial differences between different forms of fossil fueis. While coal has a ra'nge
of more than 200 years, oil and gas account for_40 and 60 years respe;:ﬂ_vgly. Given
these scarcities and the demand prospect especially in LDCs and Nles., it |s_1n_ewtable
that coal will become the most important source of gnergy. Thus, policies aiming at a
substitution are short-sighted and non-sustainabie in the iong-run. The relationship
between worid energy demand and the share of coa} pn the om_a ha.and, as well as
world GDP growth and energy efficiency on the other, is illustrated in Figure 2.
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Figure 3: The Realitionship between Developmental
Status and Energy Efficiency, 1992
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Reaching higher stages of the development process the degree of energy efficiency
increases, thus leading to a decoupling of economic growth and energy demand.
Progress in terms of a SD strategy means that LDCs leap over the most energy intensive
and poliuting stages of industrialization (“leap-frogging”). Leap-Frogging requires LDCs
to adapt the technology and management practices exercised under the pressure of
tightened environmental protection laws and energy price increases in the industnalized
part of the world. If this know-how is made available to LDCs, they will install less
polluting technologies from the onset and, therefore, be able to leap directly to cleaner

and more efficient fossil fuel technology.

In the short and medium term each concept of SD will surely produce higher costs in
energy supply relative to strategies focusing on an excessive use of natural resources
such as fossil fuels. In many cases LDCs might not be able or willing to bear these up-

front costs.

The next section gives an overview of the necessary economic preconditions and @he
measures which may be taken for a successful implementation of the leap-frogging

concept.
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3. Economic Preconditions for Leap-Froggin.g .
3. Conditions économiques requises en matiére de Leap-Frogging

The poor energy efficiency performance in LDCs and former. Centrally Planneg
Economies is only partly due to technological reasons,. but rather to issues relateq to the
economic framework. An operational directory regarding the_se reasons is given by the
World Bank (Energy Efficiency, 1993). The main items gtated in this stut;ly are low energy
prices, protected industries, public monopolies and a bias against efficiency in financing
within the market structure for energy use. Further on, there are public monopoligs,
command and control regulations and opaque accountability regarding energy supply-
side institutions. Moreover, there are deficiencies in the intermediation of information,

technology and finance.

An improvement in these areas requires the increase of productivity and efficiency in the
sense that the value-added can be increased with a given input of capital, work force,
energy and environmental goods. In most cases, a reduction of energy intensity leads to
higher capital costs, since energy efficiency follows a substitution of energy for capital.

This shows that technical progress depends on the relative prices for energy and the
costs of environmental damages relative to capital costs. Thus, the higher the prices of
energy or other environmental assets and the lower the cost of capital for the energy

sector the higher is the potential for ,leap-frogging”.

In this respect, the political discussion has been focused on increasing energy prices
through taxation of energy and CO,-emissions. However, this discussion neglects two

major points;

— In most industrialized countries prices of energy range substantially above world
market prices because of taxes on energy. A further increase of taxation in these
countries would not cause substantial increases in energy efficiency.

~ High differences in energy taxes between countries lead to a concentration of energy-
intensive industnes in those parts of the world, where energy prices are low and thus
not urging towards a leap-frog strategy. This holds especially true for those countries
maintaining price regulations that result in energy price levels lower than the word
market price. Thus, the problem with leap-frogging is not higher taxes on energy, but
rather removing underpricing in some economies.

A World Bank Study (Larsen and Shah, 1992) shows that the elimination of all subsidies
on fossil fuels leading to the underpricing of energy in LDCs and Countries in Transition
amounted to $ 230 billion in 1992 V. A price liberalization would set free financid
resources for investments in efficient and clean energy technology.

market

1) Particularly in the Former Soviet Union energy prices were less than 10% of the world d
a an

prices, while in Poland, Czech Republic, China, Egypt, Ecuador, Peru, Argentin
Venezuela end 3y prices are solely half of the latter price. More th  half of the direct &
indirect subsidies were allocated to oil products. Front-runner in giving subsidies Was
goprzo?:gall;:; of Independent States (CIS) with $ 172 billion, followed by China ($ 14 b""r‘:"g%

olan ilion), Czech Republic, Brazil Ve ic ia an esia (eac
them with $ 3 billion). » venezuela, Mexico, India and Indon
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in the global energy mix. This points to the fact that higher efﬁci.e.ncy levels have tg be
achieved especially through the use of new technologies. -[n addttion, renewable energy
sources have to increase their market shares in those regions that are not connecteq t,
a national grid. Usually, the high costs of these resources aré more thap outweighed by
investments in interconnected systems. However, in regions with an existing
interconnected grid, investment in coal technologies is more efficient both in economijc
and environmental terms, as the paper shows.

Achieving higher efficiency levels involves a substitution of energy for capital, which has
to be raised to fuel the substitution process. Part of these financial resources can be
freed, if countries stop the underpricing of energy, thus realizing savings in direct and
indirect subsidies. Moreover, financial resources in industnalized countries have to be
directed to developing countries. Given the low level of energy efficiency of the energy
sector in most non-OECD countries an efficient and effective use of scarce financial
resources calls for an intemationalization of the respective capital flows.

A first step could be institutionalized in such a way that measures of CO,-: atement in
industrialized countries allow their industries to realize efficiency increases beyond their
national borders, while these efforts should be treated equally as commitments for
national CO,-abatement. Though such a system should be regarded as a tentative
though highly effective first step, it does not require the enforcement of a global treaty on

CO;-abatement, which can hardly be achieved given the present conflicts of interests
between individual countries.
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