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Abstract

(a) The paper describes the substance and content of sustainability as well as the elements, which determine the
objective. Sustainability is high on national and international political agendas. The objective is of a long
term nature. The focus of the paper is on hydrocarbon emissions (CO2);

(b) International approaches and policies are addressed such as the Climate change convention and the Kyoto
protocol. The burden for change on the energy sector to achieve sustainability is very large in particular for
OECD countries and those of central and Eastern Europe. Scepticism is expresses whether the goals of the
protocol and be reached within the foreseen timeframe although governments and industry are active in
improving sustainability;

(c) Future Trends of demand and supply examines briefly the growth in primary energy demand as well as the
reserve situation for oil, gas and coal. Renewable energy resources are also assessed in regard to their future
potential, which is not sufficient to replace hydrocarbons soon. Nuclear power although not emitting CO2 is
faced with grave acceptability reactions. Nevertheless sustainability is not threatened by lack of resources;

(d) Energy efficiency and new technologies are examined vis-a-vis their contribution to sustainability as well as
a warning to overestimate soon results for market penetration;

(e) The impact of liberalization of energy sectors play an important role. The message is not to revert back to
command and control economies but rather use the driving force of competition. It does not mean to
renounce government energy policies but to change their radius to more market oriented approaches;

(f) Conclusions centre on the plea that all options should be available without emotional and politicized
prejudices.

1. CONCEPT OF SUSTAINABILITY

Sustainability linked to protection of nature and the environment has come to the forefront of the
political agenda worldwide. Its concept is not clearly defined. It addresses societal, political,
economical national as well as international aspects. The concept or rather the objective is, however,
accepted internationally since the Rio Earth Summit 1992, the Kyoto Conference 1996 and the
Conferences of the World Trade Organisation (WTO). Rio and Tokyo produced two important
agreements the United Nations Framework Convention on Climate Change (UNFCC) and the Kyoto
Protocol (Protocol) with detailed targets and efforts for implementation. Sustainability embraces:
saving natural resources, building and using long-lasting economic capacities for economic growth,
continued societal progress. The interrelationship of these elements and the priorities amongst them
continue to be controversial. It is obvious that no across the board solution has been found yet nor
will one be achievable in the future. Economic, social and political as well as historic and cultural
differences between countries and regions exist and will continue in the future. Nevertheless,
sustainability requires changes in today's world. The time frames and capacities for change, and
political constraints or perceptions, will influence greatly the implementation of international
agreements.

Sustainability is of a local, regional, national and global nature and so are different kinds of
emissions. In the context of this Conference agenda I shall limit myself to the Climate Change issues
connected with greenhouse emissions treated in the UNFCC and the Protocol. The focus of this paper
is on global hydrocarbon -CO2- emissions, and the related role of energy. The energy sector from
primary extraction to energy use is the major source of CO2 build up and is being requested to make a
major contribution to address the climate change problem in reducing these emissions in order to
mitigate climate change over time.



Energy is an essential factor and engine for economic development and growth. Energy security has
always been a high priority task for policy makers because it contributes directly to meeting both
basic and more sophisticated human needs. It has also been at the heart of political clashes and wars
leading to economic disruptions. Since CO2 emissions do not stop at national borders, the climate
change issue is of a global nature. Two considerations have to be taken into account. First: energy is
not only a sectoral issue; its strategic nature, while changing over time, must not be neglected.
Second: sustainability requires responsibilities and actions for global and comprehensive but at the
same time differentiated energy solutions. The World Energy Council (WEC) defines three energy
goals: accessibility, availability and acceptability, and deems them fundamental for political stability
world-wide. Achieving sustainable energy is of a long term nature, which means setting the necessary
and appropriate policy frameworks and conditions now. The fact that the climate change issue
receives the attention at the highest political level and is subject of intense international activities and
negotiations asks for serious consideration worldwide.

2. INTERNATIONAL APPROACHES AND POLICIES

While the UNFCC sets out political objectives to stabilize CO2 emissions the Protocol establishes
legally binding commitments on their implementation. Notwithstanding the fact that the Protocol has
not entered into force yet — it has not even been ratified by all members of the Organisation of
Economic Co-operation and Development (OECD) - efforts on how to translate the commitments into
practical policies and practices are manifold. The latest event of this kind was a meeting in Bonn, the
location of the UN Climate Secretariat, in the run up to the next ministerial meeting in November in
The Hague and the UN Conference on Sustainable Development in 2001.

The commitments of the Protocol differ between OECD Countries and those of Central and Eastern
Europe on the one hand and the rest of the world on the other. The first group - Annex B Countries -
is committed to reducing emissions between 2008 and 2010 by 5% on average on the basis of the
emissions level of 1990. The scale differs e.g. EU minus 8%, USA minus 7%, Japan minus 6%,
Russia 0%. For the rest of the world no commitments have been negotiated. However, this is still
being debated. Several mechanisms are enumerated in the Protocol of how to assist developing
countries to reduce their emissions and beyond that how international co-operation can enhance a
more global oriented approach.

The protocol enumerates a list of measures how to reach its targets. Amongst them are: energy
efficiency enhancements, research and development of new and renewable forms of energy, reduction
and phasing out of imperfections in the energy markets, e.g. subsidies for CO?-emitting sectors.
Market-based instruments are recommended. The Protocol encourages co-operating across national
borders for instance through the Clean Development Mechanism and emissions trading. Fossil fuels
are acknowledged as well as nuclear power. The big issue still controversial is how to follow up the
fulfilment of the commitments in international fora. The summer meeting in Bonn could not find
solutions.

On substance there is no disagreement that fossil fuels in the following order - coal, oil and gas - emit
the largest amounts of CO2, though progress in the relevant combustion techniques has produced large
efficiency improvements, especially in electricity and space heating.

The most important problem is whether Annex B countries will be able to live up to their obligations
within the time frame of the Protocol. The answer in my judgement ranges from sceptical to no.
Governments are surely intensively debating their policy mixes and have taken some measures
already such as taxes, regulations, and reducing or phasing out counterproductive subsidies. One
must also mention voluntary commitments by industry which show a wide range of efforts. There
will be reductions of CO2 emissions in some energy sub-sectors, but doubts remain whether the
necessary turn-around of the energy sector will be achieved on the present basis of the planned
policies. This is not a surprising situation because the fundamental change of the sectors' structures



in all its branches and fields, the economic and fiscal implications, the impact on the employment
situation and last but not least consumer behaviour, do not lend themselves easily to an integrated
solution. Furthermore, security of supply at affordable prices must be taken into account, as must the
trends and achievements of liberalization and deregulation in the energy sector world wide, with the
objective of making them more efficient and less State-controlled. Finally national policies must not
regress into trade barriers because of lack of comparability of environmental protection policies,
sometimes envisaged as means for limiting trade in energy.

The burden on the energy sector is very large. The envisaged time frame seems long but it is indeed
short for the immense task to achieve the foreseen changes in the sector. Nevertheless, belittling the
need for change would lack political responsibility. In my view both the substance and the time
frames for change should be reassessed with realism and differentiation. Examples of needed and
potential change could include resource and production efficiency improvements, potential of cost-
effective technologies including nuclear power, and the capacity for consumer response. Also needed
is an assessment of which instruments contribute to accountable and foreseeable success without
falling back into a command and control policy. The energy industry must also be taken on board as
an integral part of this process. A mix of policies, and an integration of policies and practices will be
needed to achieve the objective.

It follows from the above description, which can only be a brief summary, that sustainability in the
energy sector is an ongoing process that carries a heavy burden at present mostly for Annex B
countries. But changes in other countries over time are vital in order to cope with the global aspect.
Intimately linked to the achievement of sustainability is the present and future energy demand and
supply situation.

3. FUTURE TRENDS OF DEMAND AND SUPPLY OF ENERGY RESOURCES

There is no lack of forecasts and outlooks. They must not be taken as predictions for the future.
Developments are constantly changing worldwide. Governments, international organizations such as
the International Energy Agency (IEA) and the WEC, scientific and other institutions as well as
energy companies all engage in assessments of possible future developments and their uncertainties.
These outlooks are based on scenarios in order to take into account possible different developments.
They are also adjusted regularly.

Elements of these outlooks are population growth, economic growth, financial markets and their role
of providing the necessary resources for new investments, speed of capital turnover and national and
international environmental policies and prospects. The end results differ in terms of timeframes,
possible price scenarios, technology advancements etc. However, there are certain fundamental
outcomes which are common to the main outlooks of world energy demand growth and availability of
supplies. The following brief overview is mainly based on the work of IEA and WEC. Time horizons
are until 2020. The WEC has, however, just recently stated again that this timeframe is too short for
radical changes in energy trends. The IEA expressed the opinion repeatedly that their analysis
discusses the main issues and uncertainties that lie ahead.

3.1. Demand

The IEA estimates primary energy demand growth by 65 % worldwide until 2020 unless new policies
to cope with the reduction of CO2 emissions are enacted and gain results. Within this range OECD
countries account for annual growth of ca 1% p.a , the rest of the world by more than 4% p.a. Growth
will be particularly strong in Asia and Latin America. China and India with their very large
populations, are leading in demand growth.



The more modest demand growth in OECD countries is largely attributable to achievements in
reducing the energy content in production and consumption. A considerable number of energy
intensive industries of these countries were shifted to developing countries whereby the overall
energy intensity of OECD countries was reduced. In addition, consumption in some countries shifted
from coal to gas. Several environmental oriented policies and regulations were introduced.

The developing countries, on the other hand, will need strong economic growth and a switch from
non-commercial technologies to commercial ones in order to raise the living standard of their
population. This will have the effect of increasing emissions. Therefore, radical changes cannot be
expected quickly.

Sectors which will influence energy growth are transport, electricity, space heating, industry, services
and households. Increasing urbanization in developing countries has an important impact, wherein
lies the potential for achieving energy efficiency gains. In Central, Eastern Europe and in developing
countries the potential is high, although technologies at affordable cost are not sufficiently available
or other economic priorities have been set. Long lead times will be unavoidable. They could be
shortened through mechanisms of international co-operation foreseen in the Protocol.

3.2. Supply

There is general agreement that hydrocarbon resources might have to cover up to 90% of world
demand during the timeframe of the Protocol. The question to be answered therefore is, will there be
sufficient supplies of these fuel resources? What can be the role of renewable energies and nuclear
power? Answers depend on reserve capabilities including their geographic distribution, timeliness of
necessary new investments, sufficient and available infrastructure for transportation and transmission
facilities, affordable prices and the functioning of national and international markets. Government
policies in liberalized and global markets can influence the situation, including actions against abuse
of market power of large industry mergers.

Forecasts of oil and gas supply vary and to a lesser for coal. Renewable energies have difficulties still
to gain market penetration. They must cope with maturity of technology, energy intensity, reliability
and commercial competitiveness. Nuclear is above all confronted with acceptability in many
- especially western - societies.

OIL will contribute the largest share of supply in spite of its decreasing demand. As to reserves, one
has to distinguish between conventional and non-conventional ones such as oil shales, oil sand-based
synthetic crudes and derivative products, coal based liquid fuels, biomass liquid fuels and gas bases
liquid supplies. While conventional reserves are plentiful beyond 2010, North Sea and other
production areas may peak. The largest estimated conventional reservesare to be found in the Gulf
Region, with Saudi Arabia as the largest reserve country, and in Venezuela. Those reserves are
plentiful for much of this century. Another area which is subject to various estimates are the Caspian
Sea countries. The most realistic assessment is that these reserves can be compared to those of the
North Sea, but the problem is transport to consuming areas. Non-conventional reserves require
technological advances to extract them, as well as increased investments and financing. According to
the July Monthly Oil Market Report of the IEA the production ratio between that of the Organisation
of Oil Exporting Countries (OPEC) and that of Non-OPEC countries is ca 45 million barrels per day
(mbd) and ca 29 mbd. Opinions differ whether in the years to come, more new production areas,
outside OPEC will be opened up. Price and technologies will have an important role to play. In any
event, there will be no lack of reserves through 2010. The start of on-stream production for additional
resources will depend on technologies, costs, prices and industrial cross-border co-operation.

Given the regional distribution of oil reserves the risk of political disturbances cannot be ruled out. It
is true that past confrontation between OPEC and the rest of the world has to a very large extent
lapsed. A variety of bilateral and multilateral dialogues, for instance, between OPEC and IEA take



place. However, if one major producing country would decide to completely stop oil exports it would
disturb the market. Oil is still part of the political agenda. The recent actions of OPEC of curbing
production and thereby causing large price increases has a number of reasons which I would not call
foreign policy oriented. The very low price of $10 per barrel was the starting point for OPEC
decisions. Other elements which contribute have been the very low level of industrial oil stocks and
some environmental regulations for oil refineries. It should also be mentioned that within OPEC there
are different opinions whether a high price negatively affects world economic growth and market
shares of their countries vis-a-vis other energy resources in the long run. The present situation is a
fluid one. Which role OPEC will play over time is open to speculation, in which I will not
participate. Without doubt there is more understanding today of the role of oil markets and their
functioning than there was in the past.

As to transportation and transmission facilities, access is vital. This is particularly the case in regard
to the Caspian Oil. Within the framework of the Energy Charter Treaty (ECT) its 51 member
countries have embarked on negotiations to establish a framework - including a legally binding
protocol - for unimpeded transit in order to bring exports to consumers and diversify transport
facilities through several third-party and intermediary countries.

GAS will probably enjoy the highest demand growth rates. One important reason is that it emits less
pollution, including less CO2 than oil and coal. Reserves are more widely located than oil. They are
in North America, the North Sea, Russia, Caspian States, in several Gulf countries, Asia, Latin
America, and some African countries. Reserves are also plentiful for the next 20 to 30 years, though
gas imports will be necessary for a number of countries, especially in Europe and Asia. Wherever
possible, pipeline deliveries will be preferable, as this is less costly than liquefied natural gas (LNG).
New investments and financing for pipelines and harbour facilities will be needed as well as an open
investment climate for foreign partners. Reassessments for upgrading reserves are being discussed.
One word of caution is in order here. With the exception of North America too heavy a reliance on
gas imports should be avoided in order not to repeat the mistakes of the past, when importing
countries relied too heavily on one dominant energy source. To avoid misunderstanding, imports are
not dangerous per se. On the contrary, this is what is needed in global markets. But over dependence
on one single commodity is an unsound business practice.

COAL reserves have the longest- lasting potential; estimates range between 100 and 200 years. Coal
is also competitive on a world basis, but not in some traditional coal producing countries, where
subsidies must be phased or at least cut to a minimum level required for supply security. The problem
with coal is its pollution potential, which can be decreased through a number of efficiency and
pollution control technologies. Coal also an energy resource which is available in several large
developing countries e.g. China, India, Columbia. These countries will not and cannot forego this
energy source.

RENEWABLE ENERGY SOURCES are at the centre of the sustainability discussion, combined with
focus and hope in regard to their future potential. Renewable energies comprise a large number of
new technologies e.g. solar, wind, photovoltaics, biomass, fuel cells, hot dry rock, hydropower. Their
contribution, except for hydropovver, is still small (far below 10%). Obstacles to gaining a higher
market share are still manifold. They include their energy density, reliability and economic
competitiveness. Market penetration and how to achieve it is the main issue. In spite of many efforts
through government assistance and pilot projects of industry their overall contribution to replace
hydrocarbons until 2020 will grow relatively fast but remains small overall. That is not to say that
individual renewables such as wind power or solar cannot make a proportionally larger contribution.
Niche projects can be counted upon here. In.the transportation sector a number of pilot projects to
replace oil based gasoline (e.g. gas, fuel cells) are being developed.

All in all the contribution of renewables will not change the scene dramatically within the timeframe
of the Protocol. But all efforts must continue. It seems reasonable to expect larger contributions later

3. ft



in this century. Again one word of caution. Financial assistance and subsidies do not by themselves
produce necessary technological breakthroughs. But without strengthened Research and
Development efforts the potential of these energies will not come to market. Encouraging market
access and penetration of these technologies should take into account competition in order to
stimulate creativity, rather than suppressing competition through too generous public funds.

NUCLEAR POWER is important in power production. It has contributed considerably to a
diversified energy supply. But the question of societal acceptability has not yet been resolved. It has
grown more acute in a majority of OECD countries. The perceived relationship with nuclear arms
was the first element of societal resistance to this energy source. After the Chernobyil accident the
resistance against it has increased. There is no doubt that nuclear power has risks. But the national
and international efforts to master them have been upgraded and improved greatly, as has the co-
operation within the IAEA. Nevertheless certain very important issues remain to be unresolved such
as waste disposal and decommissioning. In spite of various technological improvements the fact
remains that this power source faces the above mentioned impediments. The recent decision to phase
out nuclear power in Germany - admittedly over a period of 32 years -is a point in fact.

To demonstrate the sustainability of nuclear power, two approaches are necessary. First, it is
important to educate the public on the fact that nuclear power does not emit CO2 and that replacing
nuclear power by coal, as suggested by some countries, will result in higher emissions. Second, the
nuclear power industry must face the fact (and act accordingly) that nuclear power must be
competitive and no longer dependent on public funds. This may mean a reduction in the number of
plants but not a disappearance. There are many cases in the US and the UK where plants are
competitive. It is clear that it is easier for existing piants for which the capital costs have already been
amortized. Nevertheless, in any appropriate evaluation of capital and working costs for the
anticipated life of the plant, the cost of nuclear power must be competitive with other energy sources.

3.3. Energy Efficiency

Energy efficiency means reducing energy intensity per unit of production and consumption as well as
GDP. Energy efficiency policies and activities are indispensable for stable energy sectors, economic
growth and environmental sustainability. Since the oil shocks of the seventies energy efficiency has
improved considerably especially in IEA countries. At the beginning, efficiency was a response to
price increases, supply uncertainties and government policies The objective of efficiency
improvements has undergone changes. In the seventies, it was mainly driven by energy disturbances;
in the eighties, this factor lost its importance because of the comfortable supply situation and low oil
prices. Under the auspices of sustainable development and reflecting the overall trend of liberalising
economies, efficiency has regained great attention and is the basis for new government policies and
industrial efforts.

Efficiency improvements span the entire energy system - production, transport and distribution as
well as consumption. Efficiency efforts and gains can be seen in industry, power production, building
and space heating, transport, household appliances, oil, gas and coal extraction and refining to
mention the main areas. The greatest savings so far have been in the industry and power sectors.
Government policies have been manifold ranging from regulations to incentives -fiscal and others.
Economic growth with capital turnover has fostered efficiency gains aided more recently by
liberalising the sector and introducing competition. There is still large potential worldwide. Opinions
differ on how, where and when the remaining potential can be realized. The situation differs not only
between countries - IEA, Central and Eastern Europe and the developing countries - but also between
sectors. Some analysts speak of shorter time horizons, others of decades. The IEA has stated that
large scale energy efficiency improvements can be obtained neither easily nor quickly. The WEC has
found its own previous forecast of efficiency gains was too optimistic, and that change has been
slower than projected.



Irrespective of these outlooks it is important to give great attention to energy efficiency efforts and
activities. How to encourage and foster them depends on technology breakthroughs, their
competitiveness, economic and financial capacities as well as co-operation and dissemination across
national borders.

3.4. Energy Technologies

Energy technology objectives have changed. Whereas in the seventies the emphasis was on
developing alternatives to oil, in the eighties energy companies focussed their attention on reducing
costs and streamline management in order to stay competitive with very low cost OPEC oil. To
achieve environmental goals, new emphasis has been placed on technology improvements and new
developments. In the IEA, for example, there is a whole network of international co-operation via so
called implementing agreements.

Fields of technology activities are production and sources of energy; energy end-use efficiency;
supporting technologies e.g. high temperature material, storage systems, fuel cells, complex power
systems, biotechnology, hydrogen as an energy carrier; and life cycle energy modelling and analysis.
There are many more. As noted above, technology developments have occurred throughout the
energy sector which have contributed to manifold improvements. The list of successes is long and
constantly growing. There have also been disappointments and failures. Conditions for market
penetration have also changed. For instance fuel prices can be increasingly important in competitive
electricity markets so that even the gas turbine could be faced with cost disadvantages in spite of its
low capital costs and low CO2 emissions.

This leads to the assessment that efforts by governments and industry must continue vigorously taking
into account, however, that neither large amounts of public funds nor continued research and
development by themselves can guarantee when and at what cost new technology breakthroughs
would be economically competitive. New energy technologies to endure they must be economically
competitive. It is appropriate to mention at this juncture the enormous impact new technologies can
make to the changing environmental outlook of the energy sector. Last but not least it is appropriate
to mention here the influence modern communication technologies have on the energy sector.

The message is that all efforts in the technology field must continue. In my opinion, it is perhaps the
most important way to achieve cleaner environmental energy, without belittling the importance of
other approaches. Lastly it must also not be underestimated that dissemination and transfer of
competitive energy technologies can assist Non-OECD countries to clean up their environment and
contribute to the global reduction of CO2.

4. LIBERALIZATION OF ENERGY SECTORS AND SUSTAINABILITY

The deregulation and liberalization process - although still evolving - originates in the fundamental
policy change of the role of governments vis-a-vis the market and its actors. The traditional
governmental role of intervention in the energy sector arose from perceived public and social
responsibilities e.g. common good, service public. The need for change arose from increased global
competition. Recognition and awareness in economies as a whole and the energy sector, in particular,
identified a need for increased efficiency, separation of commercial, social and political objectives,
higher capital and labour productivity, mobilising financial resources for new investments, worldwide
competition between countries and their economies.

The shift from government intervention to markets and to corporate responsibility has created more
freedom for suppliers, and for consumers to choose their supplier. The degree of integration of
different company activities has been reduced, mostly by law. Because of the strategic nature of the
energy sector governmental responsibility to guard against market failures remains. Liberalization
does not eliminate energy policies but the degree and nature of intervention has changed. Political



framework conditions which are stable and predictable are the imperative of modern economic and
energy policy.

Consequences of deregulation and liberalization differ between energy sub-sectors. There are
benefits and risks related to this process. However, competition as the driving force will remain and
offers more benefits than disadvantages, but these cannot be described in detail in this context.
Governmental responsibility remains especially in two areas: security of supply and environmental
protection. But these policies must be of a general nature to set stable framework conditions and
governments must not act in place of companies. Heavy handed policies which discourage rather than
encourage structural change towards diversity of supply or change to sustainability would not achieve
the desired results. If regulation in environmental protection would grant pubic funds for assisting
efficiency or development of renewabies without prescribing competition, it would forego the option
to focus on the most creative developments.

It is clear that deregulation and liberalization has to take into account the different maturity of
countries. In many developing countries it is in the first instance necessary to bring these economies
into a situation where the necessary conditions for markets and competition can be created. In this
process, however, mistakes experienced in the most industrialized countries should to the extent
possible be avoided. Therefore economic efficiency is an important objective in the present changing
world.

5. CONCLUSIONS

This overview of the relationship between sustainable energy and energy resources can only be brief.
It cannot explain in detail all aspects of this complex subject. With this explanation the following
conclusions are proposed.

1. Sustainable development has a high priority on the international agenda. The transformation
from the present situation is of a long term nature.

2. Sustainable development embraces saving natural resources, economic growth, continued
societal progress and security of supply

3. Achieving this goal places a high burden on the energy sector.
4. Sustainable development is not threatened by lack of energy resources, although disturbances

cannot be ruled out if the development of the necessary resources fails or political
disturbances lead to supply disruptions.

5. All energy resources will be needed to respond to the forecast increases in demands,
especially for the developing world. This includes hydrocarbons, renewabies and nuclear
power.

6. Sustainable development means supporting economic development and growth while
protecting the environment. It means realism, flexibility, appropriate contributions from
governments and industry according to their roles in the ongoing liberalization of the energy
sector.

7. A mix of policies will be needed, targeted to the characteristics and differences of the various
sub- sectors; one policy focus must be to achieve acceptability of energy technologies.

8. Key elements for integrating sustainable energy development goals are energy efficiency,
development of new competitive energy technologies and using the adequate public
incentives.

9. Efforts should be concentrated on all options available without emotional and politicized
prejudices.
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