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Executive Summary

Thls is the first time that Community energy policy addresses
environmental problems In a global way. The objective of this
Communication Iis to establish a broad common understanding
between Member States and the Commission on main orientations
concerning energy and the environment and to highlight the
broad objectives In this fileld as well as the areas for action
and the type of Community measures to be considered. Some

proposals, Iike a Special Action Programme for Vigorous Energy
Efficlency are already announced In the Communication.
However, other necessary actlions will be considered when

proposing new Community Energy Objectives for the time after
1995. This document does not aim at infiluencing or judging the
national Investment programmes In the energy sector, but wants,
without prejudging future energy cholices, to discuss In an
objective manner the interface between energy and environment.

The factual part of this Communication presents the impacts of
energy cycles on the environment and In a more detalled manner
the contribution from fossil fuel use to SO, NOy and COjp
emissions. SO0p emissions have been In decliine since the

beginning of the aeighties and will continue to fall
substantially Iin the future as a consequence of Community and
national environmentali legisliation, energy effliclency

improvements and the use of cleaner fueis. NOy emissions will
also be reduced up to the year 2010, however, less drastically
than S0, emissions. CO, emissions are expected to grow
contlnuously up to the year 2010 In the absence of necessary
political cholces to reduce this problem.

The Commission Is at present analysing alternative energy
pollicy options to reduce COp emissions to cope with the
Greenhouse Effect and Member States are invited to closely
cooperate In the execution of this work. While the Commission
accepts that there are still uncertalinties on some scientific
aspects of the Greenhouse Issue, nevertheless we should already
now pursue vigorously at Community and International level
policles almed at reducing COo and other greenhouse gas
emissions to satisfy environmental and energy requirements. In
this context It is essential to define a policy which can face
future energy demand without necessariiy growlng supply
capacitles.

The areas for such actlon are highlighted and it can be
concliuded that urgent measures to reinforce and expand efforts
Iin energy efflclency improvements and in energy conservation
combined with the use of more non foss!i! fuel energy sources
are the priority areas for necessary environmentai
Improvements. Such measures should be coupled with other
environmentally friendiy elements of energy pollcy, |lke the
support of renewable energies, the introduction of cleaner and
more efficient technologlies and the substlitution of high
poliuting fuels by natural gas.



Some general guidelines are gliven to Member States on how to
integrate the environmental dimension into energy policy, which
are mainly based on the requirements as Introduced by the
Single European Act In Its Articles 100a, and 130r to 130t.
In addition energy Industries are Invited by the Commission to
develop within thelr own responsibility codes of good conduct
for energy and environmental responsible behaviour.
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The 1995 Community Energy objectives ask for balanced solutions
as regards energy and environment. The November 1988 Energy
Councl! agaln stressed the need to contlnue efforts for the
reallsation of this energy policy objective and welcomed the
Commission [nlitlative to present a coherent report on energy
and environment. In the Ilight of this Council reaction the
Commisslon has undertaken the commltment to present such a
report by mid 1989.

This Communication, which underllnes the Community and the
wider International dimension of the problem on energy and
environment, contalns two main parts which firstly analyse the
factual situation concerning energy and environment and
secondly present guldelines for Member States and Energy
Industries on "where to act and what to do".

In the first part the general impacts of the energy cycles on
the environment and an analysis on the contribution of energy
use to alr poliution is presented. This analysis focusses on
SO2, NOx and CO; emisslons. It covers the time horizon from
1980 up to 2010. The resuits presented have been elaborated In
the frame of the ongoling Energy 2010 scenarlo exerclse.

The second part covers horizontal gulidellnes with regard to the
integration of the environmental dimension in Community as well
as national energy policles and Invites the Community’'s energy
industries to elaborate speclfic codes of good conduct on the
basls of guidelines, which preserve, protect and Improve the
quatity of the environment and,at the same time, ensure a
prudent and ratlional utilisation of national resources.
Furthermore areas for action are highlighted where
environmental! Improvements could be reallzed by energy pollicy
measures.

The specific environmental problems related to the realization
of the internal energy market as presented In the Commission’s
working document on "The Internal Energy Market" (COM (88)238)
will be addressed in the frame of the ongoing work on the
interna! energy market. Analysis Is continulng on the question
of whether different national environmental standards create
barriers to trade or dlstortion of competition as already
discussed by the Counci! in the case of the European refinery
industry. In the latter case it has been agreed at the Energy
Council of 11 May 1989 that the Commisslion, If necessary, wll!
submit further proposals on the basis of the objectives of the
Single Act.

The objective of this document Is In no way to establish a
scale of wvalues between the different forms of energy
necessary for our supply, nor to take sldes -~ for or against -

such or such source of energy. It aims to present in a factual
manner their essential characteristics - today and In the
future - In such a way as to stimulate the necessary debate on

the environment which is moreover already taking place In other
International fora.
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First Part

"The Sltuatlion"

THE GLOBAL CHALLENGE

12.

13.

14.

15.

Many of the most serlous environmental problems are of a global
nature, such as the depletion of the ozone layer and the
greenhouse effect. Other problems, such as acid rain are of a
more reglonal character but occur across borders of countries.
The complexity and the magnitude of the problems make local or

often even reglonal solutions Impossible. International
concepts to be developed by muitilateral approaches are
required. International cooperation on energy related

environmental probiems wlth Industriallized, developing and
centrally planned countries need to be strengthened. The
Community will have a key role to play in these developments.

Both sufficlent energy and environmental quality are essentlal
for the survival of the human race. The fleld of energy and
environment interactions Is broad and is Ilikely to grow In
Importance as results from sclentific research improve and as
energy demand grows. During the 1970's discussions about energy
policy were dominated by security of supply problems. Now it
has become clear that environmental constralnts may become a
very Influential parameter determining the Community's future
energy balances. "Our Common Future", the report of the World
Commisslon on Environment and Development, has highlighted that
present energy consumption trends and policies cannot contlinue
and that the concept of“sustainable development" needs to be
accepted and followed.

The Commiss!on has always highlighted the cliose |Ink between
environmental protection and secure energy supply, which are
objectives of comparablie weighting in an overall policy towards
economic, social and public welfare. Energy production and use
must be carried out Iin an environmentally acceptable manner.
The formulation of energy policy has to glve due weight to
environmental policy conslderations, Jjust as environmental
pollcy must give due welght to energy pollcy considerationsl).
The greenhouse probiem accentuates the Iimportance of the
environmental dimension in energy policy and can, in the long
term, be the maln constraint on energy use. Following the
Commission’s Communication to the Council on the Greenhouse
Effect, the Council adopted the Resoiution on the Greenhouse
Effect on 9 June 1989. This Resolutlion invites the Commission
and the Member States to Inter alia, increase energy efficiency
and reduce emissions of greenhouse gases.

As energy production and use impacts on the environment by air
pollution, water dlscharges and waste generation, environmental

regulations ralse the costs of energy, Influence the
competitive position of fuels or even exclude certain energy
options. It Iis therefore essential to reconclie energy and

environmental obJectives and to promote policies which foster

1) Communique of IEA Governing Board of Ministerial Level, 11th May

1987
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the objectives of both energy and environment policy.

ENVIRONMENTAL IMPACTS OF ENERGY

a) Environment and the Fuel Cycle

16.

17.

18.

19.

The environmental Impacts of energy production transformation
and use extend far beyond local, regional or global air
pollution although these are the most crucial problem areas at
present. Additlonal concerns include water demand and
poliution, as well as waste generation and disposal.
Furthermore Impacts on land use and natural resource bases are
Involved.

Major energy-related environmental accidents have been at the
centre of most recent discussions. Past events have shown that
all large scale energy activities, necessary to meet human
needs, bear a certalin risk potential having different effects
on man and the environment according to the respective source
of wenergy. Blow outs, fires at refineries, maritime oll
pollution, nuclear accidents, hydroelectric dam fallures and
coal mine accidents testify this fact. The full scale of all
short, medium and long-term consequences of these acclidents are
not yet fuily understood. It must be admitted however that the
consequences of a possible nuclear accident cannot be compared
wlith those of other accidents.

Major environmenta! consequences of routine energy sector
activities are summarized In the following table (see page 7a)
From this table It can be seen that impacts are manyfold,
compiex and often Interwoven. There are no simple solutions to
the problems shown.

With regard to the coventional energy sources the various fuel
cycles show dlvergent environmental impacts.

Oil exploration and production may cause acclidental splills,
blow-outs and fires whereas the transport and storage of crude
and refined oil can cause maritime and territorial oil
pollution as well as emissions of unburned hydrocarbons and
volatile organic compounds. Oil refining Impacts mainly on the
environment by the dlisposal of waste waters and the emisslon of
various alrborne poliutants.

As naturai gas is often produced In assoclatlion with crude oil
it is often difficult to differentiate between the
environmental Impacts of these two fuel cycles. At the
productlion stage blow-outs are the most severe risks. As
regards transport and storage plpeline accidents and methane
releases have an Impact on the environment.

Coal mining may cause dust, nolise and health effects as well as
ground water pollution. Land rehabilitation schemes are often
required. The handling and storage of coal results in dust
releases and coal treatment often causes waste water problems.
The combustion of c¢oal and oll s, If not controlied by
appropriate technologies, Iinked to major SO and NOy
emissions. Solld fuels emit the highest amount of CO, per
unit of energy.
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Uranium mining bears the risks associated to afl mining
operatlions together with the release of airborne radon.
Certaln fuel fabrlcatlon processes may cause radiological as
well as non radlological Impacts. Normal reactor operation
produces low-level emissions which are not considered to be
harmful. The major focus of environmental concern is the risk
of accldental releases of radloactlvity into the environment
and the problem of nuclear waste dlisposal which Iinvolves
varying degrees of hazards depending on the characteristics of
the wastes. Environmental damage does not occur as long as the
waste s Isolated from the biosphere. Experience Is limlted as
regards the decommissioning of nuclear power plants and the
related environmental consequences.

While all energy cycles have some environmental Impact, a
distinction can be made between conventlonal energy sources and
renewable energlies. One of the main dIfferences |[s that
renewabhlies have a relatively low energy density. This lmplies
that significant exploitation of these renewables has to
invoive large scale operation, with Impacts generally confined
to visual Iintrusion. However, In an overall comparison it can
be conciuded that generalily environmental impacts from
renswable energles are more localised and of a iesser dimension
than the use of conventional fuels. Therefore, renewables are
wldely perceived as being "clean" technologies. 56% of
Community cltizens consider renewables as the least poliluting
energy sources?),

Substantial parts of the abovementioned environmental Impacts
and accidental risks can be |Imited to an acceptable degree If
proper environmental impact assessments of energy projects are
undertaken in advance. As regards big energy projects this is
guaranteed by the Council! Dlrective on the assessment of the
effects of certain public and private projects on the
environment (85/337/EEC)3). This covers In Its Annex | for
example crude oll refineries, thermal and nuclear power
stations and radioactive waste storage facilitles. Further
energy activities are the subject of Annex Il of the same
Directive.

Additional factual analysis of the energy sector In Its
totality with regard to environmental Impacts wlll Dbe
under taken when proposing new Communlty energy objectives, for
the time after 199§.

2)

Public oplnion in the European Community on Energy In 1987.

3) O0J L175 of 5 July 198§
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b) EMISSIONS INTO THE AIR FROM FOSSIL FUEL USE

23. This chapter presents an analysis of the most
emissions Into the air (S0, NO, and CO2)

consumption covering the time span from 1980 to the
Any emission analysis needs

consumption data for combustion
of energy use Is contributing to $0,, NOy
emissions. The corresponding energy
referring to scenario one of th
explanations see Annex 1) are as follows:

COMMUNITY FOSSIL FUEL USE FOR COMBUSTION PURPOSES

Impor tant
from

year 2010.
to be based on fossi |

and
consumpt ion

® ongolng 2010 exercise (for

Mtoe 1980 (% {1987 | X | 1995} % 12000 |% |2010

Solld Fuels 235 126 | 230} 27 247 1 26 | 275 |28 322
011 494 | 54 419 | 49 | 480 | 50 | 466 | 47 428

Gas 184 | 20 207 | 24 236 | 24 250 | 25 276

31

42

7

Total 913 856 963 991 1026
Total Primary
Energy 1025 1062 1226 1277 1375

mmunit
ggssl ! Fuel 89 81 79 '8
Use for
Combustion
as Percentage
of TPER

75
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24, From these figures it can be gseen that emission relevant fossi|

25.

26.

27.

28.

fuel use Is growing at slower rates than the Community’s total
primary energy requirements. A major contribution to this
development |Is the growing use of nuclear power Iin the
Community. A break down by sector of fossil fuel consumption
is contained In Annex I1. Power generatlion and transport are
the most Important sectors of fossil fuel use followed by the
residentlal/commercial sector and industry.

S0, and NO, Emissions

S0, and NOy are mainiy related to combustion of fossil
fuels and contribute to acid deposition. Energy activities
contribute to about 90% of man-made S0, and NOy emisslons.
Stationary combustion sources are the largest source of SOp
emisslons whereas transport Is the major contributor to NOy
emissions.

Technologlies for the control of these emissions are avalliable
and Iimprovements have been achlieved as regards coal-cleaning
processes, the fuel combustion process and post-combustion
cleaning of exhaust gases. SOp and NOx emission control Is
technically feaslble but cannot be achlieved free of costs and
sometimes wlithout energy consumption penaltles. The I|IEA has
recently est Imated that capital costs of Flue Gas
Desulphurisation (FGD) and Selectlve Catalytic Reduction (SCR)
account for 15%¥ and 6%, respectively, of a new baseload coal
facility4). Retrofit costs are substantially higher.

Legislation In Member States and In the Community has been
adopted to limit SO and NOx emissions from energy use. As
regards the Community a majJor breakthrough on stationary
sources has been achieved with the adoption of the Counci!
Directive on the Iimlitatlion of emissions of certain poliutants
Into the air from large combustion Installations above 50 MW
thermal (88/609/EEC).S High sulphur coal and oll should now
be directed to this category of controlled combustlon plants
whereas low sulphur fuels could be used In ptants below 50 MW
thermal. As regards mobile sources substantial emission
reductions have been Initiated by legislation on the
Introduction of clean cars and cleaner automotive fuels.

However from an energy and environmental poilnt of view the
transport sector remains an area of concern. Fuel consumptlion
continues to grow and efficlency as well as legal and
technologlcal automotive Improvements to reduce emission are
counterbalanced by a growing car population and bligger car
engines.

4)

IEA, Emission controls, Paris 1988.

§) 0J, L336 of 7 December 1988
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29. From the following two graphs based on assumptions and

provisional results of scenario one of the ongoing 2010
exercise It can be seen that SO, emissions from fossll fuel
use will dectlne substantially Iin the time period between 1980
and 2010 (about minus 70%). However NO, eml|ssions over the
same time period will be reduced at a more modest rate of about
20%.

SO2 emissions for EUR12 by sector
(Scenario 1, Energy 2010)

10

i
PSS S0
A N N N N N NN NN
A A NN NN
A AR TATAYAYRAYRATAY .
P AP A AV AV RV RV Y

1980 1990 2000 2010

NOx emissions for EUR12 by sector
(Scenario 1, Energy 2010)

Myy] 12
10
8
6
1 ransport
4~ tert-dom

s AR
NSON N N NN
LN




30.

i)

31.

32.

33.

- 12 -

Drastic SOy emlisslon reductlions wlll take place In the power
generation sector (1980-2010 = minus 90%) and by the year 2010
SO emissions from Industry will have grown In Importance
and will be four times higher than SO, emlssions from power
generation. The transport sector will continue to dominate
NOy emisslons and especlally the growing car population as
well as stlll largely uncontrolled emissions from lorrles and
vans make NO, emisslion reductlions difficuit (detailed S0;
and NOy emlisslon flgures are contalned in Annex i11).

COo» Emissions

Fossil fuels are contrlibuting to green house gas emissions Ilke
COo, CH4y and N20. COp Is presently thought to be
responsible for slightly more than 50% of the greenhouse effect
and most anthropogenic COo, emissions are due to commercilal
fossil fuel burning. In its Communication to the Council on the
Greenhouse Effect and the Community (COM(88)656) the Commission
has given an extenslive set of factual information. All this is
not repeated in this Communication on Energy and Environment.
Furthermore the Commission has declded to carry out a three
year work programme concerning the evaiuation of policy options
to deal with the greenhouse effect. The funds estimated as
necessary for the Implementation of this programme amount to 6
Milllon ECU. The Environment Councll of 8 June has welcomed
this Commisslon Initiative and has adopted a corresponding
Resolutlon.

Within this overall work programme the Community's enhergy
sector Is of speclal Importance as It Is energy whlich is the
major source of greenhouse gas emissions. A specific work
programme on the analysis of alternative policy optlons to
reduce CO> has been defined. Four consecutive interllinked
work phases are foreseen:

- Future Community COp emission trend analysis and the
definition of suitable COp emission reduction targets;

- ldentification of possible COp emission control options
and their technical-economic reduction potentlial;

-~ Cost-efficiency analysis of availlable control options by
system analysis (identification of most cost efficient
energy potilicy approach);

- Analysis of effects of Identifled cost-efficlent policy
options on the economy, soclal structure, international
competition and security of energy supply.

The Council 1is Invited to collaborate closely with the
Commisslion in the execution of this important work. Methane and
NoO emissions will be the subject of a separate study.

As In the case of S0, and NOy the following table Is based
on Scenarlio | of the ongoing 2010 study.
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CO2 emissions for EUR12 by sector
(Scenario 1, Energy 2010)

[Mt/y] 4000

2000

1000

1980 1990 2000 2010

year

34, It can be seen that COo, emissions from fossil tuel comoustion
have slightly decreased up to 1986 but will Increase again
gradually up to the year 2010. By 2010 Community COjp
emisslons will be originated by 39% from solid fusels, by 41%
from ofl and by 20%¥ from natural gas. The ratio of COp
emissions per unit of energy consumption for Ilignite, hard

coal, oll and naturai gas Is about 121-100-88-58.

35. As actua! worldwide COp emisslons™are estimated to amount to

about 21,000 mlilion tons, the Community share at present is In
the order of 13%. However Wwlith Iincreasing fossil fuel
consumption In the developing world this share may fall to

about 10% by the year 2010.

36. Some sensitivity cases were studied to see how varlous enhergy
policy measures (more natural gas use In power stations,
relaunch of nuclear, more energy efflclency galns In all
sectors) could Influence the development of future COp
emissions . First preliiminary results show that possible
decreases below the 1987 situation only occur in the cases
where stronger efficiency gains were assumed (decrease of 2.2%
per annum In energy intensity) and where this is combined with
an Increase of gas (to 100 Mtoe by 2010) and nuclear (to 291
Mtoe in 2010) for electricity generation.

37. With such a combined strategy being based on the above

sensitivity case assumptlions, CO0, emissions In  the
Community in the year 2010 would be about 20% lower than In the
case of scenario | and would even fall 5% below present
emission levels despite growing overall energy consumption.

Actlions in the field of energy efficlency Improvements seem to
be the most promlsing single policy tool with the most
signlficant COp reduction potentlal showing Immedlate
results. However it certain ambitious  COp reduction
objectives need to be achleved reductlon efforts on the supply
side have to be added.

* To calclulate COs emissions as expressed In tons
of carkbon figures have to be divided by 3.67
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in connection with COp emisslions one should also be aware of
CO emissions, mainly originating from combustion engines in the
transport sector. In the first Instance, CO enissions are
gradually converted to COp and In the second instance, and
perhaps more significantly, the presence of a certain amount of
CO In the atmosphere may play a part In preventing the
oxldation of CHg4 to COjp, thus resulting In hlgher
concentratlions of CHy which is a more powerful greenhouse gas

than CO5.
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Second Part

"What to do and where to act"

Hor Izontal guidelines

THE

39.

40.

41,

INTEGRATION OF THE ENVIRONMENTAL DIMENSION (NTO ENERGY POLICY

The Single European Act requests In Its Articie 130R the
Iintegration of the environmental dimension into energy policy:

"Environmental protectlion requirements shall be a component of
the Community’'s other pollicies".

Furthermore actlon by the Community relating to the environment
wlll have "to ensure a prudent and ratlional utllisation of
natural resources”". The Community's environment policy follows
the objective of attaining a high ievel of protectlion, which
Is reflected in Article 100A, para 3 and the fourth
environmental actlon programme. These objectives, together
with the other provisions of the Single European Act, need to
be taken Into account when translating the objective of
Integration into more specliflic energy policy considerations.

A high ievel of environmental protectlion requires stringent
legal measures to be applled in aill Member States. Because of
differences In environmental conditions of Member States and
because of dlffering Industry structures this may result
sometimes In unequal cost burdens especially for peripheral
Member States, where concentrations of alr pollutants are often
lower than 1In the centre of Europe and where different
environmental challenges, |lke soil eroslion and forest fires
are of prime importance. The need for an accelerated
Iintroduction of energy sources with less environmental impact
than conventional systems based on solid fuels or oil is
reflected In the priorities of the Community Support Frameworks
for objective 1 regions. Nevertheless, an appropriate mix of
loan and grant finance is necessary. In thils way grant aid can
be focussed to a greater extent on the preventlon of pollution
than in the past.

It shouid not be forgotten that other major elements, |like
economlc consequences, security of supply and the priority
objective of the Internal energy market need to be considered
when formulating energy policy. For these reasons It |Is
necessary to evaluate overall economic Impacts of any
Integration strategy and to establish as far as possible
adequate cost/benefit analysis as a baslis for new policy
proposais. The competitive position of the Community vis a vis
other industriallzed countries need to be taken Into account.
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When assessing the costs of the various energy options it is
not suffliclent to simpily take Into account fuel costs and the
economics of technology solutions. As far as possible
environmental costs have to be Integrated into the overall
analysis. WIith regard to environmental control devices, be It
FGD, SCR™ or the desulphurisation of fuels it is already
feasibie to quantify the additional costs Iinvoived. However
difficulties still exist when trylng to quantify the overall
social/environmental costs of an energy option, be It coal,
oltl, natural gas or nuclear. Nevertheless efforts should be
made to have a broader cost/benefit approach that Iintegrates
the environmental dimension of the problem.

Member States should alm for closer Institutional 1inks and
coordination from the earilest stages of analysis and policy
definition to assist progress towards meeting both
environmental and energy objectives. At present there are
still barriers, real or percelved, which result In a lack of
Joint assessment and political initjatives. To contribute to a
better coordination the Commission should at least once a year
invite high officials for energy and environment affairs of
Member States to have a common meeting of reflection and to and
to examine the interrelations between Energy and Environment.
Such meetings might even lead to the convenling of common
informat Counclis giving the necessary policy guidelines for
future actions.

Member States as well as the Community should apply the
principles when defining energy policy. This would favour
cbalanced solutions as regards energy and the environment,
support a common approach wlth regard to the creation of the
internal energy market and guarantee the smooth realization of
future energy Investment. Clear and stable frame work
conditions need to be established by public authorities so that
energy industries are in a position to react In an efficlent
and responsible manner.

b) A CODE OF CONDUCT

45.

46.

As shown below there are various energy policy areas for action
to improve both the Community’'s energy and environment
situation. However policy action Is not enough. We will only
be successful {f {ndustry and all cltizens contribute to a
process of sustalnable development. This chapter addresses the
energy industries to undertake commitments which would make
industry an Integral part of the soiution to the Community’s
energy and environmental! problems Instead of belng considered
as an uninvolved contributor to them. |In supplement to
existing or still required Community leglisiation in this field
industry would be Iinvited to do more than just fulfll these
legal requirements. Such commitments could take the form of
Community wide codes of conduct. Such voluntary industrial
commitments should Indicate clear objectives and appropriate
calendars.

Energy use has - Justifiably - glven rise to public concern.
This is due to the fact that several energy sectors have been
too slow In understanding and then accepting the Impact of

* Flue gas Desulphurisation and Selectlive
Catalytic Reduction
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thelr actlivities on the environment. The energy industry
could contribute to a process of better understanding and
acceptance by demonstrating that [t Is working diligently to
protect human health and the environment as well as to ensure a
prudent and rational wutilization of natural resources.
Specific codes of conduct accepted by the Community’s energy
Industries would demonstrate such a commltment.

Such industrial codes of conduct do already exist. The
Canadian Chemical !ndustry for example has engaged In such a
commitment called "Responsible Care". The European Enhergy
Industry (according to the speclific situations In the major
branches) should do |lkewise and should develop Community codes
of conduct based on specific Gulding Principles setting clear
objectives and calendars. Such codes of conduct couid be part
of a conventlon to be concluded by the Community’s energy
Industries. Industry would undertake the engagement to respect
this conventlion on a voluntary basls.

From the Commisslion’s polnt of view such Gulding Principles
could cover the foilowing eiements which are already partly
contalned in Community legislative requlirements:

- Environmental impact and safety assessments going beyond
the Communlity’'s legal requirements;

- Use of the best economically avallable technology to
preserve, protect and Improve the quality of the
environment as weil as to ensure a prudent and rational
utilization of enhergy;

- Examination of existing plants and installatlions under the
perspectlive of major Incidents as well as the development
of approprlate emergency response procedures;

- Assessment and |imitatlon of risks associated with the
transport of energy products;

- Communication with the public and communitles concerned on
environmental and safety rlsks;

- Workforce hazardous materials Information systems.

This listing Is not exhaustive but will be completed In
consultation with the Industries concerned. The energy

industries of the Community are iInvited to develop such codes
o! conduct within their own responsibility and In cooperation
with national authorities and the Commission. Such action
would demonstrate to the public that the energy Industry s
founded on strong ethical principles and that the Industries
Intend to take the actlons necessary to live up to them. In
paralle! to this the Commission will have to reflect on other
appropriate measures Including binding requirements in case of
failure of Industries to develop such codes of conduct.

However It Is obvious that measures to introduce greater self-
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discipline by Industry or even emisslion control legislation
will be ineffective 1f not combined with appropriate
enforcement mechanisms. Unsocial human behaviour Is a fact of
{ife and past exper ience has shown that for example, automotive
catalysts can be bypassed, antipollution devices may not be
effectively used and environmental leglisliation is not always
respected. Therefore it needs to be ensured by national
authorities that agreed environmental rules are respected and
that Infringements of laws are heavlily sanctioned.

SPECIFIC AREAS FOR ACTION

DEMAND SI1DE

D

- 51,

52.

53.

Energy efficlency

The cornerstone of Integration of the environmental dimenslion
into energy pollcy must be a Community commltment to energy
efficlency and energy conservation, which can then be couplied
with measures In other areas. In terms of environmental
benefit there Is no doubt that energy efficlency Is the best
strategy. The Improvement of energy efficiency contributes at
the same time to sound energy pollcy and environmental
protection. The Importance of energy effliciency Improvements
has not onily been stressed In various Council decisions but
also by other Internationai fora, tike the Worid Commission on
Environment and Development which believes "that energy
efficlency should be the cutting edge of national energy
policles for sustalnable development™. 70% of EEC cltlzens are
still prepared to save more energy.S8)Public

Improvement of energy effliclency affects both the production
and end-use of energy, although the potential for further galins
Is far greater on the demand side than on the suppiy slide. It
seems to be more useful to invest In end use effliciency
improvements than on the supply side. Numerous studies confirm
this conciuslon, e.g. a Canadian study of 1984 shows that real
costs to save a certaln amount of energy are half of the costs
to produce the same amount of energy. An enquiry of US
electriclity distributors has shown that In the coming ten years
an additional electricity supply of 30 000 MW would represent
an investment of 19 blllion (109) US $ and costs to avoid
this additional electricity growth by more efficient end use
app!lances would be In the order of 6 bllllon (109) US
dollars. Shifting emphasis In energy planning from expanding
supply to improving the efficiency of end-use is therefore a
central element for conslideration. The pursuit of a "least cost
planning approach" as already Implemented by utllities in the
United States would support such a shift. It must be
emphasized that the alm of a Community strategy to Improve
energy efficlency is to reduce wasteful use of energy, without
necessarily entailing any cut in comfort or production.

The main findings of the Commission’s review of Member States’
energy policles (COM (88) 174 Vol 1) clearly highiight that “Iif
no new pollicy measures are Introduced at Community and/or
national level It now seems to be clear that the achievement of
a minimum 20% energy efficlency improvement by 1995 will not be

6)Public opinion In the European Community on Energy in 1987.
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realized". This statement 1Iis stlll fully valid today. The
Impressive Improvements of the past (more than 20% Iimprovement
between 1973 and 1982) have slowed down to a meagre 3% between
1982 and 1987.

Low energy prices acting as a disincentive to energy efficiency
investments, have not changed fundamentatlly In recent years and
energy is stliil avaifabie in abundant quantities, although this
sltuation Is not In line with long term expectations. I[n this
sftuation securlty of supply, the realisation of the Internal
energy market and the commitment for environmental! Improvements
require a more vigorous Community pollcy on energy efficlency
Improvements. The Councll Declision of 11 May 1989 on a
Community action programme for Improving the efficiency of
electricity use is a valuable contribution for the Improvements
needed.

The Commission will propose a coherent global programme on
energy efflciency Improvements and energy conservation to be
presented as a follow up of thls Communication by early 1990.
This speclal Actlion Programme for vigorous energy efficlency
(SAVE) will cover a multiannual period and will have to address
priority areas of concern, as well as actlons that can quickly
yleld resuits. Measures need to be ldentified which represent
the most efflclent way of action at Community level and which
give the highest value added resuits. The ongoing non nuclear
energy research programme (JOULE) supports a signiflcant action
in the field of energy conservation covering both the
generation and use sectors.

The following type of measures may be considered In this
context:

- least cost planning,

- efficiency standards for energy technologies,
- energy efficlency standards for appllances,

- speed |limits,

- automotive fuel consumption standards,

- measures to improve transport systems, |ike the support of
public transport in clties etc,

- assessment of criteria for building Insulation standards
taking Iinto account the different climatic conditions in
the Community,

- ellmination of legal and economic barriers to facllilitate/
increase sales of power/heat to energy distributors and to
end users,

- minimisation of methane leakages from npatural gas
distribution systems.
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The proposed THERMIE Programme (COM89(121) wlill foster
technologles supporting energy efflclency Improvements. Member
States should be committed for action where Community
Iintervention does not seem to be approprlate.

56. In addition to these more sector speciflic considerations the
reallzation of the Internal energy market will Iimprove the
overall efficlency of the total energy system in the Community
and thereby yleld positive effects for the environment. A
better Integration of the Community energy systems, the
optimisation of existing structures and efforts to better use
e.g. transport systems by reducing truck movements wlthout load
(suppresslion of "quotas routiers" and of the Interdictlion of
cabotage) should result In more efficlent energy use. In order
to reduce vehicular traffic across the Communlty, the role of
rai iways should be reexamined to see If technology would assist
In making that system more competitive In time and costs with
transport by truck. For the electriclity sector alone It has
been estimated that a substantlial amount of production capacity
would be avoided by Information and mutual consultation on the
future investments™

11) Fiscal Conslderations

57. The most dlrect means of allowlng markets to Incorporate the
risk of environmental stress Is to assure that energy prices
reflect their fuli social costs. If the latter would be the
case energy prices would be ralsed thus supporting a more
rational use of energy and a quicker market penetration of
renewables. As there are a number of practical problems in
fully Internallzing environmental costs (difficulty of putting
environmental damage into monetary terms, future value to
protect the environment etc.) In the past oniy selective flscal
Ingtruments, |lke effluent charges, tax differentliations or
fees on polluting products, have been used to partly
Internalise environmental costs. The use of fiscal Instruments
which take Into account both energy and environmental
objectives is therefore an established well known concept.

58. In the frame of the reallzation of the internal market a serles
of communications and proposals were submitted to the Counci!
(COM (87) 320-328; COM (89)260) with the aim to abolish fliscal
frontiers through the approximation of Indirect tax regimes.
The Commisslion has on the other hand adopted on 25th October
1989 proposed directives modifying the 1987 proposals on the
approxIimation of excise taxes.

* see COM (89) 336 final and COM (89) 335 final
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These proposals Insofar as energy products are concerned have
been drawn up to reflect the majority practice in Member States
so as to ensure that the minimum amount of changes necessary to
national fiscal regimes are requlred. The proposal on the
approximation of exclses on mineral oll, moreover, takes Into
account to some extent, the Iimperatives of energy and
environment policies. These concerns find expression in fact
in the level of proposed rates (the fixing of the minimum rate
for petrol, the Increased differential In favour of unieaded
petrol, the level of the narrower range for automotlve gasoil).

Nevertheless, In order not to prejudge the guldelines which
will be proposed In this area, the Commission has not yet flxed
the level of these objective rates. It will do this Iin a
proposal before 31st December 1990. It should be recalled
however that the Commission has agreed that the Issue of
fiscality and the environment will be the subject of study and
subsequent proposals.

At this stage a global approach of raising existing taxes on
energy products has been used. No change to these practices Is
foreseable In the short run. In the longer term, the
introduction of new taxes, Ilike the publicly-discussed COjy
levy, the modulation of existing taxes, for example on energy
efficlency Investments, for the achlievement of energy and
environment policy objectives cannot be excluded. But the
analysls on the possible Introduction of a COp levy has to be
undertaken wlith a long term perspective and within a broad
global context surpassing the Community frame. The subject
of countercycllical taxes to support energy efficlency
Iimprovement In times of |low energy prices and to reduce
taxation in high energy price phases would be of specific
importance. All such taxes however would have to be In
conformity with the Single European Act and in particular avoid
gliving rise to the need for frontier controls.

If the Community were to move towards higher energy taxes on
the basis of energy and environmental policies, It would be
advisable to examine, In parallei, the use which shou!d be made
at Community level of the addlitional resources eventually thus
released.

b) Supply Side

1

61.

Nuclear energy

This document does not Intend to iInfluence or to judge the
natlonal investment programmes In the energy sector. With
regard to the specific objective of this Communicatlion, which
Is to have a neutral and objective discusslon on the Interface
between energy and environment, one has to underline that the
main contribution made by nuclear energy to Improving the
environment Is in the fight against the greenhouse effect.
None of the greenhouse gases, particularly COp, Iis emitted
from nuclear power sources. However radioactive wastes are
created with the nuclear fuel! cycle and when demantl!ing nuclear
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Installations at the end of their |ife span. The probliems
related to the transport and storage of thls waste are extra
difficult to resolve. Furthermore there is a risk of

radloactive releases resulting from possible nuclear accidents,
of which the long term consequences are not yet fully
understood and which may be more damaging than the Iimmediate
casuaities.

62. Nuclear energy 1Is now the major source of electriclty
production in the Communlty, accounting for 34%¥. |If the 140 or
so nuclear reactors In operation in the Community were closed
down and the electricity they generate had to be obtalned from
coal, this would result Iin COp emissions of around 550
mililon tonnes. This represents 70% of the 786 million tons of
COp emissions in 1986 In the Community from fuel combustion
for electricity production. If nuclear energy was replaced by
gas COp emissions would Increase by 242 ml!llion tons.

Nuclear energy makes a significant contribution towards

combating the greenhouse effect on the global scaie too. |If
the 430 nuclear power stations would produce electricity from
coal, this would result In COp emissions of about 1 600

million tonnes per year, of COp Wwhich represents 8% of the
21 000 mililon tonnes produced globally by the burning of
foss!!| fuels.”?)

63. At present nuclear baseload electricity has the lowest marginal
costs. However, In the long term nuclear cost caiculations
bear a certain element of uncertainty as no practical
experience has been galned so far with the precise amount of
decommissioning costs. Decommissioning of nuclear faclliities
has so far malnly concerned research reactors.

Market forces are In exlistence that tend to make In the short-
term more extensive use of these power plants wlthout any new
Investments. In the mid and long term, however, the
contribution of nuclear energy cannot be possible without new
Iinstatlations.

Use of nuclear energy varies conslderably between the Member
States and only two of them are building nuclear power stations
at present. Nuclear power Iis a controversial Issue In most
countries, with the debate focusing on safety, waste and the
transportation of radioactive substances.

64. After the Chernobyl accldent, the Commission examined the whole
range of Iits activities In the field of nuclear safety and
adopted several measures.

The Commission has sent the Council and European Par|iament a
report providing an overview of all the measures taken.8) [t
covers health protection measures, for which legal mechanisms
under the Euratom Treaty have been reinforced, and a whole
range of measures of a cooperative nature on various Issues,
tnctuding the tmproved technical safety of nuclear
Installations.

7) Source |AEA
8) COM (89) 203 final of 25/04.1989
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On the basis of this overview and the discussions arising from
it, the Commission will be looking at how it can extend and
step up its measures to help ensure that optimum safety
conditions are observed In the further develiopment of nuclear
energy.

65. Nuclear power productlon leads, as othar Iindustrial activities,
to production of waste and included In this is also the so-
called decommissioning waste. Moreover the use of radloactlive
substances for non energy purposes (medecine, Industry,
research) leads equally to a risk of exposure to radiation as
well as the production of radioactive waste In large quantity
but which in general has iow radlation levels.

The European Community monitors regularly the slituation In the
fleld of radiocactive waste management and promotes research and
common policies through Its action plan 1980-1992 (Council
Resolution of 18 February 1980, O0J C51). The second report on
an anaiyslis of the present slituation and prospects [n this
fleld has been forwarded by the Commission to the Councll| in
1987.(8) In this report, the Commission underiines that
radioactive waste management is an important feature of safety
and environmentai protection and assigns a partlcular prlority
to the selection and opening of disposal sites. A third report
on the situation In this fleld willl be prepared Iin 1990.
Furthermore the Community |Is conducting research on the
decommissioning of nuclear Installations.

Research and technical develiopment In the Community In the
fleld of management and storage of radioactive waste |is
supported through direct research (JRC 1988 -1991 Research
Programme) and cost-shared research programme; for the latter -
the Commission has recently proposed a fourth programme 1990-
1994.(10) |t must be underiined that the cost-shared programme
devotes an Important part of Its funding to the work on deep
underground pilot facilities: HADES, test drift facliity In
clay formation at Mol In Belgium and HAW, pilot facllity In the
Asse salt mines in the Federal Republlc of Germany. For high
level waste (waste contalning the highest amount of
radlionuclides of all types), the Commission has initlated a
multinational assessment of disposal methods, named PAGIS
(Performance Assessment of Geological Isolation System). the
final report has recently been publlshed* and has been
presented to the decislon-makers Iin this fleld In Madrid on 30
June 1989. According to the PAGIS report, "It may be stated,
that with due consideration to all the PAGIS results, there are
no reasonable doubts about the possibillity of achieving safe
disposal of vitriflied high level waste in any of the formation
examined, provided that appropriate sites are selected and
repositories are designed and bullt according to sound
engineering practice”.

66. Since 1982, and followlng a Resolution of Parllament, a
Commission Working Party has been responsible for advising the
Commission on the drafting of Communlty measures and examining
issues ralsed by the transportation of radioactive substances.
At the end of 1988 the Working Party finallzed a second report,

(9) COM (87) 312 final
(10) COM (89) 226 final.
* EUR 11775
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which wil] serve as a suitable point of reference over the next
few years for Community action in this fleld, which Is
integrated on the global scaie by the International Atomic
Energy Agency (IlAEA).

Following this report, the Commission has Jjust adopted a
Community action programme to ensure that the appliication of
International rules complies with the aim of the Internal
market.11) This is belng coordinated with measures concerning
the safety of transporting hazardous substances In general. [t
ils also useful to highllight that the Commission Is preparing a
proposal on the administrative follow-up of radloactlve waste
transfers.

As to new capacity and the replacement of old electricity
generating plants, the slituatlion Is different In the various
Member States. A few are facling capacity shortfalls whereas
others have a significant overcapaclty on top of that which Is
needed to meet peak demand at any time. An expansion of the
generating capacity, while not taking Into account the vast
potential for electricity savings and the optimisation
possibl|ities resulting from the Internal energy market, does
not seem compatible with a policy of putting a high prlority on
the efficient use of energy. In future capacity planning the
full potential for energy efficiency I|mprovements should be
reflected. Outdated capacity will be replaced by new plants
with higher efficliencies. This replacement process will In
general contribute to the reductlion of emisslions into the air,

Renewable Energies

To maintain the development of renewable energies, as stated by
the Community’'s 1995 energy objJectives will not only further
the diversification of the Community‘s energy supplies but aiso
contribute to a Ilimitation of emissions Into the air from

fossil fuel combustion. However this contribution to
environmental Improvement has up to today, oniy managed to
make a contribution of I|imited Importance. Even if In

certain Member States thelr share Is more Important than the
average, commerclalised renewable energies - which means that
waste and wood for combustion in particular are excluded from
the statistics - only currently represent 3% of gross internal
energy consumption in the Community. To estimate the future
potentlai of renewable energies Is especlally difficult, as
theses energies cover such varying sectors |ike blomass, use of
solar energy, hydro, especially mini hydro, geothermal and
wind energy. However, even In the most favourable scenarios,
this type of consumption wouid not exceed 8% In the year 2010.

Among renewable energies, a larger use of energy derived from
biomass could contribute to meeting a part of the energy needs
of the Community.

it is estimated that the total amount of blomass capable of
being exploited in the Community, essentially in the form of
waste, s In the order of 5% of primary energy demand.
Forecasts made in the framework of the FAST™® programme (1984-
1987) show however that blomass in Its totality - that Is

11) SEC (89) 801 final 23 May 1989

*

FAST

= "Forecast and Assessment In Sclence and Technology"
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Including waste and the use of agricultural products for non-
food purposes - could cover in theory 5-10% of Community energy
consumption before the year 2000.

It Is this order of magnlitude which It would therefore be
approprlate to have in mind when considering the share that
these forms of renewable energlies should take.

Various studies, Including FAST projects, suggest that an
Integrated and complementary system for the use of blomass
(Agro~Chemo-Energy Complex i{.e. multipurpose farms, blo-
factory, blomass reflineries, agro-refineries, etc) could be a
technically, economically and socially feasible concept, with
energy use agaln beling an Important parameter. However, any
such form of activity would have to be Judged on the basis of a
multimedia approach, e.g. not creating problems in ground water
from nitrates or Indeed producing another greenhouse gas -
NoO - by applying excessively nitrates to solls.

The production of clean automotive fuels from biomass |Is
another possible route. Municipal wastes could also be
expiolted more intensively as energy sources. More detalled
studies will be carrlied out to assess the economic viability of
these options.

These studies will have to reflect the resuits of the
Communlity‘s research programmes in this area as well as the
experience of non Community countries, notably the USA.
Especialiy the environmental consequences from blomass energy
use and the energy Implications of the whole production cycle
need to be assessed In detal!. Dlistinctions need to be made
between biomass production that substitutes for agricultural
use of land (such as short rotation forestry) and production
which maintains the agricuitural use of land (such as straw,
ethanol, grape seed oil). Such analysis, setting out the pros
and cons of blomass use for energy purposes should provide the
basls for final judgement.

The Community will continue to support the development of
renewable energies by Its non nuclear energy research and
development (JOULE) as well as by its R & D programme ECLAIR,
the latter for the production of biomass on agricultural land,
and by its demonstratlion programme, which is proposed to be
followed by the THERMIE- programme (COM(89)121). However
present conventiona! energy prices do not provide sufficient
Incentives for rapld market penetration. The Commisslion
undertakes certain actlons to create favorable conditions for
the Increase In exploltation of renewable energies In additlion
to the technological deve lopment suppor ted by the
abovement ioned programmes. These actlons for example alim at
the simplification of procedures, the Information of users or
sectorial strategles. Nevertheless the financial means for the
support of these actions are |imited, In future more vigorous
action shouid be developed with appropriate flnancial means,
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Including fiscal Incentives. Measures taken at present also
include the Improvement of the statistical database for
renewables, which |s necessary to better evaluate the potential
of these energies and to monitor thelr progress.

The potential for the exploitation of renewable energles, for
example solar energy, Is especially promising In developing
countries and technical as well as economic breakthrough would
heip to reduce emisslons into the air In these countries. It
cannot be expected that for a long time nuclear energy would be
an appropriate, large scaie option for the developing world.
Industrialised regions |lke the Community bear therefore an
obligation for continued R D & D support of renewables and need
to ensure that economlically proven technologies are
transferred to developing countries.

I11)Fuel Substltution

74.

75.
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The switch from high to low emitting fuels Is an efficient
energy measure to reduce emissions into the air, especialiy for
those emissions, | 1ke COa, where economlic control
technologles are not avalilable. In comparison with solld
fuels or oll, natural gas Iis the cleanest fossil fuel which
does not produce any ash, dust or smoke and only negiigible
amounts of SO>. In additlion, gas produces only about half as
much COo as coal for the same unit of energy. However methane
leakages contribute to greenhouse gas emissions and of course
the mining of coal releases equally significant volumes of
methane to the atmosphere. Gas combustion only produces
significant NOy wemissions which are however Ilower than
NOyemissions from coal or oll and which can be controlled
technologlcally.

An Increased use of gas for heating purposes, Iindustrial
applications or electricity generation in the Community to
replace other fossil fuel use would have positive effects for
the environment. However before such a substitutlon process Is
launched on a large scale the economic and security of supply
implications need to be analysed very carefully. The
Commission will anaiyse all these aspects In detall in the
context of the abovementioned work programme on alternative
energy policy options to reduce COs emissions. Furthermore
the Commission has already announced the review of Directive
(757404 EEC) on the use of gas In power statlons when proposing
new energy policy objectives. Only after this work has been
undertaken will the Commission be In a position to make
detailed proposals.

Clean and more Efficlent Technologies

The Community’'s 1995 energy policy objective on energy and the
environment underllines that balanced solutions as regards
energy and environment shoul!d be researched, by making use of
the best available and economically justified technologles.
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The rapid introduction of new and more efficient technologles
will not only contribute to a more rational use of energy but
can also meet major environmental concerns, such as alr
pollution arising from stationary and moblile sources.
Furthermore the development of emission control technologies,
Ilke catalysts to withhoid NOy emlisslions, continues to be of
importance for the Community. Market oriented support of these
technologles Is a major efement of any environmentally
consclous energy policy and the Communlty will face this
challenge by 1Iits ongoing research and development enhergy
programme (JOULE), energy demonstration programme and in the
future by the recently (Commission) proposed THERMIE programme,
which will have a key role to play in meeting the environmental
challenge by making it possible to reduce energy consumption,
by developing new and renewable sources and by ensuring the
clean use of coal. The new Framework Programme for Research
and Technologlcal Development (1990-1994) will generally
provide the technologlcal base for progress in those matters.

The obllgation to ensure a prudent and rational utilisation of
natural resources makes [t necessary to keep the use of fosslil
fuels as low and as efficlent as possible. There are various
advanced energy generation technologles which of fer
environmental advantages and/or higher effliclency performance.
Fluidised bed combustion, advanced coal gasification and use of
natural gas In combined cycle turbine systems are wellknown
examples to reduce acid emissions per unlt of energy generated.

The use of Combined Heat and Power, be it cogeneration by
public utilities or Industry, has overall beneficial effects,
both from the rational use of energy and the environmentail
polnt of view. At present only a fraction of the potentiatl for
cogeneration Is exploited In the Community. Where economically
favourable conditions exist the more extensive use of combined
heat and power therefore still needs to be encouraged. On 8
November 1988 the Counci| adopted a Recommendation (88/611/CEE)
to promote cooperation between public utilities and auto-
producers of electricity. Other specific actions to support
the development of combined Heat and Power will be considered
under the already mentioned SAVE programme. One should consider
in the case of new plants mandatory solutlons which prevent ail
the residual heat being simply released into the environment.

Reglonal Energy Planning

in the frame of town and city renovation actlvities,
construction ptanning and energy supply planning the choice of
fuels, especially for heating purposes, Is of paramount
Iimportance. The use of low emitting fuels and Investment for
new and more efficlient energy technologies are tools to improve
the quallity of the environment as well as to ensure a rational
utlliisation of energy resources. The Integration of
environment and energy In city planning for the transport
sector has also been identified as an essentlal exercise to
counteract the trend to more vehicles by providing an efficient
pubiic transport system. Energy planning be it on a regional or
a city level, is of prime Importance to foster these
deve lopments.
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Envi-onmental degradation has become most alarming In big
cities, especlally In the developing worid. For the year 2000
the UN predicts that there will be about sixty cities with more
than 5 mlllion inhabitants. |In the year 1900 no city wlth this
amount of Inhabltants existed and In 1850 only 6 clitles with
more than 5 milllon people existed. Fast urbanisation is
already having an impact on the environment on a global scale
and it Is now a matter of planning to mitigate the negative
environmental effects of uncontrolied urbanisation.

The Community too Is affected by this problem. The Commission
has already galned substantlial experience on regional energy
planning be It In the Community or in the Third World. It Is
necessary to further exploit this experience and to develop a
Community Integrated work programme for the Improvement of
Energy/Environmental systems In clties. Such a programme will
be submitted to the Council early 1990. The experience galned
from this programme needs to be disseminated on a largescale,
especlalty to developing countries to reduce global
environmental degradation.

concliusions

82.

83.

As shown In part one, based on a "busliness as usual scenario”,
emissions Into the air from fossil energy use will only
decrease substantially In the case of S0,. NOy emisslions
will be reduced by about 20% In the time perlod 1980 to 2010
and COp emisslions will Increase. This s an Inevitable
consequence of growth, not only economic growth but aiso basic
growth of population. WIith the reallzatlion of the Community’s
internal market additional economic growth combined with
increasing energy demand may result In accelerated poliution if
not counterbalanced by appropriate control and saving measures.
Action for environmenta! Improvement In the energy sector is
necessary and some of the measures and initiatives highlighted
could be financed through the additlonal economic gains
resulting form the realization of the Iinternal market or
through new tax systems taking Into account both energy and
environment. The creation of the internali market for energy
shouid heip to positively Infiluence the Community’'s environment
by optimisation of existing energy structures resuiting In a
more efficient energy Industry.

From the Commisslion’s point of view, four major initiatives
could be undertaken to address energy related environmental
issues.

- The first initiative - THERMIE - concerns the promotion of
energy technology In Europe and wlll be based on a
Regulation presentiy before the Counclil!.
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- The second Inltiative calied -~ Special Actlon Programme
for vigorous Energy Effliciency (save) -~ will be mainly
concerned with, Inter alla, ltegal measures at Community
level .

- The third initiative will be the drawing up of "codes of

conduct" wlith the energy Industries in the Communlity.
These codes of conduct should In addltion to existing
Community legislation establish on a voluntary basis how
energy Industrles should react on environmental Issues.

- The fourth Iinitiative will be the establishment of a
Commlttes of national experts with the mandate of assisting
the Commisslon In analysing taxatlon regimes which satisfy
at the same time energy, environmental and fiscal
requlrements.

All these Iinitiatives will be Integrated with the Commission’s
proposals for new Community energy objJectives for the period
after 1995. Furthermore the Commisgsion has proposed a
strengthening of R & D concerning fossii and renewable
energies, the use and modeling of energy In its proposal for a
Framework Programme for Research and Technological Development
(1990 - 1994).

Recognising the Increasing Importance of the environmental
dimension In energy policy both Member States and the
Community's energy Industries should follow environmentally
frlendly energy strategles. Such strategies should be based
on the following guidellnes:

- Balanced approach as regards energy and environment by
making wuse of the best avallable technoiogles not
entaiiing excessive costs;

- Broad environmental Iimpact and risk assessments In the
energy sector to reduce the environmental Impacts of
existing and new equipment In the fuel cycle, from the
extraction, production, transport and use of energy to the
disposal of energy wastes;

- Economic analysis of energy projects and strategles which
ensure that energy costs reflect, as far as possible, the
full environment costs and stimulate a more efficlent use
of energy;

- Definition and harmonisation of policles on the basis of
the requirements of the Single European Act which at the
same time respect a high level of environmental protection
and the specific environmental conditions of Member States,
especially In peripheral reglons;

- Setting of flexlble but stable legislative framework
conditions to give to Industry a secure basis for
compllance and to ensure a smooth realisatlon of energy
investments;
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- Improved Instltutional Iinks and cooperallon between
administrations responsible for energy and the snvironment;

- Continued sclentific research as regards energy and
environment, especlally on the Greenhouse Ilusue wlthout
delaying necessary preventlve or adaptive actlons.

- Collection and development of statistical Inforwation on
the relationship between energy and environment.

The respect of these guldeiines should contrlbute to the
reallsation of energy condltions which ensure a prudent and
rational utllisation of finite energy resources as well as a
high level of environmental protection. '

However Improvements will not be reallzed without spec!fic
actlions. Energy measures having positive environmental
consequences should be Iinitiated In the following areas:

- Energy efficlency: the Improvement of energy efflciency,
especlally as regards the end use Iis already nhow
contributing to the Community’s energy, environmental and
economic objectives and needs continued and intensifled
support. A coherent global programme on energy efflciency
Improvements will be proposed by the Commission early 1990.

In a period of Iow energy prices It has to be analysed
whether the conditions are met to launch a policy also
pased on fliscal Instruments to obtaln significant results
In the area of energy efficiency. This analyslis should
equally strive to exercise the macroeconomlic impllicatlons,
notably on inflation and economlc growth of such a
policy.

- Clean fuels: the Increased use of renewable ensrgies and

environmentally premium fueis, such as natural gas or
biomass based fuels, low-sulphur oil and coal, and
electricity produced from non-fossil|l fuel generating plants
are Iimportant eilements of an environmentally friendly
energy strategy. The Commission wlll consider specific
follow up actlons and will reflect on a programme to
support the production and use of agricultural energies
from biomass.

- Nuclear Energy: Nuclear power can contribute to a

limlitation of emlsslions from fossil fuel combustion. A
debate on the safety, transport and waste (including that
arising from the de-commissioning process) from nuclear
energy should be launched In a broad pollitical framework.

- Energy technologies: The technlques needed to meet certaln

major environmental concerns, such as S0, NO, and
partliculates control from coal, oil and gas use In
stationary Instailiations have been mastered and avallable
technologlies need to be put in operation at a broad scale.
Technologlies to withhold COp emissions are not yet
available. The rapld Introduction of new and more
efflcient energy technologles wilil substantially contribute
to a more rational use of energy thereby reducing emissions
and the productlon of waste. The proposed THERMIE
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-Programme wil! have a major role to play to support these
technologles In a market orlentated way

The Commission will consider the elaboration of speclific
proposals to advance balanced solutions as regards energy and
environment where natlonal actions are lnsufficlent because of
the global dimenslion of problems Invoived and where the
inclusion of the wlder Community dimension wlli give the
highest value added resuits. For the near future it s
necessary to establish a common understanding in the Community
on the problems ralsed In this Communicatlon so that progress
can be quickly realized on the basls of broad consensus. To
achieve this the Council is invited:

- to support the Commission’'s work to deepsn the analysls on
past and future emission trends;

- to coilaborate with the Commission In the executlon of the
work programme on alternative policy options to reduce
COo emissions and other energy related greenhouse gas
emisslons;

- to take Into account the horizontal guldellnes concerning
the integration of the environmental dimension Into snergy
policy;

- to support the Initiative proposed by the Commisgion on the
analysls of taxation regimes which satisfy at the same time
energy, environmental, fiscal and macroeconomic
requirements;

- to support the Commission In its call for the establishment
of a code of conduct with energy industries;

- to agree on the areas ldentifled for action to improve the
environment;

- to cooperate with the Commission In setting priorities for
follow-up action, based on the guidellines in the
Communication.
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Annex |
SCENARIO ASSUMPT IONS
The energy balances presented in annex [l and the corresponding
emission est/mates [n annex IV have been prepared as part of the

report “Major Themes In Energy to 2010° and are derived from the
scenario “Conventional Wisdom”. The key components of this

scenario are:-

SCENARIO | “CONVENT IONAL W|SDON*
DEFINITION

1. INTERNAT IONAL SETTING

1.7. ENERGY PRICES (1987 US dollars):

ol $17.5/bbl [n 1995; $20/bbl in 2000 and $30/bb! In
2010;

Gas fndexed to oil up to 2000 and to coal thereafter;

Coal $49/tce in 1995; $50/tce in 2000 and $60/tce In
2010.

Economic outl/ook:

1.2. GDP World at 3.2% average annual grewth from 1990 to
2010;
CPEs at 2.7% average annual growth from 1990 to
2010;
LDCs at 4.0% average annual growth from 1990 to
2010;
OECD at 2.8% average annual growth from 1990 to
2010.

2. EUROPEAN COMMUNITY
2.1. INTERNAL MARKET

moderate, but positive macroeconomic effect. The economic
outi/ook up to 1993 /s similar to that indicated in the
report "Europe in 1993" prepared by BIPE et al (2.6 %
annual GDP growth rate).

2.2. GDP

2.6% average annual growth from 1990 to 2010 (that for
1968-88 averaged 2.8 %

2.3. SECTORS

Industry some industrial growth; stability of energy-
intensive branches; '

Tertiary strong growth of services;

Domestic 2.5% growth in private consumption from 1990

to 2010.
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3. ENERGY-RELATED ASPECTS

3.1

3.2

3:3.

RESOURCES; assumes that over the next 20 years there are
no‘physical resource |imitations.

TECHNOLOGY

further penetration of new (although existing) industrial
processes (e.g. electric furnace, continuous casting);
penetration of more efficient industrial equipment (10%
Improvement); efficiency of domestic thermal uses
improving by 10%; renewal of equipment at end of normal
life time; penetration of electric appl/iances at a
faster rate thus improving efficiency.

BEHAV | OUR

industrial energy demand following economic c¢limate;
wealthier people facing relatively low prices leading to
reversible behaviour (e.g. car mileage; higher space
heat/ng) up to 1995 and more rational behaviour
thereafter.

4. POLICY ASPECTS

4.

1.

ENERGY INTERNAL MARKET

following most of current views [n Member States and
uncertainties about final decisions of the Council, there
is no explicit assumption of a compl/ete internal market
in energy, such as in the fields of tax harmonisation and
electricity and gas trade; some convergence of both pre
tax fuel and investment costs between Member States s
antic/pated.

ENV IRONMENT

application of Community legislation; this is not
expected to s!/gnificantly constrain the energy demand and
supply system (balance and fuel mix).

ENERGY

no spectlal concern on energy, allowing. market forces to

drive the whole system within the existing policy
framework.



-

ANNEX 11

CONSUMPT ION OF FOSSIL FUEL FOR _COMBUSTION PURPOSES

Break down by Sector

Mtoe 1980 1987 1995 2000 2010
Power Generation 243.8 211.5 259.3 287.4 319.0
Solld fuels 140.5 146.3 170.8 203.0 250.8
oll 71.1 36.3 §5.3 48.5 21.0
Gas 32.2 28.9 33.2 37.9 47.2
Other Transformations 36.4 27.8 27.7 25.8 24.6
Solld fuels 30.2 24.7 23.4 21.9 21.7
oil 6.2 3.1 4.3 3.9 2.9
Gas 0 0 0 0 0
Energy Sector 45.7 40.3 39.5 39.4 37.9
Solid fuels 1.3 0.8 0.6 0.5 0.8
ol 33.9 28.3 29.9 29.5 27.5
Gas 10.5 11.4 9.0 9.4 9.6
Industry 195.4 169.1 170.2 170.2 177.2
Solid fuels 41.1 40.8 38.1 37.9 39.7
ol 90.9 50.3 §4.1 51.4 49.5
Gas 63.4 68.0 78.0 80.9 88.0
Residential/Commercial 223.8 221.3 232.9 227.3 219.2
Solld fuels 21.8 17.3 13.9 11.5 9.2
oil 124.9 105.4 103.7 93.8 79.3
Gas 77.3 98.6 115.3 122.0 130.7
Transport 167.8 | 195.9 | 233.0 | 240.9 | 247.5
Solid fuels 0.2 0.1 0.1 0.1 0
oli 167.4 195.6 232.7 240.6 247.3
Gas 0.2 0.2 0.2 0.2 0.2
+OTAL ' 912.9 ’85§.9 962.6 991.0 1025.4
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Emissions by sector, by fuel category and by pollutant
(Scenario 1, Energy 2010)

CEE 1000 tons
19890 S$02 NOx CO02
Power generation 9 946 2 578 870 700
Solid Fuels 5 896 1782 568 405
Oil 4022 607 201 917
Gas 29 189 100 378
Other transformations 0 0 0
Solid Fuels 0 0 0
Oil 0 0 0
Gas 0 0 0
Energy sector 1 495 270 124 039
Solid Fuels 39 8 4979
0il 1 400 228 89 445
Gas 55 34 29 615
Industry 4 243 904 626 593
Solid Fuels 457 106 159 401
Oil 3743 550 272 239
Gas 43 248 194 954
residential/commercial 2 307 662 620 223
Solid Fuels 571 76 78 012
0il 1735 426 382 834
| Gas 1 160 159 377
Transport 615 5 488 514 947
Solid Fuels 1 0 0
oil 614 5 488 514 947
Gas 0 0 0
Total 18 606 9 903 2 756 502
Solid Fuels 6 964 1972 810 797
Oil 11514 7 300 1 461 381
Gas 128 630 484 323

4.09.89
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Emissions by sector, by fuel category and by pollutant

(Scenario 1, Energy 2010)
CEE 1000 tons
1986 SO2 NOx CO2
Power _generation 8 610 2 395 786 414
Solid Fuels 6 508 1 894 590 119
Oil 2 081 337 107 226
Gas 21 164 89 069
Other transformations 0 0 0
Solid Fuels 0 0 0
0il 0 0 0
Gas 0 0 0
Energy sector 319 210 93 320
Solid Fuels 23 5 3228
oil 758 172 63 422
Gas 39 32 26 669
Industr 2 116 718 496 479
Solid Fuels 657 164 167 994
Oil 1404 314 157 687
Gas 55 241 170 798
residential/commercial 1 296 611 606 715
Solid Fuels 501 69 68 945
0il 794 345 338 947
Gas 1 197 198 824
Transport 589 5 621 577 5§27
Solid Fuels 0 0 0
Oil 559 5621 577 527
Gas [} 0 0
Total 13 400 9 556 2 560 455
Solid Fuels 7 690 2132 830 286
0il 5594 6 790 1 244 810
Gas 116 634 485 359

4.09.89
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CEE 10060 tons

Emissions by sector, by fuel category and by pollutant
(Scenario 1, Energy 2010)

S02 NOx CO2
Power__generation 8 301 2 513 871 576
Solid Fuels 6 012 1927 658 290
0il 2270 429 137 521
Gas 19 157 75 765
Other transformations 0 0 0
Solid Fuels 0 0 0
0il 0 0 0
Gas 0 0 0
Energy sector 714 214 83 964
Solid Fuels 15 4 1 887
oil 699 198 75 903
Gas 0 12 6173
Industry 2 473 772 528 143
Solid Fuels 544 149 154 252
0il 1871 333 157 785
Gas 58 290 216 106
residential/commercial 1 131 539 611 449
Solid Fuels 447 52 66 579
0il 685 263 321 836
| Gas 0 223 223 034
Transport 669 6 580 671 616
Solid Fuels 0 0 0
0il 669 6 580 671 616
Gas 0 0 0
Total 13 288 10 617 { 2 766 748
Solid Fuels 7017 2133 881 008
0il 6 194 7 802 1 364 661
Gas 77 682 521 078

4.09.89
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Emissions by sector, by fuel category and by pollutant

(Scenario 1, Energy 2010)

CEE 1000 tons
1995 SO2 NOx CO2
Power generation 6 495 2 303 966 047
Solid Fuels 4410 1 746 711 397
0il 2072 392 164 430
Gas 13 165 90 219
Other transformations 0 0 0
Solid Fuels 0 0 0
oil 0 0 0
Gas 0 0 0
Energy sector 752 229 90 312
Solid Fuels 13 3 1723
oil 739 212 81 744
Gas 0 14 6 844
Industry 2 516 795 533 090
Solid Fuels 584 160 155 214
oil 1879 331 155 482
Gas 52 304 222 394
residential/commercial 1 064 545 611 403
Solid Fuels 390 45 57 749
oil 675 259 312634
Gas 0 241 241 020
Transport 719 5 716 715 134
Solid Fuels 0 0 0
oil 719 5716 715 134
Gas 0 0 0
Total 11 546 9 589 2 915 986
Solid Fuels 5398 1954 926 083
oil 6 083 6911 1 429 425
Gas 65 724 560 478

4.09.89
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Emissions by sector, by fuel category and by pollutant

(Scenario 1, Energy 2010)

CEE 1000 tons

2000 S02 NOx CO02
Power __generation 3 855 1 735 1 085 234
Solid Fuels 2 561 1383 846 418
oil 1287 213 151 724
Gas 7 139 87 092
Other transformations 0 0 0
Solid Fuels 0 0 0
0il 0 0 0
Gas 0 0 0
Energy sector 760 231 88 356
Solid Fuels 12 3 1518
Qil 748 213 79 569
Gas 0 15 7 269
Industry 2 415 797 531 647
Solid Fuels 620 170 154 646
0Oil 1746 309 145 579
Gas 49 318 231 422
residential/commercial 925 528 582 750
Solid Fuels 309 35 45 483
oil 616 237 282 242
Gas 0 255 255 025
Transport 750 4 595 739 746
Solid Fuels 0 0 0
oil 750 4 595 739 746
Gas 0 0 0
Total 8 705 7 884 3 027 732
Solid Fuels 3502 1591 1 048 065
il 5148 5 567 1 398 860
Gas 56 727 580 808

4.09.89
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Emissions by sector, by fuel category and by pollutant

(Scenario 1, Energy 2010)

CEE 1000 tons
2010 SO2 NOx CO2
Power generation 552 1 298 1 202 582
Solid Fuels 487 1085 1 032 470
0il 61 45 59 896
Gas 4 169 110 216
Other transformations 0 0 0
Solid Fuels 0 0 0
0il 0 0 0
Gas 0 0 0
Energy sector 721 247 86 781
Solid Fuels 9 2 1108
Oil 712 231 78 780
Gas 0 14 6 892
Industry 2 394 846 553 113
Solid Fuels 732 201 162 699
il 1616 290 138 951
Gas 46 356 251 462
residential/commercial 778 504 547 187
Solid Fuels 248 28 36 300
0il 526 204 238 003
Gas 0 273 272 883
Transport 790 4 804 760 891
Solid Fuels 0 0 0
il 790 4 804 760 891
Gas 0 0 0
Total 5 232 7 700 3 150 552
Solid Fuels 1476 1316 1232 577
Oil 31706 5573 1276 521
Gas 50 811 641 453

4.09.89



ISSN 0254-1475

COM(89) 368 final

DOCUMENTS

EN | 12 15

Catalogue number : CB-CO-89-574-EN-C

ISBN 92-77-55597-1

Office for Official Publications of the European Communities
1.-2985 Luxembourg





