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cohesion - are a logical consequence of the political
commitment of its Member States to make the
European Community the focus of change on the
European continent. There may be different views on
how best to push forward the process of integration
and at what speed, but we believe that there is a
general consensus on the need to go forward. This
commitment is best illustrated by the will of all
Members of the Community to complete the Single
Market by the end of 1992.

Energy policy clearly is part of this integration
process.

The European Community plays a leading role in the
world economy. Its 343 million citizens with a GDP of
ECU 5 500 billion

establishing free and competitive markets in these
sectors were taken in 1991 with the adoption of
Directives on ‘Price Transparency’ and ‘Transir.
Under the first measure - price ransparency -
industrial customers now have access to aggregate
data on charges made by gas and electricity utilities to
all categories of customers throughout the Community,
thus giving them the tool to negotiate more effectively
their contracts with suppliers.
The transit Directive creates opportunities for gas and
electricity to trade more effectively across the
Community, even if there is a third grid between grid
operators establishing a contract.
However, I must admit that numerous obstacles still
remain to real integration

account for 20% of world
output and 38% of world

"I must admit that numerous obstacles still remain
to real integration in these energy sectors"

in these energy sectors. For
instance we find that new

trade. In the energy
sector, the Community
accounts for 14% of world consumption, 8% of world
production and 38% of world energy trade. The
Community still needs to import 50% of its energy
supplies.

In this context, it is clear that the Community depends
on secure and competitive energy supplies - security of
supply is at the heart of energy policy. However, it also
has a vital interest in the rational use of energy and in
minimising the negative environmental effects of
energy use and production. In balancing these interests
with the needs of production, transport and residential
sectors for energy, there are sound reasons for
advocating a Community approach and common
policies if we are to secure the smooth functioning of
our economies and the well-being of our citizens. This
Community approach has three main dimensions:

» the development of the Community's internal energy
market and concomitant progress on economic and
social cohesion;

e concrete action on the environment/energy issue
and the need to develop energy technology and
innovation responses;

« reinforcement of the Community’s international role
in the energy sphere.

Where do we stand today on these issues ?

INTERNAL ENERGY MARKET

Since 1988, we have made excellent progress towards
completion of the internal energy market. However, it
has to be recognised that we still face a formidable
challenge in securing our goal of free and competitive
markels in energy and it is clear that not all obstacles
can be removed overnight.

The challenges we face are best illustrated by the
situation in the electricity and gas sectors on which the
Commission’s latest proposals focus. The first steps in

entrants cannot enter the
market, as regards either
production or transmission, nor can customers usually
choose their supplier due to the monopoly structure of
the industry. Energy markets in the Community are
segmented for historic reasons and vested interests
often block economically justified trade within the
Community.

For the second phase of liberalization, it was
necessary, therefore, to produce far-reaching
proposals. These were approved by the Commission in
January of this year and submitted to the Council of
Ministers. The objective of these proposals is
progressively to allow energy consumers, particularly
large industrial ones, to have a choice in their
purchase of electricity and gas and open up investment
in production and transport to new independent
operators.

Although these recent proposals on the internal energy
market for electricity and gas will be at the top of the
agenda in the coming months, as they pass through the
Community institutional process, they constitute only
one of our goals: we are also active in applying single
market principles to other energy sectors.

For coal we are committed to limiting State subsidies
by a rigourous application of the rules of the Treaty.
The aim is to allow financial support only if it improves
the competitiveness of the Community coal industry or
in the case of new production, economic viability is
guaranteed, account being taken, of course, of certain
regional and social imperatives.

In the oil sector we intend to make sure that a
competitive framework is the norm in the granting of
production and exploration licenses and so end the
current situation of privilege for national undertakings
and discrimination against entrepreneurs from other
Member States.

A more rational choice of plant in all energy sectors
has been possible with the advent of public
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procurement subject to Community rules. Progress is
also being made on norms and standards - technical
matters which are vital to the smooth running of the
internal market.

What we are trying to achieve in the Community is of
widening appeal to other European countries which
wish to become more closely associated with our
efforts. For instance, under the European Economic
Area agreement which, afier some teething problems of
an institutional nature, comes into force on
1 January 1993, the countries of the European Free
Trade Area will take on board most of the Community's
energy legislation. The upshot will be that as regards
energy, these countries will be adopting practically all
the current legislation as well as being committed to
future developments without being members as such of
the Community. It would not be too fanciful to say,
therefore, that what we are

It is also worth underlining that the Maastricht Treaty
makes a specific reference to trans-European networks,
including energy, which in the coming decade could
provide the springboard for further Community action.

ENERGY/ENVIRONMENT/TECHNOLOGY

The drive to achieve an integrated European energy
market based on market principles within a pan-
European framework is a major plank of our policy.
There has also been increasing focus on the need for
environmentally benign energy sources with lower
levels of pollution. The Community'’s interest in
environmental objectives is not new and the
environmental consequences of energy choice has
always been a major part of its energy policy.

This explains why we

have

trying to achieve as regards
a single energy market could
eventually have a much

"In achieving our stabilization goal we will have to
improve energy intensity and to shift energy use
towards fuels containing less carbon such as natural

already
Community-wide
regulations in place as

wider application beyond the

gas"

regards emissions of
sulphur and nitrogen

existing Community of 12.

In achieving the internal
market in energy, we cannot neglect the importance of
trans-European networks as a force for integration. It
is evident that the benefits of a single market depends
as much on the existence of appropriate trans-
European infrastructure, as on a favourable legislative
Jframework.

The disadvantages faced by some Member States,
particularly those at the edges of the Community, on
account of inadequate energy inter-connections, need
to be overcome if a real integrated market is to
emerge. It is clear that the market will open up some
possibilities, but in the Commission’s view, the process
needs to be speeded up. To this end, the Community is
taking steps to ensure that the European dimension is
incorporated into the design, implementation and
operation of major networks. Projects that extend
existing networks to other Community countries; help
to enhance security of supply and also towards more
efficient use of production capacities, clearly are of
interest for the Community as a whole.

Given the scale of investments required in many of
these projects of Community interest, essential
prerequisites are economic viability and private
SJunding. However, viability goes beyond the narrow
financial sense; more general considerations also need
to be taken into account, notably the binding together
of the Member States by greater economic and social
cohesion.

This explains why considerable financial resources
Jrom the European Regional Development Fund and
the European Investment Bank are earmarked for
energy infrastructures.

oxides from  power
generation. However, such issues are now dwarfed by
environmental issues with a dimension well beyond the
Community or even the European continent. I refer
here to C0O2 emissions and the associated problems of
global warming.
As you know the Community is committed to stabilizing
its CO2 emissions by the year 2000 at 1990 levels and
is a signatory of the Climate Change Convention,
negotiated at the Rio Conference on the Environment,
which links the principle of sustainable development to
energy use. CO2 emissions are estimated to increase by
11% over the period 1990 to 2000 if existing policies
remain unchanged.
Stabilization will, therefore, not be an easy task. As a
consequence the strategy proposed by the Commission
to achieve its goals needs to have many facets.
In achieving our stabilization goal we will have to
improve energy intensity and to shift energy use
towards fuels containing less carbon such as natural
gas.
To this end the Community has launched a series of
innovative energy technology and energy efficiency
programmes (Thermie, SAVE, Altener), which will
have significant positive effects in the short to medium
term. Over a longer horizon the Community is also
putting important resources into energy research and
development such as the JOULE programme.
However, our analysis, which has been confirmed by
in-depth studies, shows that we cannot meet our
stabilization target by relying solely on technology and
research and development. Our strategy therefore
includes a proposal to introduce a carbon/energy tax.
This complements and reinforces the non-fiscal
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dimension of the strategy, increasing energy efficiency
and promoting renewable energies. It would enshrine
the principle that the polluter should pay so that fuels
with high emissions of C02, a major contributor to
global warming, would bear a greater tax burden.

It is clear that Community action alone will not resolve
this problem. Currently the EC accounts for about 15%
of global C02 emissions and this share is likely to
diminish as a result of increasing population and
industrialization in the developing world. We are
conscious, therefore, of the need to support the newly
emerging democracies in the East and developing
countries in their efforts to curb C02 emission and to
ensure the transfer of clean and efficient technologies
to these countries.

As regards other industrialized countries, most have
taken a decision on CO2 stabilization or reduction.
Some countries are also already in the process of
introducing a C02 tax. In our view a concerted effort
by the richer countries of the world is essential if we
are to persuade the developing countries to follow our
example.

EXTERNAL ENERGY DIMENSION

In pursuing its energy policy goals, the Community
cannot neglect the external energy dimension.

The Community still imports 50% of its energy, and for
oil, its dependence, often on politically volatile
regions, is even greater. It is clear that gas will
become more important in the Community’s energy
balance in the coming decades, but our analysis shows
that an increasing share will be provided by regions
that are facing enormous political and social problems.
In these circumstances the Community needs to
intensify and

in this context that the European Community launched
its initiative back in 1990 for a European Energy
Charter, which after a year of intensive negotiations
was signed at the Hague on 16 December 1991 by
around 50 countries.
The central idea of the Charter is to find a political
framework in which East-West cooperation can
develop in the energy sector with a view to expanding
trade in energy and here gas could have a major role;
making the optimum use of energy, obtaining adequate
environmental protection and promoting the transfer of
technology and investment.
Now that the Charter has been signed, intensive work
is underway on the framing of a Basic Agreement
designed to give practical effect to it. This Agreement
needs to set out instruments and mechanisms as
regards coordinated legislation, mining rights,
taxation, treatment of investment, and free trade so
that practical effect can be given to the Charter.
This will not be an easy task since it needs to address
horizontal provisions larger than energy. For the
Community the implementing agreements can in no
way affect our obligations in other international
agreements, such as the GATT. The touchstone of the
agreement will be mutual advantage - all participants
can gain from it in one way or another.
Once the Basic Agreement is signed, and we hope to
see this by March 1993, rapid progress can be made on
a number of sector protocols: hydrocarbons, energy
efficiency, etc. These specific agreements are essential
if we are to maintain the impetus provided by the
Charter.
Outside this framework the Community has, for a long
time, been providing substantial financial assistance to
the energy sector in the countries of Central and
Eastern Europe through the PHARE Programme and,
more recently, to the new

strengthen its

Republics of the ex-USSR in

relations with those
countries on which it
depends for energy,

".... the European Community launched its initiative
back in 1990 for a European Energy Charter, which
after a year of intensive negotiations was signed at

order to help them reform and
restructure their energy sectors.

This assistance, usually in the
Jorm of grants, is intended to

encourage progress towards a

particularly ~ when (the Hague on 16 December 1991 by around 50
account is taken of |countries”
their long term

potential to supply natural gas as well as oil. In the
wake of the Gulf war and the new political climate,
steps were therefore taken to develop the
consumerl/producer dialogue.

Since developing countries will, in the future, play an
increasingly important role in the global energy
balance, we cannot ignore them. The Community is in
the vanguard of efforts 1o cooperate constructively with
them in the energy sector .

On its doorstep, the Community is attempting to find a
way of integrating the newly emerging democracies of
Eastern Europe and the former USSR into Europe, and
the energy issue offers an excellent opportunity. It was

market economy and pave the
way for investment from both public and private
sectors. In 1991, the energy part of the PHARE
programme provided MECU 3-5 for each country. For
the ex-USSR, MECU 115 out of MECU 400 of
technical assistance aid was allocated to energy. Some
of this technical assistance will contribute to
continuing production of hydrocarbons, essential for
our own economies.
We must accept that without this help the Community
could face the consequences of an energy crisis in
these new transitional democracies.
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GAS SECTOR

Against this background, allow me now to turn more
specifically to the gas sector. In doing so, I would first
like to recall to you the discussions we had in Portugal,
in Vilamoura, in April 19922, In that Conference,
different views were expressed by producers, gas
companies and consumers on a wide number of issues
ranging from supply and demand perspectives to
internal market developments.

However, all speakers agreed that natural gas will be a
growing market in the coming decades, the main
factors  determining  the

between mature gas markets in Belgium, Germany,
France, Italy, the Netherlands, the United Kingdom
and Luxembourg with more than 95% of Community
consumption, developing gas markets in Denmark and
Spain, and new gas markets in Greece, Ireland and
Portugal.
Total gas consumption in the Community is at present
208 M toe or 18.8% of total energy consumption in the
Community. 60% of consumption is covered by
indigenous consumption while the remaining 40% is
mainly imported from three non-Community sources,
CIS (ex-USSR), Algeria and Norway, who each supply
approximately one-third

future share of gas in the
Community energy balance

"Community imports will have to increase to a level
of 60% of consumption by the year 2010 due to

of  the Community
imports.

According to more recent
developments, the share

being: environmental |aqditional gas demand"
concerns, pursuit of the
right  balance  between

supply and growing demand, and implementation of the
Community's internal market policy.

Sessions four and five of the Conference in Vilamoura
concentrated on those countries which are now
developing their gas grids. Also, reference was made to
the need for financial support for natural gas
infrastructures in these developing markets, which in
its turn will contribute to strengthening economic and
social cohesion at Community level.

In his concluding remarks at Vilamoura, the Energy
Commissioner, Mr Cardoso e Cunha, referred to the
monopolistic features of the gas market and
emphasized the need for further progress in market
liberalization which, by making gas-to-gas competition
possible, should increase further penetration . The
creation of the internal market will also increase
opportunities for both gas companies and consumers to
widen their perspectives, and it should therefore be a
determining factor in reducing costs and improving
productivity and quality of services.

He also highlighted the good relations which the
Community enjoys with its major external suppliers of
natural gas, and also to the ongoing efforts further to
enhance the producer-consumer dialogue.

Let me now turn to prospects in the natural gas sector
for the coming 10-20 years and the policy implications
as we at the Commission see them.

GAs DEMAND

The natural gas market in the Community is expected
to be a growing market in all Member States in the
1990s, even though the situation differs considerably
between Member States. One has to distinguish

2 See Energy in Europe No 19, p.86.

3 Commissioner Cardoso e Cunha's speech appears in English in
Energy in Europe No 19 and in French in this issue.

of  natural gas in
Community energy consumption is likely to increase
and Community imports will have to increase to a level
of 60% of consumption by the year 2010 due to
additional gas demand. The main factors which will
determine  increasing  gas  consumption  are
environmental concerns, the completion of the internal
market for gas and the potential for gas use in the
power sector.
Environmental concerns mainly related to the
greenhouse effect and the fact that natural gas will be
privileged by the energy/CO2 tax will probably lead to
an increase in the use of this fuel in all industrial
sectors, including the power generation sector.
Implementation of the Community’s internal market
policy will increase the potential for gas consumption
by opening up existing national markets. Liberalization
of the gas market, enabling gas-to-gas competition,
will facilitate increased gas penetration. Further
integration of the European gas grid and the
development of a gas infrastructure in Member States
with new or developing gas industries will allow gas
penetration in regions where up to now little or no gas
is consumed. This will be complemented, as 1 have
already indicated, by extension of the infrastructure
with the support of the Community’s structural funds.
The opportunities opened up in the Maastricht Treaty
for trans-European networks, and technological
advance in gas power generation, will give a boost to
the development of gas in the Community’s energy
balance. Greece is going to be a major beneficiary of
these policies to which we in the Commission attach
great importance as it will give a new dimension to the
country’s energy structure. Furthermore, the Greek gas
project will link Greece with the European and
international natural gas markets.
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GAs SuPPLY

It is reassuring to know that additional gas supply to
meet demand growth is potentially available as the
Community is surrounded by 70% of the world’s gas
reserves within 4000 km of its perimeter. However,
exploration and production within the Community will
have to be kept at the highest possible level in order to
limit the dependence on external supply. Then again,
all forecasts show that much of the expected increase
in demand, if not all of it, has to come from sources
outside the Community.

environmental proposals. Furthermore, the Community
has both the power and the political will to play a
major role in international political developments and
the changing geopolitical situation. It is also likely to
constitute the centre of any future distribution of
powers resulting from these changes. As a result, the
Community will guarantee stable progress and security
Jor the policies of uniting Europe.

In welding these diverse elements together, the gas
sector will, in view of its growing importance in the
Community energy balance, require special attention.
The Commission will

Additional  supply ~ from |"the Community should avoid undue over-| closely follow the
present sources (CIS, Norway, |dependence on any one external supplier and aim at| development of demand
Algeria) and from new |3 palanced external supply pattern” and supply with a
sources (Iran, Gulf countries, particular  view 1o

Nigeria) as well as the creation of transport facilities
(pipelines and LNG facilities) therefore need to be
encouraged.

At the same time, the Community should avoid undue
over-dependence on any one external supplier and aim
at a balanced external supply pattern. Further
integration of the interconnected grid system will allow
the security of supply issue to be addressed on a global
Community basis.

To turn to the external policy aspect, the EEA
agreement covers our relationship with Norway. The
Energy Charter will define the relationship with the
CIS and the Transit countries. As is the case for
Norway, the Commission holds regular bilateral
meetings with the Algerian Government at Ministerial
level during which energy policy aspects which are of
mutual interest are discussed. In the framework of the
Gulf cooperation agreement, the relationship with the
Gulf countries is being reinforced. When external
policy action with Iran and Nigeria is envisaged, the
natural gas aspect will have to be taken into account.
Additional gas supply needs major investment in
exploration, production, pipelines and LNG facilities.
The internal market policy will facilitate the entry onto
the market of new players who will invest in the
growing gas market. Existing gas companies will have
the opportunity to strengthen their position as their
customer base is enlarged and they are no longer
restricted to national markets.

CONCLUSIONS

I should like to conclude by sharing a few thoughts
with you on the future path of EC energy policy and its
implications for gas. It is clear that whatever the
difficulties encountered over the ratification of the
Treaty of Maastricht, the process of FEuropean
integration will continue. The existing Treaty and the
Single Act already provide the necessary foundation of
integration for many of our internal market and

supply security, the achievement of the internal market
and especially the further integration of the
Community gas grid as well as the efficient use of
natural gas. It goes without saying that, where
necessary, the Commission will propose appropriate
policy measures. u



CO, EMISSIONS STABILIZATION:

THE COMMUNITY

STRATEGY

BY Peter Faross and Manfred Decker, DG XVII
Energy and Environment Unit

At the United Nations Conference for
Environment and Development (UNCED) in
Rio de Janeiro, the Community and its
Member States signed the Framework
Convention on Climate Change, which in
order to enter into force needs to be ratified by
at least 50 countries. The overall objective of
this Convention is to stabilise atmospheric
concentrations of greenhouse gases at a level
that would prevent dangerous interference by
human activity with the climate system. For
developed country Parties, this means taking
steps to limit emissions of greenhouse gases,
‘with the aim of returning individually or
jointly to their 1990 levels of these
anthropogenic emissions of carbon dioxide
and other greenhouse gases’.

Although not fully satisfied by the
commitments under the Convention, the
Community and its Member States view this
Framework Convention as a significant first
step in the progress towards elaborating a
global response to the global problem of
climate change. When signing the Convention,
the Community reaffirmed the objective of
stabilization of CO2 emissions by 2000 at the
1990 level in the Community as a whole.

COMMUNITY STRATEGY

To contribute to the achievement of this stabilization
objective, the Commission presented to the Council in
May 1992 various proposals which together represent
the Community Strategy to limit carbon dioxide
emissions and to improve energy efficiencyl.

The following draft legal acts have been proposed by
the Commission:

e Council Decision concemning the promotion of
renewable energy sources in the Community (Altener
programme)Z;

» Council Directive to limit carbon dioxide emissions
by improving energy efficiency (SAVE programme)3;

« Council Decision for a monitoring mechanism of
Community CO2 and other greenhouse gas emissions4;
and

» Council Directive introducing a tax on carbon
dioxide emissions and energy5.

Furthermore, the Commission has targeted its most
recent call for tender in the framework of the Thermie
programme on innovative energy technologies
reducing CO2 emissions.

ALTENER

As fossil energy consumption is the main source for the
emission of greenhouse gases, increased use of
renewable energy sources has become a priority. The
proposed Altener programme (dealt with in detail
elsewhere in this issue) focuses on:

COM(92) 246 final and SEC(91) 1744
COM(92) 180 final (OJ N*C 179 of 16.7.92).
COM (92) 182 final (OJ N°C 179 of 16.7.92).
COM (92) 181 final

COM (92) 226 final (OJ N°C 196 of 3.8.92).

“ A W N~
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« further market penetration of renewable energy
sources;

« economic and financial actions;

« training and information; and

= co-operation with third countries.

Harmonization of legislation in Member States and
standardization will be the actions of priority.
Quantified objectives for the year 2005 are:

+ to double the share of renewables in the
Community energy balance from its current 4% to 8%;
+ to triple its share in electricity generation; and

» tocover 5% of transport fuels by bio-fuels.

The programme should last for five years with a budget
of MECU 40. Most of the CO2 limitation results will
only materialize after the year 2000. However, by 2000
the implementation of the Altener programme should
result in a 1% reduction of the 11% increase otherwise
expected in Community CO2 emissions between 1990
and the year 2000.

SAVE

Under present conditions there are no economic CO2
abatement technologies available comparable to those
effective against ‘traditional’ air pollutants (SO2, NOx,
and particulates): there is a direct relationship between
the amount of fossil energies consumed and the level
of CO2 emissions. Thus improvement of energy
efficiency has become even more a priority.

The proposed SAVE framework Directive covers
measures in seven specific fields of action to be
implemented by Member States. The Directive clearly
defines the objectives to be aimed at but leaves a large
margin of manoeuvre to Member States as regards the
detailed implementation phase (principle of sub-
sidiarity). The action focuses on consumer information
through energy certification of buildings, on energy
audits in industry as well as on more responsible
consumer behaviour through the real billing of energy
consumption, thermic insulation, third party financing
and periodic inspections of certain energy-conscious
equipment, like boilers and cars.

The seven measures proposed could bring about a
slowing of anticipated CO2 emissions growth of the
order of 2%-3%. The new activities foreseen as part of
the Thermie programme could contribute another 1.5%
reduction in incremental CO2 emission growth.

ENERGY/CO2 TaAX

One of the key elements of the Community strategy to
limit carbon dioxide emissions and to improve energy
efficiency is the introduction of a new tax modulated
as to 50% according to the energy content and 50%
according to the carbon content of fuels. The energy
part of the tax should by its impact on energy prices

stimulate more efficient use of energy sources while
the carbon part should stimulate a switch to fuels the
combustion of which produces no, or at least less CO2,
Such a tax would be introduced in steps, beginning
with ECU 0.21/GJ and ECU 2.81/t CO2 in 1993 (or
somewhat later given the condition that other OECD
countries also implement similar measures). Each year
up to 2000, these amounts would be increased by one
third of the 1993 tax rates; by the year 2000 these rates
could therefore have reached ECU 0.7/GJ for energy
and ECU 9.4/t of CO2.

Per tonne of oil equivalent the effect of these tax rates
can be illustrated as follows:

ECU/toe

1993 2000
Lignite 211 705
Hard coal 199 66.2
Residual fuel oil 18.0 5§99
Diesel/heating oil 175 58.3
Petro! 173 5§75
Natural gas 154 513

For electricity, the CO2 part of the tax would be levied
on the basis of the carbon content of the fuel input,
while the energy part of the tax would be based on the
electricity output. Electricity would be taxed at
ECU 2.1/MWh with the exception of hydropower-
produced electricity from installations above 10 MW
which will pay a rate of ECU 0.76/MWh.

The remaining main characteristics of the proposed
energy/CO2 tax can be summarized as follows:

« all energy sources will be taxed with the exception
of renewables (however, as just mentioned,
hydropower from sites above 10 MW is taxed);

« the tax will follow the existing excise system very
closely;

« the tax will be additional to existing taxes;

it is a Community tax but will be levied by Member
States;

» revenue from the tax will go to national budgets,
but the principle of revenue neutrality will be respected
(no increase to result in overall statutory contributions
and charges).

It is important that the tax should not jeopardize the
international competitive position of the Community's
industry. Therefore, and also with an eye on the global
nature of the greenhouse effect, it is suggested as a
‘conditio sine qua non’ that the tax Directive should
only enter into force when other OECD trading
partners impose a similar tax or measures having an
equivalent financial impact. In addition, some
reductions or exemptions from the tax for industries are
provided in the case of unfair competition from
countries not applying such measures, or in the case of
new industrial investment expenditure for CO2
limitation.
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MONITORING MECHANISM

A proposal for a Decision on a monitoring mechanism
to follow up the national implementation measures and
the individual programmes of Member States has been
included in the overall Community Strategy. Apart
from CO2 emissions, it would also cover other
greenhouse gas emissions as well as the economic
burdens stemming from the implementation of the
Community Strategy in Member States (burden sharing
principle). One of its objectives is to verify whether
even the effective implementation of all the action
provided for will result in CO2 emissions stabilizing at
their 1990 level by the year 2000. The monitoring
mechanism should also become a major tool in the
reporting process provided for in the international
Convention on Climate Change.

As all proposals concerning CO2 limitation will touch
on energy efficiency improvements and/or fuel
switching, their implications for energy policy may
prove to be quite substantial. This is the reason why the
Commission has proposed to integrate the monitoring
process as closely as possible into the existing periodic
review of national energy policies.

CounciL WORK

A major study on the economic and energy policy
consequences of the tax has been completed and an
extended abstract follows this article are in the
process of finalization. The CO2 emission situation in
the 1990 base year will be of major importance with a
view of stabilization by 2000 and some statistical
information can be found in the following tables.
Energy in Europe will continue to keep you informed
on this central feature of the Community's energy

policy. [ |
Energy-related CO2 emissions in 1990
(M tonnes)
EUR 12 3042
B 112
DK 53
D 1005
EL _ 74
ESP 211
F 366
IRL 31
[ 402
L 13
NL 157
P 40
UK 579

Energy-related CO2 emissions

Preliminary discussions in various Council working by sector and fuel in 1990
groups have already started. The workload was split up (M tonnes CO2)
by the UK Presidency as follows: Soiid
« the Council's Energy Working Group will deal with 1990 folg O Gas Other | Total
the Altener and SAVE proposals; , Power generation | 6990 1351 1105 61| 98506
° an ad hoc ECOFIN group will cover the | pngqy goctor 49 %04 ;2 00| 1205
energy/CO2 tax proposal; and o Final consumption, | 3737 11300 4585 00| 19622
» the Environment group of the Council will discuss industry 2355 1445 2211 00l 6011
the proposal for the monitoring mechanism. vansport 03 7066 05 00| 7075
Finance Ministers met on 14 December 1992 to have a residential/ 1379 2789 2369 00| es3s
first broad exchange of views with regard to the commercial
energy/CO2 tax proposal. The last Energy Council | Total 10775 13555 603.1 6.1 30423
meeting of Ministers took place on 30 November.
Energy-related CO2 emissions per capita in 1990
(tonnes CO2) - EUR 12
P E F IT EL IRL EUR-12 UK DK NL B D* LUX
407 541 648 698 734 873 886 1000 1031 1052 1126 1271 3316
Energy-related CO2 emissions per unit of GDP in 1990
(tonnes C02/1000 ECU) - EUR 12
F IT DK E EUR-12 NL B UK D* P IRL EL LUX
0.39 047 051 0.54 0.63 0.72 0.74 0.75 0.79 0.85 0.92 142 1.82

* including the ex-GDR
6 SEC(92) 1996 of 23.10.1992.



THE ENERGY CONSEQUENCES OF THE
PROPOSED CARBON/ENERGY TAX

BY Manfred Decker, Peter Faross, DG XVl
Energy and Environment Unit

The following analysis details the energy-
elated CO2 emissions in the base year 1990
broken down by Member State, by sector of
activity and by fuel; it also gives the results of
DG XVII's most recent reference scenario to
the year 2000 as well as a scenario reflecting
the introduction of Community-wide
carbonl/energy taxation!.

THE 1990 BASE YEAR SITUATION

Energy-related CO2 emissions in 1990 in the
Community (former GDR included) amounted to
3042 million tonnes broken down by Member State in
the table:

Table 1:

Energy-related CO2 emissions in 1990

MtCO2 %
Belgium 1120 3.7
Denmark 53.1 1.7
Germany 1005.0 33.0
Greece 73.7 24
Spain 210.7 6.9
France 365.7 120
Ireland 308 1.0
Italy 4024 13.2
Luxembourg 125 04
Netherlands 1573 52
Portugal 39.9 13
United Kingdom 579.2 19.0
Community 30423 100

! Both scenarios are presented in detail in the September 1992
supplement 1o Energy in Europe ‘A View to the Future’ (p.95 ff).
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CO2 emissions per capita or per unit of GDP vary
widely between Member States. Per capita emissions
range from 4.1 tonnes in Portugal to 12.7 tonnes in
Germany the Community average amounts to 8.9
tonnes per capita (excluding the special case of
Luxembourg - 33.2 tonnes).

Table 2:
Energy-related CO2 emissions per capita
(tonnes)
P ES F 1 E. IRL|coM[ux DK M. B D LUX
41 S4 65 70 73 87| 89 [101 103 105 113 127 332

Reasons for such variations in per capita emissions
include differences of industrial structures, different
structures of energy balances, different climatic
conditions and differences in the level of economic
activity across Member States.

Related to economic activity, CO2 emissions per unit
of GDP show a rather more even picture, and the
positioning of Member States is also changed.

Table 3:
Energy-related CO2 emissions
per unit of GDP
(tonnes C02/1000 ECU)

F 1 DK ES COM NL| B JUK D P IRL EL LUX

0.39 047 0.51 054 0.63 0.72]0.74|0.7S 0.79 0.5 0.92 1.42 182

In 1990 power generation was the most important
source of CO2 emissions (31%), followed by transport
(23%), domestic and tertiary (21%) and industry
(20%). It is only in Belgium, France, Luxembourg and
Spain that CO2 emissions are not dominated by power
generation.
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Table 4:

Community CO2 emissions by sector 1990

Mt CO2 %
Power generation 950.6 31.2
Energy sector 129.5 43
Industry 601.1 19.8
Transport 707.5 233
Domestic & tertiary 653.6 215
Total 30423 100.0

In 1990 oil was the major energy source of CO2
emissions in the Community. The second place was
taken by solid fuels and natural gas was in third

position. Waste incineration contributed only
marginally.
Table 5:
Community CO2 emissions
by energy source 1990
MtCO2 Sharein CO2 Share in
emissions  primary energy
consumption
Oil 1355.5 44.6% 42.8%
Solid tuels 1077.5 24.4% 35.4%
Gas 603.1 19.8% 18.0%
Waste 6.1 0.2% 0.2%
Total 3042.3 100% 85.4%

The share of solid fuels in CO2 emissions is
significantly higher than their share in energy
consumption, This is due to the fact that the specific
emissions of lignite and coal are higher than those of
other fuels. Specific emissions from natural gas are
particularly low. Energy sources not emitting CO2
(e.g. nuclear, hydro, solar and wind) contributed only
some 15% to the 1990 energy supply.

It should be noted that the 1990 base year was one of
the warmest years on record in the Community. The
reference scenario assumes normal weather conditions
for the year 2000. It is clear that the growth in CO2
emissions would be somewhat reduced if in 2000 the
same weather conditions would prevail as in the 1990
base year.

THE REFERENCE SCENARIO UP TO 2000

The following analysis for the 1990s is based on the
scenario prepared for projected energy demand in the
Community and the world up to 2005 and already
published in detail?. The main parameters are shown in
the table below for the mo-tax reference case. Since
comparable data for the 1980s are not available for the

2 Supplement (o Energy in Europe, cit. pp. 25-51; 95-163.

ex-GDR, this comparison needs to be based on the
Community excluding the new German Linder.

Table 6:
Basic assumptions and implications for the 1990s
compared with recorded values for the 1980s
(Community excl, ex-GDR)

1980/1990 1990/2000

GDP growth p.a. 2.3% 2.2%
Population growth p.a 0.3% 04%
Real oll price (1990
ECU)

first half 48 ECU/DbbI 16 ECU/bbl

second half 19.5 ECU $/bbl 17.5 ECU/bbl
Additional capacity

nudlear/hydro/

renewables 76 GW 14 GW

fossil fuels 14 GW 60 GW
Energy intensity* p.a. -15% 0.7 %
Carbon intensity** p.a. -1.2% 0.2%
CO2 emissions p.a. 0.4 % 1.3%

* gross energy consumption/GDP
** CO2 emissions/gross energy consumption

On account of the continuing recession only moderate
economic growth is expected for the period up to 1995:
2.1% p.a.; the corresponding figure for the period 1985
to 1990 in the Community (excluding the ex-GDR) had
been 3.1%. Economic growth for the 1990s is forecast
to be slightly lower than was experienced in the 1980s.
As compared with the first half of the 1980s oil prices
are expected to remain low in this decade, as they were
for most of the second half of the 1980s. Prices for
other fuels should remain at comparatively low levels
as well.

Investment in power generation equipment, which
predetermines energy structures for quite a long time,
is expected to be cautious as regards fuel choices and
capital commitment in general. Overall investment
expenditure is likely to be lower in the 1990s and to
concentrate much more on fossil fuel technologies than
in the 1980s. In effect, whereas between 1980 and
1990 there was a net increase in CO2-free generating
capacity of some 76 GW, in this decade only one fifth
of that investment in zero-carbon equipment can be
expected. By comparison, investments in fossil fuel
plants will be about four times as high in this decade as
they were in the 1980s. However, new fossil fuel
investment is concentrated on combined cycle gas
power stations, whereas it had been based on coal and
lignite stations, which emit much more CO2 per kWh.
As a result of the above, CO2 emissions per unit of
energy consumed will decrease at a much slower pace
in the 1990s (-0.2% p.a.) as compared to the 1980s
(-1.2% p.a.). Moreover, due to factors such as change
in the industrial structure, pace of capital turnover, and
commitment to energy savings by limiting energy
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technology and - 1o a lesser extent - by prices. Owing
to this replacement of carbon rich fuels, CO2 emissions
are indeed expected to decrease by 7.1%.

This analysis of CO2 emissions related to final energy
demand sectors could be somewhat misleading, as the
CO2 emissions produced while generating the
electricity used in the various sectors have not been
accounted for in the respective sectors. Although these
emissions are quite substantial, they cannot be
partitioned among sectors in an unambiguous way,
since the origin of the electricity consumed cannot in
general be traced.

Electricity consumption is rising at a fast pace,
increasing 24% by the year 2000. This increase of
33 mtoe is for the most part due to the domestic and
tertiary sector (over two thirds) and for the rest almost
exclusively to industry.

Inputs into power generation are undergoing
significant shifts. While solid fuels burn will increase,
their relative contribution will decrease. Oil
consumption is declining further. On the other hand,
the use of gas in power stations is expected to more
than double. It is indeed this substantial switching to
natural gas, which prevents emissions from power
generation from growing as fast as electricity demand.
Emissions growth from power stations should indeed
be restricted to 17% in spite of a growth in electricity
demand of about one quarter in this decade.

Only a few years ago such developments were not
foreseen. It was coal which was expected to make up
for increased demand and shortcomings in the
construction of nuclear plants. Power generation from
natural gas in combined cycle mode has indeed been
recognised to offer several advantages compared with
coal-fired electricity generation. These include
significantly higher efficiency, less environmental
drawbacks, short installation times and substantially
lower capital expenditure.

Overall the electricity generation picture is forecast to
change as follows by the year 2000:

Table 7:
Electricity generation in
the Community - by fuel

1990 2000
Nuclear 33% 29%
Hydro 8% 8%
Solid tuels 40% 36%
ol 10% 7%
Natural gas 7% 17%
Other * 2% 3%
Total 100% 100%

* derived gas, urban waste and renewables

With these trends in the final demand sectors and in
power generation, gross energy consumption is
expected to change significantly in this decade.
Overall, total energy consumption is forecast to rise
by 14.8%. The growth foreseen for total energy
consumption exceeds the growth rate of CO2 emissions
(10.9%), thus indicating that there will be substitution
of low and zero carbon content energies for carbon rich
fuels.

The structure of gross energy consumption is shifting
as follows:

Table 8:
Structure of gross inland consumption by energy
source

1990 2000
Solid fuels 24.4% 20.3%
Oill 42.8% 42.0%
Natural gas 18.0% 22.9%
Nuclear 13.3% 12.6%
Hydro/others 1.6% 2.2%
Total 100% 100%

Natural gas can be expected to have the highest growth
rate. In some regions of the Community it is being
introduced, in the ex-GDR it should play a major role
in the restructuring of the energy economy, and in
general natural gas is considered to be an attractive
alternative for power generation. The contribution of
gas in the Community could therefore increase from
18% in 1990 to 23% by 2000 even without a specific
CO2 policy. By 2000, it should move into second place
after oil, replacing solid fuels.

Oil consumption is expected to increase somewhat
more slowly than overall energy demand, and its share
should therefore decrease slightly by nearly one
percentage point to reach 42%.

The demand for solid fuels is bound to decrease by
2000, especially due to restructuring in the ex-GDR
away from lignite. In the old Community, solid fuel
consumption is slightly increasing owing to the virtual
absence of significant additional nuclear capacity up to
the year 2000. With growing overall energy demand
the share of solids is thus expected to decrease from
around 24% in 1990 to 20% in 2000.

Finally, nuclear, hydro and other minor primary
energies should increase their contribution broadly in
line with the overall growth of energy consumption so
that their share could remain at about 15%.

Under the reference scenario, CO2 emissions by the
year 2000 will have increased by 10.9% to reach
3375 M t. The development broken down by Member
State is as follows:
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Table 9:
Energy related CO2 emissions in 2000

2000 2000 2000/1990
% emission
Mt CO2 growth

Belgium 121.7 36 +8.7
Denmark 65.5 19 +23.3
Germany 10374 30.7 +3.2
Greece 96.6 29 +31.1
Spain 259.8 77 +233
France 4314 128 +179
ireland 36.0 1.1 +170
Italy 464.0 137 +15.3
Luxembourg 137 04 +9.6
Netherlands 1781 53 +13.2
Portugal 57.0 1.7 +42.9
UK 614.1 18.2 +6.0
Community 33753 100 +10.9

Emissions are forecast to rise particularly strongly in
Portugal, Greece, Spain and Denmark. While this
reflects high economic growth expectations in the
Southern Member States, the Danish case is particular
as far as the base year 1990 is concerned: electricity
imports were very high, substituting for coal-based
power generation, and will have decreased
substantially by the turn of the century.

These differences in growth rates affect the breakdown
of emissions by Member state. Greece, Spain, France,
Italy and Portugal will increase their shares by between
0.4 and 0.8 percentage points, whereas the share of
Germany decreases by 2.3 percentage points. However,
in 2000 Germany will again be the largest emitter
accounting for over 30% of total Community CO2
emissions.

Energy-related CO2 emissions per capita will increase
under the reference scenario in all Member States with
the exception of Germany, where a slight decrease can
be expected. The Community average is forecast to
rise by 7% to reach 9.5 tonnes of CO2 per head.

Table 10:
Energy-related CO2 emissions
per capita in 2000 - in tonnes

P ES F I EL COM|IRLIUK M B D DK LUX

57 65 73 79 04 05| 98104 11.3 121 125 127 364

In 2000 CO2 emissions per capita will continue to vary
widely between Member States. However, compared
with the 1990 situation the variation is somewhat
reduced (variation coefficient falling from 32.4% to
26.0%) thus indicating some narrowing around the
Community average.

CO2 emissions per unit of GDP are expected to
decrease by 2000 in all Member States except for
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Greece, where a slight increase is due to occur under
the reference scenario. The Community average will be
down 13% to reach .55 tonnes of CO2 per 1000 ECU.

Table 11:
CO2 emissions per unit of GDP in 2000 (tonnes
C02/1000 ECU)

F 1 DK ES COM D | B |N UK P IRL EL LUX

0.37 0.42 050 0.50 055 0.50|0.64|0.66 0.69 0.82 0.83 1.46 1.49

Emissions per unit of GDP remain widely dispersed
among Member States, but their variation around the
Community average is slightly narrower in 2000 than
in 1990 (variation coefficient decreasing from 30.2%
10 29.5%).

THE CARBON/ENERGY TAX SCENARIO -
COMMUNITY ENERGY DEMAND

INTRODUCTION

One of the key elements of the Community strategy to
limit carbon dioxide emissions and to improve energy
efficiency. As is well known, the Commission has
proposed the introduction of a new tax modulated 50%
according to the energy content and 50% according to
the carbon content of fuels. Such a tax is to be
introduced in steps, beginning with 0.21 ECU/GJ and
2.81 ECU/t CO2 in the first year. In each of the
following seven years these amounts would be
increased by one third of the tax rates in the initial
year; in the last year (that is in 2000 at the earliest)
these rates would therefore have reached 0.7 ECU/GJ
and 9.4 ECU/t CO2. Purely for analytical purposes it is
assumed that the tax will be introduced in 1993,

The assumptions underlying the following analysis
have been made in a way which reflects as closely a
possible the tax proposal in the draft tax Directive
(Com (92) 226 final)3.

For this analysis tax rates in real terms have been
assumed. This allows inflation to be deliberately
excluded from the analysis. For some key variables a
comparison with the same tax in nominal terms will
also be presented.

Per tonne of oil equivalent the tax rates would be as
follows:

3 OIN'C 196 of 3.8.1992.
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Table 12:
Dlustrative tax rates in ECU/toe
(1993 ECU)
INTIAL YEAR FINAL YEAR
ECU/toe
Petrol 173 575
Diesel/heating oll 175 583
Residual fuel oil 18.0 59.9
Natural gas 154 513
Hard coal 19.9 66.2
Lignite 21.1 705

Energy prices would not only increase by these
amounts, but as with all excise taxes the overall price
increase would be somewhat higher according to the
VAT rates applied in each Member State.

Electricity will be taxed in a somewhat different way.
For the carbon part of the tax, the inputs in power
stations are taxed according to the carbon content of
the fuels used. As regards the energy part, the tax rate
is fixed in terms of ECU per MWh. These rates are
uniform for fossil fuels and nuclear, but they are lower
for hydro power above 10 MW installed capacity.
Small hydro and other renewables are exempt from the
tax. Electricity prices in the initial year of the tax
might therefore increase as follows way (first order
effects not including the effects of any change in
behaviour of market participants):

Table 13:
Illustrative first order electricity price effects in the
initial year

Energy Carbon o451
part part
ECU/MWh
Nuclear 2.10 0 2.10
Hydro (large) 0.76 0 0.76
Renewables 0 0 0
Coal 2.10 273 483
oil 2.10 214 4.24
Natural gas 2.10 1.49 3.59

In seeking to analyse the effects of such taxation, it is
crucial to start from certain key assumptions as to the
nature of the tax. Firstly, it is not a revenue-raising tax,
but a tax intended to change behaviour. It is therefore
announced well in advance and introduced in steps.
Moreover, the tax revenue is to be recycled into the
economy, keeping the overall tax burden unchanged. In
this energy analysis, it is assumed that thanks to the
revenue neutrality of the tax there are no negative
feedbacks to the overall economic development.

The conditionality of the tax on other OECD countries
undertaking similar measures together with the
safeguard clause of Art. 10 should go a long way

towards allaying negative competition effects and
dislocation of energy intensive industries outside the
Community. The analysis therefore focuses on the
direct effects on energy demand and supply including
world markets and no attempt has been made to
include uncertain effects outside the energy sector in
this energy policy analysis. For the purpose of this
analysis the industrial production index has been
retained as in the reference case.

Special treatment and tax reduction/refunding as
provided for in Articles 10 and 11 of the draft tax
Directive are not granted automatically but depend on
specific conditions and procedures which cannot be
defined in advance. In this analysis the tax has been
applied to all industries.

A partial energy sector model (MIDAS) has been
used for highlighting the energy consequences. The
following analysis is based on the results of the
MIDAS model for eleven Member States. The model
does not exist for Luxembourg and in the case of
Germany only the old Federal Republic could be
modelled, since econometric estimation based on the
statistical data for the centrally-planned former GDR
would not be a sensible approach. In the case of
Luxembourg a similar reaction to the tax, as in the
other Benelux countries, has been assumed while for
the new German Linder the tax effects have been
estimated by taking into account the pertinent results of
a recent energy scenario analysis by the Prognos
Institute commissioned by the German government.

OveRALL REsuLTS oF THE CARBON/ENERGY
TAX

The new tax would give support to some ongoing
trends like increased contribution of natural gas and it
is expected to contribute to the improvement of energy
efficiency. If carbon/energy taxation is put into effect,
total primary energy demand would therefore be 2.8%
lower for 2000 than in the no-tax reference case. The
increase of primary energy demand between 1990 and
2000 would be reduced from 14.8% as foreseen in the
reference scenario to a rise of 11.6% with carbon
energy taxation.

CO2 emissions would grow at a lower pace in the
Community and would be 3.5% below the reference
case results for the year 2000, in other words, or
compared with the base year emissions of 1990 they
would be some 7.1% higher in 2000. In the no tax
reference case CO2 emissions are forecast to increase
by 10.9% and the contribution of the tax to the
stabilization objective therefore amounts to 3.8%,
which represents 35% of the total effort required.

15



ENERGY IN EUROPE 20/1992
L

Table 14:
Energy consumption and CO2 emissions
1990 2000 1990/2000
Referonce Tax Reference Tax

Primary energy 1193 1370 1331 +14.8% +11.6%
(mtoe)

Fossil fuels (mtoe) 1016 1168 1130 +15.0% +11.3%
CO2 smissions (Mt) 3042 3375 3257 +10.9% +7.1%

The growth of CO2 emissions in both the reference and
the tax case is more limited than that of primary energy
demand, which indicates that there 1is some
replacement of carbon-rich by low carbon fuels. Fossil
fuel consumption in both cases is increasing broadly in
line with total primary energy, from which it can be
deduced that CO2 abatement from fuel switching is
mainly a result of intra-fossil fuel substitution.
Therefore, in addition to its effect on the level of
energy consumption, the proposed carbon/energy tax
affect the structure of the Community energy balance.
These effects will be analysed starting with a
comparison between the tax and the no-tax case for the
target year 2000 and followed by highlighting key
issues of the development between 1990 and 2000
under the hypothesis of carbon/energy taxation.

Tax EFFECTS IN THE YEAR 2000 COMPARED
WITH A No CARBON/ENERGY TAX
REFERENCE CASE

In the year 2000 the tax would bring about a reduction
in energy demand and CO2 emissions. The magnitude
of change varies across sectors and fuels according to
different elasticities and fuel mixes.

Table 15:
2000: energy consumption and CO2 emissions: tax
versus reference case

Reference Taxcase Change
case

ENERGY CONSUMPTION Mtoe Mtoe %
Transport 296 288 -2.6
Domestic/tertiary 350 336 -3.9
Industry 246 24 48
Power stations 488 482 -13
Total primary 1370 1331 2.8

CO2 EMISSIONS Mi.CO2 M.L.CO2 %
Transport 881 858 -2.6
Domestic/tertiary 694 656 -5.5
Industry 558 525 -59
Power stations 1108 1087 -19
Energy sector 134 130 -25
Total 3375 3257 -35
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Because of the existing high level of taxation on
transport fuels and the low demand response to price
increases for automotive fuels the impact of the tax
would be relatively modest. In fact, demand for
transportation fuel which is of course nearly all oil, is
expected to decrease by only 2.6% on account of
taxation; CO2 emissions in 2000 are reduced
accordingly.

In the domestic and tertiary sector there is already an
ongoing and significant trend away from solid fuels
and from heating oil. The tax will accentuate this trend
with gas being the likely beneficiary. In effect, while
oil and solids could both lose some 8% compared with
the no-tax reference case, gas would only lose about
2%. The effects on electricity and heat demand would
be even smaller (under 1%). The overall CO2 decrease
resulting from these reductions would be 5.5%.
Industry and particularly heavy industry is a leading
candidate over the medium term for significant
efficiency improvements. Notwithstanding the
substantial changes in energy intensity observed over
the past years there remains an important potential for
further efficiency improvements, and, over the longer
term, for fuel substitution. In 2000, the tax would bring
about demand reduction of nearly 5%. CO2 emissions
would be reduced even more by about 6% - as solids
and liquids would be affected more markedly (drop of
almost 11% for solids and 9% for liquids), while for
both gas and electricity demand the reduction would be
only 2%.

Charging the carbon tax on electricity inputs means
that power station fuel input costs are most markedly
increased for solids, followed by burning oil and gas,
and consequently the taxation should encourage the
switch away from solid fuels. As compared to the
reference case, the input of solid fuels in electricity
production of the year 2000 would diminish by 2.0%.
Oil and gas demand would decrease by 1.9% and 1.5%
respectively. The power generation sector does not
show a pronounced reaction to the proposed
taxation by the year -2000,. CO2 emissions being
reduced by just under 2%.

Reasons for this include the tailoring of the energy part
of the tax as an average rate for all fossil fuels and
nuclear, by which price increases for fuels used in less
efficient power stations have been limited and which
does not by itself give incentives for fuel switching.
Moreover, for power stations with lifetimes of several
decades the time left until 2000 is particularly short;
energy consuming equipment in other sectors is
replaced at a much faster pace. Finally the reference
case already assumes a massive switch to natural gas in
power generation, leaving little room in the tax case
for further increases in new gas facilities to replace
older CO2-intensive generation capacities.
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As regards the Community fuel mix, there would be a
discernible trend towards low carbon fuels by the year
2000. This change would however only really
accelerate in the new century, when the existing energy
capital stock will be due for replacement or has in part
already been replaced by low CO2 technology.

Table 16:
The Community fuel mix in the reference and tax
case in the year 2000

ENERGY CONSUMPTION
Reference Tax % change
Mtoe
Solid fuels 279 268 -38
Oil 576 555 -36
Natural gas 314 308 -2.0
Nuclear 172 172 -0.2
Other 29 29 -1.5
Total primary 1370 1331 -2.8

The contribution of solid fuels would be 3.8% lower
mainly on account of substitution in the industrial
sector.

Total oil demand would be lower by 3.6%; this
decrease is mainly due to reduced demand in the
domestic/tertiary and transport sectors. In power
generation, oil input drops less than solid fuel input, as
oil would gain advantage over coal and lignite.

Gas demand would decrease least of all fossil fuels by
2.0%. Carbon/energy taxation would reduce
domestic/tertiary and industrial gas demand by 2.3%
and 2.4%, while the reduction in power generation
compared with the no tax reference case is less
pronounced (-1.5%).

As a result of the price-induced consumption drop of
electricity of about 1.4%, for the most part in industry
and the domestic/tertiary sectors, there would be a
decrease in primary electricity production from hydro
and nuclear of 0.2 %.

Replacement of high carbon by low carbon fuels due to
the carbon weighting of the tax will only occur if the
potential price advantage for low carbon fuels
materializes at the level of the consumer. Where the
price of a low carbon fuel (e.g. natural gas) aligns
towards the price of fuels which are taxed at a higher
rate (e.g. oil), the expected substitution and CO2
reduction effects may not fully materialize. For natural
gas such alignment has been a widespread practice in
the absence of direct gas-to-gas competition.

Moreover, refineries producing different fuels from
crude oil are in principle free to add a smaller or larger
portion of the crude price on to those of final products.
Thus, if consumers react differently to price increases
on different product markets, refiners may decide to

shift some part of the additional tax burden for, e.g.
residual fuel oil on to transportation fuels, for which
the price elasticity of demand is normally significantly
lower than that for other oil products. Therefore, it
cannot be taken for granted that the price increase for
each oil product will fully reflect the respective tax
levels; for some products experiencing strong
competition the increase may be lower, while it could
be higher for products having a low price elasticity of
demand. It has not been possible to take into account
these effects in this analysis.

Over and above the effects which can be modelled
there are others which tend to increase tax impact in
terms of CO2 reduction and energy effect, such as the
tax incentives provided for in Article 11 and targeted
implementation measures in the framework of tax
neutrality (as illustrated in the explanatory
memorandum) as well as voluntary agreements.

The tax instrument would also have the effect of
reducing CO2 emissions per capita and per unit of
GDP in the year 2000.

Table 17:
Energy-related CO2 emissions per capita in 2000 in
the case of taxation
in tonnes

P ES F IT EL COMIRLJUK|NL B D DK LUX

56 64 69 7.7 90 92 94;:101]11.0 11,5 120 123 34.1

Carbon/energy taxation would reduce per capita CO2
emissions in all Member States. The Community
average decreases from 9.5 tonnes without tax to reach
9.2 tonnes in the tax case. However, per capita
emissions continue to vary widely between Member
States, but compared with the reference case the
variation is slightly reduced (variation coefficient
falling from 26.0% to 25.8%) thus indicating some
narrowing around the Community average.

Taxation would also reduce CO2 emissions per unit of
GDP in all Member States. The Community average
would decrease from 0.55 tonnes of CO2 per 1000
ECU in the reference case to reach 0.53 tonnes.

Table 18:
CO2 emissions per unit of GDP
in 2000 in the tax case
(tonnes C02/1000 ECU)

F T DK ES COM D B |NL|UK P IRL LUX EL

035 0.41 049 0.49 0.53 061 0.61]|0.63|0.67 0.79 0.80 1.40 1.40
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Emissions per unit of GDP, however, remain widely
dispersed among Member States. Their variation
around the Community average would be unchanged in
the tax case (variation coefficient constant at 29.5%).

THE TAX CONTRIBUTION TO THE
STABILIZATION TASK

How would carbon/energy taxation change the
development path of CO2 emissions between 1990 and
2000

In summarizing likely development under the reference

scenario and the effects of taxation the following

developments up to 2000 should emerge in the case of

implementing the carbon/energy tax in 1993.

+ Total CO2 emissions would increase by 7.1%
instead of 10.9% under the reference case; the tax
would therefore contribute 3.8 percentage points to
the stabilization objective for 2000;

« CO2 emissions in all sectors would be abated:

- in transport they would be down by 3.3
percentage points, which still leaves a heavy
emission growth of 21.3%;

- in industry emissions are curbed by 5.5
percentage points, which means an even more
pronounced emission reduction compared with
1990 (12.6% decrease in the tax case);

- in the domestic and tertiary sectors emission
growth would be reduced by 5.9 percentage points
to achieve stabilization for this sector (+0.3 %);

- in power generation after tax emission growth
would be lower by only 2.2 percentage points to
reach still 14.4%;

» The development of energy consumption would be
somewhat altered with gas and oil demand growing
slightly slower than in the reference case and solid
fuels declining somewhat faster.

CO2 abatement through fuel switching is one side of

the coin, and changes in the present energy structure,

which had been brought about by market forces and
policy intervention, are the other. Between 1990 and

2000 there are already some changes in the structure of

total energy consumption in the reference case; this

change would be reinforced in the tax case as can be
seen from the following table.
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Table 19:
Structure of gross inland consumption
(in %)
1990 2000 2000 tax
reference
Solids 244 203 20.1
Qil 428 420 417
Gas 18.0 229 231
Nuclear 133 126 129
Other* 16 22 22
Total 100.0 100.0 100.0

* includes hydro, waste, geothermal, other renewables and net
electricity imports

In fact, changes stemming from taxation are not
dramatic, and taking into account the overall reduction
in gross inland demand due to the tax, in no case would
the absolute contribution of any single fossil energy
source be higher in the tax case than in the reference
case.

The contribution of non-fossil energy sources is
projected to increase until 2000 broadly in line with
overall growth of energy demand, and its share will
therefore remain constant at 15%. Interestingly,
carbon/energy taxation is likely to bring about only a
slight increase in the relative contribution of energy
sources not emitting CO2 by the year 2000. This is due
to the long lead times involved in power generation
investment and the present de facto moratorium on
nuclear in many Member States. Moreover, for
renewables it also takes several years before any tax-
induced competitive advantage translates into
investment decisions, as various technical and non-
technical obstacles have still to be tackled (addressed
inter alia by the programmes Altener and Thermie). W



A NEW PROPOSAL IN THE FRAMEWORK OF

THE ‘SAVE’

PROGRAMME TO LIMIT CARBON DIOXIDE

EMISSIONS BY IMPROVING ENERGY EFFICIENCY

BY Derek Fee, DG XVII
Unit for New and Renewable Sources of Energy and Rational Use of Energy

In its Communication to the Council of

14 October 19911 the Commission stated that
for the period 1990-2000, CO2 emissions are
likely to grow by 11% in the European
Community, excluding the new German
Ldnder.

With low energy prices for most of the early
1990s and the rather slow introduction of
energy efficiency measures, the considerable
energy efficiency improvements on which inter
alia, this emission forecast was based have not
yet materialized. On the contrary, according to
the initial estimates, energy consumption and
CO2 emissions grew rapidly in 1991. Present
indications are that the growth of each could
have been as high as 4%.

For the period 1990-2000, CO2 emission
growth for the old Community is now
estimated at 13-14%, which corresponds to
growth of about 12% for the Community
including the new Ldnder.

Moreover, the above estimate is based on an
average annual economic growth rate of 2.4%
compared to the 2.6% assumed in the

October 1991 Communication. Higher growth
rates would lead to a proportionate increase
in CO2 emissions and require a much greater
effort in order to prevent CO2 emissions from
growing between 1990 and 2000.

Without specific measures for CO2 abatement,
CO2 emissions are therefore likely to increase
between 1990 and 2000 by 12% or even more.
Consequently, there is a clear need for a

Community strategy. On 13 December 19912
this prompted the Council to consider
measures that must be taken, particularly in
order:

* to improve energy efficiency;

* toincrease the share of the Community’s
energy consumption accounted for by
renewable sources of energy, and

* to reduce the specific energy consumption
of vehicles.

In reply to the Council the Commission tabled
in the framework of its SAVE programme a
new proposal to limit CO2 emissions by
improving energy efficiency.

THE SAVE ENERGY EFFICIENCY
CONTRIBUTION TO THE CO2 DEBATE

In order to assist Member States in augmenting and
coordinating their national energy efficiency
programmes, on 29 October 1991 the Council of
Ministers approved a five-year Community energy
efficiency programme entitled SAVE and commencing
in 1991. The main thrust of this programme is a
comprehensive series of legislative measures supported
by targeted pilot actions as well as a significant effort
to improve the flow of information between
Member States and between the Community and other
interested parties.

It is estimated that full and timely implementation of
the SAVE programme could reduce the growth of CO2
emissions by about 3%, from at least 12% growth in
CO2 to 9%.

This reduction will be achieved primarily by applying
a consistent package of measures. Two Directives,

1 Communication from the Commission to the Council ‘A
Community strategy to limit carbon dioxide emissions and to improve
energy efficiency’ SEC(91) 1744 final.

2 Doc. SNi283/91 of 13 December 1991.
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presented in the framework of SAVE, have already
been adopted by the Council:

« the Council Directive concemning the efficiency
requirements for new, hot water boilers fired with
liquid or gaseous fuels on 21 May 1992;

« the Council Directive on the indication by labelling
and standard product information of the energy
consumption of household appliances on 22 September
1992,

Seven other essential measures, as described further on
in this article, covering buildings, transport and
industry, were tabled by the Commission on 26 June
1992.

1
SPECIFIC MEASURES TO BE TAKEN

On 26 June 1992, the Commission presented a
directive within the framework of the SAVE
programme containing a series of measures aimed at
contributing to the Community's CO2 objective. The
following seven areas were identified as having
potentially the greatest impact on Community energy
efficiency, and thereby on CO2 emissions:

» the certification of energy consumption in
buildings;

« the billing of heating, air-conditioning and hot
water costs on the basis of actual consumption;

« promoting third-party financing of investments in
energy efficiency in the public sector;

+ thermal insulation of new buildings;

« regular inspection of boilers;

« regular inspection of cars;

« energy audits of businesses.

This approach will allow action on every energy-
related source of CO2 emissions, except for power
stations, which could fall under other types of measure.
In view of the different situations and behaviour
patterns within the Community, it will be left to the
Member States to define the procedures best suited to
their specific circumstances.

Some of these measures can be implemenied rapidly
without any special infrastructure or any significant
spending. Conversely, others will have a substantial
financial impact because they will require investment
in joint energy-saving measures. The Member States
will undoubtedly take these factors into account when
adopting their national implementing measures.

2
ENERGY CERTIFICATION OF BUILDINGS

Energy certification of buildings is a procedure for
providing information about the energy characteristics
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of existing buildings in the residential and tertiary
sectors.

This information should be produced by the owner
when a property is sold and subsequently whenever it
is put up for rent; the same document will be used,
unless in the meantime major changes have been made
to the energy characteristics.

Those Member States which encourage or require the
provision of information about the energy efficiency of
buildings have generally found that schemes of this
kind have stimulated the efforts of economic operators
to a significant extent: not only have investment
decisions been speeded up, they have also been
directed towards the most cost-effective work.

Naturally, the benefits of energy certification of any
given building depend on its commercial, cultural or
historical value, the architecture of the building and the
local climate. It is therefore up to the Member States to
define the buildings for which such certification will be
phased in.

After the first five years, this scheme is expected to
save over 1.5 Mioe annually, year, cutting CO2
emissions by some 3 million tonnes.

3
BILLING OF HEATING, AIR-CONDITIONING AND HOT
WATER COSTS ON THE BASIS OF ACTUAL
CONSUMPTION

Many buildings, or parts of buildings, in the
Community are supplied by collective heating, air-
conditioning or hot water systems.

All too often the services are billed on a flat-rate basis
(based on unit surface area or share of the property)
which creates no incentive for prudent management of
natural resources.

Introduction of a method of billing of heating, air-
conditioning and hot water costs on the basis of actual
consumption would mean that consumers would pay
only for what they actually consume. As a result, this
would create an economic incentive to use resources
more rationally and take greater care of the
environment.

Together, all homes under this system can be expected
to attain an average saving of 10 to 15%.

Consequently, the long-term objective of this measure
is to phase out flat-rate billing of heating, air-
conditioning and hot water costs.

The resulting greater awareness on the part of
consumers could save at least 1.2 Mtoe and, in the
process, reduce CO2 emissions by another
3 million tonnes.
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4
PROMOTION OF THIRD PARTY FINANCING FOR
ENERGY EFFICIENCY INVESTMENTS IN THE PuUBLIC
SECTOR

Third party financing is defined as the provision of the
auditing, installation, operations, maintenance and
financing services on a turnkey basis for an energy
efficiency investment, recovery of their cost being
contingent, either wholly or in part, on the level of
energy savings achieved.

Energy service company (ESCO) financing or third-
party financing is still relatively little used in the
Community.

In general the provision of private capital for third
party financed investments involves an ESCO
borrowing the capital from private sources and using
part of the resulting cost savings to pay off the loan.
The energy savings are, therefore, viewed as a ‘cash
flow’ which can support a business: the ESCO's
business of investing in, and providing performance
guarantees for, energy conservation. The concept of the
energy service company is, therefore, central to
successful operation of the third party financing
mechanism. An ESCO must provide a combination of
engineering, financial and marketing skills. It must be
capable of carrying out detailed energy audits, and of
selecting reliable technologies suitable for making
planned energy savings.

The public sector with an annual energy consumption
of 45 Mtoe in 1989 rcpresents a very significant area
for potential energy savings. Although some Mcmber
States have encouraged energy saving in the public
sector, several factors have in practice militated against
the achievement of attainable energy savings.

Where investment in energy savings must be paid for
from the annual operating budget allocation, it is in
practice unlikely to be made.

Procedures associated with applications to use
innovative financing mechanisms (including third party
financing) are generally novel and uncertain. This
tends to complicate and prolong such applications and
discourages public bodies from making them.

In many cases public bodies which carry out innovative
energy efficiency programmes are penalized by being
forced to remit part or all of the savings achieved to a
central treasury. This type of imposition leads to
apathy towards energy saving by many public bodies.
Contracts already carried out in the public sector
demonstrate that public sector TPF contracts tend to
have higher transaction costs because of the
administrative inertia which must be overcome. These
high transaction costs tend to make the public sector
less attractive as a market for ESCOs.

If TPF were universally applied a total energy saving
of about 5 Mtoe per annum in the EC public sector
would be possible.

]
THERMAL INSULATION OF NEW BUILDINGS

The choice of insulation standards in a new building is
a decision having major financial consequences on the
rest of the life of the building.

In practice, it is technically difficult to improve
insulation levels in existing stock and the cost is out of
proportion to installation of efficient insulation during
construction.

Insulation standards for new buildings vary
considerably from one Member State to another, even
when differences in climate are taken into account.
There is a need to define a method of setting
equivalent thermal insulation standards for newly-
constructed buildings in each climatic region.

This method should lead to the definition of minimum
insulation standards taking account both of local
conditions and of the intended use of the building
(housing, offices, hospitals).

A 0.2 toe reduction in the annual energy consumption
of each new unit of housing built between now and the
year 2000 would reduce energy consumption by over
2 Mwe and cut CO2 emissions by over
6 million tonnes per year. '

6
REGULAR INSPECTION OF BOILERS AND VEHICLES

A vparticular effort must be made to control products
used in large numbers. They inevitably play a
prominent part in the energy balance, even if their unit
consumption is low.

To capitalize on safety inspections already carried out
in a number of Member States, it makes sense for such
inspections also to take account of factors with a direct
impact on CO2 emissions.

An additional advantage of measures of this type is that
they produce rapid results.

7
ENERGY AUDITS

In most businesses, the motivation to save energy takes
second place to the pressures of production and the
market.

Nevertheless, there is enormous potential for savings,
as has been illustrated by the French scheme to conduct
an energy audit of businesses every three years.
However, the situation varies considerably from one
Member State to another. Consequently, the important
component is to ensure that the twin concerns of
conserving the environment and saving energy are
audited, although it makes little difference whether this
is done by the staff of the company itself or by outside
teams.
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EXPECTED RESULTS

There is undeniably considerable potential for energy
savings in the Community.

A reduction in energy consumption goes hand in hand
with reduced CO2 emissions. For this reason, the
SAVE programme plays a prominent part in the
strategy to stabilize CO2 emissions.

The seven measures proposed would allow a reduction
of approximately 61 million tonnes in the total CO2
emissions of 2 800 million tonnes related to energy
use. The individual reductions expected are as follows:

MT CO2

Buildings

- certification

- billing

- third party financing

- insulation

Inspection of boilers
Inspection of motor vehicles

Audits of industry

o> " RNRoonww

The Community measures will also have to conform to
the principle of subsidiarity which dictates that action
must be taken at the level capable of providing the best
solution to the problems faced. Since some Member
States are more active than others, there is a legitimate
case for action by the Community implemented on a
highly decentralized basis.
In practice, without action of this type there is a danger
that national initiatives taken at different times and
with diverging resources could actually slow progress,
with negative effects both on the internal market and
on much-needed convergence of Member States'
energy and environmental protection policies.
The diversity of the energy-saving measures in this
consistent Community package provides the requisite
flexibility while at the same time allowing all levels
concerned to work within a clearly defined framework.
|
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SPECIFIC ACTIONS TOWARDS GREATER PENETRATION
OF RENEWABLE ENERGY SOURCES (ALTENER)

BY Umberto TIBERI and Felisberto CARDOSO, DG XVII
New and Renewable Sources of Energy and Rational Use of Energy Unit

After examining the Commission
communication ‘A Community strategy to limit
carbon dioxide emissions and to improve
energy efficiency’, the joint
Energy/Environment Council, meeting on

13 December 1991, specifically asked the
Commission to propose measures designed to
increase the development of renewable energy
sources as well as other types of action to
reduce CO2 emissions. The ALTENER
programme is the Commission’s response to
that request.

In its resolution of 16 September 1986 concerning new
Community energy policy objectives for 19951, the
Council stated:
"The output from new and renewable energy
sources in place of conventional fuels should be
substantially increased, thereby enabling them
to make a significant contribution to the total
energy balance."
Only a few months later, on 26 November 1986, a
Council resolution was entirely devoted to Community
guidelines to develop new and renewable energy
sources?-
The Council subsequently confirmed in detail its desire
to pursue its policy of developing alternative energy
sources in its recommendation of 9 June 1988 on
developing the exploitation of renewable energy
sources in the Community3, and a further
recommendation (8 November 1988) to promote
cooperation between public utilities and auto-producers

1 0JNoC2410f259.1986,p. 1.
2 OJNoC 316 0f9.12.1986,p. I.
3 0JNoL 160 of 9.6.1988, p. 46.

of electricity?, in particular those using renewable
energy sources.

These texts already contain the essential elements of a
Community policy for renewable energy sources and
form the basis for a coherent and balanced programme
of promotion, namely:

(a) implementation, where appropriate, of legislation
and administrative procedures for removing obstacles
to the development of renewable energy sources;

(b) promoting the completion of national inventories of
the potential of renewable energy resources and widest
possible dissemination of these inventories at regional
and local level to inform the public about the practical
possibilities for exploiting these energy sources;

(c) preparation and starting-up of a statistical recording
system for renewable energy sources, in conjunction
with the Statistical Office of the European
Communities;

(d) preparation of uniform standards for products and
equipment in the field of renewable energy sources to
facilitate the free movement of such products and
equipment within the Community;

(e) promotion of feasibility and pre-feasibility studies
conceming projects to exploit renewable energy
sources, in particular for the benefit of local authorities
and small and medium-sized enterprises;

(H) promoting cooperation between the industries
manufacturing equipment for the exploitation of
renewable energy sources, and promoting the transfer
of technologies;

(g) promoting exchanges of information about the
development of renewabic energy sources between
Member States;

(h) taking into account in public investments the
possibility of using renewable energy sources in
conjunction with energy-saving measures.

4 OJNoL3350f8.11.1988, p. 29.
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On 8 November 1988, when reviewing the progress
made towards achieving the energy objectives for
1995, the Council issued the following conclusion:

"The Council attributes particular importance to
new and renewable energy sources, taking
account of their economic viability, for future
energy supplies, even if, despite the efforts
already made in the past, only a small increase
in their contribution can be anticipated by 1995.
The competitiveness of these forms of energy
has suffered as a result of falling prices of
traditional energy sources."

In 1991 commercialized renewable energy sources
(including the electricity produced by large
hydroelectric facilities), the only ones to be statistically
recorded, covered less than 2% of primary energy
demand. Including fuelwood, which now represents
about 20 million toe in the Community, renewable
energy sources' share may be estimated at nearly 4%,
with a total in absolute terms of 43 million toe/year.
Where research and development and the promotion of
energy technologies are concerned, the specific
programme in the field of non-nuclear energy
sources™ 6 and the Thermie programme’, which run
until the end of 1994, will continue to supplement the
national programmes in an effective way and help
ensure the wider use of renewable energy sources.
However, these technology-promotion measures, and
tax measures such as the ‘ecotax’ and the reduced
taxation of biofuels, will not be sufficient to enable
renewable energy sources to play a significant role in
the strategy for the stabilization of CO2 emissions.
They should be supplemented by other, flanking
measures which come under the ALTENER
programme and which will have to be underpinned by
national measures.

How WouLp MoRE RAPID PENETRATION
OF RENEWABLE ENERGY SOURCES BE
ADVANTAGEQOUS TO THE COMMUNITY

SECURITY AND DIVERSIFICATION
OF SUPPLIES

After the coal era and the oil era, when at given
moments each of these two energy sources has had a
market share of around 50%, the world is increasingly
moving towards a multi-energy scenario.

5 OINoL 185 of 17.7.1950.
6 0JNoL 257 of 09.09.1991.
7 OJNoL 185 of 17.7.1990.
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World energy demand will in future be met by a
broader range of energy sources and technologies than
has been the case so far. New and renewable energy
sources will have their role to play in this scenario.

In the short term we must keep a sense of proportion
about the contribution that renewable energy sources
can make to the Community's overall energy balance.
In the longer term, however, their contribution could
be substantial (5 to 6% in the year 2000 and 8% in
2005 or shortly thereafter, compared with nearly 4% in
1991).

Within the limits of their possibilities, renewable
energy sources can also, by improving the security and
diversification of supply, help to reduce fossil fuel
imports. The extra 66 million toe that could be
produced in 2005 from renewable sources compared
with now would represent a foreign exchange saving of
over ECU 7 billion (at 1991 crude oil prices).

ENVIRONMENT

While they certainly cannot all be placed on the same
footing, renewable energy sources offer undoubted
benefits in terms of protection of the environment.
Admittedly, fierce local opposition to the
establishment of hydroelectric power stations, even
small-scale ones, has been encountered, as has often
been the case with municipal waste incineration plants,
and noise and visual intrusiveness have sometimes
hampered the development of wind power.

In general, however, the environmental impact of
renewable energy sources is slight. When used instead
of fossil fuels they make a considerable contribution
towards reducing emissions of greenhouse gases.

Of all the renewables, the use of biomass in particular
is likely to expand considerably.

This source of energy has major advantages: the great
variety of its end-uses, encouraging the development of
new and sustainable technologies, and the possibility it
offers of favourably influencing emissions of carbon
dioxide into the atmosphere and establishing synergy
with agriculture in the Community.

Very large arecas are needed in order to obtain
significant quantities of energy from the sun, the wind
and biomass. However, land-use intensity should not
be an argument against using renewable energy sources
when it is clear that with solar energy, for example, the
main obstacle is not the amount of land involved but
the intermittent nature of production and the
difficulties regarding economic storage.

ECONOMICS AND INDUSTRIAL PROSPECTS

Certain technologies for exploiting renewable energy
sources are already competitive today, while others
could become competitive within five to ten years.
However, it should be pointed out that the economic
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comparisons normally made with fossil fuels are biased
because they only take direct costs into account. If all
the external costs that society has to bear (damage to
the environment and public health, social charges)
were taken into consideration, the economic
assessment would be substantially different, making it
easier for renewable energy sources to increase their
share of the market.

Because of their scattered nature, renewables are
particularly suitable for decentralized, regional or local
applications. Also, the regions with high levels of
exploitable potential are often to be found in the
countries with the highest degree of dependence on
imported energy. It is very important to make use of
alternative energy sources in the Community's
peripheral regions in order to further the objective of
economic and social cohesion enshrined in the Treaty
on European Union.

Developing a rencwable energy industry in the
Community may have positive effects on industrial
activity and on thc balance of payments, bearing in
mind the scale of the market outside the Community.
Many countrics throughout the world with particularly
favourable conditions for thc wider use of rcnewables
have neither thc cngincering expertise nor the
industrial structurcs required to produce the equipment
needed to hamncss these resources. The Community
industry, which in this scctor mainly comprises labour-
intensive small and mcdium-sized enterprises, could
secure significant outlels.

Apart from the provision of technical assistance
services, the equipment to be supplied is very varied,
ranging from turbincs and gencrators for hydroelectric,
wind and geothermal power stations and waste
incinerators to boilers, gasificrs, digesters, stills, plants
for the esterification of vegetable oils, photovoltaic
generators, and solar collectors, not to mention the
whole gamut of auxiliary and control equipment.

The impact on employment in rural areas as a result of
developing the usc of biomass and biofucls will be no
less important. If, instead of lying fallow, agricultural
land can be used to produce biofucls, this will
obviously have a bencficial effect on employment in
agriculture. Biomass harvesting can bring farmers extra
income; it may slow down the flight from the land and
thus be of benefit in terms of regional development.

WIND POWER

The report ‘Wind energy in Europe: a plan of action’8
indicates that wind power is a particularly important
renewable energy source. The European wind-power
equipment industry, which is growing considerably,
already occupies a significant position on world

8 published by the European Wind Energy Association.

markets. At present the installed capacity for the
production of electricity from wind power totals
640 MW in the Community, of which 380 MW in
Denmark, 90 MW in Germany and 55 MW in the
Netherlands. According to the equipment plans known
about at present, the installed wind-power capacity in
the Community in 2005 should be between 4 000 and
5000 MW. The cost per kWh produced is comparable
to the cost of electricity generated by a coal-fired
power station fitted with flue-gas purification
equipment. Some 80% of the plants in the Community
have been built using Danish materials, the remainder
being produced in Germany, the Netherlands and
Belgium. In 1990 the world market was shared almost
equally between the Community on the one hand and
the United States and Japan on the other,

The most widespread capacity class at present is the
medium range: 200-250 kW and 25-30 m rotor
diameter. Equipment technology has now reached
maturity to some extent. There is a ready market for
units in this range for the generation of electricity for
small local networks or large grids. In 1992 a 1500-
2000 kW prototype with a 60 m diameter rotor started
operating in Sardinia. .

Outside the Community much of the production of
electricity from wind power is concentrated in
California. At the end of 1990 the total installed wind-
power capacity in the United States was estimated at
1500 MW, with over 15 000 wind turbines. The
Department of Energy is forecasting a very substantial
increase in installed wind-power capacity for the next
decade. India and China also have ambitious
development programmes.

BioMass

The renewed interest in the world as a whole for the
use of biomass as a source of energy is attributable to
the efforts to secure sustainable energy supplies for a
rapidly growing world population.

In the industrialized countries the greatest interest in
the development of biomass is at present being shown
in the following sectors: timber end- uses, treatment of
organic waste and manufacture of new energy products
(ethanol, methanol, esters of vegetable oils, etc.).

The Community consumes some 20 million toe of
fuelwood per annum, of which 9 million toe in France.
Production could double or even treble if an intensive
production/utilization policy were implemented (short-
rotation coppices-forest policy). The main applications,
some of which are competitive with conventional
sources, concern domestic heating and the production
of steam and heat. Advanced technologies, in
particular gasification combined with gas turbines,
offer interesting prospects for the production of
electricity.
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The development of the use of organic waste by means
of anaerobic digestion basically depends on resolving
problems relating to protection of the natural
environment. Wastewater regeneration techniques,
with energy recovery, have spread rapidly in all
European countries. For several years now there has
been a considerable expansion in plants for the
production of biogas from agro-industrial waste
(distilleries, sugar refineries, livestock farming, etc.).
The number of such facilities in Europe can be
estimated at over 600.

Extraction of biogas from controlled landfill sites is
also becoming widespread within the Community.
Over 200 sites fitted with biogas-recovery systems now
produce some 400 000 toe/year, representing 9% of the
Community's potential. Burning the methane produced
by the sites rather than simply discharging it into the
atmosphere helps reduce cmissions of greenhouse
gases.

Where the treatment of municipal waste is concerned,
the situation varies quite considerably from one
Member State to another. Of the most widespread
practices, incineration is the solution most frequently
employed to recover energy. In the Community some
20% of waste is disposed of by means of incineration,
and it is often possible to derive energy in the form of
heat andfor power production. District heating
networks, in particular in France, Germany and
Denmark, distribute nearly one and a half million toe
of heat produced from municipal waste.

The use of agricultural products as motor fuels has
started to spread throughout the world following the
interest aroused in the United States and Brazil. In the
United States it seems likely that the production of
ethanol mixed with petrol, which totalled 3.4 million
m3 in 1990, will increase in future. In Brazil, on the
other hand, ethanol production from sugar cane is
stagnating at around 11 million m3/year. A dozen other
countries, especially in Africa and Latin America, have
launched programmes for ethanol as a fuel. Specific
schemes to produce methanol and ethanol from
agricultural and forest crops have been devised in the
Community. Oilseeds, in particular rape and sunflower,
are also very attractive, since their oil can be used in
the unaltered state in special engines or in the form of
methyl esters to replace (partially or totally) gas oil in
conventional diesel engines.

SOLAR ENERGY

Over the last decade significant progress has been
made in all the basic applications of active solar
energy: heating of swimming pools, production of
domestic hot water, space-heating, heat for
commercial, agricultural and craft end-uses. As a result
of the progress made, certain technologies, such as the
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heating of swimming pools and the production of
domestic hot water, have reached a high level of
maturity. The efficiency of commercial solar panels
has increased by 30% compared with the last decade
and certain new types of solar collectors (vacuum
tubes) have been developed and launched on the
market. In the world as a whole there are some
30 million m2 of solar panels installed, of which
4.5 million in the United States, 5.0 million in Japan,
2.3 million in Turkey, 1.5 million in Australia and
340 000 in Cyprus.

In the Community, the total surface area of solar panels
installed at the end of 1990 was 3 million m2, of which
1300000 m2 in Greece, 490 000 m2 in France and
350000 m2 in Italy. Their annual production can be
estimated at 200 000 toe.

Annual world production of solar collectors (glazed
and unglazed) is now estimated at 3 million m2. The
production volumes achieved in 1983 and 1984 in the
United States and Japan have fallen considerably in
recent years (600 000 m2 in Japan and 400 000 m2 in
the United States in 1989). The ending of tax
allowances granted by the Federal Government in the
United States and the comparative stability of energy
prices have had an adverse effect on sales of solar
thermal equipment.

In Japan, on the other hand, govermment policy on
solar energy (subsidies and low-interest bank loans) did
not change until 1989. Consumer disaffection is mainly
attributable to the trend in the price of oil and to the
economic slow-down,

At present a considerable proportion of the total
production of solar panels is in the countries of the
Near and Middle East. Turkey and Israel in particular,
each with a production of 400 000 m2/year are among
the world leaders, followed by Jordan
(200000 m2/year) and Cyprus (33 000 m2/year).
While Israel exports a lot of its production, Turkey's is
mainly for the home market.

In the Community, the biggest manufacturing industry
in this sector is in Greece, which at present has the
biggest home market in the European Community.
With a production of 130 000 m2 per annum, Greece is
well ahead of Germany which in 1990 manufactured
40000 m2 of solar panels. In 1990 Community
production totalled some 250 000 m2 of solar panels.
In the Community, 500 firms manufacture, sell and
install solar collectors and employ 3 000 people, with a
turnover estimated at ECU 180 million. However, the
market prospects are encouraging only in Greece,
Germany, the Netherlands, the United Kingdom and
Denmark. In the North of the Community, the
sensitivity of public opinion to environmental problems
is a major stimulus. In countries such as Italy, France,
Spain and Portugal, sales of solar collectors are falling
even though the climatic conditions favour this form of
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energy. This trend may be explained by current energy
prices, bad experiences with first-generation solar
panels and inadequate promotion campaigns.

In the world as a whole, there is a rapidly growing
market for the manufacture and installation of
photovoltaic systems for the production of electricity.
The photovoltaic industry, initially linked with
monocrystalline silicon as the basic element of the cell
for converting solar radiation into electricity, is now
making greater use of less expensive materials, such as
polycrystalline silicon and amorphous silicon. The cost
of cells and modules has fallen considerably in recent
years. Since 1973 the cost of photovoltaic systems has
been divided by 15 in real terms. This fall in prices has
enabled the world photovoltaic market to grow rapidly
from 1 MW in 1978 to 56 MW or thereabouts in 1991,
having increased by more than thirty-fold in the ten-
year period after 1978.

An annual growth rate of 20 to 30% should be
achieved in the medium term through applications in
isolated sites (telecommunications, rural and village
electrification, water pumping), and then by the
beginnings of the commercial development of grid-
linked applications. By the end of the decade the world
photovoltaic market should already represent over
300 MW/year, giving a turnover of about ECU 2
billion/year, i.e. four times the 1990 figure. In the
Community, annual sales are forecast to increase from
102 MW in 1990 and 134 MW in 1991 to
approximately 50 MW in the year 2000. At present
Japanese companies have 36% of the world market, but
the Community industry, which is also established in
the United States, is with 25% of the market - in a very
good position. European demand is at present well in
excess of its production capacity.

Heliothermal conversion  technology  (high-
temperature active solar power) makes it possible to
obtain high-temperature fluids which can be used for
the production of steam for industrial processes and
electricity using various types of concentrators. As a
result of several projects under study throughout the
world, this technology, which had been marking time,
is now arousing renewed interest. However, it is
impossible at present to evaluate the real chances of
economic success for these production methods.

In most industrialized countries, passive solar heating
is already a proven technology in new dwellings and in
modemized housing. A vast information and data-
collection network has resulted in detailed knowledge
of the application of passive solar heating in the
residential sector.

Passive solar contributions are not normally taken into
account in energy balances, but they nevertheless play
an important role in the heating of buildings, and are
estimated for the Community as a whole at
24 million toe in 1986.

Other passive solar techniques now under study
concem air cooling and conditioning but the research is
less advanced. An increasingly important role in air
conditioning is being played by household automation,
resulting in energy savings as well as increased
comfort.

GEOTHERMAL ENERGY

World electricity production from geothermal sources
has increased considerably, rising by 50% from
3900 MW in 1980 to 5850 MW in 1990. In the
Community, France (4.2 MW in Guadeloupe) and
Portugal (3 MW in the Azores) have joined Italy
(545 MW in 1991) as geothermal electricity producers.
Between 1990 and 1995 the world production potential
should increase by 50%. The biggest contribution to
this will be in the countries with the longest-standing
tradition in this area: the United States, the Philippines,
Mexico, New Zealand, Japan and Italy. New producer
countries will emerge in Central America (Costa Rica,
Guatemala and Salvador). In the Community, Italy has
a programme to double capacities by the year 2000,
and France is continuing to exploit geothermal
resources in the Antilles (25 MW in 1994). As a result
of the investment programme of the Greek Public
Power Corporation in the islands of Melos and Nisyros,
the installed power in Greece could amount to
100 MW in the year 2000.

The direct end-uses of low and medium-temperature
thermal energy (heating of buildings, district heating,
agriculture, etc.) are estimated at 370 000 toe (1990).
France has carried out several projects to exploit
geothermal reservoirs for district heating (170 000 toe).
Thermal end-uses of this resource have also spread in a
few regions of Italy (200 000 toe) for domestic heating,
agriculture and industry. Germany, Spain, Portugal and
Greece have significant potential in terms of
commercial low-temperature  geothermal energy
resources.

ALTENER - A COMMUNITY ACTION
PROGRAMME FOR THE PERIOD 1993-1997

Over the last decade there have been numerous
initiatives by the Member States in favour of
renewable energy sources. With the fall in energy
prices in 1986, the competitive position of renewables
deteriorated compared with conventional energy
sources. Nevertheless, most of the Member States have
kept up their efforts in the field of renewable energy
sources.

The action taken by the Member States and the
measures introduced in the field of renewable energy
sources should have positive effects in the short term
and improve the unsatisfactory situation reported by
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the Commission in 1988. However, to enable
renewables to play a genuinely significant role in the
Community's energy balances, and thus make a
significant contribution towards reducing CO2
emissions, it is essential to consolidate this positive
trend in the longer term by means of Community
action.

Community competence should come into play for
example in matters concerning the harmonization of
technical specifications and standards and the removal
of barriers to the free movement of products and
equipment and appliances using renewable energy
sources. Difficulties have emerged on several
occasions in connection with the free movement of
equipment such as aerogenerators. In the absence of
safety and environmental protection standards, the
development of the market in equipment for other
renewable energy sources will inevitably result in other
barriers to free movement.

Member States are invited to simplify existing
administrative procedures where these form a deterrent
to the development of renewable energy sources and
favour generally more flexible conditions to further the
development of renewables.

Biomass, which is very abundant in the Community,
and has a wide range of potential applications, is the
only renewable energy source which will be able to
make a substantial contribution to the replacement of
conventional fuels and play a significant role in the
overall energy balance in the short and medium term.
Given the close links with the reform of the common
agricultural policy, priority will be given to the
commercial penetration of biofuels and fuels of
agricultural origin.

COMMUNITY ACTIONS UNDER
THE ALTENER PROGRAMME

The purpose of the ALTENER programme is to
develop the penetration of renewable energy sources in
the Community, and increase trade in products,
equipment and services within and outside the
Community.

It will contribute towards better utilization of local
energy resources, efficient allocation of public funds,
protection of the environment by limiting emissions of
greenhouse gases and other pollutants, and will play its
part in completing the internal market and reducing the
Community's dependence on imported energy.

The ALTENER programme will comprise actions in
the following areas:

1. Promoting the market for renewable energy sources
and their integration into the internal energy market;

2. Financial and economic measures;

3. Training, information and outreach activities;

4. Cooperation with third countries.
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1
PROMOTING THE MARKET FOR
RENEWABLE ENERGY SOURCES AND
INTEGRATING THEM INTO THE INTERNAL
ENERGY MARKET

The variety, or non-existence, of legislative provisions
relating to renewable energy sources, is an obstacle to
their development.

The harmonization of legislation and the formulation
of common technical standards at European
Community level is part of the process of completing
the internal energy market, and will also put
Community industry in a better position to face up to
competition on the international market.

Measures encouraging production from renewable
energy sources and investments in their exploitation, as
well as more attractive conditions for the purchase of
electricity produced from such sources will provide a
powerful impetus for their development.

SMALL HYDRO

The report on the application of Council
recommendation 88/611/EEC to promote cooperation
between public utilities and auto-producers of
electricity? indicates a favourable trend in the
development of small-hydro power. Nevertheless, a
number of obstacles remain, particularly concerning
authorization to build and operate hydroelectric power
stations.

The obstacles could be overcome by establishing a
general framework within which each Member State
can determine:

» the qualifications to be satisfied by a plant in order
to obtain a building and operating licence;

+ the content of the file to be submitted with the
licence application;

» the time limit for processing files submitted as part
of the licensing procedure, which should not exceed
one year;

o the period of validity of the operating licence,
which should be sufficiently long to allow a return on
the investments.

Moreover, the need to develop hydro-power must be
reconciled with the need to protect the environment.
Small hydro alters a watercourse's flow only very
slightly and does not consume any water. Applied
correctly it has very little direct impact on the
environment and when used instead of fossil fuels it
helps reduce emissions of greenhouse gases and other
pollutants.

9 sEC (92) 1411 final of 22.7.1992.
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sources to reduce CO2 emissions and curb energy
consumption. This ‘ecotax’, which would not apply to
renewable energy sources (except large hydroelectric
power stations), will if adopted also have the effect of
reducing the production cost differential between
conventional and renewable energy sources, making
the latter more competitive.

The Commission recently proposed a Directivel4 on
reduced taxation for biofuels which calls for excise
duties on biofuels (ethanol, methanol, vegetable oils,
esterified oils) not to exceed 10% of the excise duties
on the fossil fuel which they replace.

PROMOTING THE THIRD-PARTY FINANCING OF
INVESTMENTS

In the SAVE programme the Commission proposed
measures to promote third-party financing for energy-
efficiency projects.

With the ALTENER programme the Commission is
proposing to extend these measures to encourage the
third-party financing of projects exploiting renewable
energy sources: establishment of a European network
of institutions interested in promoting third-party
financing, renewable energy demonstrations, and
removal of obstacles to the use of the third-party
financing mechanism in the public sector.

INTEGRATED RESOURCE PLANNING

In the SAVE programme the Commission stressed the
importance of least-cost planning in the choice of
energy investments and energy supply and demand-
side projects. The Commission is encouraging the
development of this planning technique through a
series of pilot schemes.

To extend the range of possible options and pay equal
attention to all the energy resources offered on the
market, the possibilities of renewable energy sources
should also be taken into account in this type of
planning.

COVERAGE OF FINANCIAL RISKS -
GEOLOGICAL UNCERTAINTIES

While the operating costs relating to renewable energy
sources are generally low, this is often not the case for
the investment costs involved in harnessing and using
them. The financial risks for the investor are therefore
considerable. These risks are further increased if the
renewable resources in question are uncertain. With
geothermal energy, the mining risks attributable to
geological uncertainties (risk that insufficient resources
will be found) are considerable.

4 COM(92)36 final of 282.1992 (OJ N°C 73 of 24 3.1992).

Guarantee funds, financed by the public authorities, to
cover such risks are sometimes set up by those
operating in the sector. These funds also make it
possible to provide bank guarantees to obtain
investment loans.

Quite exceptionally and in the case of major operations
to exploit renewable energy sources, the Community
may contribute towards the financing of guarantee
funds to cover particularly high financial risks.

LocAL PLANS FOR THE DEVELOPMENT OF
RENEWABLE ENERGY SOURCES

Renewables are local energy sources which can only be
harnessed and exploited on a decentralized basis.

In compliance with the procedures regarding the
management of the Structural Funds, regions,
provinces and cities will be urged to adopt renewable
energy development plans. Where appropriate, the
Community may provide aid for planning studies and
studies into the establishment of renewable energy
development programmes.

FEASIBILITY AND PRE-FEASIBILITY STUDIES

When constructing a new building, dwelling, school,
hospital, swimming pool, etc., the feasibility of making
use of renewable energy sources is rarely considered.
To give renewables every possible chance, the
Member States should take steps to ensure that in all
such cases an examination is carried out of the possible
contribution of renewable energy sources to the
lighting and heating of buildings and the production of
hot water, just like conventional energy sources. To
this end, the competent national or local bodies should
have simplified ‘pre-feasibility’ studies carried out to
enable the contracting authority to assess the technical
feasibility and economics of using a particular
renewable energy source. On the basis of the findings,
the possibility of using renewable energy sources
would either be abandoned or examined in greater
detail in a full feasibility study or a project would be
drawn up. Similar studies could be carried out for
renewable energy production, conversion or utilization
equipment.

DEVELOPING THE MARKET FOR BIOFUELS
AND BlOMASS

The reform of the Community agricultural policy will
result in the gradual withdrawal of part of some
cultivable land areas. This will have a major impact on
employment in the sector. In the past the reduction in
manpower in agriculture has been offset by extensive
mechanization heavily dependent on petroleum
products which represent the main energy source in
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this sector (nearly two-thirds of energy consumption
being met by oil, 11 million tonnes in 1990).
Community agriculture can not only meet its own 0il
requirements but also help to supply alternatives to
petroleum- based fuels. The various systems which can
be developed will make it possible to preserve the
landscape, in keeping with the requirements of
environmental protection. It has been estimated that
the land released, or not needed for food crops, could
allow a theoretical production of 15-30 million
toe/year, depending on the type of energy crop.

A broad range of energy systems can be introduced in
agriculture. Biomass, which is already well represented
and supplies 14% of world energy demand, could make
a bigger contribution and take a bigger share of the
Community's energy consumption balance: a doubling
or even trebling of the use made of biomass in 2005
looks possible.

Of the many possible support measures, the
Commission will concentrate on action towards the
development of biodiesel, short-rotation coppices, and
biogas installations, three particularly promising
options in the specific context of the revision of the
common agricultural policy.

PRoODUCTION OF VEGETABLE OIL ESTER
(BIODIESEL)

The use of derivatives of vegetable oils (methyl and
ethyl esters) as motor fuel is now a well-established
technique. These products can be used in place of gas
oil or mixed with gas oil in diesel-engined vehicles
without having to modify the engine. Rapeseed oil
ester is at present manufactured in a few small pilot
plants. Bigger plants are under construction:
20 000 t/year at Compitgne in France, 8 000 t/year at
Kiel in Germany, and 60000 t/year at Leghom
(Livorno) in Italy.

The European Community produces enough oilseeds to
supply the biofuel industry. Self-sufficiency will be
increased with the reform of the CAP, since land set
aside could be used for non-food purposes.

Biodiesel produced from vegetable oils from European
agriculture can be marketed at prices comparable to
that of gas oil if it is subject to minimal or zero tax
rates. This applies with world market prices of 20
dollars a barrel for oil and 0.4 dollars a kilo for
rapeseed oil.

The economic benefits of producing biofuels are
numerous:

» development of a new energy source with an
economic impact on agriculture and on processing
industries;

» maintenance of employment in rural areas and
creation of new jobs in processing industries:
approximately 6 500 new jobs with a production of
500 000 tonnes of ester per annum;
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- generation of a tax gain as a result of this new
economic activity;

+ reduction of the dependence on external energy
supplies;

As biodiesel does not contain any sulphur, it does not
give off any SOx gases when bumed. The overall
quantity of pollutants emitted is generally much lower
than with the combustion of gas oil. This is true in
particular of aromatic hydrocarbons, particulates,
nitrogen protoxide and carbon monoxide. There is only
a slight increase in NOx if biodiesel is used in an
engine adjusted to burn gas oil, and this drawback can
be overcome by proper injection adjustment.

The energy balance of the methyl ester of rapeseed oil
is extremely positive: the total energy obtained from
the biofuel is three times the fossil energy expended to
make it. The CO2 conversion factor (CO2 emission
avoided compared to CO2 otherwise emitted) is about
three.

Future biodiesel production units will have optimum
capacities of between 40 000 and 100 000 tonnes/year.
The investment costfor the oil esterification section of
the units is between 250 and 500 ECU/tonne of annual
production.

The Commission will examine the possibility of
supporting the industrial launching of this project by
providing aid for the construction of 10 or so industrial
pilot plants for vegetable oil methyl ester and by
encouraging the replacement of fossil fuels by this
product in vehicle fleets (transport companies,
municipal vehicles, taxis, company fleets).

The contribution will relate to the investment and to
pre-investment studies, including market studies.

The following are examples of the sectors from which
the investors might come:

 oil mill operators (which already have oil pressing
and refining units);

 farmers' associations;

» operators in the petrochemical industry (which
already have plants for mixing biodiesel with gas oil
and which could use their distribution network for gas
oil).

SHORT-ROTATION COPPICES

Among the possible crops opening up new markets for
agriculture, wood cellulose production involving short-
rotation coppices (SRC) and new plants (C4) can be
contemplated in many countries. It is a source of wood
cellulose raw materials which can be exploited both for
energy production and by industry. The many studies
carried out throughout the world into the potential for
the development of renewables generally agree on one
thing: they acknowledge that SRC combined with
advanced gasification techniques occupy pride of place
among the various options capable of making a
significant contribution to the problem of securing
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sustainable and economic energy supplies in the long
term.

Industrial and energy schemes covering anything
between a few hundred and tens of thousands of
hectares are now taking shape, more often than not
involving industrial plantations to supply timber for
crushing plants for the manufacture of pulp and for
board manufacturers; about one-third of the timber
produced in these units (tree-canopy brushwood) is
waste which can be used to make compost or to
produce energy. The wood is used in industrial
cogeneration installations supplying industrial heat and
producing electricity, or is burned in boilers to heat
dwellings and other buildings.

Other plantations, grown purely for energy purposes,
and involving very short rotation coppices (two years
for poplar) are also encountered. However, the
particularly promising concept of producing electricity
by means of wood gasification, feeding a gas turbine or
even a combined-cycle plant, is not yet operational in
the Community. Plants of this type are, however,
already planned or in operation, e.g. in Sweden and the
United States.

Especially to the extent that it involves new
technologies which still present a high risk to the
investor, the introduction of this concept in the
Community could be facilitated by support under the
Thermie programme. Under the ALTENER
programme, and in accordance with the afforestation
programme under discussion as part of the reform of
the CAP, the Community could initially encourage the
carrying out of SRC projects, and the use of the new
C4 species by providing financial support for the
studies needed to lay their agro-industrial foundation:
identification of appropriate sites and varieties of
coppices, organization of planting and harvesting,
organization of timber handling, transportation and
possibly storage, energy production in high-
performance and low-pollution installations, and
evaluation of the economic viability of the project as a
whole. These detailed feasibility studies should be
carried out for appropriate structures, e.g. economic
interest groupings bringing together agricultural and
industrial operators; one of the aims of action by the
Community is to encourage the establichment of such
structures.

BioGgaAs

In certain Member States livestock effluent is a source
of serious environmental problems owing to the large
quantities arising, and the difficulties involved in
treating this waste. Biogas production in large
digesters, with power and/for heat production
(cogeneration), is of considerable interest on
environmental, economic and energy grounds.

The Commission is conducting market and
technological studies to determine the most suitable
areas for installing large digesters for the centralized
treatment of livestock effluent. Waste production
density, available storage capacities in farms and the
distance between the places of production and the
digester are particularly important factors for
evaluating economic viability. Other factors, such as
nitrate load per hectare of agricultural area, and nitrate
concentrations in surface and ground water, must also
be taken into consideration. The Community will
support pilot actions aimed at building installations of
an optimum size for the treatment of livestock effluent
with power and/or heat production.

3
TRAINING, INFORMATION
AND OUTREACH ACTIVITIES

The Community will support training, information and
outreach activities in the field of renewable energy
sources which have suffered from insufficient and
often .uncoordinated development in most of the
Community.

It will call upon Member States and the regions to
establish or reinforce their infrastructures for the
organization of training in the field of renewable
energy sources.

Particular attention will be paid to the training and
information of architects on the use of passive solar
energy. Putting passive solar techniques to good use
may have a very significant impact on the energy
consumption of a building, while entailing little or no
extra investment (e.g. good orientation of the building,
making use of thermal inertia, judicious arrangement
of glazed surfaces, etc.). So far few architects have had
an opportunity to follow specific courses in the
application of passive solar energy.

In certain Member States training and information
centres have seen the light of day, bringing together on
one and the same site a series of different installations
for the exploitation of renewable energy sources. These
‘shop windows’ for renewables are intended not only to
provide information for the general public and school
children (who are after all the next generation of
investors), they also act as training centres for
professionals wishing to acquire, in a short space of
time and with a minimum of travel, practical
experience of the very varied techniques for applying

these energy sources. The establishment and
development of such centres throughout the
Community will be encouraged. Production

installations making use of the most advanced
technologies could be supported under the Thermie
programme. The centres could also act as permanent
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exhibition halls for various
technology programmes.

The Commission will also continue with its
information and exchange of experience activities,
particularly aimed at local authorities.

To this end it will be helped chiefly by the existing
network of government bodies responsible at national
or regional level for the promotion of renewable
energy sources, in order:

» to examine periodically legislative, fiscal and other
decisions and any other promotion measures adopted
by the Member States;

e to encourage various initiatives, such as the
organization of conferences and the establishment of
an information bulletin;

« to supplement the statistical data on renewable
energy resources and consumption;

+ to analyse the results of studies ordered by the
Commission and the Member States; and

+ to set up new data bases on renewable energy
resources.

the Community's

4
COOPERATION WITH THIRD COUNTRIES

Greater use of renewable energy sources in the world
as a whole would ensure greater security of energy
supply and would make a major contribution to
protecting the environment. The Community will
therefore encourage the exchange of experience and
will continue to cooperate:

» with the developing countries, with a view to the
exploitation of renewable energy sources and to slow
down the damaging exploitation of forest resources;

+ with the countries of the former Soviet Union and
the countries of Central and Eastern Europe, with
which cooperation has already begun under PHARE
and the other technical assistance programmes, and
with which a specific protocol on renewable energy
sources will be drafted under the European Energy
Charter.

These countries, which often have considerable
renewable energy resources, will be associated with the

operations provided for under the ALTENER
programme.
Many types of equipment in several areas

(aerogenerators - hydroelectric plants - photovoltaic
modules - solar collectors) are already exported
throughout the world by European companies. The
Community will encourage trade with third countries
and transfers of technologies. Technical standards for
renewable energy equipment will be drawn up in
consultation with the member countries of the
European Economic Area in order to avoid creating
trade barriers.
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ALTENER PROCEDURES

The programme will be coordinated by the
Commission on the following basis:

» The Commission will be responsible for the
implementation of the programme, with the assistance
of an Advisory Committee composed of
representatives of the Member States and chaired by a
Commission representative.

* In consultation with the Advisory Committee, the
Commission will establish guidelines each year for all
the support measures except for studies and technical
evaluations, and will decide upon the allocation of the
budget appropriations.

e The Member States, through their designated
competent national bodies, will submit each year a
report on their initiatives for extending or creating
infrastructures concerned with renewable energy
sources. These reports will be accompanied by requests
for financial contributions from the Community.

e During the third year of the programme, the
Commission will submit a report to the European
Parliament and to the Council on the results achieved
and, where appropriate, any amendments to be made to
the programme,

On expiry of the programme, the Commission will
assess it. It will also assess the application of the
Council Decision on the ALTENER programme and
the coherence of national and Community actions. The
Commission will submit a report on all these matters to
the European Parliament and to the Council.

THE BUDGET ALLOCATION FOR
THE ALTENER PROGRAMME

The ALTENER programme will receive appropriations
totalling ECU 40 million over a five-year period. This
budget is merely indicative and will depend on the
annual budget procedure and the Community's
financial perspective for the period 1993-1997. It does
not include industrial pilot operations regarding bio-
fuels.

The budget breaks down between the proposed actions
roughly as follows: studies, technical evaluations and
standardization mandates 9%; various financial support
measures 55%; training, information and outreach
36%.

THE OBJECTIVES OF THE ALTENER
PROGRAMME: CLEANER ENERGY
AND ENVIRONMENTAL PROTECTION

On three separate occasions the Community has set
energy policy objectives, in Council resolutions, for
1985, 1990 and 1995. In the texts in question the
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objectives for renewable energy sources were never
quantified. Without prejudice to further energy strategy
guidelines with different time-frames that the
Community may adopt in future, the Council's decision
to stabilize carbon dioxide emissions in the
Community in the year 2000 at their 1990 levels calls
for the first time for the establishment of specific
quantified objectives for renewable energy sources in
the Community. These are figure on the international

level, among the terms of the recommendation of the
Toronto Conference for a reduction in CO2 for 2005.
Given these commitments entered into by the
Community, 2005 does seem to be the most
appropriate time-horizon. By then, it should be
possible to reconcile the need for a minimum time-
span to prepare an ambitious policy and the need to
assess the progress made in the not-too-distant future.

| |

nearly 4% in 1991 to 8% in 2005.

hydroelectric power stations).

A reduction in carbon dioxide emissions of 180 million tonnes can be achieved in 2005 by:

A. Increasing renewable energy sources' contribution to the coverage of total energy demand from

To achieve this objective, the production of renewable energy sources would have to be increased from
nearly 43 Mtoe in 1991 to approximately 109 Mtoe in 2005.

B. Trebling the production of electricity from renewable energy sources (excluding large

To achieve this objective, the capacity and electricity production of all power stations (excluding
hydroelectric power stations above 10 MW) using renewable energy sources would have to rise from
8 GW and 25 TWh in 1991 to 27 GW and 80 TWh in 2005.

C. Securing for biofuels a market share of 5% of total fuel consumption by motor vehicles.

Production in 2005 of 11 Mtoe of biofuels on an agricultural area of approximately 7 million hectares
(under present technology and other conditions) will be necessary in order to achieve this objective.
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STANDARDIZATION AND
THE INTERNAL ENERGY MARKET

BY lan Gowans, DG XVII
Task Force on Community Integration

Completion of the internal market cannot take
place without an internal market in energy:
energy is an essential component of all
economic activity within the Community. Thus
the Community energy objectives for 1995,
adopted by the Council in September 1986,
refer to the need for ‘greater integration, free
from barriers to trade, of the internal energy
market with a view to improving security of
supply, reducing costs and improving
economic competitiveness’ . They also refer to
the need for ‘balanced solutions as regards
energy and the environment, by making use of
the best available and economically justified
technologies and by improving energy
efficiency, as well as by taking account of the
desire to limit distortions of competition in the
energy markets by a more coordinated
approach in environmental affairs in the
Community’.

THE PRINCIPLES OF ENERGY
STANDARDIZATION IN THE COMMUNITY

Standardization of energy and energy products follows
the overall pattern of standardization within the
Community.

Since 1985, the Commission has changed its approach
to standardization entirely. It now works on the
principle of mutual recognition by Member States of
each others' standards, and only steps in itself with a
Directive where certain ‘essential requirements’ have
to be laid down for health or safety reasons. Even then,
the manufacturer can choose to meet the requirements
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On this basis, the Commission working
document on the internal energy market
published in May 1988 described the general
problems of integrating energy into the single
market, drew an inventory of existing obstacles
and identifies priority programmes for the
completion of the internal market. These
priorities include eliminating technical
borders by harmonising technical rules and
standards. The document showed how
different national rules and standards obstruct
completion of the internal market in general
and the internal energy market in particular.
These differences concern the manufacture of
both equipment used by the energy industry
and products intended for energy users. To
overcome these obstructions, the Community
must pursue the process of standardization at
Community level.

in his own way, although he is better advised to meet
the European Standards worked out, often at the
request of the Commission, by the international
standards bodies CEN, CENELEC and ETSI. These
European Standards are seen as an essential means to
the completion of the internal market.

The basic characteristics of European standardization
make it the most important harmonization tool in
ensuring the free movement of products and their use
throughout the Community. Unlike national technical
rules, which impose binding technical specifications
within a single country, European standards lay down
voluntary technical specifications drawn up by
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consensus among all the parties concerned at European
level. However, the application of certain European
standards can be made obligatory by Community legal
instruments.

The advantages of standardization along these lines are
that:

» it increases transparency, enabling widespread
participation;

» itis democratic and it reflects the state of the art;

« it transfers the cost of producing standards from the
public to the private sector and reflects the technical
realities of the market better than regulation can;

« it will help to improve the level of environmental
protection, of energy safety and efficiency and will
stimulate advanced encrgy technologies.

European standards also reduce costs for producers and
distributors and stimulate competition to the advantage
of consumers. They do not only serve to remove
regulatory barricers to trade; they are also an economic
objective in themselves.

ComMMIsSsSION COMMUNICATION ON ENERGY
STANDARDIZATION

In June this year, the¢ Commission adopted a
Communication (SEC(92)724 final) which reports
progress on cnergy standardization to the Council and
suggests further action. Its purpose is to:

« explain the Commission's approach to standardization
in the energy sector to the Council, as outlined above;

» inform the Council of progress on the standardization
of energy products and equipment for the production,
transport and distribution of energy products;

« present to the Council the Commission's strategy for
future work with a view to completing the internal
market.

The Communication reports progress in the various
fields as follows and where appropriate recommends
future action:

oil

As regards oil, the quality of petroleum products was
made the subject of a remit from the Commission to
CEN in 1984 which resulted in the adoption in 1987 of
European Standard EN 228 for unleaded petrol. In
1998 the Commission gave CEN a further remit for the
preparation of five new European standards concerning
unleaded petrol (Euro-super 85/95) supplementing
EN 228, substitute fuels (two standards), liquefied
petroleum gas for motor vehicles and diesel. These five
new standards should be finalised in 1992.

Problems remain in this area, because the lack of
specifications for a number of products at Community
level has prompted certain Member States to introduce
autonomous national legislation, and also because the

new environmental directives require changes
involving both engines and fuels.

The Commission therefore proposes to adopt a
comprehensive approach which takes account of the
links between fuel quality, engine technology and
exhaust emissions in order to meet the new
requirements at minimum cost, by means of either

Community rules or voluntary standards.

Oil and gas exploration and production equipment
This is covered by various Community directives
including the Directive on public procurement, which
makes it compulsory for tender specifications for
procurement contracts to refer to existing European
standards or other standards in established use in the
Community. The report drawn up by CEN in 1989
noted the use of standards laid down by the American
Petroleum Institute (API) and recommended their
transposition  into  European  standards. The
Commission is discussing with CEN the best way of
carrying out such a transposition where possible,
bearing in mind that in this sector excessive European
standardization would be artificial.

Electricity

In electricity a new EN is being prepared by
CENELEC at the request of the Commission to
harmonise the physical characteristics of low- and
medium-voltage electricity; this is expected to be ready
during 1992. Electricity generating equipment is the
subject of action by a CEN/CENELEC Joint Task
Force which is to draw up an inventory of existing
standards, identify  additional  standardization
requirements, and propose a list of priorities. The
Commission is to provide financial support for the
implementation of the programme and its subsequent
carrying through of its content.

Electricity transport and distribution equipment
Electricity transport and distribution equipment is the
subject of a special CENELEC Committee - the Public
Procurement Coordination Committee - which
manages a work programme on the hundred or so items
for which standards need to be supplemented or drawn
up. Although its budget measures are limited, the
Commission intends to encourage and accelerate
implementation of this programme, which is aimed at
helping to complete the internal market in this sector.

Gas

Gas quality is the subject of a remit given to CEN by
the Commission for the standardization of appliances
burning gaseous fuels. This remit covered the
preparation of 54 ENs, one of which was to define the
characteristics and quality of test gases. CEN is
expected to adopt the new EN 437 towards the end of
1992.
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Gas transport and distribution equipment

As regards gas transport and distribution equipment,
CEN has set up four specialised committees enabling
work to start in the field and nine draft standards are
currently under preparation for gas supply equipment.

Solid fuel

Solid fuel quality is being standardised by the
International Organization for Standardization (ISO);
specific action at Community level is not necessary in
the short term. Solid fuel production equipment is the
subject of safety standards which are being prepared by
CEN: the Commission does not consider further action
necessary in this sector.

Energy efficiency

Under the SAVE programme on energy efficiency
(1991-1995), standardization efforts will be
concentrated on the domestic appliance sector. At
present energy efficiency standards are being
developed for refrigerators and freezers, for which
European measurement standards already exist. As
CEN/CENELEC completes its work on other
appliances, the Commission will develop appropriate
efficiency standards.

Renewables

The European standards institutes have drawn up
virtually no European standards relating to renewable
forms of energy. The Commission is currently
investigating whether it is necessary to harmonise the
essential requirements of wind generators as regards
performance, the environment and safety and to
introduce a certification system. It is also considering
the need for standards in the area of thermal solar
energy.

Nuclear power

Nuclear power is covered by the Illustrative Nuclear
Programme for the Community (PINC) which includes
aspects dealing with the standardization of nuclear
power generation and nuclear safety. The Commission
is working on the safety aspects of nuclear power
generation. The CEN/CENELEC Joint Task Force set
up to report on standardization requirements in
electricity generation (see above) considers work in the
nuclear power generation sector to have lower priority
than others. Nevertheless, the Commission intends to
continue with its examination of the sector.

The environment

With regard to the protection of the environment, the
Commission stresses the need for technical
specifications and standards to take account of
environmental considerations, so that the Single Act
objective of a high level of environmental protection
can be achieved. Should it be necessary, the
Commission will submit proposals for an appropriate
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level of environmental protection in accordance with
that objective.

The Commission's conclusions as set out in the
Communication are:

¢ standardization in the energy sector is of prime
importance for the completion of the internal market,
the reduction of environmental impact, energy safety
and efficiency, and for the development and spread of
advanced energy technologies.

» completion of the intermal energy market calls for
standardization work to be stepped up, particularly in
the sectors of oil (environmental aspects); oil refining
and distribution equipment; electricity generation,
transport and distribution equipment; gas transport and
distribution equipment; renewable energies; and
environmental protection.

» the preparation of new European standards not
explicitly required by Community legislation may need
to be combined with Community legislation making
reference to standards compulsory;

» where necessary, the Commission may propose
Community harmonization legislation based upon the
new approach (essential requirements);

+ energy programmes aimed at specific objectives
such as the energy efficiency or the development of
renewable energies should include a standardization
aspect. These programmes will also make a
contribution to the achievement of environmental
targets, in particular the stabilization of CO2
emissions.

To implement these measure and thus boost technical
harmonization, the Commission proposes to step up
consultations with interested parties at all levels of
production, transport, distribution and consumption of
energy products, in order to encourage more active
participation; and to organise with CEN and
CENELEC conferences bringing together those
responsible for different energy sectors, so as to exploit
their many common features for standardization

purposes.

CONCLUSION

This approach, together with the progress achieved so
far in the various sectors by the Commission working
with the standardization bodies, was welcomed at the
Council's Energy Group meeting of 14 September
1992, The Commission now looks forward to
continuing along the lines it suggests in its
Communication. n



TRANSPARENCY OF ENERGY PRICES

First results of the application of the Directivel

BY Gonzalo Dechamps, DG XVII
Task Force on Community Integration?

Achieving transparency in prices on the
energy market is the prime objective sought by
the Commission with the completion of the
internal energy market. The Council reflected
the same view in adopting the major Directive
in this area on 29 June 19903. The Statistical
Office of the European Communities
(Eurostat), assigned the task of surveying gas
and electricity prices, made rapid progress in
its work and by December 1991 published
initial results in its Rapid Reports series with
prices recorded as at 1 July 1991.

In May this year Eurostat finished its second
survey, relating to prices recorded on January
19924,

The deadlines set for supplying the data have
been observed. It should be emphasized that
the data was supplied at a time when some
Member States had still not transposed the
Directive into national law.

Certain problems remain but it can be said
that the purpose of the Directive - to ensure
transparency of prices for gas and electricity
for industrial end-use - has been fulfilled,
whilst respecting the confidentiality of
contracts.

The difficulties relate to supplying Eurostat
with information giving a breakdown of
consumers and corresponding volumes by
categories of consumption to make it possible
to check the representativeness of these
categories on each national market. This
information, to be supplied every two years,

was to set out the situation for the first time as
of 1 January 1991 and was not due to be
published. A number of Member States have
not yet fulfilled this obligation.

As regards the survey on electricity, the
definitions of the marker prices relating to
consumers whose maximum demand exceeds
the 10 MW ceiling, should be defined more
strictly, so that organizations whose job it is to
notify the prices, can work, as far as possible,
on comparable bases.

This results from a requirement of the Directive itself
(second part of paragraph 15 of Annex II) and refers in
particular to the load factor and the distribution of
consumption into various charge bands during the day.
Similarly, any possible reductions connected with
special conditions of consumption, the communication
of which to Eurostat is provided for in paragraph 17 of
Annex II, should be identified more precisely in order
to improve the clarity and comparability of the data.
For consumers, it is important to have a better
understanding, via knowledge of the prices and pricing
systems in force in the Member States, of how prices
are established and to check that there are no unfair
elements in the price applied to them.

For this reason the Commission has undertaken an

1 This text was completed in May 1992 and is based on the prices
published at that date: updating to 1 January 1992 is in progress.

2 This article reflects the opinion of the author which are not
necessarily those of the Commission services.

3 Council Directive 90/377/EEC of 29 June 1990 concerning a
Community procedure to improve the transparency of gas and
electricity prices charged to industrial end-users published in OJ No
L 185 of 17.7.1990.

4 The results of the second survey have since been published.
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analysis of the communicated data. The comparisons it
has made reveal major price differences between
Member States. These are evidence of rigid divisions
between the various national markets and differences
of conception with regard to pricing.

New proposals for Directives, presented to the Council
as part of the completion of the second phase of the
internal energy market and aimed at creating a
competitive gas and electricity market, will enable
prices to be established with reference to the market
value of these energy forms. In particular, it is
proposed to extend transparency to the field of cost
management and accountancy within  firms
(unbundling).

Meanwhile, the identification of disparities in prices,
made possible under the Directive by highlighting any
anomalies, represents a first step towards the removal
of sources of discrimination with regard to consumers,
and this is essential for smooth operation of the internal
energy market.

CROSS-SUBSIDIZATION

Whatever the structure of charges and the method of
establishing them, firms are primarily concerned with
breaking even, i.e. covering costs with revenue. This
has a very important result: insufficient revenue in a
specific sector must be made up by additional revenue
from elsewhere. This phenomenon, known as cross-
subsidization, helps to determine the character of each
country's pricing system according to the importance
attached to this sort of subsidization.

In comparing the Member States it can be presumed
that cross-subsidization exists, as a point of reference is
available for one Member State.

In one Member State subsidization of industry by the
domestic sector via tariffs is imposed by the State and
has been publicly recognized by the Minister for
Economic Affairs.

For each location featured in the survey the tension’ is
calculated between the prices exclusive of taxes
applied to a domestic consumer, chosen in such a way
as to remove the element of possible public subsidy,
and those paid by a large industrial consumer. Hence a
series of coefficients is obtained which are ranked in
ascending order and which enable locations to be
divided up between:

« those above the median corresponding to the series
of observations and approximating to the situation in
the Member State openly practising cross-
subsidization,

« those situated around the median,

+ those situated below it.

5 Inthis study, ‘tension’ is used 1o mean the difference between the
extreme values in a series of prices.

40

When the tension coefficients are compared with the
series of prices corresponding to large industrial
consumers it can be seen that within each of these three
groups:

« where high tension corresponds to a low industrial
price, it can be presumed that there is cross-
subsidization in favour of industry,

» the pricing structure is balanced where tension
close to the median corresponds to low or medium
industrial prices,

» where there is low tension but high industrial
prices, two hypotheses are possible:

- either firms may have uncompetitive cost structures,

- or monopoly situations may be present.

For want of other references, a price indication is said
to be high or low always in relation to a median or
Community average.

Graphs 1 (electricity) and 4 (gas) and comparison with
prices for industry confirm these hypotheses.

It can also be seen that tension for electricity prices,
which ranges from 1.23 to 3.10, is about half of that for
gas (2.7 to 5.0) but the extent of the variation is much
greater (as much as treble for electricity, but only up to
double for gas).

HEATING

Generally, for electricity and gas, tariffs are on a
sliding scale according to various parameters,
including the essential one of quantities. In spite of
this, there are certain cases in which identical offtakes
may be priced differently according to category. Hence
a tariff preference is given in most Member States to
electric storage heating and to gas heating. This
situation is justified by the need to modulate tariffs in
order to level out peaks in consumption and stagger
demand in a way which reduces costs. However,
considerable differences can be seen in this preference
from one Member State to another, which local
competition conditions on the heating markets do not
always justify. A comparison of relevant energy prices
(all taxes included) shows that prices of domestic fuel
oil, natural gas and electricity for heating change in the
Member States, independently of each other, as a result
of causes peculiar to them (see Table A). This appears
to indicate that market forces could have relatively
little effect on the heating market.
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Table A

Comparison between prices of useful energy (including all taxes)
Domestic consumption: ECU/GJ (PCI) heating oil = 100

Natural gas (125.6 GJ/yr)* at 1 January of each year

EUR 12
B DK DE EL ESP FR IRL IT L NL P UK Average
1973 1525 - 197 - - 192.1 - 147 89.68 94.39 - 143.2 146.9
1978 1284 - 166.2 - - 107 - 119.2 - 83.35 - 75.15 106.6
1979 114.4 - 128.1 - - 105.8 - 95.69 101.2 87.30 - 76.50 91.93
1980 78.66 153 78.02 - - 93.11 183.7 83.71 68.78 59.62 - 52.33 68.51
1981 85.66 154.8 98.41 - - 86.65 218.2 94.71 76.18 68.56 - 55.44 79.59
1982 97.88 132.3 104.2 - - 90.30 221.7 79.39 92.98 67.06 - 55.74 80.42
1983 104.3 142.6 109.2 - - 83.00 107.1 87.89 84.53 74.06 - 60.07 84.16
1984 103.3 143.7 101.5 - - 91.25 112.2 93.05 86.36 74.28 - 69.66 89.36
1985 108.8 127.5 96.43 - - 91.82 102.6 85.85 98.79 75.11 - 62.54 83.57
1986 126.9 131.3 130 - 123.1 101 126.9 94.69 99.36 92.03 - 75.50 96.86
1987 141.8 90.35 118.1 - 137.3 99.20 134.5 80.96 104.9 81.27 - 106.3 94.78
1988 162.2 106.1 157.5 - 1373 104.3 115.7 82.07 91.30 93.37 - 116.7 106.4
1989 144.9 112.6 127.2 - 148.7 98.44 140.3 92.40 79.52 75.76 - 136.6 103.1
1990 144.9 138.2 126.1 - 1425 85.02 128.1 71.76 81.84 77.52 - 101.5 91.35

*  Spain: natural gas and town gas.
Works gas for Ireland (< 1986), Denmark and Portugal.

Electricity (13000 kWh/yr) 1: at 1 January

2: at 1 July

1973
1978
1979
1980
1981
1982
1983
1984
1985
1986-1
1986-2
1987-1
1987-2
1988-1
1988-2
1989-1
1989-2
1990-1
1990-2

B DK DE EL ESP FR IRL IT L NL P UK Average
320.2 - 253.1 - - 220.5 168.5 - - 297.2 - 163.6 189.6
277.8 232.2 198.7 - - 2194 167.5 - - 258 - 156.8 169.2
188.9 153.4 119.1 116.3 - 181 142 - 137.5 180 - 119.3 115.9
179.9 184.3 126 136.9 - 148 154.2 - 1129 178.8 - 130.5 121.9
168.6 167 127 137.3 - 141.9 157.6 - 122.4 184.7 - 114.6 116.1
186.5 157.7 141.3 1193 - 133.9 129.7 - 124.8 201.4 - 107.1 114.8

172 144.9 143.3 134 - 154.4 138.7 - 147.6 183.9 - 118.8 120.4
172.1 1429 132 127.6 - 143.9 134.9 - 146.2 182.4 - 109 111.6

198 149.1 177.5 135.1 137.1 170.9 1383 - 149 203.3 - 129.1 141.1
388.1 185.9 394.3 147.7 165.6 267.3 206.3 - 3134 353 - 220.2 228.1
291.1 133 263.7 169.4 204.5 206 182.2 - 295 194.2 - 164.1 170.5
282.8 132.8 304.9 190 212.6 2215 1553 - 272.4 2154 - 183.3 186.1
3419 148.7 362.2 186.8 212.6 2349 156.9 - 285.8 2182 - 196.3 196.5
3237 153.3 3729 198.2 229.9 2377 185.3 - 298.9 205.3 - 2422 2054
316.8 149.3 295.3 198.2 229.9 232.8 190.1 - 281.5 183.8 - 2344 185.1
3204 160.3 303.2 198.2 219.5 2274 183.4 - 2743 200.9 - 255.2 184.2
299.5 158.4 258.2 224 219.5 192 157.6 - 231.6 173.4 - 180.1 157.1

370 173.5 299.5 191.4 2327 245.1 206.2 - 279.8 213.6 - 256.3 183.7

Averages weighted by current annual consumption, except for 1989 and 1990 for which 1988 consumption is used.
Source: EUROSTAT-Energy prices, 1978-1990 Theme 4, Series D: Studies and Analyses: p. 116.

INDUSTRIAL PRICES

Another field of investigation concerns the relative
level of prices to industry in the Community where big
differences can be seen which even the extremely
disparate economic conditions to be encountered in the

Community do not always justify.

Here too, a comparison of prices for useful energy
(excluding VAT and recoverable taxes) shows that
respective prices for residual fuel oil, natural gas and
electricity for industrial use evolve independently, and
in this evolution competition must play only a marginal
role.
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Table B

Comparison between useful energy prices (ex-VAT and deductible taxes)
Industrial consumption: ECU/GJ (PCI)
Residual heating oil = 100
Natural gas (418600 GJ/yr) 12 at 1 January of each year

EUR 12
B DK DE EL ESP FR IRL IT L NL P UK  Average
1973 123.2 - 139.6 - - 169.9 - 106.8 82.58 132.14 - 2119 155.3
1978 119.5 - 1233 - - 104.7 - 107.8 - 97.16 - 1129 118.6
1979 138.1 - 138.7 - - 104 - 103.5 128.7 119 - 1275 124.4
1980 99.00 - 117.2 - - 90.54 - 9252 8994  96.34 - 120.5 128.7
1981 79.74 - 108 - - 87.14 - 107.3 82.13  79.67 - 115.2 125.1
1982 132.2 - 145.6 - - 101.2 - 118.1 145.2 105.1 - 99.21 147.4
1983 119.3 - 150.5 - - 95.49 - 118 1273 99.69 - 95.61 1433
1984 107.9 - 123.2 - - 82.24 - 107.1 1055  88.19 - 84.57 128.8
1985 101.6 - 100.8 - - 88.35 - 1122 1079 8298 - 69.98 119.8
1986 148.5 - 154.1 - 104.5 1114 - 1215 150.8 100.4 - 1119 121
1987 121.7 - 146.1 - 108 9591 - 107.8 157.1 66.74 - - 97.01
1988 184.8 - 185.5 - 108 149.3 - 136.4 159.3 1017 - - 118.1
1989 150.4 - 149.6 - 112.6 123.7 103.6 115.8 146  69.53 - 179.5 133.1
1990 130.2 - 162.6 - 1146 1104 7110 93.79 1424 7249 - 1224 121.2
1. Spain: Natural gas and town gas
2. Luxembourg: 41860 GJ.
Electricity (24 GWh/yr) 1: at 1 January
2: at 1 July
B DK DE EL ESP FR IRL IT L NL | 4 UK  Average
1973 - -
1978 499.6 437.1 3514 3065 4303 493.8 353.2 4185
1979 566.7 463.4 461 3025 462.1 5589 3979 450.8
1980 366.8 285 465 272 2672 3203 3658 437 288.9 327
1981 2749 239 379 232 305 3146 1736 3154 306.3 296.1
1982 328.8 267 276 231 3372 3483 2364  405.2 295.3 315.7
1983 319.2 282 308 222 3045 3844 2322 3482 294 3199
1984 263 253 347 199 3078 3444 2284 2845 2527 2924
1985 2375 161 209 267 184 256.1 2765 1969 253.1 201.1 253.7
1986-1 374.5 201 345 282 2585 251 3341 3978 2744 3703 3348 314 318.5
1986-2 849 479 861 321 3608 426 6089 8012 7639 8042 438 699.7 5745
1987-1 522.1 242 516 392 620 365 4314 5573 5819 363.8 5648 406.8 484.8
1987-2 465 241 688 392 6435 365 395 5346 4812 4116 5589 4121 5127
1988-1 794 376 813 392 6435 565 4838 6966 603.5 4729 5083 5709 639.6
1988-2 713 405 888 415 6721 543 4863 661.7 630.1 4594 5342 618.1 651.2
1989-1 708.5 405 705 415 6945 517 4947 6605 5643 3649 5342 6489 625.7
1989-2 563 382 709 415 6497 462 4386 5419 451 3878 5586 5528 569.1
1990-1 5343 306 599 469 575.1 445 409.8 459.2 4315 3123 4965 5226 508.8
1990-2 834 591 889 516 9394 653 6293 5236 5608 453.1 5584 7737 693.8

Averages weighted by current annual consumption, except for 1989 and 1990 for which 1988 consumption is used.
Source: EUROSTAT-Energy Prices, 1978-1990 Theme 4, Series D: Studies and Analyses: p. 118.

PRICE DIFFERENCES AND THE
INTERNAL ENERGY MARKET

There have always been differences in industrial tariffs
between Member States. However, relocations of firms
brought about by excessively high tariffs have taken
place only in rare cases. What is a cause of concemn is
that the abolition of frontiers may lead to excessive
differences being maintained and more cases of this
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sort arising. The liberalization of the gas and electricity
sectors proposed by the Commission may prevent this
happening, through the elimination of unfair
competition and greater convergence between prices.
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METHODS

BACKGROUND

Analysis is based on prices published by Eurostat,
pursuant to the ‘transparency’ Directive for prices to
industry and on the basis of public tariffs for prices in
the domestic sector.

If prices for domestic users have remained outside the
scope of the Directive, this is because domestic tariffs
are generally subject to advertising which
automatically ensures their transparency.

However, transparency does not always cover methods
for determining prices and tariffs which are largely
linked to the distribution of costs within firms. This
transparency would not be necessary if markets were
competitive; then prices would reflect costs as
contracts would be negotiated at their market price and
a good degree of price transparency would be
sufficient.

In view of the gaps in competition on the market in
energy transmitted by pipelines, it is still necessary to
ensure transparency in the methods of price and tariff
formation.

The lack of interpenetration of the markets within the
Community and the absence of competition in the
respective national electricity and gas markets are
highlighted by the significant price differences which
are visible in the Community between:

» domestic prices and industrial prices;

» prices for heating and those for equivalent offtakes
resulting from the application of other tariffs;

» gas and electricity prices excluding and including
taxes for domestic and industrial use.

These differences between prices are the result of
structural differences between the tariffs applied. The
structural differences are linked in turn to differences
in local conditions of competition, arising from
fragmentation of the markets, as well as economic
operating conditions which are peculiar to each
national industry. The main cause of these distortions,
however, is action taken by the public authorities as a
result of problems of security of supply and economic,
financial, social and environmental concerns.
Economic operating conditions mainly relate to:

» access to raw materials for electricity;

« composition of the generation system;

 location of power stations;

 level of interconnection;

« relative density of the transmission system;

e breakdown of customers.

Public authority assistance is connected with the way
the sector is organized. There are many variations,
ranging from open systems, based on free competition,
to closed systems, monopolized by the state with,
between the two, mixed systems which allow private

ownership of production plant or transmission
infrastructure, in the context of strict supervision by the
public authorities, and tolerating a generally high level
of assistance.

Apart from the factors mentioned above, there are
external constraints behind the divergences to be seen
in the evolution of prices and tariffs between the
various Member States.

These constraints are mainly the variability of
currencies provoked by inflation and changes in
taxation. These divergences also originate from
changes in the thinking of the supervisory authorities
as regards tariffs, giving rise to most of the cross-
subsidization which can be seen in the Member States.

THE OBJECTIVES

This analysis concentrates on prices, leaving aside
other aspects of the global economic context and the
situation in industry, in particular the distribution of
income concerning coverage and breakdown of costs.
In practice, it will:

» examine where possible the tension between prices
recorded at the same date, for a non-subsidized average
domestic consumer and for the largest industrial
consumer whose price is known through Eurostat
surveys;

« determine the level of preference given to heating
as regards an equivalent supply to industry and
households, for both electricity and gas;

+ highlight the tension between industrial prices and
price differentials for industry in the Member States
and between them, as well as the influence of indirect
taxation on the level of industrial tariffs.

THE INSTRUMENT OF ANALYSIS

WHICH PRICES?

The instrument of analysis will vary according to the
objective pursued. Hence use will be made of:

» prices excluding taxes, in the national currency
to examine the tension between prices in the domestic
sector and industry; excluding taxes, in order to
neutralize the disruptive effect of taxation on price
comparisons and to come as close as possible to
industry costs; in national currency, because the
intention is not to compare Member States with each
other but to examine the situation within each of them.
The same instrument will serve to determine the level
of tariff preference for heating;

 prices excluding and including taxes (where they
exist) but always excluding VAT, in ecus, in order to
compare the industrial sectors of the Member States
with each other and because differences in monetary
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units may encourage a firm to change location; it must
also be possible to measure this incentive; including
taxes to show distortions which exist in indirect
taxation, even after neutralization of the VAT.

WHICH CONSUMERS?

All these comparisons are based on statistics published
by Eurostat and reference will be made to Eurostat
price publications for the technical aspects and
definitions of standard consumers, exchange rates and
units used.

STANDARD CONSUMERS

Electricity

For households, the following standard consumers were
used:

Dd: prices as of 1 January 1991, corresponding to an
offtake of 7 500 kWh/year, including 2 500 kWh at the
night tariff with a subscribed demand of between 6 kW
and 9 kW; representative medium consumer not
receiving ‘social’ tariff.

De: prices as of 1 January 1991, corresponding to an
offtake of 20 000 kWh/year, including 15 000 kWh at
the reduced night tariff and a minimum subscribed
demand of 9 kW in all-electric heating.

For industry, the standard consumers chosen for
comparisons are:

Ic: prices as of 1 January 1991, corresponding to an
offtake of 160 000 kWh/year, for a maximum demand
(net) of 100 kW and a maximum annual period of
1600 h.

As there were gaps in the data available for consumers
Ia and Ib, the consumer for whom full price
information was available, namely Ic, was chosen.

Ii: prices as of 1 July 1991, corresponding to an
offtake of 70000 000 kWh/year, for a maximum
demand (net) of 10 000 kW and annual use of 7 000 h.
This consumer category was preferred to use of the
marker prices which still need fine tuning as explained
in the introduction.

Natural gas - Households

D2: prices as of 1 January 1991, corresponding to an
offtake of 16.74 GJ (4 650 kWh) for cooking and hot
water (two uses).

D3: prices as of 1 January 1991, corresponding to an
offtake of 83.7 GJ (23 260 kWh) for cooking, hot water
and central heating (three uses).

Natural gas - Industry

I1: prices as of 1 January 1991, corresponding to an
offtake of 418.6 GJ (116 300 kWh) without provision
for modulation,
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IS: prices as of 1 July 1991, corresponding to an
offtake of 4 186 000 GJ (1 163 GWh), 330 days and
8 000 hours.

RESULTS OF THE ANALYSIS

Six graphs (three for electricity and three for natural
gas) show the results of the comparisons referred to
above. A brief comment amplifies the most important
conclusions in each case.

GRAPH 1

ELECTRICITY - TENSION BETWEEN PRICES
EXCLUSIVE OF TAXES FOR HOUSEHOLDS AND
INDUSTRY

As complete sets of statistics at the same date, either
1 January 1991 or 1 July 1991 for both markets were
unavailable, it was necessary to record prices as of
1 January for households and as of 1 July for industry.
This difference in date should not influence the tension
coefficients other than in a few cases.

For the 26 locations studied, the highest tension
corresponds to Italy (x 3.1), the lowest to Hannover
(x 1.2) followed by Portugal (x 1.3). The median
values correspond to Diisseldorf (x 1.64) and the
Westliches Gebiet (x 1.69).

Italy, Belgium, Luxembourg and France exceed the
coefficient x 2; Frankfurt, Portugal and Greece, on the
other hand, have particularly low coefficients (from
x 1.23 to x 1.36); Spain, Ireland and Denmark occupy a
position close to the median (x 1.51 to 1.58); the
United Kingdom and the Netherlands both occupy a
position above the average (x 1.72 to 1.85).

It should be noted that several Member States give
tariff subsidies for social reasons to the smallest
consumers of electricity (Belgium and Italy), subsidies
which do not appear in the graphs.

If the tension coefficient were calculated between other
standard consumers some variations would occur but
not to a degree such that the above conclusions are
materially affected.
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GRAPH 2
ELECTRICITY - COMPARISON BETWEEN
PRICES PAID BY LARGEST INDUSTRIAL
CONSUMERS (1) IN ECUS/100 KWH AS OF
1 JuLy 1991

The ‘transparency’ Directive enabled a complete series
of data to be obtained for Ii, except for the United
Kingdom where the confidentiality rule applies.
However, the position indicated for the United
Kingdom between Northern Italy and the Westliches
Gebiet would be only slightly different if the prices for
Ii had been available instead of the prices shown in the
graph.

The lowest price (North Brabant) and the highest
(Hamburg) are ECU 3.98 and ECU 7.82 respectively,
i.e. a difference of ECU 3.84. This divergence of
nearly 100%, which is accentuated in Germany by the
Kohlepfennig (‘coal penny’) (ECU 0.64 in Hamburg),
between two places less than 400 km apart is
particularly eloquent as regards the
compartmentalization of the markets.

If Graphs 1 (tension households/industry) and 2 (prices
for industry) are compared, it can be presumed that
prices to industry are the subject of cross-
subsidization where high tension corresponds to a
low market price. This is the case with Italy, the
Netherlands, Luxembourg, Belgium and France.

Where there is low tension with a high price to
industry, this points to an uncompetitive cost structure
or a monopoly position, with all the prices high: this is
the case in Portugal, Spain, Greece and for the places
in Germany covered by the data, with the notable
exceptions of Diisseldorf and the Westliches Gebiet.
With low or medium industrial prices and tension close
to the median, Denmark, Ireland and the United
Kingdom display the most balanced tariff structures,
with Diisseldorf and the Westliches Gebiet for
Germany.
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GRAPH 3
ELECTRICITY - TARIFF PREFERENCE FOR
ELECTRIC STORAGE HEATING

This is a general practice in all the Member States
except Denmark (which favours remote heating) and
Italy (whose sales of over 10 000 kWh to households
are negligible).

This preference applies to domestic consumers from
other tariff categories. For the comparison, use has
been made of consumer Dd (the nearest to De, in the
series published by Eurostat).

As regards standard consumer Dd, this preference is
highest in Stuttgart and Munich (41%) followed by
Hamburg (40%).

Contrary to general impressions, the figure for France
is only 20%.

The trend is even more clearly visible vis-a-vis
industrial consumers.

In relation to the standard consumer Ic (160 000 kWh),
this preference is as high as 59% in Frankfurt and
Stuttgart.

Except in Denmark and Italy where the preference vis-
a-vis industry does not exist, the lowest figure is in
France (18%).
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GRAPH 4
NATURAL GAS - TENSION BETWEEN PRICES
EXCLUSIVE OF TAX IN NATIONAL CURRENCIES
FOR A DOMESTIC CONSUMER D2 AND THE
LARGEST INDUSTRIAL CONSUMER CONTAINED
IN THE EUROSTAT SURVEY (I5)

Unlike for electricity, the complete series for industry
as of 1 January 1991 is available, which enables
homogeneous coefficients to be obtained.

The choice of household consumer (D2=
16.74 Gl/year: two uses) was made on the assumption
that there was no subsidized tariff involved which
could artificially reduce the tension (except in Italy,
above Rome).

In industry, where there was no price indication for IS
at the time of recording the data, the price indication
immediately below was taken, namely 14-2 (I3-2 for
Strasbourg).

The tension in the prices reaches its maximum in
Dublin (x 5), followed by the United Kingdom (x 4.2),
Naples and Hamburg (x 4.1). It reaches the minimum
level in Luxembourg (2.6), Frankfurt (2.7) and the
Netherlands (2.8). However, the prices for IS are not
known in Luxembourg and the Netherlands; in
accordance with the sliding scale of charges, this price
must be lower and therefore the tension higher than
that indicated. Tension is the lowest in Turin at present
(x 2.8), followed by Weser-Ems and Stuttgart (x 2.9).
It is thus in Germany and Italy that the greatest
interregional tensions can be observed since both the
lowest and highest tensions are visible there. In Italy,
tariffs for industry are adjusted at a national level and
are the same all over the country; the divergence is
therefore linked to the domestic sector. In France,
Spain and the German cities of Diisseldorf and Munich,
results are close to the median.

Compared to electricity, where tension is between 1.23
and 3.10, tension for natural gas is almost twice as
great (between 2.7 and 5.0) but the variation is less.
Note should be made of the existence in Belgium of a
tariff subsidy in favour of the smallest domestic
consumers; for methodological reasons this subsidy
does not appear in the graphs. As for electricity prices,
calculating the tension between other standard
consumers is in itself a source of variations, but these
do not significantly alter the above conclusions.
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GRAPH 5
NATURAL GAS

A. COMPARISON BETWEEN PRICES INCLUDING
TAXES EXCEPT VAT FOR INDUSTRIAL
CONSUMER TYPE I5, IN ECcUs/GJ, AS OF 1
JuLy 1991

(I5 = 100 to 120 million m3, according to gas GCV;
I4 = 10 to 12 million m3).

The comparison covers six countries only: the four
countries which communicated this price pursuant to
the ‘transparency’ Directive (France, Germany, the
United Kingdom and the Netherlands), and Ireland and
Italy for which prices are given as of 1 January 1991,
since their relative position in the series did not vary
between 1 January 1991 and 1 July 1991.

The greatest price divergence for the IS5 sample is 2.34.
However, if the extremes are eliminated (Stuttgart and
Frankfurt), prices are contained in a relatively narrow
margin (2.13 - 3.31), which indicates the existence of
limited competition at this level of consumption.

The median value corresponds to Lille (ECU 2.55)
within the margin indicated for France.
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B. COMPARISON FOR INDUSTRIAL CONSUMER
14-2 (INCLUDING TAXES, EXCEPT VAT) AS OF
1 JuLy 1991

By lowering the quantities threshold, four more
Member States than in the previous comparison can be
included: Belgium, Luxembourg, Italy and Spain. In
these four Member States, price results indicate
application of a national tariff without regional
variations.

As regards the sample as a whole, Spain shows the
lowest price (ECU 2.44), which practically coincides
with the price for the Netherlands (ECU 2.43) despite
distinctly less favourable supply conditions. These are
followed by Ireland (ECU 2.60, as at 1 January 1991:
single price for any offtake of 418 600 GJ/year or
above, whatever the modulation).

The highest prices were recorded in Luxembourg
(ECU 4.25) and in the German cities where the range
of prices in this category is considerably narrower than
in I5, with a divergence of only 14% (from ECU 4.80
in Munich to ECU 5.48 in Frankfurt) if Weser-Ems is
excluded (ECU 4.06).

The other Member States occupy intermediate
positions: France (ECU 2.81 - ECU 2.86) excluding
Strasbourg (not communicated); United Kingdom
(ECU 3.44), Belgium (ECU 3.54) and Italy
(ECU 3.67).

Note: in the case of the Netherlands, the F tariff price
is added, i.e. that applied to industrial consumers using
gas as raw material for 500 million m3/year take-off,
90% loading, interuptible supply.
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GRAPH 6
NATURAL GAS

INTENSITY OF TARIFF DIVERGENCES BETWEEN
PRICES FOR A MEDIUM CONSUMER OF
NATURAL GAS FOR HEATING AND A ‘DOUBLE
USE’ DOMESTIC CONSUMER, ON THE ONE
HAND, AND A SMALL INDUSTRIAL CONSUMER
(418.6 GJ/YEAR) ON THE OTHER HAND.

The comparison is made on the basis of national
currencies, excluding all taxes, as of 1 January 1991.
(Note: Denmark did not have natural gas, at the time,
hence its omission).

The tariff preference is greatest in Luxembourg
(-55.2%) in relation to the chosen domestic consumer.
It is clearly negative in almost all regions of Italy. Half
the sample (10 readings) shows a preference of
between 37.5 and 42,2%, i.e. a small divergence.

If the gas/electricity tariff preference is compared, gas
has a clear advantage in France (-33.8 as against -20%
for electricity) in Luxembourg (-55.2 as against -31)
and in Ireland (-37.5 as against -32).

The opposite situation, however, is to be found in
Munich (41 for electric heating as against -24.8 for
gas), in the United kingdom (-38 as against -27.5) and
in Spain (-26 as against -20.6). In the other locations
for which both sets of information are available (i.e.
Stuttgart, Hamburg, Diisseldorf, Brussels and the
Netherlands), there is a preference of the same relative
order of magnitude for the two heating systems.

Unlike for electricity where there was a preference vis-
a-vis the industrial consumer, the sliding tariff for
natural gas is normal and the industrial consumer pays
on average 5% less than the ‘heating’ consumer, except
in Luxembourg, Spain, Italy and Hannover where he
pays more. The price difference is 23.5% in Hannover.
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Gas and electricity prices charged to industrial
consumers:

EUROSTAT - ‘Statistiques Rapides’: Energy and
industry: No 1991/20; 1992/3; 1992/18 (electricity
prices); No 1991/19; 1992/4; 1992/17 (gas prices)
Prices charged to households:

EUROSTAT - Electricity Prices, 1985-1991
EUROSTAT - Gas Prices, 1985-1991,

(in Series C: Studies and Analyses - Theme 4:
Energy and Industry)

. Prices of petroleum products:

EUROSTAT: Energy Prices, 1978-1990 (Series D,
Theme 4)

These publications are available from the Office for
Official Publications of the European Communities in
Luxembourg.

For further information, please contact:

Mr G. Dechamps

Commission of the European
Communities
Directorate-General for Energy
Rue de la Loi 200

B-1049 Brussels

Tel. (32-2) 296.02.26

Fax (32-2) 295.01.50)
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THE OIL MARKET AND THE REFINING INDUSTRY IN THE
COMMUNITY: RECENT DEVELOPMENTS AND PROSPECTS

BY Peter Thompson, DG XVII
Hydrocarbons Unit

As the 15 year period of rationalization of the
Community’s refining industry comes to an
end, during which primary distillation
capacity was cut by over the 40% to

582 million tonnes in 1991, the challenge for
the industry over the coming decade will be to
choose the most appropriate technologies and
make the correct investment decisions so as to
meet increasingly demanding environmental
standards. Those investment needs, estimated
in tens of billions of ecus, will prove difficult
to finance against a background of low and
sometimes negative refining margins.

In this brief article, which summarises and
highlights parts of the Commission’s
communication to Council, ‘The oil market
and refining industry in the Community: recent
developments and prospects’ (COM (92) 152
final), the operations of the oil market through
the Gulf crisis, oil demand and supply
prospects and the Community's refining
industry are examined.

GuULF CRrisits

The invasion of Kuwait by Iragi forces on 2 August
1990 very quickly shut off over 4 mbd of oil to the rest
of the world (about 7% of world demand).
International efforts enforced the isolation of the
Iraq/Kuwait market through a UN embargo (adopted
within days of the invasion) though very quickly the oil
shortfall was mostly made up through, in particular,
added supplies from Saudi Arabia, the United Arab
Emirates and Venezuela.

There were increases in the prices of crude oil and
more or less, in parallel, products. The markets
remained volatile throughout the conflict. Kuwait's
export-orientated refineries, with an output of about
0.750 mbd, were unable to supply their traditional
markets in South East Asia and the Far East. These
refineries will take some time to come back on stream
given the damage inflicted. _

Differentials (crude to product prices) along with
differentials between crude oils, between products and
between market location fluctuated.

At the beginning of the crisis, stocks in OECD
countries were very high by historical standards and
adequate for all main products. This situation also held
true for the Community.

Throughout the conflict, only limited use was made of
official stock release mechanisms. In fact, on
11 January 1991 the Governing Board of the IEA drew
up a contingency plan. The plan was to make
available 2.5 mbd of oil with emphasis on stockdraw
for four fifths of the response. The other fifth consisted
of demand restraint and fuel switching.

In the event, the successful military initiative of
17 January saw prices fall from around $30/bbl to
$20/bbl returning the world to the pre-crisis price
levels thus reducing the interest of companies to take
up the offer of purchasing government-controlled
stocks.

A number of studies were called for both during and
after the conflict to see if the markets operated
properly and to investigate whether market instruments
relatively new to the oil market (including forward,
paper and futures markets) had introduced distortions.
Deciphering market signals, even ex post facto, is not
always a precise science, and it is not surprising that
there have been differences of view expressed.

The generally accepted view shared by a consultant
engaged by the Commission to study ‘The Operations
of the Market’ and the JEA was that the industry had
adapted quickly to the crisis, the markets had
worked efficiently and that those operating in the
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The UK contributes more than 80% of the
Community's production and, of that, 98% is
produced off-shore. The Cullen report of the accident
on the platform Piper Alpha of 6 July 1988 led to
tougher safety regulations. The combined effect of
increased maintenance (for operational and safety
reasons) and reduced output from the more mature
fields led to reduced production in 1989/90 over 1988.
1990 marked a new record for exploration activity in
the North Sea and though many of the large fields are
past peak production, the combination of employing
new technology to reduce costs and enhance recovery
(such as 3D seismic, horizontal and deep-water
drilling, improved lifting gear etc.) and new
discoveries may well lead to a growth in oil outturn in
the early part of the next decade.

The sources of oil imports changed radically through
the 1970’s and early 1980's as demand was restrained
by high prices and UK production came on stream.
OPEC's market share in Community imports was cut
from 94% in 1974 to 44% in 1985 and in particular,
Saudi Arabia and Iran's combined share fell from
almost a half to a tenth. Since then, following the
reduction in prices and the fall in the value of the $US,
oil demand has risen and since 1986 imports have
grown. In 1989 and 1990, annual imports from OPEC
stood at 230 mio t (about 50% of Community supply or
64% of third country imports). The Community's
supply structure is diversified in that it is less reliant on
a single supplier with no one country contributing
much more than 10% of total supplies. (See Figure 1)
Community product demand, in particular for
automotive fuels (petrol and diesel) is expected to
continue growing quite strongly in all Member States
except Denmark and the western part of Germany
where, on the one hand, the private vehicle population
and number of kilometres travelled are expected to
level off and on the other, vehicle fuel efficiency is
expected to improve. Demand growth is likely to be
particularly marked in eastem Germany and Spain.
Between the two products, petrol and diesel, most
consider that diesel demand will grow faster, partly
because of the growth in road haulage and partly
because thanks to their greater fuel efficiency, the
proportion of diesel cars in the total car population will
continue to grow.

Fuel oil and gas oil consumption (other than for the
transport sector) are expected to fall. The magnitude of
the drop in their consumption depends, in large part, on
the competitive position of gas, to a lesser degree to
the competitive position of other fuels and to the
problems of removing sulphur from fuel oil so that it
can be used in power generation.

As far as the cut from other parts of the barrel is
concemed, an increase in the demand for jet kerosene,
LPG and Naphtha is expected.

Net imports of oil products increased by 2 miot
between 1988 and 1989 to 15.7 mio t and has
remained at that level in 1990, though overall it would
be difficult to identify any discemnible trend. It remains
at below 4% of inland consumption.

The picture of net product imports is not expected to
change fundamentally though regional shifts in the
trade balance are likely. In particular, there is likely to
be growth in trade with the US and the rest of Europe.

REFINING

World refinery capacity, which had grown steadily
and strongly through the 1970's (about 7% per annum)
to almost 81 mbd in 1981 was forced into a period of
rationalisation in the 1980's as expectations in the
growth of petroleum demand were not realised. The
capacity cutback in the first half of the 1980's was
particularly acute in the Community though was also
significant in Japan, the US and Latin America.

There has been a continuous reduction in primary
distillation capacity in the Community since 1976
(947 mio t) though in the last few years the rate has
slowed. The primary capacity on 1 January 1991 stood
at 582 mio t almost 40% below its 1980 level (see
Figure 2).

Distillation capacity reduction was larger in the
Northemn part of the Community (excluding Denmark
and Ireland) than the South.

The rates of utilization of primary capacities have
increased since 1981 (59%) and are now at
particularly high levels. At certain times of the year,
these distillation capacities are utilised at 95%, raising
the risk of distillation shortages on a localised basis at
those moments when for example cold weather may
coincide with refinery shut-downs. Of course, with a
more cohesive intermal market and a liberal trade
policy, relatively brief localised shortfalls can be made
up quickly by buying on the market. A change in the
stock-holding management can also go some way to
alleviating seasonalised demand peaks.

There are no immediate plans to expand the
Community's primary distillation capacity though
‘debottlenecking’ may bring about a small increase in
the effective capacity by 1992.

Apart from the de-mothballing of the refinery at
Wilhelmshaven in Germany, which reintroduces
160 000 barrels per day of primary distillation
capacity, there are no reported plans to close, reopen or
construct further primary distillation units in the
Community. Should this situation remain, utilization
rates should continue to rise in line with increases in
the Community's oil consumption.

A consortium led by Elf has acquired a formerly state-
owned petrol distribution company, Minol, in the new
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gradual intermationalization of the Community's
remaining national companies).

Surplus distillation capacity coupled with the decline
in the demand for products weighed on product prices
and adversely affected profitability particularly in the
early 1980's. This, in turn, led some major oil
companies to divest themselves of capacity from that
part of European business.

Crude oil exporters, predominantly from OPEC, that
had built up considerable financial reserves, especially
in the period of high prices of 1979-1981, became
increasingly concerned about lost market volume and
share, and therefore sought guaranteed outlets. As
opportunities to build new refineries on new sites are
extrcmely limited in the Community, these exporters
tended to acquire existing refining capacity, where
possible.

Traditional national oil companies based in the
Community, spurred on by the need to secure access to
crude, exploit domestic expertise and know-how
outside thcir national boundaries and take advantage of
an incrcasingly cohesive internal energy market,
widened their vision beyond national boundaries.
Simultancously, Governments saw less need to secure
oil through ‘nationalised’ companies and initiated
programmes of privatisation.

These factors have helped reduce the involvement of
the ‘major’ oil companics in downstream operations
(though this trend may bc coming to an end), increase
the participation of producer country companies, and
change the role of the traditional Community-based
national oil companies. These latter changes are
expected to continuc through the 1990's, possibly
through increased joint ventures between the two types
of company.

ENVIRONMENT, INVESTMENT
AND PROFITABILITY

Environmental legislation is likely to continue to put
pressure on refiners to remove sulphur from products.
In particular, reduced sulphur is already required in
diesel and gas oil and further measures may be called
for as a result. Capacity may prove tight, especially in
countries where product demand is expected to grow
significantly over the decade (Greece, Spain, Portugal)
and will require further investment in desulphurisation.
One environmental initiative was made by the
Commission earlier this year when it requested the two
European associations, Europia and ACEA (the
European motor manufacturers' association) to work
with the Commission on the subject of polluting
discharges emitted by motor vehicles. For given limits
of polluting emissions, it is advisable to find the
optimum solutions, in terms of cost/benefit, i.e. what
modifications to fuels and/or engines would minimise

the cost to the consumer, in particular, and the
economy in general. Standards for the year 1996 are
now agreed and work continues for further possible
changes by 2000.

As the process of refining becomes increasingly
complex, so balancing the streams for the various units
in order to meet market demand will continue to place
greater constraints on an individual refinery system. To
add flexibility within this ever demanding environment
there is likely to be increasing linkage between
refineries, even if plants are owned by different
companies, in order to make the most rational use of
complementary facilities.

Industry estimates put the investment cost of meeting
ever stricter environmental demands at around
ECU 15-18 billion for those measures already adopted
or in an advanced stage of implementation. Additional
investments of up to ECU 40 billion may be required if
some of the measures currently under consideration are
to be imposed (see Table 1).

Given the size of the potential investment the
Commission has committed itself to early consultation
with industry on future environmental measures. It is
also against this massive investment programme that
future industry profitability should be considered.
Using information communicated to the Commission
under the Directive on price transparency
(76/491/EEC) it is possible to calculate a theoretical
gross refining margin resulting from the difference
between the value of petroleum products sold on the
Community’s market and the supply cost in crude oil
including refinery use.

Between the period of the first quarter of 1988 and the
second quarter of 1991, the gross margin for the
Community tended to follow cyclical variations and
the fluctuations of the dollar with respect to European
currencies. In 1988 the average gross margin for the
Community was $27/t. In the second half of 1989 the
margin grew and continued to increase during 1990, up
until the invasion of Kuwait by Iraqi forces, reaching
an annual average of $33/t.

Between 1991 and early 1992, the costs of crude oil
supplies fell, so that the gross margin improved in the
first quarter, then fell back slightly during the second
quarter, giving an average for the first six-month
period of 1991 of $51/t. The average gross margin
during the last three years was about $32/t. i.e.
ECU 26/t making it possible to cover assumed costs
(variable, fixed, overhead expenses and return on the
capital) of around $25/t i.e. ECU 21/t for a complex
refinery. Clearly these figures, calculated for the report
adopted in April, should be seen against a background
of recent uncertainty in both prices (crude and
products) and exchange rates.

There is also uncertainty over the projected drop in
fuel oil consumption. If this turns out to be smaller
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than expected, for example because projects to expand
the use of natural gas in power plants are not realised,
the cracking margin (the price difference between light
products and fuel oil) could well be reduced to below
levels which could justify heavy investment in
sophisticated conversion capacity.

CONCLUSIONS

The report has initiated debate in Council and is
expected to lead to the (Energy) Council of
30 November 1992 coming to conclusions on a number
of points along the following lines:

» markets worked efficiently and the European oil
industry succeeded in maintaining supply during the
Gulf Crisis;

+ a competitive European refining industry
contributes to the stability of the markets of refined
products, to the security of oil supply in the
Community and to its energy independence;

< protection of the environment will remain a high
priority and environmental issues will continue to place
a heavy burden on the oil industry. The Commission
will consult industry fully at an early stage in the
drafting of environmental measures, particularly as
regards the cost implications for producers and
consumers;

» the policy of encouraging diversification in oil
supplies and strengthening the incentives for a more
rational use of energy must continue;

+ the dialogue between oil producing and consumer
countries will remain a central platform in Community
policy;

+ future reports are likely to put even greater
emphasis on the European Economic Area and the
gradual integration of Central and Eastern European
markets into that of the Community.
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Table 1
Investment estimates for current environmental
measures
" Investments
easures billions ecu
Reduction of sulphur level in heating gas oil 57
{0.1%) and diesel fuel (0.05%)
Reduction of hydrocarbons (VOC) 0.740.75
emissions by Stage | T
Reduction of sulphur level in fuel oil and 810
bunkers (French Memorandum proposal)
Total 14.74-7.75

Source: Concawe, oil companies, Consultant

Possible measures mentioned by national

and/or European bodies

Investment Estimates by Industry*

M Investments
easures billions ecu
Reduction of hydrocarbons (VOC) 1.36-1.45
emissions by Stage |

Lowering of aromatics (10%) and sulphur 2%
(0.02%) levels in diesel fuel

Increase of cetane index (52) in diesel fuel 2-5
Lowering of final distillation point of diesel 25

fuel (340°C max at 95%)

Lowering of sulphur level in gasoline 25
(0.05%)

Lowering of volatility of gasoline by 1 psi 03
Lowering of benzene level in gasoline (1%) 1.7
Total 364-395

* Costs for changing from top to bottom loading excluded

*  Estimates presented to the services of the Commission by selected

oil companies




ENERGY TECHNOLOGY PROMOTION

IN RUSSIA

EC-Energy Centres opened by Commissioner Cardoso e Cunha

BY Hans van Steen, DG XVII
Energy Technology Unit

Following Commissioner Cardoso e Cunha’s
official inauguration of, among others, the
EC-Energy Centres in Moscow and

St Petersburg, as announced in Energy in
Europe N°19, this article provides further
information on Thermie activities in Eastern
and Central Europe and in the CIS, and
focuses on the activities of the Energy Centres
in Moscow and St Petersburg.

The 12 EC-Energy Centres, which are currently
operating in Central and Eastern Europe and the CIS,
are managed by the OPET network (Organizations for
the Promotion of Energy Technology). This network
was, as reported earlier, created by the Commission to
assist the Community in encouraging market
penetration of relevant technologies with the aim of
ensuring the effective application of those energy
technologies that are available on the market, and to
encourage the implementation of new energy
technologies throughout Europe. The Energy Centres
serve as instruments for all energy techology
promotion carried out by OPETs in Central and Eastern
Europe and the CIS. They are independent
organizations with a basic staffing of EC and local
experts in each Centre and documentation and meeting
facilities for interested experts, in particular experts
from the OPET network.

IMMEDIATE ACTION

In Russia, as in all other countries covered by the
action, the Commission attached great importance to
avoiding any unnecessary delay in implementing
appropriate initiatives. Therefore, a so-called ‘crash
programme’ was devised in order to launch immediate,

short-term activities on the spot. Most of these
activities were assessment and audit actions
concentrating on technological energy efficiency
improvements, mainly in the industrial sector. In this
area, energy savings in many cases could be achieved
within short timescales and at a very low cost. This
part of the programme has now been completed, with
25 operations having been carried out in Moscow and
St Petersburg.

In Moscow the programme addressed the rational use
of energy through a variety of projects in the public,
commercial and industrial sectors. The meat processing
plant Myasokombinat was selected for an energy
audit, which resulted in the identification of large
potential savings through the reduction of steam losses.
Acting on the advice of the western experts, a number
of steam traps in the plant were replaced. The resulting
steam savings are estimated at 20-25% of the factory's
energy requirements. Similar action in the many other
meat processing plants in Russia could produce energy
savings of up to 1.5 Mtce/per year.

At one of the main cardiology centres in Moscow, an
assessment by western experts has resulted in
substantial savings in the electricity consumption of the
building. Many of the long electricity lines between
wards, workshops and operating theatres have been
replaced by switches sensitive to light, motion and
time. It is estimated that 40% of electricity
consumption in the respective areas will be saved.

As a third example, an energy audit carried out at the
open-air Chaika swimming pool helped to achieve
considerable energy savings by improving the
efficiency of lighting, adapting showerheads and
insulating the pools. The results are expected to show
20% electricity savings and 15% heat savings.

Many of the 16 operations carried out in all in Moscow
have benefitted from the Centre's EC Energy Bus. This
bus carries equipment for audits and assessments and is
used for measuring and managing energy usage at
various installations.
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EC AID TO THE NUCLEAR SECTOR IN CENTRAL
AND EASTERN EUROPE AND THE CIS

BY D.J.Wilkes, DG XVII
Nuclear energy Unit

Looking forward to the next decade or so it is
probable that there will be a need for some
moderate expansion in electricity generating
capacity in most of the countries of eastern
Europe and the former USSR. Its extent will
depend on rates of economic recovery and the
extent to which efficiency of electricity use can
be improved: this itself is influenced by
economic conditions since the bulk of energy
savings must come from modernization of the
industrial sector. Many of the countries in the
region look to the continuation of nuclear
power programmes for strategic,
environmental and economic reasons.

They have, however, made a commitment towards
their own populations to ensure safe operation of
nuclear power which has led to the shut-down of some
of the less satisfactory plants and the formulation of
plans to refurbish and upgrade them. Cited as
particularly unsatisfactory are the graphite-moderated,
water-cooled, pressure tube reactors (RBMK type)
which exist only in the former USSR and suffer from a
reactor design with unsatisfactory  neutronic
characteristics. Given the problems of electricity
supply in the very regions where these reactors are
installed, it is not possible in the majority of cases to
shut them down without causing severe problems (even
loss of life) during the winter period. The authorities
have requested help from the international community
and a consortium of Western countries have agreed to
their nuclear safety support organizations undertaking a
review of safety aspects of this reactor type in
collaboration with Russian design institutes. The EC is
providing MECU 4 out of the MECU 7 total budget for
the project, the rest being provided by the non-EC

countries taking part, namely Sweden, Finland and
Canada. :

The remaining reactors of Soviet design (apart from
two fast breeder reactors) are of the pressurised water
type (called VVERS) and do not suffer from have any
of the neutronic instability problems of the RBMKSs,
The older version, VVER 230, whilst possessing a
number of positive inherent safety features, however
lacks adequate redundant and diverse back-up systems
which one would find in a modern plant. In addition
the older plants suffer in some countries from an
inadequate level of ‘housekeeping’, including routine
maintenance and testing. If these plants are to continue
to operate without posing too high a risk it is necessary
as a first step to bring them back to the as-new
condition and then to effect a programme of upgrading
measures, the extent of which depends on the length of
time for which they will be operated, pending decisions
on the provision of alternative means of electricity
generation, which could include new nuclear plant,
gas-fired plants, efc.

The newer designs of VVER, the 213s and the 1000s,
are closer to Western plants in so far as safety
provisions and design are concerned. It appears to be
practicable to upgrade these plants to a satisfactory
standard for operation for a longer period, maybe for
the normal design life. Upgrading is obviously easier
for those plants which are still under construction.
Some countries view the reconstruction of the
unfinished plant as a means to allow them to phase out
older and less satisfactory units. Others are keen to
continue to have their older plants available because,
being of much smaller size than the newer plants
(440 MWe against 1000 MWe) they lend a vital degree
of flexibility to operation of the electricity grid. The
imposition of 1000 MW plants on a system with a peak
load of, say, only 7000 MW (as in Bulgaria) is an
unfortunate legacy of the centralized decision-making
processes of the past.
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The technical assistance provided by EC and other
Western European countries to the nuclear sector is
based on know-how and culture transfer. The Western
countries are not, of course, in a position to dictate
whether and under what conditions nuclear power
stations, or indeed other industrial plants, shall be
operated within the borders of other sovereign states.
Nevertheless, we have the duty to provide such
countries with the benefits of our experience
accumulated over four decades of designing, building
and operating plant under the scrutiny of independent
safety authorities. It is clear that there existed under the
previous authoritarian regimes no such effective,
independent safety authorities and that in some
countries standards of operation and maintenance in
the plants themselves were very low. Deficiencies in
other aspects such as plant design inevitably arose from
an emphasis on production targets unchecked by
independent safety review. The EC is providing aid via
a consortium of Western European safety authorities to
advise on the legal framework and modus operandi of
safety authorities in the countries of Eastern Europe
and of the former USSR. In most cases there is also a
lack of independent technical support to the safety
authorities. A separate consortium of Western technical
support bodies is providing advice and actual technical
support where requested.

It is important that aid given to both safety authority
and plant operator be balanced: one must not
overwhelm the other. To this end it is desirable to give
assistance to the plant operator in helping him make
safety submissions to the authorities requesting a
license to operate following outages, modifications and
so on. A major part (about 70%) of the EC technical
assistance budget is being spent on design reviews
carried out in partnership between Western firms and
Eastern firms leading in the end to the specification of
a package of proposals for modifications aimed at
raising safety standards to a satisfactory level.
Following on from this it will be the responsibility of
the plant operator to decide on a programme of
backfitting and upgrading measures and to submit a
safety case to the national safety authority (NSA). The
judgement of what is acceptable will be made by the
NSA.

It must be emphasised that it should not be the
intention of European industries to take over from the
Eastern firms nor to attempt to steal their home
markets, but rather to work together in partnership to
build up joint capabilities.

In some countries, notably at the moment Bulgaria,
there is a strong need for assistance to plant operators
to provide training in modem power station operating
practise; i.e. maintenance, planning, housekeeping, etc.
This is being undertaken by the World Association of
Nuclear Operators (WANO) with funding by the EC.
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In the case of Bulgaria, an assistance team has been
sent to the plant in question and have arranged
exchanges of operators under the WANO ‘twinning’
scheme. Assistance programmes based on the above
scheme have been implemented in Bulgaria since
October 1991. Such help could be extended to other
countries in the region, based on the needs of
individual stations.

The cost of the overall EC programme is of the order
of 100 MECU per year which finances aid to safety
authorities and support institutes for the production of
design proposals, plant upgrades, and assistance to
operators. Preliminary action is in hand to define a
programme of work covering the fuel cycle plants (i.e.
reprocessing and fuel fabrication), waste management
and plant decommissioning. A number of major
environmental problems arise within this sector,

The financing of this ‘software aid’ is being done on a
bilateral basis by the EC and individual donor
countries from outside the Community. The EC
provides by far the largest contribution. The hardware
aid, that is, money provided to undertake plant
backfitting and other engineering tasks, is on an
altogether different scale and can only be provided by
banks (e.g. World Bank, European Bank for
Reconstruction and Development) or by a multilateral
fund. In reality it can be envisaged that the banks
might provide money for completing partly constructed
plants or backfitting the better plants on the basis of the
security constituted by the future electricity revenue:
there may be a need for some fairly imaginative
payback schemes. For some of the projects on the older
and less safe plants with only a short operating future
or projects on decommissioning, waste or
environmental remediation, it may be that no obvious
pay-back mechanism can be envisaged. It is for such
projects that a multilateral fund has been proposed.

It has to be recognised that as yet the funding
arrangements are far from clear and we are still some
way from having workable concrete proposals. One
possibility not mentioned above is that Western
electrical utilities might choose to buy shares in some
of the better power plants with a view to improving the
safety level and taking a share of the electricity
revenue. Such is the case in one of the partially
completed plants in Slovakia.

Finally we must recognise that our assistance
programmes will not succeed without the wholehearted
cooperation of the beneficiaries, and in particular of
the Russians who are the holders of all the design and
technical information. It is essential to work in
partnership and to establish trust and credibility at
professional, managerial and political levels. And
indeed this is arguably the biggest challenge of all. H



ASSISTANCE TO EASTERN EUROPE/EX-USSR
IN THE ELECTRICITY SECTOR

BY Pierre Mallet, DG XVII
Electricity Unit

This article presents a brief update of the
progress of the Commission’s activities in the
field of assistance to Eastern Europe and ex-
USSR, more specifically in the electricity
sector. More detailed information on this topic
was given in Energy in Europe No 19,
including in the ‘Focussed on the East’
feature!.

PHARE

Under the Phare programme, the main recent event has
been the presentation in July in Bucharest of the final
results of the overall restructuring study for the
Roumanian electricity Board (RENEL). The study
allowed a thorough analysis of the present organization
of the sector to be carried out, which led to the
establishment of a whole set of recommendations to
ensure effective transition towards market-oriented
management of the power supply sector. The local
authorities expressed great satisfaction as regards the
work performed. Quite clearly, good working relations
between the consultant in charge of the study and the
recipients have been the rule, which allowed an
extensive transfer of know-how. The Minister of
Energy as well as the President of the Electricity Board
have committed themselves actually to implement the
proposed changes, and indeed some concrete steps
have already been taken, such as the renewal of the
board of directors, which now has new functions and
membership, more in line with Western practice.

1 See Energy in Europe No 19 p. 66. The 'Focus on the East’
Jeature is also available as an offprint from DG XVII's Information
Group.

TAcis 91

Good progress was also made in the implementation of
the programme of technical assistance to the new
republics of the former Soviet Union CIS (Tacis).
Concerning the 1991 programme, the start of which
was much delayed due to the collapse of the USSR, the
summer period was actively used to draft terms of
reference for selected projects, to launch calls for
tenders and start evaluation of the proposals received.
The first contracts will be signed soon and consultants
were on the spot before the winter began. The first
projects will include the following:

e definition of acceptable arrangements for the
structure, organization and financial and operating
arrangements for the electricity supply industry in the
Russian Federation;

o advice for drawing up and certifying tariff
procedures (Moscow and Tver regions);

« improvement of the management in a regional
electricity company (St Petersburg);

« introduction of new personnel
methods (Tver region);

 action aiming at the introduction of market-oriented
management on the distribution side of the electricity
supply industry, notably through the creation of a pilot
distribution agency for the Moscow electricity
company.

The Commission's work programme provides that all
projects under the 1991 exercise will be under way
before the end of 1992. In the electricity field, the total
number of projects is 30, for a total budget of
MECU 17, with the following breakdown: 19 projects
in Russia, six in Ukraine, two in Kazakhstan, one in
Belarus, one in Georgia and one in Tajikistan. The
preponderance of projects in Russia was due to the
limited opportunity, within the time frame of the 1991
programme, for direct discussions with the other
Republics.

management
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TAcCIs 92

Simultaneously, implementation of the 1992
programme has started. The first step has been the
appointment by each Independent State of a National
Coordinator and the establishment of national
coordinating units in each CIS State and Georgia. The
National Coordinators are high-ranking local officials
who will act as official interlocutors of the
Commission, annually identifying priorities for
assistance and presenting them to, and consulting with,
the Commission. The main role of the Coordinating
Units is day-to-day management of the TACIS
programme in their respective countries. Originally,
the Programme was negotiated with the ‘all-Union’
government and coordinated by a single Unit in
Moscow set up for this purpose. This Unit is now
responsible for the Russian programme only.

The next step has been the definition of the Indicative
Programmes for 1992; such programmes have now
been agreed and signed with each of the CIS countries
and Georgia. These form the framework for specific
sectors and projects identified within each State's
‘Action Programme’. These programmes involve
activities sometimes lasting several years. The 1992
programme builds on the 1991 programme, but aims to
increase the efficiency of its Technical Assistance
through linkages between different sectors or regions.
The focal sectors for cooperation are:

+ human resources;

 food production and distribution;

« networks: energy, transport, telecommunications;

* enterprise support services;

< nuclear safety.

In addition, some funding has been set aside for a
regional inter-state programme related to:

» policy advice to governments, parliaments and
other relevant institutions on matters concerning inter-
state economic relations and money, tax reform,
budgetary procedures and techniques;

» programmes of common interest to several states,
e.g. ecological projects, joint projects in energy,
transport or telecommunications.

During the summer, programming missions visited all
the Republics of the CIS and Georgia. These missions
proved particularly valuable, not only in identifying
potential projects, but also in establishing contacts and
in familiarising the republic’s authorities and operators
with the situation in the West and with the
opportunities offered by the Community assistance
programmes. These missions facilitated the drafting of
Financing Proposals which present the projects to be
supported in detail. Proposals were submitted to the
Tacis Management Committee (made up of
representatives of the EC Member States) in the
autumn and at the time of writing signature is awaited
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of the relevant Financing Memoranda, signed by the
Commission and each recipient State.

Throughout the energy sector, to which some
MECU 40 will be allocated under TACIS in 1992 (not
including nuclear safety), priority is given to large
projects common to several sectors, such as, for
example, the setting up of management training centres
for executives from both the oil and gas and the
electricity sectors. Operations to be financed aim at an
immediate impact on the overall economic reform
process at macro level: they usually offer guidance as
to policy frameworks, rather than an actual technology.
This brief review will hopefully demonstrate that
things are progressing now, and that even if the start
has been a little bumpy, largely due to unexpected
political events in the East, the Commission will soon
be able to operate on a normal one-year cycle, The
established tools, procedures and organizations now
available will be of great help in this case. It should not
be forgotten that Phare and Tacis, together form the
largest such concerted assistance programme ever
implemented. n



THE EUROPEAN ENERGY CHARTER
ORIGINS AND OBJECTIVES

Speech by Clive Jones
Secretary-General of the European Energy Charter Conference

GIVEN AT THE SEMINAR ON THE CHARTER

HELD IN MOSCOW, SEPTEMBER 1992

Origins

The initiative which led to the European Energy
Charter was first proposed by the Prime Minister of the
Netherlands, Mr Ruud Lubbers, at the European
Council in June 1990.1

Mr Lubbers pointed out that there was a natural
complementarity between the vast energy resources of
the East, particularly the former USSR, and the
resources of business skills, technology and investment
funds available in the West.

His proposal was that these strengths should be
brought together in a new East-West cooperation
which could act as a driving force for economic
recovery in the East.

The other European Community heads of government
present at the European Council welcomed
Mr Lubber's proposal and asked the European
Commission to study ways to put his ideas into action.
In February 1991 the Commission proposed the idea of
a European Energy Charter.

The Commission's Charter proposal was discussed
amongst the European Community’s Member States
who reached agreement on a revised version of the
Charter proposal in July 1991,

However, the Charter envisaged cooperation over a
much wider area than the European Community, so the

Community called together an international
Conference to discuss the proposal with other
countries.

The Charter Conference met for the first time in July
1991 and was attended by all the countries of Europe,
including the USSR as it then was, as well as the non-
European countries of OECD such as the US and
Japan.

1 Seealso ‘Progress in the Negotiations Towards the Ewropean
Energy Charter’ in Community News.

The July Conference decided to begin negotiations on
the Charter and its associated Basic Agreement and
Protocols, and created a number of Working Groups.
Ambassador Charles Rutten of the Netherlands was
named as Conference Chairman and Mr Clive Jones,
Deputy-Director General for Energy in the
Commission was appointed interim Secretary General
in charge of an international negotiating Secretariat.
Successful negotiations during the autumn of 1991 led
to signature of the European Energy Charter at a
Conference in the Netherlands on 17 December 1991,
chaired by Prime Minister Lubbers.

The Charter has been signed, then and since, by 47
countries and the FEuropean Community. These
signatories include all 12 EC member countries, all the
countries of Western Europe, seven countries of
Eastern Europe, the three Baltic Republics 11
Republics of the former Soviet Union, the United
States, Japan, Canada and Australia. Three more
countries - Croatia, Slovenia and Turkmenistan - are
expected to sign in the next few weeks.

The signature of the Energy Charter in December 1991
was the first independent act of the Republics of the
former USSR on the international stage.

Objectives

The European Energy Charter itself is a Political
Declaration which commits its signatories to cooperate
in trade, investment and policies in all energy sectors.
The Charter reflects the original Lubbers proposal by
putting its emphasis on the role of industry and the
creation of a true energy market throughout Europe
and internationally. It is not an aid programme or an
attempt by governments to plan energy developments.
Since the key to the success of the Charter initiative
will be industry’s willingness to invest and operate in
the East, it is essential that the Charter’s political
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declaration should be given force by a legal
framework. Companies will need to have the same
legal guarantees of fair treatment and free trade that
they already enjoy in Western countries.

This legal framework will be provided by the Basic
Agreement of the European Energy Charter which is
now under negotiation.

The Basic Agreement will cover all the main issues of
concern to investors, such as access to resources, fair
and non-discriminatory treatment at the investment
stage and after the investment is made, rights to sell
energy production in home or export markets,
including transit through third countries and dispute
procedures.

Negotiations on the Basic Agreement are now well
advanced in a Working Group chaired by Sydney
Fremantle (UK) and will shortly be taken up at the full
Conference level.

In addition to the Basic Agreement, the Conference
will in due course adopt Protocols defining
cooperation in each specific energy sector.
Negotiations are well-advanced on a Nuclear Protocol,
with the emphasis on safety concerns, and on an
Energy Efficiency Protocol with important benefits for
the environment.

Additional Protocols will be negotiated later for oil,
gas, electricity, coal and renewable energies.

The particular importance of the Basic Agreement
negotiations has been emphasised recently, at the
highest political level, in the conclusions of the
European Council in Lisbon in June and the Western
Economic Summit (G7) in Munich in July:

The European Council ‘emphasised the importance of
rapid progress in the negotiation of the Basic
Agreement for the implementation of the European
Energy Charter and urged the Charter Conference to
intensify its efforts in order to reach early agreement.’
The Western Economic Summit ‘noted the importance
of the European Energy Charter for encouraging
production and ensuring security of supply’ and ‘urged
rapid conclusion of the preparatory work.’

Support for the Charter initiative is also strong in the
East. Eastern and Western countries joined together at
the Conference for Security and Cooperation in Europe
(CSCE) Summit in July in expressing their full support
for ‘the further development of the European Energy
Charter which is of particular importance in the period
of transition.’

In his message to a Seminar for Charter participants in
Moscow on 28 September 1992 the Deputy Prime
Minister of Russia, Victor Chernomyrdin, emphasised
Russia’s support for the Basic Agreement negotiations
and described the Basic Agreement as ‘an instrument
Jor an accelerated exit from the economic crisis and
Jor the introduction of the market system and the
progressive transformation of a closed economy into an
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open type economy which is naturally integrated into
the world market.’

These high level declarations of support reflect the fact
that the importance of the European Energy Charter
cooperation goes far beyond the energy field; It will
certainly increase the security of energy supplies in
Europe and in the world market. But it will also:

» benefit the European and world environment by
encouraging investments in energy efficiency and
transferring know-how and technologies in this field to
the CIS and Eastern Europe;

e create major business opportunities for both
Eastern and Western industries at a time of depressed
economic growth;

e provide a driving force for economic recovery in
the East;

e create a sense of partnership across the whole of
Europe. ]



THE OPET NETWORK

ACHIEVEMENTS TO DATE AND GUIDELINES FOR THE 1992-1993 PROGRAMME

Over the last two years, following the adoption
of Council Regulation 2008/90 ( ‘Thermie
Programme’ ), the Commission has undertaken
a number of associated measures under Article
S and Annex V of the regulation. Consistent
with these provisions, the Commission has
delegated these operations to existing
organizations involved in similar activities in
the Member States (Organization for the
Promotion of Energy Technology: OPETs)
which were selected by two public calls for
tender in 1990 and 1991). Over 90% of
Commission activities as regards associated
measures is implemented through this OPET
network in accordance with the EC's principle
of subsidiarity.

After almost two years of operation, the ‘Community
dimension’ of the OPET network is becoming more
and more apparent. The OPET network has now
reached ‘cruising speed’ and the aim is to maintain the
number of organizations at around 40 (see up-to-date
list overleaf). The OPET network operates throughout
the Community, and represents a wide variety of
organizations, with a wide range of technical expertise.
Some are funded by national governments, others are
private companies; some operate on a national basis,
some regional, and yet others operate throughout the
Community in specific sectors. The operation of the
network should be guaranteed until at least the expiry
of the current present Thermie regulation and a review
of its functioning will be undertaken by mid-1994.

OPETs are involved in the Commission's associated
measures mainly as regards the following activities:

* analysis and evaluation of the market potential for
the application of energy technologies as regards their
market penetration;

dissemination of information on the promotion of
energy technologies and of the project results;
 industrial co-operation with Third Countries in
these areas. _
Approximately MECU 20 are available every year for
the associated measures, and a substantial proportion of
this is disbursed through the OPET network.
The associated measures to be carried out in 1992/93
will follow the same lines as those carried out up to
now. The 40 OPETs will co-operate in about 400
measures (200 in the EC and 200 outside it). The
programmes are drawn up on the basis of results of
market and technology assessments, and of proposals
from the OPET network itself.
The measures will cover the different fields of
application of the Thermie programme as follows:

Rational use of energy 60%
Renewable energy sources 20%
Solid fuels 10%
Hydrocarbons 10%

ANALYSIS AND EVALUATION OF
MARKET POTENTIAL

In the field of rational use of energy in industry,
eleven market evaluations and technology assessments
have been prepared by external consultants in
collaboration with OPETSs, covering the following
industrial sectors: iron and steel, non-ferrous metals,
chemicals, agrofood, paper and board, bricks and
heavy clays, pottery and ceramics, glass, cement,
brewing and textiles. Also a multi-sector technology,
CHP (combined heat and power or cogeneration), has
been the subject of a market assessment. Each of these
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12 evaluations has been directed towards defining the
market potential within the real situation in each
specific sector, analysing major concerns and obstacles
including financing problems. As a consequence,
specific  dissemination strategies for  specific
technologies have been proposed. In addition, the
markets for ‘variable speed drives for rotating
machinery’ and ‘medium and large size industrial heat
pumps’ are now being evaluated.

For 1992/93 these industrial sector market assessments
and other activities to date will be followed up by more
targeted ones, in order to help meet real specific needs.
These market activities will be closely related to the
second step of the dissemination strategy being
followed during this period.

With regard to rational use of energy in buildings, the
main end-use of energy is for space heating (70% of
the total for domestic buildings and 55% of the total
for commercial and office buildings) followed by hot
water in domestic buildings (12%) and electrical
appliances in commercial and office buildings (25%).
Taking into account current market penetration and the
efficiency of available technologies, global savings
could be achieved! of 16% for domestic buildings and
27% for commercial and office buildings. Most of the
above savings would come about through the
introduction of best available technologies in space
heating (16% of total energy consumption).

In 1992/93, five main lines of action will be followed
in the buildings sector:

+ analysis of the potential for large targeted projects
with a major impact on the environment and on
improved energy efficiency and the environment;

+ market assessment and evaluation of energy saving
potential for low CO2 houses, combined district
heating and cooling networks, and building energy
management systems (BEMS) in small and medium
sized enterprises;

« analysis of the dissemination potential in the
Member States for building in environmental
assessment methods at the design stage, in order to
promote the concept of the ‘environmentally friendly’
building;

« identification of old industrial sites to be renovated
into commercial or office buildings which could be a
good basis for targeted dissemination activities;

» close contact with manufacturers and building
companies in order to ensure better integration with
Thermie activities.

In the field of rational use of energy in transport,
priority areas for dissemination operations are:
promotion of public transport, and traffic control and
management in cities. Furthermore, optimization of

1 These savings are based on the total consumption of the 12 EC
Member States.
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freight transport management and the use of alternative
fuels constitute two further important areas of activity.
In 1992/93, market studies in this field will concentrate
on detailed evaluation of urban transport demand. The
aim is to consider how best to match supply to demand
through modern and adapted systems, enabling public
transport to regain an important market share for city
centre journeys. Special attention will be given to the
feasibility of improved deployment of electric vehicles
in cities.

In the field of renewable energy sources, a number of
market evaluations have been undertaken: ‘Biogas
from Animal Manure’, ‘Energy from Industrial
Wastes’, ‘Energy from Large-scale use of Wood in
Industry’, “Wind Parks and Isolated Windmills’, ‘Solar
Thermal Technologies in Large-scale Industrial Water
Usage’, ‘Commercial and Industrial Opportunities for
Photovoltaic  Technologies in Hungary and
Czechoslovakia’. Also several studies on ‘Market
Potential for Efficient Technologies in Rural Areas of
the Community and in Eastern Countries’ and ‘Market
Strategies for the Promotion of New and Renewable
energy sources for Local Authorities’ are in progress.
Thereafter, further market assessments  will
complement these and particular emphasis will be
placed on targeted market assessments in line with the
dissemination strategy.

In the solid fuels sector an initial study on the ‘Market
Potential for Derived Fuels from Coal Liquefaction’
has been undertaken as a follow-up to Point of Ayr
Liquefaction Plant project. Taking into consideration
that a significant market for clean and efficient coal
combustion technologies also exists in Central and
Eastern European countries and elsewhere, a series of
six market analyses are being conducted on the
potential of boilers, dryers and furnaces in Poland,
Hungary, Czechoslovakia and China. In 1992/93
similar market assessments will be undertaken in
further third countries (e.g. Bulgaria, Romania, CIS,
Indonesia, Colombia) where there is an important
potential market for coal and/or lignite.

In the hydrocarbons sector, a market study has been
undertaken for technologies related to process facilities
on off-shore installations. Other studies have been
launched relating to multiphase technology,
exploration techniques or automatic operation using
robots. Various technology assessments will be carried
out in this sector, closely linked to dissemination
activities in Third Countries (Central and Eastern
Europe, Northern Europe and North America).

DISSEMINATION OF INFORMATION

A total of 58 operations have been undertaken or are in
progress in order to progress the dissemination strategy
as regards the rational use of energy in industry, under
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which heading more than 220 demonstration and
Thermie projects have been supported in the past by
the Community. These actions can be classified in four
groups:

« activities at EC level, where the basic aims are to
clarify the situation of industrial sectors from an
energy point of view in relation to the technology and
market assessments, analysis of legal and
administrative barriers and political aspects;

o activities where the primary objectives are
concentrated on direct marketing actions at
local/regional/national level, aimed at directly

facilitating business operations;

» activities aimed at providing a wide range of
information tools covering specific sectors and
technologics such as publications, videos, etc;

» activitics which further motivate industrial sectors
through a coordinated set of activities following a
successful event.

In the sccond phase (1992/93), the dissemination
strategy is largeted towards creation of the
infrastructure necessary to facilitate these marketing
activities  bctween  manufacturers,  engineering
companies, financiers and industrial associations.
Under the rational use of energy in buildings heading,
the  disscmination  programme  involved the
organization of scminars in both the Community and
Eastern Europe, and the production of maxi-brochures
and videos on the following themes: building shells,
retrofitting tcchnology for existing buildings, high
efficiency boilers, bioclimatic architecture, building
energy management systems, CHP, district heating and
efficient lighting technology.

In 1992/93, the dissemination programme in this sector
will concentrate on low energy housing, retrofitting of
existing buildings, condensing boilers and energy
management systems for buildings. Major promotional
campaigns will be undertaken by the OPETs in close
collaboration with building companies, equipment
suppliers and manufacturers in order further to increase
the effectiveness of the activities.

With regard to rational use of energy in transport, the
priority has been to facilitate the exchange of
experience between the different participants involved,
using a variety of promotional techniques, such as a
European seminar on urban public transport, a video
showing significant experience and results in the
sector, a Community-wide campaign targeted at
municipalities and transport companies, and seminars
in maritime and road freight management as well as on
the use of alternative fuels (diesel). A substantial effort
to promote and strengthen the exchange of results and
experience of selected European cities is envisaged for
the coming period. This can be enhanced by improving
technological knowledge through the setting up of
targeted projects, especially in urban traffic

management and also in certain specific operations for
the promotion of public transport and the use of
alternative fuels.

A total of 32 operations have been undertaken in the
field of remewable energy sources. Most of the
information disseminated in this sector was obtained
from Community programmes, with input from
Member States' programmes and private projects. It
focused on solar photovoltaic (large grid-connected
photovoltaic plants, smaller sized plants interconnected
and then connected to the grid system, as well as
isolated applications) and solar thermal heating (in
buildings, industry, agriculture and swimming-pools).
To follow, a large promotional effort will be made in
close cooperation with local authorities in rural areas
and in combination with other international
organizations such as UNESCO and the WHO.

In the solid fuels sector, a total of 10 operations have
been undertaken, concentrated in two fields of activity:
» Activities at EC level, where the objective is to
assess the current state of technologies for clean and
efficient combustion of coal and lignite, in relation to
technology, market potential and environmental
aspects; :

e Activities in Third countries (mainly Eastern
European Countries) such as market and technology
assessments, technical visits by decision makers to EC
project sites, marketing operations with the
participation of decision makers, financial institutions
and technology suppliers.

As information to be disseminated, the Community can
offer more than 120 projects which have been
supported under its programmes, covering coal
conversion, clean combustion of coal in fluidised beds
or pulverised coal with environmental protection
equipment and integrated combined cycle gasification.
In the hydrocarbons sector, dissemination of
information has been carried out through participation
at exhibitions, where companies have presented
Community-supported technologies. Brochures have
been produced; also a newsletter giving short
information on the availability of particular
technologies. Preparatory work is well in hand on
workshops in almost all Member States. To follow up,
special emphasis will be placed on analysis of the
potential for a targeted project in multiphase
technology.

Co-OPERATION WITH THIRD COUNTRIES

A substantial part of the assessment and dissemination
activities are of importance for Third Countries. In
fact, they offer wide scope for penetration of
technologies which are being promoted by the EC on
its internal market. In line with its general policy
objectives, the Commission has directed its activities
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as a priority towards Central and Eastern Europe,
including the CIS, and to the EFTA Countries. In order
to secure effective action on the spot, focal points
staffed with permanent experts have been established:
12 EC-Energy Centres2 have been set up in Central and
Eastern Europe and in the CIS following the
Commission Decision of 5 December 1991, and all are
now operational. Their first task was the
implementation of 100 technology assessments in
industrial plants and buildings. These provided the EC
with valuable information on the state of equipment
and the potential for penetration of European energy
technologies. In order to obtain reliable data, a
substantial amount of metering was carried out on the
spot. This was greatly appreciated, since it produced
immediate results, reducing energy consumption in
plants and buildings visited by an average of 15 to
25%. The political benefits of these rapid and effective

measures are very high, for both the governments in
Central and Eastern Europe and for the industries
involved. These measures will be consolidated and tied
in with complementary support given under other EC
programmes (TACIS and PHARE). Furthermore, a
programme of promotional activities, including the
organization of conferences, business workshops and
fairs, production of documentation, establishment of
databases and training of personnel, has been launched,
with a view to effective application of the energy
technologies available in the EC market. In 1993 the
programme will continue along the same lines, with
due regard to Third Countries’ needs and capacities.
Co-operation is also envisaged with other important
neighbour regions of Northern and Southern Europe,
and in particular with Mediterranean countries and
with the promising markets of North America.

For turther information concerning Thermie
events please contact:

Mrs Graeme Cole
OPET-CS
18 av R Vandendriessche
B-1150 Brussels
Tel: 32.2.771 5370
Fax: 32.2.771 5611

2EC-Energy Centres have been established and are operational
in: Warsaw (Poland), Prague and Bratislava (Czech and Slovak
Federal Republic), Budapest (Hungary), Sofia (Bulgaria), Tallinn
(Estonia), Riga (Latvia), Vilnius (Lithuania), Moscow and St.
Petersburg (Russia), Kiev (Ukraine) and Minsk (Belarus).
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FORTHCOMING THERMIE EVENTS

OPET
TITLE DATE PLACE CONTACT
. . . . INNOTEC
Seminar on space heating measuring and regulation 27-28 January Bulgaria Mr Andreas Jahn
. BCEOM
Training course - Energy management 10-11 February Russia Miss Barbara Chenot
GOPA
Application of load control projects in Czechoslovakia March CSFR Mr H-J Siegler
ccc
New technologies for RUE in the bricks and heavy clay sector March Portugal Mr Luis Silva
ASTER
Photovoltaic Symposium between Bulgarian, Romanian and March Bulgaria, Miss Milena
CEC Photovoltaic industrialists Romania Guizzardi
Zr-E
Exhibition stand ‘Energiesparmesse 1993' 5-7 March Austria Mr Helmut
Windschieg!
. -~ . . ENEA
Workshop on performance improvement on existing boilers Spring Hungary Mr Walter Cariani
. . . . NOVEM
Energy saving by recycling of materials Spring The Netherlands Mr William Gerardu
LDK
Efficient industrial and domestic natural gas equipment Spring Greece Mr Spyros Pavlidis
ICEU
Efficient use of energy in open-cast mining April/May EC Mr Thorsten Komer
Organization and execution of a promotional campaign in the Apri/Ma cl ICEU
CIS in selected energy intensive industries pri y S Mr Thorsten Kémer
TOV
Control strategies for large boilers April Germany Mr Jérg Bostel
ccC
New technologies for RUE in the ceramics industry April Portugal, Spain Mr Luis Silva
cCC
Photovoltaics: A challenge for Portugal and Spain 26-28 Apiril Portugal, Spain Mr Feliz Mil-Homens
ICEU
Targeting the Norwegian market May Denmark Mr Thorsten Komer
Anaerobic digestion of sewage sludge and co-digestion of EOLAS
organic wastes May-June Ireland Ms Rita Ward
FIZ
Workshop on rational use of energy in the glass sector May CSFR Karlsruhe
Use of geothermal sources for district heating and other Ma Germany, POTSDAM
applications y Poland Mr Jurgen Socher
ASTER
Energie technologies for the European ceramics industry May Italy Miss Milena
Guizzardi
Technologies for the rational use of energy in the clay, brick and R ICIE
tile sector 10-11 May North Africa Miss N Del Bufalo
. . . . . ICIE
Third party financing: advantages, energy saving and pollution June Italy Miss N Del Bufalo
ASTER
Workshop on efficient public transport in Riga and Tallinn June Latvia Miss Milena
Guizzardi
Advanced climatisation systems: passive and active IGAEN
climatisation 3-4 June Spain zlr s::baar:’ Josep
Energy saving through rationalisation interventions of low ICI
gy savirg ro''9 s 10-11 June EC CIE

demand public transport

Miss N Del Bufalo
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ORGANIZATIONS FOR THE PROMOTION OF ENERGY TECHNOLOGY

ADDRESS TEeL & FAX NUMBERS

AGENCE DE LENVIRONNEMENT ET LA | Tel: 33-1-47.65.20.00

MAITRISE DE L'ENERGIE Fax: 33-1-46.45.52.36

27 rue Louis Vicat Manager: | Gerard RIGUIDEL

F - 75015 PARIS Contact: Michel VIAUD

AGENCE POITOU-CHARENTES Tel: 33-49-41.54.50/33-49-41.71.36

ENERGIE DECHETS EAU Fax: 33-49-41.61.11

15 rue de I'Ancienne Comédie, BP 575 Manager: Jean-Pierre MORISSET

F - 86021 POITIERS Cédex Contact: Agneés MOREL

AGENCE REGIONALE DE L'ENERGIE Tel: 33-20.60.67.76

Conseil Régional Nord-Pas de Calais Fax: 33-20.60.67.80

2 rue de Tenremonde, BP 2035 Manager: | Michel LAMBLIN

F - 59014 LILLE Cédex Contact: Jean-Michel POUPART

Nathalie DUTREMEE

ASTER - Agenzia per lo Tel: 39-51-23.62.42

SviluppoTecnologico dell'Emilia Romagna Fax: 39-51-22,78.03

Via San Felice 26 Manager: | Paolo BONARETTI

I - 40122 BOLOGNA Contact: Milena GUIZZARDI

BCEOM, Société Frangaise d'Ingénierie Tel: 33-1-30.12.48.00

Place des Fréres Montgolfier Fax: 33-1-30.12.10.95

F - 78286 GUY ANCOURT Cedex Manager: | Claude PEYREBONNE
Contact: Barbara CHENOT

BRECSU - Building Research Establishment | Tel: 44-923-66.44.37/47.54

Garston, Watford Fax: 44-923-66.40.97

Hertfordshire Manager: | Paul DAVIDSON

UK - WD2 7JR Contact: Clare CARDEN

CCE/CEEETA/CBE Tel: CCE:  351-1-471.14.54/471.81.10/

Estrada de Alfragide 351-1-471.81.60/471.82.35

Praceta 1 - Alfragide CEEETA: 351-1-395.57.64/65

P - 2700 AMADORA Fax: CCE: 351-1-471.13.16

CEEETA: 351-1-395.24.90

Manager: | Jodo Pedro DA SILVA RICARDO (CCE)
Contact: Luis SILVA (CCE)
Manager
& Contact | Henri BAGUENIER (CEEETA)

COWIconsult - Consulting Tel: 45-45-97.22.11

Engineers and Planners Fax: 45-45-97.22.12

Parallelvej 15 Manager: | Peter JOHANSEN

DK - 2800 LYNGBY Contact: Britt Herlov PEDERSEN

CRES - Centre for Renewable Energy Sources | Tel: 30-1-603.99.00

19 Km Athinon - Marathona Avenue Fax: 30-1-603.99.04

GR - 19009 PIKERMI Manager: | Nicholas CHRYSOCHOIDES
Contact: Dimitris PAPASTEFANAKIS
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EAB Energie-Anlagen Berlin GmbH

Tel:

49-30-25.49.6-0

Technische Universitit Berlin Fax: 49-30-25.49.61.00

Berliner Kraft- und Licht AG Manager: | Thomas MIERKE

ERIC Berlin - Flottwellstr 4-5 Contact: Bernhard VOIGT

D - 1000 BERLIN 30

Energy Centre Denmark Tel: 45-33-11.83.00

Suhmsgade 3 Fax: 45-33-11.83.33

DK - 1125 KABENHAVN K Manager: Kenneth LARSEN
Contact: Flemming @STER

ENEA (Firc) Tel: 39-6-30.48.39.81/36.26

Cre Casaccia - PB 2400 Fax: 39-6-30.48.64.49

S Maria di Galcria Manager: | Giuseppe TOMASSETTI

I - 00060 ROMA Contact: Walter CARIANI

EOLAS - The Irish Science and Technology Tel: 353-1-37.01.01

Agency Fax: 353-1-37.28.48

Glasncvin Manager: | David TAYLOR

IRL - DUBLIN 9 Contact: Sonja WAUGH

ETSU - Energy Technology Support Unit Tel: 44-235-43.35.61/30.62

Harwell Fax: 44-235-43.20.50

Oxfordshirc Manager: Arthur HOLLIS

UK - OX11 ORA Contact: Cathy DURSTON

EURQPLAN, Consultants Europécns Tel: 33-93.65.31.57

pour la Tcchnologic SARL Fax: 33-93.95.83.71

Ophira II, 630 Routc des Dolincs Manager: Philippe OUTREQUIN

F - 0656() VALBONNE Contact: André JACQUEMART

EVE - Entc Vasco dc la Encrgia Tel: 34-4-423.50.50

Edificio Albia 1 Fax: 34-4-424.97.33

San Vincente 8 - Planta 14 Manager: | Jesus M GOIRI

E - 48001 BILBAO Contact: Juan REIG

EXERGIA SA Tel: 30-1-692.09.61/649.61.85

Apollon Tower Fax: 30-1-649.61.86

Energy Information Technology and Manager: | Theodor GOUMAS

Management Consultants § A Contact: Yannis CARALIS

64 Louise Riencourt Street

GR - 11523 ATHENS

Fachinformationszentrum Karlsruhe - Tel.' 49-7247-808-351

Gesellschaft fiir wissenschaftlich-technische Fax: 49-724:/-808-134

. Manager: | Hans-Jiirgen LAUE

Information mbH Contact: Werner BAHM

D - 7514 EGGENSTEIN-LEOPOLDSHAFEN '

2

FAST - Federazione delle Tel: 39-2-76.01.56.72

Associazioni Scientifiche e Tecniche Fax: 39-2-78.24.85

Piazzale Rodolfo Morandi 2 Manager: Alberto PIERI

I-20121 MILANO Contact: Paola PERINI

GEP-ASTEO Tel: 33-147.52.91.92

Tour Albert ler Fax: 33-147.52.90.44

65 avenue de Colmar Manager: Michel NINGLER (Ext: 90.89)

F - 92507 RUEIL-MALMAISON Contact: Chantal BURLOT (Ext: 93.83)
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GOPA - Consultants Tel: 49-6172-3004.0

Hindenburgring 18 Fax: 49-6172-35046

D - 6380 BAD HOMBURG vdH1 Manager: Florian SAUTER-SERVAES
Contact: Hans-Joachim SIEGLER

IABPO Friedemann und Johnson Tel: 49-30-312.2684

Pestalozzistr. 88 Fax: 49-30-313.2671

D - 1000 BERLIN 12 Manager: | Elisabeth FRIEDEMANN
Contact: Hermann HOMANN

ICAEN Tel: 34-3-439.28.00

Generalitat de Catalunya Fax: 34-3-419.72.53

Avda Diagonal, 453 Bis, Atic Manager: Albert MITJA

E - 08036 BARCELONA Contact: Joan Josep ESCOBAR

ICEU Leipzig GmbH Tel: 49-341-29.09.04

Auenstr. 25 Fax: 49-161-720.27.87

O - 7010 LEIPZIG Manager: | Thorsten KORNER
Contact: Thorsten KORNER

ICIE - Istituto Cooperativo per I'Innovazione | Tel: 39-6-884.58.48

Via Nomentano 133 Fax: 39-6-855.02.50

I-00161 ROMA Manager: | Paolo DE PASCALI
Contact: Nicoletta DEL. BUFALO
Coordinat: | Maria MELCHIORRI

IDAE - Instituto para la Diversificacién y Tel: 34-1-556.84.15

Ahorro de la Energia Fax: 34-1-555.13.89

P’° de la Castellana 95 - P 21 Manager: | Antonio DIAZ VARGAS

E - 28046 MADRID Contact: José DONOSO ALONSO

IDOM - Engineering and Consulting Tel: 34-4-447.96.00

Avda Lehendakari Aguirre 3 Fax: 34-4-476.18.04

E - 48014 BILBAO Manager: | Ricardo GARCIA LEANDRO
Contact: Marta GARCIA TELLERIA

INNOTEC - Systemanalyse GmbH Tel: 49-30-882.32.51/34.32

Kurfiirstendamm 180 Fax: 49-30-882.66.44

D - 1000 BERLIN 15 Manager: | Andreas VOLWAHSEN
Contact: Andreas JAHN

INSTITUT WALLON ASBL/ENERGIUM Tel: 32-81-23.04.52

2000 Fax: 32-81-23.07.42

10 boulevard Baron Huart Manager: Luc GOETGHEBUER

B - 5000 NAMUR Contact: Francis GHIGNY

IVEN Tel: 34-6-392.00.05/04/03

Institut Valencia de I'Energia Fax: 34-6-391.44.60

Generalitat Valenciana Manager: | Mario AZARA GARCIA DEL BUSTO

Avellanas 14 - 3* F Contact: Joaquin ORTOLA

E - 46003 VALENCIA

LDK Consultants Engineers & Planners Tel: 30-1-862.96.60

7 Sp Triantafyllou Str Fax: 30-1-861.76.81

GR - 113 61 ATHENS Manager: Leonidas DAMIANIDIS
Contact: Spyros PAVLIDIS
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MARCH Consulting Group Tel: 44-61-872.36.76
Telegraphic House, Waterfront 2000 Fax: 44-61-848.01.81
Salford Quays Manager: | Bob BAILEY
MANCHESTER Contact: Sarah SIDEBOTTOM
UK - M5 2XW
NOVEM - The Netherlands Agency for Tel: 3146.59.52.76
Energy and the Environment Fax: 31-46.52.82.60
PO Box 17 Manager: | Theo HAANEN
NL - 6130 AA SITTARD Contact: William GERARDU
Contact FLANDERS Tel: 32-2-230.67.75
MENS EN RUIMTE ;
Aarlensiraat 44 Fax: 32-2-230.54.10
B-1040 BRUSSELS Manager: | Herman BAEYENS

Contact: Edgard VANDEBOSCH

OCICARBON - Asociacién Gestora para la Tel: 34-1-733.86.62
Investigacién y Desarrollo Tecnoldgico del Fax: 34-1-314.06.46
Carb6n Manager: | Rafacl MARTIN MOYANO
c/Agustin de Foxd 29 4° A Contact: Fernando ALEGRIA
E - 28036 MADRID
THE PETROLEUM SCIENCE & Tel: 44-22-470.66.00
TECHNOLOGY INSTITUTE Fax: 44-22-470.66.01
Offshore Technology Park Manager: | Peter J BIGG
Exploration Drive, Bridge of Don Contact: Jane KENNEDY
ABERDEEN
UK - AB23 8GX
POTSDAM Tel: 49-331-96.45.02
Ministerium fiir Wirtschaft, Mittelstand und 49-331-96.45.24
Technologie Fax: 49-331-96.45.92
Referat 45 Manager: | Rainer BEHNKE
Feuerbachstrasse 24/25 Contact: Jiirgen SOCHER
O - 1570 POTSDAM
RHONALPENERGIE - Agence Régionale Tel: 33-78.37.29.14
de I'Energie de la Région Rhone-Alpes Fax: 33-78.37.64.91
69 rue de la République Manager: | Alain JEUNE
F - 69002 LYON Contact: Christian LABIE
TOV RHEINLAND eV Tel: 49-221-806.0
Insitut fiir Umweltschutz und Energietechnik ] Fax: 49-221-806-13.50
(Kst 931) Manager: Wolfgang WIESNER (Ext: 2711)
Am Grauen Stein Contact: Jorg BOSTEL (Ext: 2870)
D - 5000 KOLN 91 Hansgert QUADFLIEG (Ext: 2139)
University College Dublin Tel: 353-1-706.27.22
Energy Research Group 353-1-706.27.21
School of Architecture Fax: 353-1-283.89.08
Richview, Clonskeagh Manager: James Owen LEWIS
IRL - DUBLIN 14 Contact: Mary RIGBY
Zr-E - Zweckverband Regionale Tel: 49-941-42004
Entwicklung und Energie Fax: 49-941-44691
Wieshuberstrasse 3 Manager: | Johann FENZL
D - 8400 REGENSBURG Contact: | Toni LAUTENSCHLAGER

Updated: 01.12.1992



ENERGY COOPERATION WITH
DEVELOPING COUNTRIES

BY Pavlos Dinopoulos, DG XVl
Energy Policy Directorate, Energy Planning Unit

Increased energy consumption in developing
countries will be a major factor in the near
future. Although at present high income
countries are still the major energy users, by
the middle of the next century today's
developing countries will account for the
largest share of the world’s commercial energy
use.

The importance of technical cooperation in the
energy field of is underlined by the fact that
many developing countries possess abundant
fossil fuel resources which they need to use
more efficiently. Sustainable energy
production and consumption can make a
major contribution to the trade performance of
developing countries, in particular by
improving competitiveness, and thereby
ensuring a viable external position.

Energy cooperation between EEC and
developing countries needs to be firmly
anchored in a policy framework conducive to
sustainable development. This requires
developing countries to examine in detail the
impact of their policies on the level and
pattern of energy consumption, in all sectors.

PoLiCY PLANNING AND
TECHNICAL ASSISTANCE

The Community has developed several instruments of
technical cooperation mainly oriented towards policy
planning and energy development.
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There are two categories of Community instruments in
this area:

e those with rather broad geographical scope:
horizontal instruments, and

« those operating in specific geographical areas:
geographical instruments.

HORIZONTAL INSTRUMENTS

The main horizontal instrument is the International

Energy Cooperation Programme. This programme

covers Asia, Latin America, the Mediterrancan and

Eastern European countries with the main focus on the

high energy consuming countries and those in the

vicinity of the Community, and concentrates on:

« planning support at the strategic level through
technical assistance and training;

- regional integration of
(e.g. OLADE, ASEAN, elc.);

+ institutional support to an international network of
energy research institutes (COPED); and

+ joint ventures promoting measures in the field of
energy technologies.

Its total financial endowment is MECU 8.0 annually.

energy  markets

GEOGRAPHICAL INSTRUMENTS

Asia and Latin America

Programme of Cooperation for Energy
Development. This programme concentrates on the
improvement of energy use at a national, sub-regional
and regional level in Latin America and Asia.

There are five main lines of action:

+ identification, evaluation and deployment of local
energy resources, in response to the priority needs of
the countries and regions involved;

+ technological cooperation on developing, testing,
producing and installing energy equipment best able to
exploit local energy resources;
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» development and dissemination of techniques
permitting efficient utilization of energy in industry,
transport, housing, production, transport and
distribution of electricity, eltc;

« strengthening institutions in the energy sector,
particularly  through technical assistance, and
implementing training activities;

» disseminating information, particularly through
training, organizing seminars and publishing literature
on energy.

The programme's present endowment is about
MECU 13, subdivided between Asia (MECU 8) and
Latin America (MECU 5). However, financial
allocations in the energy sector are greater than this
amount if one takes into account the energy component
of broader Development Aid activities. For 1992, for
example, MECU 21 is expected to be devoted to
energy in Asian countries.

Mediterranean countries

The Community can finance any project (e.g. energy
production and transmission) from its initial to its final
stage (both by the Commission and EIB). However, the
institutional framework (financial protocols) entrusts
the final decision to the third countries themselves. In
the past, thc majority of projects in this field were
financed mainly by EIB's own resources in the form of
loans with subsidiscd interest payments. Horizontal
operations werc limited to seminars and data
collecting.

Among the pillars of the new Mediterranean
cooperation strategy of the EC are the regional
cooperation programmes which may also cover energy
schemes at the regional level. Another pillar is the
accent placed on safeguarding the environment: for
instance the Commission provides interest subsidies on
loans contracted by Mediterranean countries with the
EIB.

At present, attention is particularly focused on
providing assistance to Mediterranean countries for the
interconnection of electric power distribution grids and
gas pipelines.

In the case of Algeria, energy is the main field of
cooperation. For example, the EC-APRUE (Agency for
Promotion and Rational Use of Energy) cooperation
programme amounts to MECU 3.6.

THE LOME CONVENTION

Energy development is specifically mentioned in the
LOME IV Convention as one of the priority areas of
ACP-EC cooperation. All phases of an energy project
can be financed by Lomé Convention funds (from the
provision of technical assistance to the actual
investment, either by the European Development Fund
or by the European Investment Bank).

However, under the institutional framework, it is up to
partner states to define their existing priorities within
the geographical allocations. Under Lomé III the
energy sector absorbed 5.8% of the total budget (about
MECU 500 ).

Within this institutional framework the Community
can only encourage ACP governments to attach higher
priority to appropriate energy projects. It can also
ensure a more systematic appraisal of all projects from
the energy/environment point of view.

CONCLUSION

The main aim of cooperation with developing countries
in the energy field is to contribute towards the
promotion of sustainable energy production and
consumption through:

» implementation of effective energy policies and
introduction of more efficient technologies for energy
production, transmission and consumption;
 substitution of high-carbon-intensity fossil fuel with
low or zero-CO2 emission fuels;

» development of renewable energy resources.

To achieve these objectives the main priority of the
Community will be to improve the capacity of the
developing countries to manage energy in a sustainable
way. |
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SESAME

BY Keith Joels, DG XVII
Information Resource Manager

THE EUROPEAN COMMUNITY'S ENERGY TECHNOLOGY DATA BASE

Information on the hundreds of innovative
Energy and Technology projects supported by
the European Community is regularly
published in Energy in Europe, project
brochures and final reports. Publicity is also
given to projects by way of workshops and
conferences organized by the European
Commission. Use of either the printed or
spoken word however, places limits on the
extent to which information can be
disseminated. The number of people who can
be informed of and subsequently participate in
conferences is restricted. Without widespread

SESAME is a documentary or full text data-base
containing information on 12 000 ongoing and
completed Community energy technology projects
administered by the Commission, Community Member
States and Norway. From design to construction and on
to the important monitoring phase of each project, up-
to-date details are continually entered into the data
base for every project. The data provide a valuable
source of information for those who need to follow the
latest developments on the European energy market.
Sector coverage is wide, including new and renewable
sources of energy, energy saving, solid fuels,
electricity, heat and the hydrocarbon extraction
industry. Each record in the data base gives concise
details of the technical aspects of a single project.
Immediately interim project results are available, or
important conceptual or design changes are made, then
the relevant details are added to SESAME. The
successful development of, or challenges posed by,
each project are clearly noted.

In addition to technical information, the data-base also
contains the names and addresses of contact points,
information on the undertakings carrying out the
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publicity, knowledge of Community
publications is also limited.

It was therefore clear that a dissemination
technique with the potential of reaching many
thousands of people was necessary and it was
for this reason that the Commission set up an
electronic information system; the data base
SESAME. Available throughout the world to
anyone having access to a PC or terminal and
electronic communication networks, the
information in SESAME can be obtained as
simply as by making a telephone call.

projects and details of manufacturers supplying state-
of-art technology used. Useful details on the project
location, costs, energy savings and payback times are
also listed.

The wealth of information can now be accessed by
users of either Teletype terminals (or micro-computers
with suitable communication software) or, videotext
terminals such as those used for Minitel, Prestel and
Bildschirmtext.

SESAME is more than a technical data base; its
potential for opening up market opportunities is not
insignificant. Many project contractors are looking for
partners either to set up joint ventures in order to
further develop their technology or exploit new
markets. Manufacturers working with the contractors
are often willing to licence their technology. By
identifying technology which has successfully entered
one market, SESAME users maysee opportunities for
introducing it elsewhere; either in another country or in
a different industry. SESAME moreover is a shop
window where one can see how sector market leaders
are improving their processes. SESAME is also



SESAME
L

available on diskette from Infopartners and CD-ROM
from Longman.

The data base may also be used as a Eurocontact point
for enterprises who wish to know who is operating in a
specific sector.

SESAME must be seen furthermore in the much wider
context than energy technology; many of the projects
also address important environmental problems such as
waste disposal and desulphurization of process exhaust
gases, to name but two.

A number of projects have led not only to
improvements in processes but also in project quality.
Lastly the export opportunities presented should not be
under-estimated. Technology which is tried and tested
in one country may be highly innovative in another.
Problems frustrating one contractor may very well
already have been solved elsewhere.

SESAME is therefore a valuable source of information
for any organization, large or small which is using,
developing or requiring modern high technology
solutions to many of today's problems. |

EUROBASES

Kunt Glazer, CEC Loi-57
200 Rue de la Loi
B-1049 Brussels

Tel: 235 00 01

Fax: 236 06 24

LONGMAN INDUSTRY AND PUBLIC SERVICE
MANAGEMENT

6th Floor

Westgate House

The High

Harlow, Essex

UK - CM20 1YR

Tel: 0279 442601

Fax: 0279 444501

INFOPARTNERS SA LUXEMBOURG
Airport Centre

5 rue Hohenhof, BP 262

1736 Senningerberg

L-2012 Luxembourg

Tel: 352 3498 1440

Fax: 352 3498 1234

Online access to SESAME may be obtained from:
and

CDROM version is available from:

A disc version is available from:
and

STN INTERNATIONAL
Postfach 2465
D-7500 Karlsruhe 1
Tel: 49 7247/82 4566
Fax: 49 2068/49 2868

STATENS DATASENTRAL
Mrs Anne Roed
Ulvenveien 89B

N - 0581 Oslo

Norway

Tel: 47 2 95 63 00
Fax: 47 2 64 84 07
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S8IGNATURE OF THE IGCC PUERTOLLANO CONTRACT
I —

objectives in the field of energy technology, in other
words so-called ‘targeted projects’. I am happy to
stress that Elcogas in fact is the first company to carry
out a targeted project within the Thermie framework.
This project is also significant not only because it is, I
think, the first time that electricity companies will join
forces to develop a new type of thermal power plant,
but also, and perhaps more importantly, the first time
that will show the public opinion in our countries that
the electricity companies and the Commission are
doing something concrete in order to find a solution to
the problem of the greenhouse effect by the limitation
of CO2 emissions. The IGCC technology is by far the
cleanest way of using coal in electricity production.
Obviously it will take some years before IGCC
becomes widespread within the Community, but there
is no doubt that our own technologies must be
promoted if we are to satisfy the growing public
demand for cleaner energy. As you know, the Council
has decided that by the year 2000, emissions of CO2
should not exceed their 1990 level. But we expect
substantial increases in electricity consumption in the
future, for obvious reasons. Consequently, in order to
reach this ‘political’ target, improvement of plant

efficiency must be improved - in addition to the other
measures already announced. The Commission, aware
of this challenge, is currently analysing the situation of
electricity production from solid fuels. On the basis of
these results, we will plan the feasibility of new actions
in order 1o respect our political obligation.

I am sure that all here present, representing the
electricity companies, the technology suppliers and the
public bodies, share my conviction that electricity
production and protecting our environment can go
hand-in-hand in the future. European public opinion
observes what we do closely and we must neither
mislead nor disappoint it. Consequently, this first
targeted project has to be a total success and the
Commission strongly hopes that it will be carried out
without delay. Our presence today stresses our wish to
come together with you towards its realization, and our
desire is to lead it to term as a successful example of
European collaboration. I know that you share this
same goal.

I hope to meet you in 1996 in Puertollano to celebrate
the opening of this first truly ‘European’ power station.

MAIN CHARACTERISTICS OF THE PUERTOLLANO
IGCC PoweR PLANT
(ISO Conditions)
GRoss ELECTRIC POWER 337 MW
NET ELECTRIC POWER 305 MW
TYPE OF FUEL Wide range
NET EFFICIENCY ON LHV 44.5%-45.5%
BASIS PUERTOLLANO COAL (cooling water
(5 400 Kcal/Kg, 22% ash conditions)
EMISSIONS
SOx (basis 15% 02) < 10mg/Nm3
NOx (basis 15% 02) < 60mg/Nm3
co2 80% compared to
conventional power
plants
SOLID RESIDUES Free of dangerous
compounds
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COMMUNITY ENERGY PROFILES:
LUXEMBOURG

OUR SERIES OF MEMBER STATE'S ENERGY PROFILES CONTINUES WITH

LUXEMBOURG. THE ANALYSIS WAS CARRIED OUT BY THE

INTERNATIONAL ENERGY AGENCY TO WHOM WE ARE GRATEFUL FOR

AGREEING TO PUBLICATION. IT IS FOLLOWED BY THE ABSTRACT OF A

STUDY ON THE DEVELOPMENT OF AN ENERGY MODEL FOR

LUXEMBOURG CARRIED OUT WITH THE SUPPORT OF DG XVIi.

Luxembourg, the smallest country in the IEA,
is heavily dependent on imported energy, with
only 1.1% of total supply based on domestic
sources (mainly hydroelectricity). The energy
balance of Luxembourg is also characterized
by a high level of consumption in the
industrial sector! due to the importance of
energy-intensive industry, predominantly the
iron and steel and tyre industries, in the
country's economy. In addition, consumption
in the transport sector is high because
petroleum prices are lower than in
neighbouring countries.

Since 1973, TFC (total fuel consumption) has
declined by 1% per year, essentially because
industrial energy demand has fallen 3.4% per
year. This resulted from the decline of crude
steel production - from 6.4 million metric tons
in 1974 (the last year before the crisis in this
sector) to 3.6 million metric tons in 1990 - and
from new, less energy-intensive production
processes. By contrast, energy demand in the
transportation sector grew strongly in the
same period, 7.7% a year, reflecting the
continually increasing consumption of
petroleum and diesel oil by non-residents due
to low prices in Luxembourg.

On average from 1973 to 1990, total net
energy imports declined 1.4% a year as net
imports of coal, mainly for the iron and steel
industry, decreased 4.6%. While net oil

88

imports declined 0.1% per year during this
period, net imports of gas and electricity
strongly increased. However, the trend
changed: Total net imports grew by 7.7% in
1989 and 5.3% in 1990. Net oil imports
increased 11.2% and 10.7% in these years.
The economy decelerated sharply in 1990,
essentially as a result of the stockbuilding
cycle. Real GDP growth dropped by more
than half to a little over 2 5% and industrial
production declined since the steel sector,
beset by falling world demand and heightened
competition from abroad, was one of the
weakest spots of the economy. Consumer price
inflation accelerated somewhat, reflecting the
rise in international oil prices.

Luxembourg maintains its traditional energy
policy goals: strengthening efforts to improve
energy efficiency further in all consumption
sectors, pursuing the diversification of energy
supplies and strengthening the supply and
distribution infrastructures. The Luxembourg
authorities follow an energy policy based on
three essential factors: the building of the
internal energy market at EC level, the world
energy situation with the possible risks for
security of supply from the Middle East and
the growing concern about environmental
protection.

1

Includes non-energy use.
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ENERGY SuPPLY AND DEMAND

TPES (total primary energy supply) rose 1.5% in 1989
and 4.4% in 1990. In 1990 oil still accounted for the
largest share of TPES, with 46%; coal accounted for
31.7% and gas for 12.0%. Net electricity imports were
9.5%. After a period of declining demand from 1973 to
1983, TFC is increasing. The growth rate was 7.3% in
1989 and 4% in 1990. Oil demand grew by 10.1% in
1990 with increased use in industry and transport.
Demand for coal decreased by 5% as a result of
decreased use in industry; almost 90% of coal demand,
however, comes from the iron and steel industry. Gas
demand increased by 7.7%; growth in industrial
demand more than offset lower heating needs due to
good weather. Energy intensity, as shown by the
TFC/GDP ratio, has strongly improved, from 1.43 in
1973 10 0.77 in 1989 and 0.79 in 1990; per capita TFC
increased from 8.59 in 1989 to 8.85 in 1990, but was
still down from 11.4 in 1973.

CoaL

Luxembourg has no indigenous coal production. Most
of its coal imports consist of coke for the iron and steel
industry. Coal requirements are covered by contracts
with German suppliers valid until 1999. As the outlook
shows, demand for coal is expected to decline,
reflecting developments in the iron and steel industry
such as technical improvements, changes in product
mix and replacement of another blast furnace by an
electric arc furnace.

OiL PRODUCTS

Having neither oil resources nor refineries,
Luxembourg imports almost all of its oil products from
Belgium. Fourteen importing enterprises are located
near the rail network by which most of the products are
transported.

The increase of oil demand in recent years has been
driven mainly by the transport sector, both air and road
traffic. Consumption of motor fuels has doubled in ten
years. The continually increasing number of flights at
the Luxembourg airport, with increasing demand for
jet fuel, is added to fuel consumption for ground
vehicles. Since Luxembourg's petroleum prices are
remarkably lower than in neighbouring countries,
about 50% of petroleum consumption is accounted for
by workers and tourists from these countries, who
regularly fill up their cars in Luxembourg.

Despite growth in construction, oil demand in the
residential and commercial sector? declined further in
the last few years, as a result of mild weather and

2 Includes public and agricultural use.

increased use of natural gas. According to the outlook,
total final consumption of oil products is expected to
decline in all sectors, which would be a reversal of
recent developments, particularly in the transport
sector.

NATURAL GAS

SOTEG, jointly owned by the state and the iron and
steel industry, imports natural gas from Belgium (85%
of the country's requirements) and France. A high-
pressure domestic grid, about 80 kilometres long,
serves the capital and the south of the country, where
the iron and steel industry is located. In 1990, the
Government decided to extend the gas supply and
distribution networks. Three new pipelines are to be
completed by 1995: a second pipeline from Belgium
(100 kilometres in Belgium and 76 kilometres in
Luxembourg) to supply the northern part of the
country, one extension to the west and another to the
cast.

To meet further demand, the Government signed a new
contract with Distrigaz of Belgium in 1990, covering
1995-2010. Under this contract, the maximum amount
of delivered gas increases from 95 000 cubic metres
per hour to 180 000 cubic metres per hour. The
Government is also negotiating with German
contractors about the possibility of importing natural
gas from the former USSR.

Luxgaz, established in June 1990 as the fourth
distributing company in Luxembourg, is responsible
mainly for development of new local networks. Forty
per cent of its shares are held by the state. The
Government expects that investment costs of about
LF 2 billion? will be necessary to realise the plans of
SOTEG and Luxgaz to extend the grid by 1995. About
70% of potential customers are expected to be
connected to the gas grid by then.

Since gas prices are very competitive with those of
other fuels, nearly all new buildings near existing
networks are supplied by gas. The share of natural gas
in total final consumption in the residential and
commercial sector is expected to increase from 24.2%
now to 32.7% by 2005. Industrial enterprises
consuming more than 150 000 cubic metres of gas are
obliged to install dual-firing equipment so they can
switch to oil in peak periods if necessary. Industrial gas
consumption is expected to decline slightly.

ELECTRICITY

SOTEL and CEGEDEL, which have separate
distribution networks, supply Luxembourg with
electricity. SOTEL, fully owned by the iron and steel

3 Onaverage in 1991, LF I = 30.029.
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industry (ARBED), imports electricity from Belgium
and handles distribution to the steel industry.
CEGEDEL supplies the public grid with electricity
under a contract with SEO/RWE, a joint venture of
Société Electrique de I'OUR SA of Luxembourg and
the German electricity company RWE. Electricity
demand is expected to increase further in all sectors,
with the most pronounced growth in industry.

In 1990, the Government extended the existing supply
contract with SEQ/RWE for ten years. New conditions
in this contract allow CEGEDEL to take advantage of
price reductions. In addition, RWE takes precautions to
enable parallel function of the 220 kV lines Bauler-
Flébour and Treves-Hesidorf. This will provide more
flexibility and security for Luxembourg's electricity
supply.

A new six-year agreement between the government
and CEGEDEL includes obligations to reduce average
tariffs, to invest LF 30 million in energy efficiency,
CHP and renewable energy sources and to continue
modemising and extending the electricity grid.

RENEWABLE ENERGY SOURCES

The potential of renewable energy sources in
Luxembourg is not promising. However, in order to
diversify its energy supplies, the Govemment is
devoting attention to the development of renewables
and a study on their potential is being made. The
Agence de 'Energie, established in 1991, is in charge
of studying and promoting new renewables technology
as well as energy efficiency. Partners in the new
agency are the state (50%), CEGEDEL and SEO.

Some small hydroelectric plants and a waste-fired
thermal plant contribute to public electricity
production. Luxembourg's largest power plant - the
pumped storage station in Vianden, with total capacity
of 1100 MW - is used as a peak-shaving plant for
RWE. 1t is operated by SEO, whose main shareholders
are the state and RWE with 40% each. Project studies
of a new hydropower plant at Schengen-Apach are in
the final stage. This plant at the French border will
have capacity of about 4.5 MW,

The Government gave low interest loans to home
owners to install systems using new and renewable
energy sources, but they proved unsuccessful.
Therefore, since October 1990 these loans have been
replaced by direct subsidies covering 25% of the cost
of installation, with a ceiling of LF60 000 per
installation. The subsidies are granted for introduction
of systems using solar energy, biomass, hydropower
and wind, or for new technologies that promote energy
savings, such as heat pumps and co-generation.
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CoMBINED HEAT AND POWER

Based on studies partly financed by the CEC through
its Thermie programme, at the end of 1989 it was
decided to build a major CHP plant on the Kirchberg
plateau. To manage this vast project, the company
Luxenergie SA was created in July 1990 by the
Ministry of Energy, CEGEDEL and four private
companies. The first phase of the work, in the ‘quartier
des banques’ with nine new buildings, is in the course
of completion, with capacity of 6100 kWt and
720 kWe. In cooperation with a chemical company,
CEGEDEL has carried out a study for an 18 MW CHP
project, which is now being decided.

In the frame of its general energy investment
programme, the Ministry of Energy is promoting
energy concepts on regional and Community levels, in
order to optimise energy supply and demand
throughout the country.

ENERGY EFFICIENCY

Luxembourg's energy efficiency programme has been
directed primarily at the residential sector. In 1990 the
Ministry of Energy launched an information campaign
including radio, television and press advertising and
distribution of posters and brochures. The energy
conservation public advice burcau, established in 1988,
continued its operations. In the current climate of
lower energy prices, however, this service attracted
little attention. The Ministry will attempt to encourage
its use by organizing information meetings in
municipalities.

At present, 35% of dwellings in Luxembourg have
benefited from the Government's grant programme.
The Government believes that further savings can be
achieved in residcntial and public buildings. Since
1980 it has offered direct grants to home owners for
thermal efficiency improvements. The programme for
thermal insulation and regulation of heating
installations and hot water pipes was modified and
prolonged by five years in Septcmber 1990. The grants
are up to 25% of the cost, and the ceiling for such
subsidies was raised from LF 7 500 to LF 10 000 per
household. In ten years, 20 400 requests were
addressed to the Government and about LF 87 million
was spent under this programme. In addition, from
1980 to 1987 25 000 requests were received in a
double glazing programme.

The 1990 programme to replace oil and gas
combustion units and retrofit chimneys was extended
at the end of 1990 for two years. The subsidies are up
to 50% of the cost with a ceiling of LF 40 000 per
household.

Since 1978, minimal efficiency standards and periodic
controls apply to boilers for space heating. A planned
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law on efficient energy use will include thermal
insulation standards in buildings.

The Luxembourg Government's Energy Bus project for
small and medium-sized enterprises was abandoned in
1989 because of a lack of interest by firms. A special
60% depreciation rate is offered to commerce and
industry on investments in energy saving and
renewable energy sources until the end of 1992,
according to a revised law of December 1988.
However, companies also make very little use of this
opportunity. Nevertheless, since October 1990, a
regulation provides for financial support for technical
studies on companies’ energy situations and on
potential energy savings, again focusing on small and
medium-sized firms. The Government bears one-third
of the cost. The grant ceiling is LF 30 000 per
enterprise, but this can be repeated for a follow-up
investment.

Almost 90% of total coal demand and 30% of total
electricity demand comes from the iron and steel
industry. ARBED has made considerable efforts to
rationalize its operations. Energy consumption was
reduced from 21.5 GJ per metric ton of raw steel in
1978 to 17.2 GJ in 1990. Further improvements of 1%
per year, on average, are envisaged. While 20 blast
furnaces were needed in 1977/78 to produce
4.5 million metric tons of steel, in 1989 only two blast
furnaces produced 3.7 million metric tons, and there
are plans to replace one of them by an electric arc
furnace using scrap steel.

The iron and steel industry has switched 16% of its
coke use to heavy fuel oil. This measure may appear
contrary to the target of reducing oil dependence, but
as it is possible to switch back to coke at any time,
long-term dependence on oil is not seen as a risk.
Furthermore, if economic or other conditions warrant,
ARBED can use a proven technology of injecting
steam coal directly into blast furnaces to substitute for
coke or heavy fuel oil at short nolice.

The Government is working on a thermal diagnosis
project for public buildings to identify where energy
efficiency might be improved, and then take the
necessary actions using third-party financing.

The road transport sector accounted for 30.6% of TFC
and 62.8% of total oil consumption in 1990. Various
measures were taken to reduce emissions from cars.
There is also a tax of 12% on the purchase of cars and
an annual road tax based on engine size. Subsidies are
available for the support of public transport.

The Government is working on a proposal for an
‘ecology tax’ on cars, based on emissions of air
pollutants and CO2 as well as noise. Efforts to make
public transport more attractive involve favourable
tariffs and limited parking places in city centres.

ENVIRONMENT

Environmental matters receive high priority in
Luxembourg because of the country’s energy-intensive
industries (in 1985, 48% of SO2 and 27% of NOx
emissions were from the iron and steel industry) and its
geographic position near large industrial areas with
possible transfrontier pollution. For example, the
proportion of healthy trees in Luxembourg's forests
declined from 81% in 1984 to 61% in 1989.

The Luxembourg Government decided in November
1990 to stabilise emissions of CO2 by 2000 at the latest
and to achieve a 20% reduction of these emissions by
2005. The authorities carefully follow the
developments of environmental policies in the context
of the European Communities, and have regulatory and
financial incentives to limit emissions of atmospheric
pollutants. For example:

e by 1 January 1989, fuel oil had been completely
phased out in the residential sector and replaced by gas
oil with a maximum sulphur content of 0.2%;

« for combustion units rated at 50 MW and above,
the EC Directive of 24 November 1988 to limit
emissions from large combustion plants is applied. The
sulphur content of heavy fuel oil used in combustion
units with capacity of more than 3 MW was limited to
1% starting on 1 January 1988 and only gas oil with
sulphur content of 0.2% may be burned in combustion
units smaller than 3 MW;

« ARBED uses coking coal with a maximum sulphur
content of 1%;

+ two grades of lead-free petroleum, Euro-super and
Super-plus, have been on sale since 1986. They are
about 10% cheaper than premium grade leaded
petroleum;

« since 1 January 1990, purchasers of new cars up to
2 000cc fitted with three-way catalytic converters
qualify for a subsidy of up to LF 20 000. For similar
vehicles with oxidising converters, the maximum
subsidy is LF 10 000. Older cars fitted with new
catalytic converters also qualify for the grants,
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LUXEMBOURG
ENERGY BALANCES AND KEY INDICATORS
(Mtoe)
SuPPLY
1973 1979 1989 1990 1995 2000 2005

ToTAL PRODUCTION - 0.03 0.04 0.03 0.03 0.04 0.04
of which
Coal' - - - - - - -
Oil - - - - - - -
Gas - - - - - - -
Nuclear - - - - - - -
Hydro/geo[herrnalz - 0.01 0.01 0.01 0.01 0.01 0.01
Other® - 002 003 003 002 003 003
TOTAL NET IMPORTS 4.51 3.93 337 355 335 3.19 3.09
Coal! Exports - - - - - - -

Imports 244 1.88 1.15 1.13 1.16 1.14 1.06

Net imports 244 1.88 1.15 1.13 1.16 1.14 1.06
oil Exports 0.01 0.04 0.03 0.01 - - -

Imports 1.69 1.39 1.52 167 1.41 1.24 1.20

Bunkers - - - - - - -

Net imports 1.67 1.35 1.49 1.65 141 1.24 1.20
Gas Exports - - - - - - -

Imports 0.22 047 0.41 043 043 0.44 0.44

Net imports 0.22 047 041 043 043 0.44 044
Electricity Exports 0.07 0.02 0.06 0.06 0.06 0.06 0.06

Imports 0.24 0.25 0.39 0.40 0.41 043 0.45

Net imports 0.18 0.23 0.33 0.34 0.35 0.37 0.39
TOTAL STOCK CHANGES -0.01 -0.08 0.01 -0.01 - - -
ToTAL SuppLY (TPES) 451 388 342 3.57 3.38 3.23 3.13
of which
Coal! 244 1.84 1.15 1.13 1.16 1.14 1.06
oOil 1.67 1.31 1.50 1.64 1.41 1.24 1.20
Gas 0.22 047 041 043 043 044 0.44
Nuclear - - - - - - -
Hydro/Geothermal? - 0.01 0.01 0.01 0.01 0.01 0.01
Electricity trade* 0.18 0.23 0.33 0.34 0.35 0.37 0.39
Other® - 0.02 0.03 0.03 0.02 0.03 0.03
Fuel Shares (%)
Coal 54.1 47.5 33.7 31.7 343 35.3 339
oil 37.1 33.7 438 46.0 41.7 384 383
Gas 49 121 119 120 127 136 14.1
Nuclear - - - - - - -
Hydro/Geothermal o1 0.2 0.2 0.2 0.3 03 03
Electricity trade 39 6.0 9.6 95 104 11.5 125
Other - 05 08 0.7 0.6 0.9 1.0
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.|
DEMAND
FINAL CONSUMPTION BY SECTOR
(Mtoe)
1973 1979 1989
TFC 4.00 3.58 3.24
of which
Coal! 203 164 1.01
Qil 1.54 1.28 1.49
Gas 0.18 0.36 0.39
Electricity 0.25 0.30 0.35
Heat - - -
Other® - - -
FUEL SHARES (%)
Coal 50.8 458 31.1
Oil 38.4 35.9 459
Gas 44 10.0 121
Electricity 64 84 10.8
Heat - - -
Other - - -
ToTAL INDUSTRY® 3.15 244 1.78
of which
Coal’ 2.00 1.61 1.00
Oil 0.81 0.36 0.32
Gas 0.14 0.26 0.23
Electricity 0.20 0.21 0.22
Heat - - -
Other® - - -
FUEL SHARES (%)
Coal 63.5 66.2 56.4
Oil 25.6 14.6 17.9
Gas 44 10.6 13.0
Electricity 6.4 8.6 127
Heat - - -
Other - - -
TRANSPOHTG 0.29 0.49 0.87
TOTAL OTHER SECTORS’ 0.56 0.65 0.59
of which
Coal' 0.03 0.02 0.01
Oil 0.44 0.44 0.30
Gas 0.04 0.10 0.16
Electricity 0.05 0.08 0.12
Heat - - -
Other? - - -
FUEL SHARES (%)
Coal 6.1 38 1.2
oil 78.4 67.8 514
Gas 6.8 15.1 27.2
Electricity 8.8 13.1 20.3
Heat - - -
Other - - -

1890
337

0.96
164
0.42
0.35

28.6
48.5
12.5
10.5

1.76

0.96

0.30
0.28
0.22

54.5
16.8
15.9
12.8

1.03
0.58

0.00

0.31
0.14
0.12

0.5

242
21.4

1995
317

0.97
1.40
0.42
0.38

30.6
442
13.2
12.0

1.78

0.96
0.30
0.27
0.256

53.9
16.9
152
14.0

0.88
0.51

0.01
0.23
0.15
0.12

20
45.1
29.4
23.5

2000 2005
303 294
095 088
123 119
043 043
042 044
314 299
406 405
142 146
139 150
172 163
094 087
024 022
027 025
027 029
547 534
140 135
157 153
157 178
077 076
054 055
001 001
023 022
016 018
014  0.14

19 18
426 400
26 327
259 255
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DEMAND
ENERGY TRANSFORMATION AND LOSSES
(Mtoe)

1973 1979 1989 1990 1995 2000 2005
INPUT (MTOE) 0.44 0.32 0.19 0.20 0.21 0.23 0.22
OuTtpPuT (MTOE) 0.12 0.09 0.05 0.05 0.06 0.07 0.07
(TWh gross) 1.39 1.10 063 0.62 0.64 0.80 0.80
OUTPUT SHARES (%)
Coal 58.8 39.0 70.3 76.4 70.3 76.3 76.3
Oil 27.6 144 3.0 14 3.1 25 25
Gas 102 355 7.3 54 6.3 50 5.0
Nuclear - - - - - - -
Hydro/Geothermal 34 8.3 134 11.2 14.1 11.3 11.3
Other - 28 6.0 54 6.3 5.0 5.0
ToOTAL LOSSES 0.50 0.30 0.18 0.20 0.21 0.20 0.19
of which
Eleclﬂc[ty genera(lon' 0.32 0.23 0.14 0.14 0.16 0.16 0.15
Refineries® - - - - - - -
Other losses?

KEY INDICATORS

1973 1979 1989 1990 1995 2000 2005
GDP (1985 billion dollars) 2.80 3.03 4.18 4.27 4.60 4.96 534
Population (millions) 0.35 0.36 0.38 0.38 0.38 0.38 0.38
TPES/GDP2 1.61 1.28 0.82 084 0.73 0.65 0.59
Energy production/TPES 0.00 0.01 0.01 0.01 0.01 0.01 0.01
Per capita TPES'? 12.83 10.69 9.06 9.37 8.87 8.48 8.22
Oil supply/GDP*2 0.60 0.43 0.36 0.38 0.31 0.25 0.22
TFC/GDP2 143 1.18 0.77 0.79 0.69 0.61 0.55
Per capita TFC'? 11.40 9.86 8.59 885 8.32 7.95 772

GROWTH RATES (% PER YEAR)

73-79 7983 8389 8990 9095 9500 0005
TPES -25 75 3.1 44 -11 09 0.6
Coal' 46 9.2 -14 17 05 -0.3 -14
ail 40 6.1 66 95 -30 25 0.7
Gas 136 -13.8 7.7 59 0.0 0.5 -
Nuclear - - - - - - -
Hydro/geothermal? 122 - 22 -143 108 - -
Other® - 27 58 -10.7 44 84 -
TFC -18 6.8 31 42 -1.2 09 06
Electricity consumption 27 0.2 25 14 14 20 09
Energy production 36.6 19 38 -114 0.7 59 -
Net oil imports -35 6.9 6.6 11.0 -3.1 2.5 0.7
GDP 13 1.1 48 22 1.5 1.5 15
Growth in the TPES/GDP ratio 37 85 -1.6 2.2 -25 -24 -2.1
Growth in the TFC/GDP ratio -3.1 -78 -16 20 -27 -24 -2.1

94




LUXEMBOURG
I

Please note: rounding may cause totals to differ from
the sum of the elements.

1 Including lignite (brown coal).

2 Includes hydro, geothermal, solar and wind.

3 Includes solid fuels other than coal (peat, wood,
wood waste, black liquor, industrial and municipal
waste). Data are often based on partial surveys and
may not be comparable between countries.

4 Total supply of electricity represents net trade. A
negative number indicates that exports are greater
than imports.

5 Includes non-energy use.

6 Includes less than 1% non-oil fuels.

7 Includes residential, commercial, public service and
agricultural sectors.

8 Inputs to electricity generation include those for
both electricity and heat production. Output refers
only to electricity generation.

9 Losses arising in the production of electricity and
heat at public utilities, autoproducers and public
combined heat and power plants. For non-fossil
fuels electricity generation, theoretical losses are
shown based on plant efficiencies of 33% for
nuclear, 10% for geothermal and 100% for hydro.

10 Inputs of crude oil, natural gas liquids and
feedstocks to refineries minus output of petroleum
products and refinery fuel.

11 Inputs of primary and secondary solid fuels (hard
coal, brown coal, coke oven coke) minus output of
secondary fuels (coke oven coke, patent fuel,
briquettes, gas works gas, coke oven gas, blast
furnace gas etc). It also includes own use, statistical
differences and losses at district heating plants.
Note: Data on ‘losses’ for forecast years often
include large statistical differences covering
differences between expected supply and demand
and mostly do not reflect real expectations on
transformation gains and losses.

12 Toe per thousand US dollars at 1985 prices.

13 Toe per person.

This is the full and unabridged text of the
in-depth energy policy review of
Luxembourg by the International Energy
Agency as recently published in ‘Energy
Policies of IEA Countries - 1991 Review'
available from

OECD Publications

2 Rue André Pascal

F - 75775 Paris Cedex 16
Tel: 33-1-45-24-8200
Fax: 33-1-45-24-8500

ENERGY PLANNING AT REGIONAL AND
URBAN LEVEL IN THE EUROPEAN
COMMUNITY - LUXEMBOURG

AN ENERGY MODEL FOR USE AS A DECISION
ToolL

CONTEXT

Since the oil shocks of the '70s, the world is
increasingly conscious of the fact that fossil energy
resources are not unlimited and that they constitute an
important factor in the economic and social
development of a country.

OBJECTIVES

Following this awareness, energy policies have been
implemented with the aim of developing a growing
consciousness on the existence of fossil energy
resources and at promoting the rational use of these
energy sources.

On behalf of the Ministry of Energy of Luxembourg
and the Commission of the European Communities,
TUV Rhineland has developed a model for defining
energy policy at national and regional level.

METHODS

The development of any energy model is based on a
thorough knowledge of the energy consumption of
different consumer groups and the distribution of this
consumption between the various primary sources of
energy.

Fixing parameters

As part of this study, an energy balance has been
developed for the following sectors of consumption:

« households,

+ public buildings,

« business, crafts and industry,

* transport.

This has involved determining and fixing the different
parameters influencing the energy balance. For
example, household energy consumption is deduced
from consumer needs for useful energy on the basis of
the number and type of dwellings, the calories required
for heating, and on household electrical equipment,
etc.

Data on industrial energy consumption, on the other
hand, can be obtained essentially by requesting
information directly from major consumers. These data
are rounded off by calculations based on the number of
employees occupied in the different industrial sectors.
In the transport sector, we have:

+ energy demand as derived essentially from a
calculation based on the number of registered motor
vehicles in Luxembourg and on known statistical
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values on average kilometres driven in the different
types of cars;

« fuel consumption data provided by sales figures,
which also include consumption by inhabitants of
neighbouring countries and foreign traffic passing
through the country.

A planning tool :

Based on this detailed balance of energy flows, a
computer model was developed, which will make it
possible:

» to update the energy balance on a yearly basis,
including, for example, changes in housing stock or the
economic infrastructure;

+ to analyse the impact of different energy policy
measures on total energy consumption in the country.
In this way, the effectiveness and, hence, the socio-
economic usefulness of such measures can be
evaluated.

Given that this energy balance is available not just at
national level, but also in part at local level, the model
also allows decisions to be made on extending the
infrastructures for different forms of energy, such as
natural gas and electricity, in certain regions of the
country.

IMPACT AND APPLICATION

Forecasts for the future

In order to forecast energy consumption and
distribution in different sectors for the year 2000, for
example, researchers simply vary the parameters
influencing energy consumption. These parameters
include:

+ Luxembourg's housing stock;

« the level of thermic insulation of buildings;

« the number and size of households,

« household electrical equipment,

« the substitution energy sources, e.g. conversion to
natural gas;

+ changes in the economic infrastructure, such as the
transfer of production units, number of employees, new
industries;

« changes in the numbers and types of motor vehicles
and specific consumption.

Such scenarios can be established both nationally and
for specific sectors.

A basis for decision

The distribution of energy consumption among the
different final energy vectors shows that oil is currently
the largest single source of energy in Luxembourg.
Although in the industrial sector oil represents only
some 18% of total energy contribution, its share of
household energy consumption exceeds 50%. Greater
diversification of energy sources is therefore desirable
in this sector.
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On the other hand, given the correlation existing at this
level, energy consumption can also be analysed as to
its influence on the reduction of environmentally
harmful emissions. This provides the Ministry of
Energy with an instrument to evaluate the impact of
certain energy policy measures and decisions. This
model can also contribute to developing strategies for
assuring the future supply of energy in the country.

Area

2600 km@

Population

400 000

Primary Energy Consumption
3 400 000 toe

Energy Independence

1%

Final Energy Consumption

3 200 000 toe

Responsible Authority
Ministry of Energy
Boulevard Royal, 19
L-2499 Luxembourg
Contractor

TUV RHEINLAND E.V.
Energy and Environmental
Protection Institute

Am Grauen Stein
D-5000 Kéin 91 (Poll)
Postfach 10 17 50
D-5000 Kéin 1

Period: 1989-1990

Study carried out with the support of the CEC (DG XVII)
Task Force - Community Integration

Rue de la Loi 200

B-1049 Brussels



COMMUNITY NEWS

DG XVII Co-SPONSORS
ATHENS CONFERENCE ON
INTERNATIONAL ENERGY PoLICY

The Hellenic Centre for European Studies and
Research together with TEPSA, the Trans-European
Policy Studies Association organized this event from
3-5 December, sponsored by DG XVII as well as the
General Secretariat for Research and Technology of
Greece and Motor Oil Hellas. It was attended by well-
known academics and industry personalities in the
energy and related fields, as well as Commission,
Member State, and international officials. Director-
General Maniatopoulos and Mr R. Debauw, recently
retired as Principal Adviser in DG XVII, introduced
sessions on ‘energy considerations in European
Intemnational Affairs’ and ‘Energy Policies and
Programmes’ respectively and a representative of the
Commission's  Directorate-General for External
Relations (DG I) that on ‘(sc. energy crisis...)
Management at an International Level’, analyzing the
experience and lessons of the Gulf Crisis and its
predecessors of the Seventies. The session on the
former Soviet Union and Central and Eastern Europe
was introduced by Mr K. Brendow, Director of the
Energy Division of the United Nations' Economic
Commission for Europe.

Mr Maniatopoulos set his address against the
background of the Community's own experience and
opportunities in the international energy arena, and its
unremitting efforts towards effective cooperation
between partner countries, especially producers and
consumers, and between itself and the other major
world institutional and corporate actors involved.

He concluded that with adequate policy-making and
constructive dialogue, energy could actually play a
stabilizing role in international relationships, and a
source of balanced and sustainable development, rather
than inevitably being a bone of contention - indeed in

the past on occasions a literal casus belli. Sound
energy markets, working on market principles, could
provide the framework for producers and consumers to
meet their economic needs. But the fragility of energy
as a resource was amply borne out by the conflicts of
the past, and should be a powerful reminder of the
pressing need to organize and structure international
energy relationships, and indeed to do so soon in the
present context of post-cold-war uncertainty, rather
than wait until the eleventh hour. The high risk
concerned, for contrasting reasons, both the newly
emerging democracies of the East, confronted by
daunting economic and structural problems, and the
countries of the Middle East, with uncertain
relationships in a context of age-old rivalries and
ambitions. The Community was itself traversing a
period of great uncertainty marked by incoherence
between its own extemmal responsibilities and the
political will necessary to implement ambitious but
necessary policy, especially in the field of integration,
within its own house. The first step was clearly to
decide clearly on the main lines of the energy policy
the Community needs for itself, in the wider global
context, how this is to be organized in the context of
the European Union, and subsequently to argue the
case for it convincingly - in other words successfully -
with the Member States.

DG XVII REPRESENTED AT
S.E. AsiA OFFSHORE CONFERENCE

Mr R. Meijcer, Director (a.i.) for Energy Technology in
DG XVII gave a keynote address on ‘Energy
Technology Cooperation in the EC’ to the IXth S.E.
Asia Offshore Conference and Exhibition at the World
Trade Centre in Singapore, 1-4 December 1992.

An abstract of his remarks follows:

97



ENERGY IN EUROPE 20/1992
]

With the second half of this century the advance and
spread of new technology became one of the main keys
to international trade and economic development. The
integrating economies of Western Europe, especially
under the auspices of different energy technology
programmes starting in the nineteen-seventies, have
been in the forefront of these developments in the
energy field. Thus, the European Community now
devotes major financial resources, especially under its
current Technologies for Energy Management
programme known as THERMIE, to the promotion and
dissemination of technology both within its own
economies and in the context of wider international
cooperation, with  both  industrialized and
developing/industrializing countries in many parts of
the world. THERMIE involves expenditure of almost a
billion U.S. dollars in 1990-94.

Technology improvement has been incorporated as a
major tool of energy policy objectives under the
Community’s medium-term energy strategy, and this
includes a high priority to environmental concerns and
constraints and a correspondingly radical approach to
the potential role of new and renewable energies and
the necessity to promote rational use of energy
wherever feasible. Nevertheless the hydrocarbons and
(clean) coal-burning sectors also receive a high level of
support commensurate with the Community industries’
leading position in developing and marketing
innovative technology in these areas including offshore
exploration and production.

In the field of international energy technology
cooperation, a major preoccupation at the end of the
cold war is obviously the Community's effort to
coordinate and maintain its major contribution to the
international effort to help the newly-emerged
democracies of Central and Eastern Europe and of the
Former Soviet Union rapidly to re-build their
infrastructure and production base so as to participate
fully in the world economy and raise their standards of
living to equitable levels. In this area it has initiated a
totally new process to make the best use of the
reciprocal needs and opportunities of ‘East’ and ‘West’
in the shape of the European Energy Charter. But the
Community also recognizes the need for recognition of
the global nature of energy and environment challenges
and gives tangible expression to this in the form of
energy cooperation and other programmes and
operations in areas further afield including Latin
America and South-East Asia.
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OiL AND GAS TECHNOLOGY
INA WIDER EUROPE
4TH EC SYMPOSIUM, BERLIN, GERMANY
3-5 NOVEMBER 1992

While Europe has confirmed its role as a leader in
developing and applying new technologies in the oil
and gas sector, the changes in Eastern Europe have
opened up major new horizons for the European
Community industry.

The EC has recognised the political importance of
these changes and the need to play a leading role
through the European Energy Charter and the
Technical  Assistance  Programmes to  the
Commonwealth of Independent States (TACIS) and
Eastern European countries (PHARE). The EC
Symposium on Oil and Gas Technology in a Wider
Europe held in Berlin 3-5 November, presented
European technological development achievements;
continued to build a dialogue with Eastern Europeans
to determine their needs and discuss future
cooperation; and focussed the attention of Community
specialists on future requirements for the promotion of
energy technology.

This symposium illustrated the vital role of the EC's
Thermie programme for Community energy policies
and confirmed the strength of the Community industry
in the oil and gas sector.

Every four years the EC organises a symposium to
present the latest upstream oil and gas technology
developed within the Community. The symposium was
held on the eastem borders of the Community, in
Berlin, to emphasise the potential for technclogy
transfer and collaboration with the new democracies of
Central and Eastern Europe. The symposium provided
an excellent opportunity to meet representatives of the
East European oil and gas industry and to hear about
the latest technological developments within the
Community.

CONFERENCE ON NATURAL GAS POLICIES
AND TECHNOLOGIES
PART Il: INFRASTRUCTURES AND
TECHNOLOGIES
ATHENS, GREECE 14-16 OCTOBER 1992

This Conference - Part II: ‘Infrastructures and
Technologies’ is the second of two conferences the
Commission has organized on ‘Natural Gas Policies
and Technologies’ in Europe. The first Conference
took place in Vilamoura, Portugal in April 1992 and
focussed on natural gas policies (see Energy in
Europe No 19).

These conferences have been organised in two Member
States where natural gas is not yet on stream, but will
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