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In Be :rlin, will be held in Mun h 1995 lhc Sirst (nn/( rence u/ the I um s to the Iramcwnﬂ( .

Convention on Climate Change, which was-sct up at the: 1N Conference on lnvironment and
De velopment at Rio de Janciro, 1992 In this convention, the. dcvclvpcd ngmm inthe world

wmmmul themselves to a gradnal limitation of their grcvnhuusc gas emissions, in particular

concering €02 which is by far the most important and best known greenhouse gas. In thls
process, the XU decided to a swabilise its CO? emissions in 2000 ar 1990 levels.

Current analyses indicate. that with prevailing e xpectations conceming energy prices and
cconomic. growth, the KU could fall short of its slablhsamm commitment by 5% to 8%. The
' Commission underlines, therefore, the very impornance of reaching this objective. It will require
a more wgumm implcmcnlatmn uf current Community and Mcmber Srate programmes

In_ response o Ih_c n'qmrsl of Ihc Councif, lhc ('ummi.s'sirm presents in this a’ncument a

preliminary analysis of the policy options which it should consider for CO? limitation in the
perspective of 2005-2010. In the light of the deliberations in Council and ar the Berlin
Confercnee, the Commission will claborate a more detailed Communication at a later stage. I'rom
this preliminary analysis, it is already clear that a significant technical potential exists to limit
and reduce: CO2 emissions-beyond the year 2000, 1f this potential is 1o be exploited, substantive
measures will have to be wken: the improvement of cnergy cfficiency and the penetration of
renewable cnergy sources, completion of the-internal energy market, a change of transport modes,
“an upward review. of cnergy taxes, a better focus of its R&D policies, and an' intensified
cooperation wilh"lhinl countrics. The Commission underlines, however, that many of those
measures can be introduced with a view to achicve substantial bem :fits in other policy areas, like
energy. R&D and transpont, as well as growth, competitiveness and employmem as already
indicated in the ommission W hite Paper of December 1993.

In.conclusion, the main message of the Community to the Conference of the Parties should be
" the following: it is committed to implement the nccessary measures, first, fo stabilise its . C ‘02
emissions in the y('ar 2000 and, sccond, 10 limit and reduce (102 emissions be y(md the year
2000 1t also stresses the importance of designing wst-c[fccﬂve slmlcglcs in the hopc that other

nations w lIl PUISHE d more wslamablc pulu Y in lhc Suture. : :
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INTRODUCTION

The Council conclusions of 15-16 December 1994 regarding the preparations for the first
Berlin Conference of the Parties to the Framework Convention on Climate Change (Berlin,
28 March- 7 April 1995) included the request to the Commission for the elaboration of "a
set of options in terms of policics and measures to be taken at Community level and by
Member States and the resulting emissions for the European Union as a whole, aimed at
progressive limitations and reductions of CO2 and other greenhouse gases at the horizon
2005 and 2010". 3

At the same time the Council asked the Commussion to review the relevant programmes
of the Member States in order to assess whether progress 1n the European Unton s
sufficient to ensure the fulfillment of the Community CO2 stabilisation target for the year
2000, and submit appropriate proposals before the. next meeting of the Environment.
Council. : '

The present paper will deal with. the set of options for actions in the time frame of 2005
to 2010 while covering at the same time ways to achieve the stabilisation target of the -
Community. For some of the key measures envisaged in the past at EU level, such as the
carbon/energy tax, there may be a need for a MS response in absence of a Community
deciston. The overview of the national programmes and their assessment will be the subject
of a separate paper. This paper is concerned mostly, although not exclusively, with policy
areas to be. considered at Community level,

Energy related CO2 emissions in the Community by 2000 are expected to increase some
S5 to 8% over the 1990 level (see annex 1). This projection is based on the assumption of
healthy economic growth for the rest of the decade and the continuation of the present
energy sttuation. New measures taken at the Community level, because of the time required
for the proposals to be elaborated, agreed by the Council and implemented by the Member
States, will only have a limited impact on the year 2000 emissions. Therefore, at this stage,
assurance for achieving the Communily siabilisation - objective, rests with the
implementation of curnrent national and Cemmunity programmes, including the introduction
of the carbon/energy tax. Many measures to be taken in the framework of existing national
programmes can still contribute to the stabilisation objective, ¢ g demand side management
programmes, investments in cogeneration, fiscal measures as well as specific measures, like
third party financing, included the SAVE directive. Due to the delays in the implementation
of national and Community programmes, a more important effort is now required in these
areas. So, while our attention is now called by the Council to be focused on the perspective
beyond 2000, the Commission underlines the importance of reaching the 2000 objective.
Failure to do so could damage our ability to convince developing nations in particular to
pursue a more sustainable future.

New measures taken at Community level will be primarily useful for further CO2 and other
greenhouse gas limitations beyond the year 2000. Our list of options will take its departure
from the list included in the Council conclusions of 15-16 December 1994 Although not
yet exhaustive, our list has been enlarged to include the most important national or
Community actions for effective control. This working paper is not meant to provide an
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50,

evaluation of the costs and thc lmp‘u.t on cmissions of individual pollcy measures. ‘A
detailed evaluation will have to be undertaken before concrete pollcy proposals can_be
made and the Commission ‘intends to present a workmb paper on this subject. Particular

'cl‘forl has been madc, however to integrate lessom from past experience.

_l*nst ] 9lmteg|c terms, the goal ‘of integrating- the (()2 limitation objechve in other
policy areas needs to be pursued and reinforced. The benefits of integration do exist: CO2
abatcment policies should, in many cases, be implemented on their own: right, as they
bring substantial secondary benefits in dlffercnt policy areas. In this context, it 1s

* pertinent to emphasize that preference be given to precautionary mesures. As aiready put

forward by the White Paper on growth, competitiveness and employment, it is possible .
to iritegrate. economic and social objectives of the Community with those related to the

“envitoniment. As a result, our list of options is presented in a way which highlights '
possible. stralcblcs |1nkbd to key areas of Community dLllVlty where on;:,omg> processes

can be rcmf()ru,d .

B Encrgy policy, as put forward mn the Green Paper for a F:uropcan. Union Encrgy Poticy,
' is’concerncd with balancing -and developing synergies between- environment protection,
energy sccurity and compclitiveness. Compctitivencss and welfare' should be improved
by bnngmg down the costs of cnergy ‘scrvices to the final consumer through a rational

usc of energy, which will du.rcasc cnergy usc: and rcducc other cnnronmcnlal problems
(alr pollution). . :

.- Transport policy has sct as its goal to achicvc a suslainablc moblluy This will incvitably

' imply structural changc in the transport scctor, likely.to limit substantially CO2 emissions.

® . As alrcady rccommended by the Commission White Paper, fiscal policies havc a
important rolc to play in rcducing uncmploymcnl whnlc at thc samc lime llmilmg COo2
cmissions. : :

LR RTD pﬂllq has now identificd the cnvironment, and CO2 limitation in particular, as the

* main driving force for the technological change. New encrgy technologics will play a
crucial rote afler 2000 for the mitigation of CO2 cmissions; their implementation would
also’ improve compctitivencss. of the curopcan industry through the’ crcatlon of markets
and products. - :

] Progresstvely, other policy arcas intcgrale: a brccnhousc gas abatcment dmu,nsnon in
‘ particular, it will incrcasingly become a dimension of our ¢xtemal relations.  Possible
syncrgics with other policies , such asagricultural as well ay structural pohc:cs nced atso
to bc cmphasized. At Member State ley cl, housing, urban rcnewal and land-use planmng
_ policies have also an important impact on the development of CO2 cmissions.

Second, the challenge of integration, in policy terms; has perhaps been underestimated.
A considerable political commitment is required in all these policy areas if CO2
limitations are to take place effectively. This challenge forces us to concentrate our
efforts on the implementation of concrete measures rather than on the setting of long term--
"targets. As a fesult, when looking beyond 2000, it must be stated that even CO2
stabilisation will remain very challenging biven' present energy and economic structures
and- the expectations for economic growth. It needs to be remembered that CO2

-stabtllsatnon means that a growing GDP has to be produced with thé same amount of ~

(€02 emissions. On the other hand, in the longer term, the range of cost- effectlve
pOSSIbIlHILS to limit CO2 emissions also. becomes larger, as a larger part of the stock of
eqmpmums is being replaced by new, cleaner and more efficient’ technolog,les |ssued from
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the RTD activity. In this context, we need to recall that many of the potential actions
tdentified in the carly 19905, and n particular by the Community strategy to limit €02
emissions and improve cnergy efficiency, have not yet been utilised, if at all taken place.
Taken together, the options developed in this paper could in principle allow achievement,
beyond the CO2 stabilisation of 2000, of reductions of 5 to 10% in the time frame of
2005-2010. The effective results will, however, depend on concrete action being
undertaken in time at Community as well as national level.

OPTIONS
Changing market structures: completing the intemal market of energy

Electricity generation from fossil energy sources and gas account for nearly 50% of
energy related CO2 cmisstons in the Union. Market structures have therefore an
considerable impact on total CO2 emissions.

The role of market liberalisation in limiting CO2 emissions needs to be further
emphasized. The internal energy market may allow the increased efficiency of the system
‘through a better allocation of resources and the development of autoproduction, which
is particularly suited to be undertaken in an energy-efficient (cogeneration) or renewables
mode, . Its completion could therefore give the opportuntty to increase the production as
well as exchange of electricity produced in an energy efficient and/or low carbon mode.

‘Transeuropean netw orks optimise the use of electricity generation capacity (including low
carbon capacity) throughout the EU and bring low carbon fuels to regions where they
could not be used before. A rapid implementation of these networks 1s therefore needed.

While market liberalisation will improve the economic efficiency of energy supply, it is
essential to take advantage of the demand side potential for CO2 abatement as well.
Integrated resource planning for electricity and gas is therefore to be actively promoted
in the framework of the completion of the internal market for energy. Utilities should
therefore investigate supply side and demand side management options (energy efficiency
and renewables at consumer level) on an cqual footing. This requires that utilities be able
to obtain profits, not only from selling gas or electricity, but also from energy services
they provide in the form 1.a. of energy efficiency investments in end use sectors. Towards
- this direction, a commumty measure 1S in preparatlon

Market lLiberalisation is expected to bring about cost-effective options to limit CO2
emissions, provided energy prices integrate external costs. At the same time, dialogue .

. with the power generation sector nceds to be strengthened. Such a dialogue would
integrate different aspects, such as energy security, environmental protection and
competitiveness and would result 1.2, In an integrated approach of greenhouse gas and
acidification objectives. The strengthening of this dialogue should encourage the use, in
appropriate circumstances, of voluntary agreements.



Ri-.u_noving bamiers to enengy efficiency improvements andgto penetmﬁon of -renew ables

21.. Thercis a wnxlduablc Community dimension in |mpr0va enengy efﬁclency not only
Jin“view of the internal market dimension, but-also as this is a strategic objective which
impacts on many aspects of LU life (eg wmpulvulgss_ cmployment, environment,
regional development and energy sccurity). Energy efficiency improvements'in end-use
sectors remain undoubtedly the most important and attractive CO2 limiting option in the
medium term. By removing specific barriers to energy efficiency improvements in.
industrial, domestic and tertiary as well as transport sectors, billions of ecus could be-
saved throughout the economy, by bringing down the cost of énergy services. The options
22 to 24 are desn;:,ned to give a C ommumty contribution to the removal of bamers to
energ,y effCIency |mprovements o SR
22, Energy efﬁciency measures could_ be strengthened within the forthcoming SAVE IL
® Improving the encrgy clficicney of cnergy using cquipment has a strong intcrnal market
~ dimension. There is large scope for improving energy cfficiency of appliances used in the
domestic/tertiary scctor, which arc responsible for about 17% of CO2 cmissions in the
Community (hcating usc not included). Minimum . standards, voluntary agrecments,
_international negociations and/or legislation; arc Key measures to remove from the market the
least ¢fficient technologics, which continue to be sold to thosc consumers who remain
unaware of the long term benefits of purchasing more cfficient oncs. Complementary  to
standardisation - cnergy labc,llm;_., prondw information to ¢ncourage the usc of the most

-efficient appliances. The adoption of Commission dircctives, in the framework of dircctive..

92/75/EEC, should thercfore be aceelerated and extended. It is furthermore csscntial to cnsurc
the rapid and full implemcntation in thc Mcinber States of the SAVE Dircctives already
adopted (in particular concerning heating requircments of houscholds). In a different context,
the implementation of the European ‘ccolabel scheme may  also be speeded up with a view
“to limit the overall impact on the environment, including CO2 cmissions.

"~ ®m There is also a strong Commuml) dimension in disscminaling information through’ networks
and supporting pilot actions on c¢.g. transport, buildings, cogeneration, rcglonal and local -
cnergy cfficiency initiatives and third party ﬁnancmg

2.3.  Community support to urban and regional energy management could- also be

' strengthened, through harnessing the experience within the Member States in the frame

of cohesion pohicies. The bottom-up approach in the field of energy “management

contributes to CO2 abatement. The Commission_has financed the setting-up of energy

" agencies at regional and city level for the diffusion of energy management. Recognising -

and strengthening the role of local authorities, particularly well placed for mﬂuencm;,
citizens' behaviour, is a base of acting locally on global issues.

24 As regards. the industlial sector, which 15 directly responsible for 18% of CO2 and

o -indirectly for about 30%, eneigy efficiency improvements are usually brought about by
the market. However, in differént sectors, energy efficiency measures by individual
companies could be further promoted. Combining the scattered ‘expertise on energy
efficiency  with private financial resources can ‘create a market offering busmess
‘opportunities, on the one hand and lower energy costs on the other

. T_h& ongoing dialoguc of lhc Commission with industrial scclors,shou‘ld be rci,nforccd,:with o
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a view Lo removing uncertainty for cconomic actors, facilitating stralegic devclopments for
providing cnergy scrvices.as well as making operational the issucs of partnership and co-
responsibility as set out in the Fifth Action program.

®  The strengthening of this dialogue should encourage the usc, in appropriale circumslances,
of voluntary agreements with the aim of improving cncrgy cfficicncy and limiting CO2
cmissions. In this respect, the development of a framework at Community level to cover the
usc of these voluntary agrcements should also be considered. taking into account the
Communily competition policy.

® The implementation of the Environment Management and Audit Scheme may also be
speeded. up with a view to limit the overall impact of industrial activitics on the cnvironment,
including CO2 cmissions.

The integration of renewable energies into the energy market is also a strategic goal with
many dividends and a significant share of these energies in the whole energy balance has
to take place by 2010, Technical (both supply and demand side aspects), economic and
social aspects of renewable energies “have to be addressed in cooperation with
professional organmisations, authornitics at the local, regional and national levels and
industries (including SMEs). Synergies should be sought with other relevant EU
instruments, such as Structural and Cohesion Funds, Common Agricultural Policy, etc...

Removal of non-technical obstacles to greater use of renewables including harmonisation,
standards, financial support for pilot action, information, i.e. continuation and
strengthening of ALTENER is a straightforward option. The contribution of renewables
to reducing CO2 emissions might be expected by the year 2010 to amount 6.5% of the
1990. level of CO2 emissions through existing programmes like ALTENER, - JOULE-
THERMIE, the implementation of carbon/energy taxes, like the one proposed by the
Commission, and the completion of the internal energy market. In parallel with problems
of cost-effectiveness, issues of acceptability as regards environmental impacts should also
be addressed, as this is a prerequisite for making renewables a significant option for
greenhouse gas abatement.

Transport: changing market structures, improving vehicle efficiency and fostering
behavioural change

The transport sector in the European Union accounts for about 25% of total CO2
emissions; 1t is the second-most important sector in terms of CO2 emissions. Other air
emissions from transport will be limited under current and proposed Community
legislation. Transport-related CO2 emissions, however,” are forecasted to increase
significantly under a "business-as-usual" scenario, in relative as well as absolute terms,
as transport demand is likely to continue its upward trend. Options to limit and reduce
CO2 emussions from traffic can focus on improving the fuel-efficiency of vehicles,
developing alternative fuels and engine systems as well as enhancing the efficiency of
the overall transport system (e.g. by a shift to more fuel-efficient transport modes). In the
longer term, more efficient land-use planning and advanced forms of communication, i.e.
teleworking and information highways, could limit the demand for mobility. Economic
and fiscal instruments, technical measures, RTD for new advanced technologies (electric
vehicles), voluntary commitments, transport planning and infrastructure investments are
undoubtedly the main types of instruments to .achicve these objectives. The followmg,
policy arcas are particularly promising to limit CO2 emissions.
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The Comnussion is- called on by the ‘Council to make a proposal concerning. a
C ommunny measure o reduce (0, emissions from passenger cars. Important elements
o wnsndcr in this respect are commitments by industry to produce more* ‘efficient cars, .
cconormic and hsull measures to. modify consumer behaviour through fuel excises and
vehiclé taxes, as well as reference’ standards. From a technical point of view, a substantial

- improvement in the fuel cconomy of new cars is possible over a period of 10 to, 15 years:

The technical potential for improving the fucl efficiency of new cars over a period of 10

to 15 years is estimated up to 40%. Preliminary evidence suggests that a major part of
this potential could be realised at current market prices without increasing the overall .
costs of car ownersh:p and usage to consumers. Measures for improving fuel efficiency

of heavy- duty vehicles could also be investigated, as well as accompanying measures at

‘Member State level to improve driver behaviour.

- The reductlon of CO2 emissions w:ll have to be part of a compmhensnve pollcy package
to reduce the large external costs of the current transport system, in particular congestion,
accidents and air pollution To that end, the Commission is currently preparing a Green
Paper on the internalisation of external costs. ‘ ’

B - Clearly, it is nccessary to carclully analysc appropriate instruments for internalising
cxternal costs and morc cffort should be ‘devoted to gaging their magnitude. In this
context, the use of road pricing will undoubtedly have to be considered more atientively,
-at’Mcmber State level, and the Community will have (0 work with'the Member Stales
towards cnsuring compalibility bctween various systems. .

= A modal shift in both thc’ passcnger and the freight scetors while maintaining high

' loading ratios is important. Although loading ratios and technical factors arc 1mportam
under most circumstances, rail and waterway transport is more fucl-efficicnt than road
and air transport. Public passenger Iranspori is in- principlc more fucl-cflicient than
“private passcnger cars. Such a shift will require, as a precondition, an'improvement in
the infrastructurc and in the scrvice levels of railways, watcrways, combined lransport'
and public transport, including a higher intcroperability and intermodality of the transport

- system accross the Union. In this context, the Community is prepared to strengthen its
“cfforts towards thc improvement of the cnvironment, including the assistance’ for
environment- fricndly transport infrastructurés. Also, in the context of structural policics
and of transcuropean nctworks, the Commission intends to apply with rigour the
‘Community . legislation on cnvironmental- matters mcludmg, cmnronmcnlal impact
asscssments (or infrastructurc projccts. S

8.  Travcl distances and associaled traffic and cnergy consumplion arc panI) dctcrmmcd by

' land-usc planning. The modal split is influcnced by the accessibility to transport uscrs of
the different means of transport. Integrated transport and land-usc ptanning can thercfore
help to reduce traffic, where appropriate, especially on the less fuel-cfficient modes. This-

. mecasurc will have an effect only over the medium to long-term. Mcmber States could
review the corresponding transport and land-usc planning guidelines.

n Government-industry agreements could contain commitments for sectoral CO2 reduction -
or spceific mcasures to be taken by both sides.” Voluntary measures by industry coald
“include a code of conduct on the advertisement of vchicle pérformancc the integration
of. lransporl aspecls into cco-auditing and ‘improved coordination between road haulage
opcralors lo improve loadmg rallos :

Fiscal instruments: integrating environmental concems in the fiscal system

-

7.
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In parallel with and reinforcing the measures o improve users' and consumers' energy
efficiency, the Commussion still considers, as apreed with the Council, that economic
mepsures remain necessary. In particular, the seale of the enussions sull warrants widet
usc of instruments taking fuller account of the external costs in the future policy on the
greenhouse‘effect. In this context, recourse to fiscal instruments, as advocated since

1992, is still on the agenda. Many of the non-fiscal options discussed elsewhere in this

paper will in fact only attain their full emission abatement potential in a context of higher .
final energy prices. Taxation, whether at the national or the Community level, is likely
to play an important role in this context. Finally, the approach put forward by the White .
Paper on growth, competitiveness and employment should be strongly underlined. The
reduction of non-wage labour costs, financed by carbon/energy taxes, would reduce
unemployment and, in particular, facilitate the integration into the iabour market of low
and non skilled labour.

The delays in implementing the Commussion ‘proposal to introduce a CO /energy tax
(COM(92) 226 final of 30 June 1992) combined with the specific problems encountered
in devising a liscal instrument meeting the general requirements and the Member States’
more specific requirements have prompted the Commission to fine tune its approach to
make the most of the complementary features of the vanous fiscal measures which could
be envisaged. '

. The Commission maintains the approach in its 1992 proposal on the CO,/energy tax, but
1t notes that the proposal poses serious short-term tmplementation problems for a number

of Member States. Without changing its nature as an objective of high relevance for the
Union, the Commission believes that, for the Member States which wish to press ahead
with environmental taxes on energy, this (s an appropriate time to propose an.amendment
introducing a transitional phase providing the degree of flexibility for which a desire was
expressed at the Essen Summit and at various Council meetings. However, the guidelines
which it intends to submit to facilitate implementation of a fiscal instrument call. for a
close, detailed review of the needs and possibilities, based on the lessons which can be
learnt from the situation in the Member States which already apply such fiscal measures,
whether on their own or alongside long established excise duties. Generally, the use of
cconomic instruments should be decided in a common framework, including minimum
rules, to avoid potential distorsions of competition within the Union, while giving
Member States the possibility 1o go forward on environmental policies.

In the context of this review, the Commission will also take account of the options
offered by harmonized excise duties on mineral oils, with regard to both structure, where
extension of the range of products liable could be considered, and rates, where
environmental concerns could add to the demands of the internal market for greater
harmonization. The advantage of this option is that it fits into a largely harmonized, tried
and tested framework, systematically revised every two years. An increase, in real terms,
in the excise duties on mineral oils would contribute to the awareness-raising needed
amongst consumers.

This combination of a CO./energy tax, where applied, and of predictable, repeated
increases in excise duties would have a powerful effect on user béehaviour. In this
connection, monitoring of any national fiscal measures taken by the Member States

8
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l)dmc or .mcl the (nmnmmly measures would hc ol preat Iwnchl for evaluating the -
Commonity: pulu fos When upplvuw the MontorHg moe lumisay, the Comnnssion will .

thereloie keep a pumwlmly Vlhlhull wuu.h on the hsunl measures adoplcd by lhc

Member Sldlcs : N
New technologies 'and RTD

Ihc will to stabilize or reduce CO, emissions beyond lhc year 2000 gives technoloycdl
dew.,lopmt,nl a crucial role: in pdfllLU'dl the timescale 1s long enough to bring the new
technological options on to the market-and increase their overall efficiericy. In addition
to the Member States' RTD programmes, the Community has another key instrument for.
~ development of new cenergy technologies in the form of the framework programme.

Under this, a specific programme on non-nuclear energy - the Joule/Thermie programme -
ts now in place for the period from 1994 to 1998. It is supplemented by a specnﬁc
programmu on nuclear energy under the Euratom Treaty. - . -

These probrammes are. based ona technology strategy with the followmz, prmcnpal terms-
of reference:

.

@ l'ncr;,y technology 1s a du,lsnc, component in our cconomics, since it yiclds muluplc
dividends in tcrms of welfare, social and cconomic cohesion; industrial competitivencss,
Job ugguon, su,unly of encrgy supplics and environmental prolcctlion. ’

B . The cnvironment in gencral and climatc change in particular is one of the driving forces
behind technological change. This principle implics stepping up RTD activities, taking
account of the encrgy requircments of the dcvclopmg countrics or the counlrlcs
converting their ¢conomics. - :

L The third principle of the energy RTD slr.nlcb\ 1s to Loordmalc the entirc process {rom
the R&D stage through to market penetration. Economic instruments to accompany lhc
lcchnologms tic at the hcart of these new slrdlq,\ guidelines. ‘

The JOULE-THERMIE programme has an important role to play in limiting/reducing
greenhodse gas emissions beyond the year 2000 as. far as it will contribue strongly to the
‘improved conversion of fossil fuels and to the development of efficient technologies in
the short/medium term and to a substantial integration of the renewable energies in the
longer term. The relative |mportance of new and improved technolegies depends of
course on critical factors, such as economic growth, international energy prices, or
environmental policies. Also, it is essential to address the environmental impacts of all
these options to ensure that their implementation on the. market will not find obstacles.
However, cost-effective energy technologles and CO2 abatement strategies’ can be
identified for further research and introduction on the market.
B  As [ar as the shorl and mcdium term is concerned (2()()()-2010), these technologics include
' on the supply side: gas combined cycles plants, new cleaner and morc efficient solid fuel
technologics lor clectricity production and CHP, cogencration technologics, most rencwables
likc biomass for decentralized clcctnul) production (including cogcncrauon), passivcsolar,
~wind, small scalc hydro and wastc for cnergy usc.
;@ On the demand side, the cost effcctive options aim ‘cssentially. at |mprovmg the. cfficicncy
of c‘uslm;:, technologics and at reducing fucl consumptions; they include new vehicle and
cngmc dcsng,ns -morc cfﬁccnl hcating sy stems, applmnccs (refrigerators, cookcrs washmg
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machincs....) and lighting, advanced insulation and glazing, and in industry wastc hcat
recovery, reeyeling process control and energy management systems, On top ol that, some
new fuel end-use technologics, namely biofuels lor transport and solar water heaters, would
also contributc to C0O? limitation, as would the development of clectric vehicles, whose
battery technology systems first nced to be optimised.

® In the medium and longer term (2010-2020), further technological progress can be expected
in the following arcas: large scale photovoltaics, biomass combined cycle plants, advanced
heat pumps (gas and clectric), more ambitious cfficicncy improvements of -appliances,
insulation and-glazing and, finally, fucl cells for transport and clectricity production (as far
as hydrogen would be considered as another major contributor to CO2 abatement).

The CO2 effects of the future retirement of nuclear power plants, which is likely to
happen in the horizon of 2010, compared with the actual very limited construction of new
units, will have to be addressed in due time. Possible answers to this problem include
- life-time extension; new. types of nuclear plants or replacement with best-available
technology, in particular with regard to nuclear safety. Failing the previous options,
strong measures on other zero carbon content fuels would be required, assuming that
actions for additional energy efficiency improvemements or a reinforced switching to
natural gas would not be sufficient to compensate for the loss of nuclear over time.

Specific instruments like public procurement and subsidies for dissemination and
economic demonstration, e.g. through the proposed THERMIE I programme, could
accelerate the penetration of technologies. The introduction of new technologies can also
be fostered significantly through the development of synergies with other policies, e.g.
Common Agricultural Policy, Regional and Cohesion Funds and Internal Market.

The Joule-Thermie programme and the EU countries' programmes are designed to bring
the abovementioned technologies oh stream in good time to harness their potential which,
on extrapolation of current trends, could be equivalent to a 10 to 20% reduction in CO,
emissions between 2010 and 2020. Naturally, the figure attained will depend not only
on the technology but also on the cconomic instruments which can be introduced to
encourage penetration by these technologies. Here too the Community research should
contribute to clearer identification of the most effective and acceptable combinations of
instruments.

Extemal relations

The Community's greenhouse gas limitation strategy has to be seen as part of a global
effort to limit anthropogenic climate change. The CO, emissions of the Union represent
about 16% of global emissions, and given economic and population development in third
countries this percentage is bound to decline over the coming decades. In this context,
exploiting cost-effective options to limit CO. emissions within the EU is essential as far
as 1t can convince other countries to pursuc a more sustainable future. However, as the
potential for reducing emissions in the Union countries is tapped, it should become more
attractive for third countries to introduce cleaner, more efficient technologies to reduce
CO, emissions. Cooperation with non-Union countries, particularly the developing
countries and the countries converting their economies, will therefore play a crucial role
in the Communtty's strategy, particularly in its development cooperation policy and in the

10

-



62

6.3.

6.4,

7.

71

energy RTD strategy and the Community programmes. -
Great strides have been taken already, particularly with the establishment of organizations
for the promotion of energy technologies in' the lcading developing countries and . .
countries of (‘Lntra! and Eastern Europe (ooperatlon on energy planning and capaCIty :
building has also been established with _countries in_most of the major regions of the
.world to produce tools for cnergy and]yses and decision- making aids in the countries
concerned. Cooperation in energy matters is a stgnificant component of the LomeA
- Convention and the agreement with Asian, Latin American and Mediterranean Countnes
Theprotection ol the envnronmgnt 1s also one of the major objectlves of this cooperation.

. \
Far closer- lCLhﬂ()lO;_.,iLﬂl coopudti(m with non- lJni(m countries is planned, 1n conjunction
withsthe Joule-Thermie programme, and. the umpcmtmn pml.,rammc on R’ l D. It should
cover lhu following aspects:

LI integrate. the mcasurcs to. transfer technologies and knowhow iito the coopceration
" programmecs under way with a- vicw to genuine industrial cooperation based on -
partncrship.  To achicve this, cxtensive campaigns targeted on the technologies and
countrics oflering the greatest potential for a rapid, significant reduction in CO, emissions
could sct an example: clcan combustion of coal in China, usc of biomass for electricity
generation i Latin Amcrica or thc introduction of rencwable cnergy technologrcs in the
. Mediterrancan countries; : :
® sccurc third-country participation in the preparation of lcchnolog,y straicgies, notably by -
means’ of joint development.and usc of analysis tools similar to those developed in the
~ Europcan Union. A forum and fully flcdged rescarch activitics would be established, in
. _“conjunction with the specific programmc on scicntific and tcchnical coopcration undcr
lhc f ramcworl\ programme and with the cooperation probrammc on encrg\

The (forthcoming) CARNOT programme for diffusion of ctean coal technologies, is
“expecied to bring about global- (02 abatement, especially in Asia, where countries like
~ China and India will continue to use large amounts of coal in any case. External energy-

relations can also be strengthened with a view to greenhouse gas containment in the”

framework of other Community programmes and agreements (SYNERGY, PHARE,

TACIS, ALTE NL'R Energy efﬁcncncy protocol in the fmmc of thc buropean Energy.

(‘hartu) . A

1In addition to Community programmes meritioned above, other forms of cooperation will
‘be necessary. in order to exploit.the cost-effective emission limitation potential in
developing .countries. Among other mmatlves joint lmplementatlon initiatives, e.g.

- through international quota tradmg,, and the Global Envnronment Facmty are likely to

_ play an |mportant role.

Olher pollcy opuons .

. ()lhu policy options need to bu further |denl1ﬁcd as regards their Community dimension

concerning the limitation of other g,reenhou% gases. The Commussion needs to undertake
further dnalysls on this point and on issues, such as the enhancement of carbon sinks.
,'(:rmnhousu gases |Ikb CFCs and ozone are already covered by international agreements.
The rcmamm&, gases, mcthanc and N20, reprcsc,nt about 8 % and 4 % of the total
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greenhouse gas emissions in the Community respectively. Options on the control of these
gases will be communicated to the Council in the context of the post-Berlin
developments. As far as research is concerned, coal research can be used to develop
methane abatement possibilitics. Methane from coal mining should be used for energy
purposes to the largest possible extent rather than being released to the atmosphere.

Other policies need to integrate progressively the objectives of greenhouse gas abatement
and carbon sink enhancement, in particular, agricultural and forestry policy, structural and
cohesion funds, nature -protection and waste management policies in the time frame of
2005-2010. As regards the Common Agricultural policy, an tnitiative on biomass for
energy in the frame of CAP reform (¢.g. on set aside land) would be another option for
virtually carbon neutral use. If properly designed, this option might also contribute to the

. objectives of the CAP. Energy cfficiency improvements and biofuel development in
agriculture are also a viable option to be considered in more detail. Additional synergies
in terms of regional development and energy security could be developed.

EXPECTED RESULTS OF POLICIES |

The level of CO2 emissions in the yecar 2000 and beyond will depend on several factors
whose estimation contains unavoidabie uncertainties. These factors are, among others, the
growth of GDP and population, the evolution of fuel prices, the level and structure of

-industrial production and transport activity. Last but not least, the effectiveness of concrete

mcasures taken is crucial to the development of CO2 emissions.

As regards the year 2000, assurance for achieving the Community stabilisation objective
rests with the implementation of current national and Community programmes. New
measures to be decided at Community level will only have a limited impact on emissions
in the year 2000.

As regards the years 2005 and 2010, different assumptions concerning the above factors
lead to different CO2 emission projections. It is, however, useful to give a rough indication’
of the amount of CO2 emissions which could be avoided if all the cost-effective technical
potential were 1o be exploited. Existing studies undertaken for the Commission have been
used, in particular within the CRASH programme, to provide estimates of the technologies
which could be introduced in all sectors of the economy and which would reduce the total
discounted costs of the energy system, (i.e. costs of technologies plus total energy bill). A
variety of (non-technological) costs and benefits, not incorporated in the above studies,
need, however, to be taken into account to judge the overall desirability of exploiting this
potential:

] Transactions or other hidden costs (in tcrms of i.a. information, time) often act as barriers
preventing privale ihdividuals to undertake these investments. Many policy measures
preseated in this paper are preciscly aimed at removing, or at least reducing, these bamiers,
so that thesc investments will not only be considered cost-cffective for the energy system
as a whole, but also for the privalc individual. This technical potential will only be
achieved if these measurcs are adopted, whose costs of unplcmcntatlon also need to be
taken into account.

n Costs and benefits in many different policy areas also nced to be taken into account. Some
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transitional costs of using less energy could occur. However, sccondary benefits, such as
cnergy sceurity, reduction of ar pollution, 1mproved induslri_hl competitivencss and
c'mploym-cnt also need o be considercd. ‘Many policy mcasurcs arc, in fact, desirable on
their own, withoul consideration of their cffect on CO2 emissions. In particular, increascs

" in energy prices, through tax mcasures, providc the mcans o financc the reduction of non- -

~ wage labour costs, in-order to reducc unemployment and facilitatc the integration -in the
labour markct of low and non skilled labour. At the samc time, they would intcrnalisc
cxternal costs c.g. of air pollution and improve thc attractlvcncss of mvestmg n cnergy
savmg nnd COZ l|m|t|ng tcchnologlcs

The above studies indicate that the cost-effective technical potential of - emission-
reductions for the Community as a whole has been estimated to up to 20% of CO2

" emissions in the year 2010'. About half of this potential concerns the power generation
sector through actions in the fields of fuel switching, energy efficiency improvements
(including cogeneration) and penetration of competitive renewables. The. other half -
concerns energy savings in industrial, domestic/tertiary and transport sectors. Part of this
potf.ntlal will be exploued to achieve the stabilisation of CO2 emissions in the year 2000.

. The remaining potential can be considered as potentially sufficient to offset the effects
of economic growth on CO2 emissions afrer the year 2000. The realisation of this cost-
effective technical potential is therefore consistent with a stabilisation of CO2 emissions
throug,hout the period 2000-2010. Such a strategy is to be considered ‘as the extension of
the no-regret strategy, as-1t was set out in-the Commission Communication of October
1991 concerning the Community Strateg,y to llmlt CcO02 emlssmns and lmprove energy
efficiency. . _

If overall benefits, such as energy security, reduction of air pollution, improved industrial
competmveness or employment are taken into account, the tackling of more costly energy
saving and renewable technologies, which do imply, however, net costs to the energy
system, could become desirable. According to the same studies, this would lead in 2010 -
to a reduction of 5% of CO2 emissions compared to 1990 levels. Fmally, potential
benefits related to the transport system need to be taken into -account: several studies
‘indicate that a strong and ambitious policy aiming at chdn;:,mg, ‘substantially the structure,
of the transport sector by encouraging modal shift and integrated transport as well as
altering land-use planning, could save another 5% of total CO2 emissions, thereby
bringing the total reduction of CO2 emissions to up to 10% in 2010 compared to 1990
levels. The-latter policy would require high levels of investment costs, which could,
however, be considered necessary, regardless of Climate Chang,e if mobility in the EU
,|s to become sustamable in the long,er term . : : g
The abovementionn_ed evaluation concerned only- technical ‘options, as opposed ‘to policy
options considered in this document, due to the fact that their concrete features have not
. yet been- decided upon. As a result, this technical potential will only be achieved if there
is a political will to adopt a wide-ranging package of measures, effective enough to remove
all existing barriers to CO2-limiting investments. In this context, it is essential to stress the
complementa_nty of all’ pohcy options proposed, if the potential for CO2 abatement is to

' The t.ost-cffv.ctwencss of these onllons ts-asscssed assuming a rate of retum of § to 8% per vear.
and onl prices mcrcgsmg grz_tgun ly to 20$/bbl in 2000 and 30$/bbl 2010 (1987 prices)
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be realised. The figure quoted above can, therefore, only be interpreted as an indication of
the expected results of policies und not as targets or commitments to be achieved by the
year 2005 and 2010 :

CONCLUSION

There is a window of opportunity to reduce CO2 and other greenhouse gas emissions.
Technical options are available -which could in principle achieve the stabilisation of CO2
emissions in a cost-effective way throughout the period 2000-2010. Beyond the
stabilisation, a technical potential exists to reduce CO2 emissions by up to 10% in 2010.
It could prove to be cost-effective, provided secondary benefits are taken into account, in
terms of energy security, reduction of air pollution, sustainable mobility as well as
competitiveness and employment, in line with recommandations of the Commission White
Paper. :

Policy options proposed in this document should, therefore, be developed, with a view to
allow achievement, beyond the CQO2 stabilisation of 2000, of reductions of 5 to 10% in the
time frame of 2005-2010. These figures cannot, however, be considered as targets or
commitments, because such reductions can only be achieved if there is a political will to
adopt a wide-ranging package of complementary measures, for which a detailed economic
evaluation, including cost-effectiveness analysis, still needs to be undertaken.

The main elements for a coherent strategy are largely known - innovation (RTD), energy
efficiency, more sustainable transport system, taxation reform and cooperation with third

-countries. The goal of integrating CO2 abatement options into sectoral policies at Member

State and Community level needs, therefore, to be pursued. Required is an involvement of -
and cooperation between- different actors, Community institutions, Member State
authorities (national, regional and urban), the international community and the economic
actors in view of implementing an efficient strategy.
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Annex 1: FExpected CO2 emissions from the Community in the year 2000 - Current .
forécasts o s a )
Asscssing the cipcclcd CO2 emisstons in the year 2000 is an cxercise which nceds to reflect the .
- many uncertaintics of cconomic forccasting and, thercfore, is bound to be revised frcqu'c'nt’ly.' cO2
emissions, unlike other pollutants, are closcly: linked to the level of cconomic activity as well as
to the level of encrgy prices. At the same time, the effcctivencss of measures cannol casily be.
cvaluated, as it decpends on the decisions of nnlhons of consumers and business, in the course. of
their cconomic activily. ‘ - -
~In October 1992, the expected (02 emissions in the year 2(}00 for the (‘ommumly as a wholc was
cvaluated to be about 11% above the 1990 Icvcl prior 1o the implementation- of national and
‘ Community mcasures and programmes.
"~ In Juné 1994, the Commission Working Paper . SL( (‘)4)‘)22 forccasted an” increasc of cOo2
. ¢missions for thc Comniunity as a whole of about 4 to 12%. -1t rcflected the range of uncertainty
as far as forccasts of cconomic growth, on the onc hand, and the cflectiveness of measurcs on the
olher hand. The lower range reflected an optimistic view of the cffcctiveness of mecasures alrcady -
taken combincd with low cstimates of cconomic growth. The higher range reflected the hypothésis
of high growth rates for the rest of the decade (above 3%) compatible with a creation of at least
15 mnlhon ncw jobs, as put forward by thc Whitc Papcr

v -

lmpact of economic growth

The cconomic growth factor is critical in assessing cxpected CO2 cmissions. The Commission
scrvices have revised the range of emissions to reflect short and mcdium term forecasts as they
have been issued by the economic service of the Commission. With cconomic growth for the-rest -
of the decade at about 2.5% to 3% for the C ommumly as a wholc c0O2 cmnss:ons are likely fo be
5% to 8% hlghcr than’ those of 1990, :

lmpact Qf national and Comm_unlty pmgmmmés and measures

.As far as Community mcasurcs and programmcs arc concerned, the situation as regards their
implcmentation” has not changed since the last assessment. As far as national programmes are
concemed, almost all Member States have now developed comprchensive strategies to achieve their
national CO2 limitation targets. However, most programmes contain little information on the time
framc for implementation of measurcs described thercin and some include no evaluation of the
~ ellects of individual measures by the year 2000 "Therefore, there is o cvidence that measures -
already taken will be sufficient to ofTset the incrcase in CO2 cmissions driven by economic growth.
Fortunatcly, there arc plenty of opportunitics to implement mcasurcs already foreseen as well as
new mcasurcs before the end of the decade: fiscal instruments (in. the post-Essen context),"
_ investments in cogcneration, demand-side management, third party financing (in the context of the -
SAVE directive). By contrast, ncw mcasurcs, which could be decided at Community ‘level, will
have little effccl by the ycar 2000. :

Currcnt forccasls of cconomic growth point to ‘an increasc of 5% io 8% of CO2 cmissions
compared 10 1990 levels. Those figures arc subject to uncertainty. On the one hand, medlum term
forccasts of cconomlc growth can still be revised and, on the other hand, national programmes can
‘in the end prove to be more cffective in Ilmnmg COZ cmissions. :
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