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Abstract

The topic of this paper is an overview of the "Energy Policy Scenarios to 2050" study
objectives, with emphasis on "The Report for the Europe Region". The study is focused on
achievement of the 3A's global energy goal (Accessibility, Availability, and Acceptability)
by using various policy scenarios. The heart of the study will therefore be Policy Scenarios
postulated within the context of two dimensions of government policy uncertainty. One
with the dimension indicating whether the world is heading towards increased globalism
and co-operation between governments and/or business and industry, or more towards
bilateralism and nationalism outside global governance institutions. As outcomes, there is
particularly described each of the four predicted scenarios: L'Europe des Patries, Fortress
Europe, Confident Europe and Trailer Europe considering five main common indicators:
political context, energy security, market forces/competition, environment/climate change,
and energy mix/energy technology.

SVJETSKI ENERGETSKI SCENARIJI DO 2050. GODINE - EUROPA

Sažetak

U radu je dan prikaz rezultata studije „Scenariji energetske politike do 2050.", s naglaskom
na „Izvještaj za europsku regiju". Studija je usmjerena u pravcu ostvarenja globalnog
energetskog cilja, tzv. PRP cilja (Pristupačnost, Raspoloživost i Prihvatljivost) upotrebom
različitih političkih scenarija. Bit studije je, dakle, postuliranje scenarija energetske
politike unutar konteksta dvodimenzionalne neizvjesnoti od strane vladine politike. Prva
neizvjesnost upućuje na svijet koji se kreće prema povećanju globalizacije i suradnji
između vlada i/ili gospodarstva i industrije, dok druga neizvjesnost predviđa kretanje
prema bilateralizmu i nacionalizmu izvan globalnih vladinih institucija. Naposljetku,
elaborian je svaki od četiri predviđena scenarija: L'Europe des Patries, Fortress Europe,
Confident Europe and Trailer Europe uzimajući u obzir pet zajedničkih indikatora koji
direktno utječu na razvoj istoimenih scenarija (politički kontekst, energetsku sigurnost,
tržišnu snagu/konkurenciju, okoliš/klimatske promjene kao i energetsku raznolikost/
energetske tehnologije).
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1. INTRODUCTION

1.1. The Scenario Process

Scenarios are stories about what might happen in the future if certain assumptions are
fulfilled but they are most certainly not predictors of the future.

Scenarios enable us to explore the future in an imaginary and creative way and they allow
us to attempt to answer our own questions about what might happen in the future. Most
importantly, if used correctly, scenarios enable us to simulate the future and consider how
the future might be influenced by different events and actions.

1.2. Objectives of the Study

The overall objective of the WEC program of work on Energy Scenarios is to produce
perspectives and recommendations which will be of real benefit for policy analysts and
decision makers around the world. Such results should be of genuine assistance in
moving quickly towards achieving early managed solutions in direct response to the major
global energy issues, challenges and opportunities which are known and understood for
the next half century.

1.3. Rationale for the Approach

Some years ago the World Energy Council decided that the achievement of its mission
is best measured by the extent to which it achieves three global goals. These are the
dimensions against which it is possible to measure the value and utility of energy systems
around the world.

Accessibility

The extent to which people have access to modem energy, as distinct from dependence
on traditional energy forms.

Availability

The reliability and security of energy supply systems, once access has been achieved.

Acceptability

The environmental sustainability of energy supply and use. This study therefore looks at
the impact various policy scenarios will have on the global achievement of these goals.
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Dimensions

Furthermore, given that the achievement of the 3A's is largely determined by the social,
political and economic environment and the extent to which these factors facilitate or
hinder the achievement of these goals, it was clear that the study should direct itself at
the choices that could be made by the key decision makers around the world. This in turn
leads naturally to a choice that the focus should be on policy scenarios rather than on the
physical state of energy resources.

A necessary condition for sustainable energy provision is for governments to become
engaged. In the highly developed nations they need simply to ensure that the policy
environment is supportive of the endeavours of the private sector and that there is a
balance of market power. In the poorer nations they need to be much more deeply engaged
to compensate for the lack of private enterprise capacity. There is clearly a spectrum of
"government engagement" that can span from the richest to the poorest of nations.

Similarly, since the dawn of time there have been alliances and co-operative initiatives
between peoples that have helped them to survive and prosper. In some cases that co-
operation has been driven by mutual need to deal with a common problem and in other
cases it has been driven by the need to share their complementary resources for mutual
benefit. Whatever the underlying reason, there has been a global need to have some
degree of co-operation and integration, even though this may have often only been evident
at a regional or even bilateral level.

The heart of the study will therefore be Policy Scenarios postulated within the context of
these two dimensions of government policy uncertainty. One with the dimension indicating
whether the world is heading towards increased globalism and co-operation between
governments and/or business and industry, or more towards bilateralism and nationalism
outside global governance institutions. The other dimension is indicating whether the
world is characterized by governments engaging in heavy state-driven political-strategic
orientation of actors, or in one driven by a market and economic efficiency orientation of
actors.

The task will be to assess how proactive policies can meet the challenges of the physical
world and achieve outcomes closer to the 3A's. This requires a description of the physical
landscape that will form the backdrop for the policy scenarios.

The resulting four global scenarios are described in the main report. The figure below is
giving an indication of the two government policy uncertainty dimensions, and the four
policy scenario's.
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Figure 1. Indication of the two government policy uncertainty dimensions, and the four policy
scenario's

1.4. Regional Approach

In preparing this report the Europe Region held a number of meetings:

1

Date

October
2005

February
2006

May 2006

June 2006

Venue

Groningen,

Netherlands

Zurich,
Switzerland

Paris,
France

Neptun,
Romania

Countries

Croatia, France, Germany,
Greece, Latvia, Netherlands,
Portugal, Romania, Russian
Federation, Slovenia,
Switzerland, UK

Austria, Bulgaria, Croatia,
Finland, France, Germany,

Greece, Iceland, Latvia,
Netherlands, Portugal,

Romania, Russian Federation,
Slovenia, Sweden, Switzerland,

Turkey, UK

Austria, Bulgan'a, Croatia, Czech
Republic, Finland, France,
Germany, Greece, Iceland, Italy,
Latvia, Netherlands, Poland,
Portugal, Romania, Russian
Federation, Slovenia, Spain,
Sweden, Switzerland, Turkey,
UK

Croatia, France, Ireland,
Netherlands, Poland, Romania

Purpose

Kick off, work programme
formulation

Taking stock of 14 countries
reports; drawing of 1st lines
of four scenarios

Discussion of scenarios
2050 study Synopsis; 1"
discussion of main
indicators for Four Possible
Story Lines for the region

Discussion of
characteristics of Four

Possible European Story
Lines:

/' Europe des Patries,
Fortress Europe, Confident

Europe, Trailer Europe
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These meetings were attended by a number of key decision makers from both Public and
Private sector organizations.

The outcomes of these meetings were then taken by the regional co-ordinator and
written up as this report. However, from the Paris session onwards, a "small group" of
representatives of Bulgaria, Croatia, France, the Netherlands, the Russian Federation,
Sweden, Switzerland and the UK participated in (mainly) electronic commenting rounds on
proposals for the major elements of this report as prepared by the co-ordinator. The draft
of this report was circulated to the "small group" during August of 2006.

It is the intention to hold a final meeting of the Europe Region scenarios study group
around mid October 2006.

1.5. Structure of the Regional Report

The heart of the study is Policy Scenarios to assess how proactive policies can meet the
energy challenges and achieve outcomes closer to the 3 A goals. Of particular importance
is the regional analysis undertaken by the Member Countries of WEC.

The regional report addresses the challenges in a number of sections:

Section 2 This section deals with the 4 postulated global scenarios and the direct impact
on the region (phased over time) of each of the scenarios if it came to pass. This section
also deals with the key challenges that face the region based on the impacts of the global
scenarios, with particular reference to the impact on achievement of the 3 A goals;
Section 3 This section covers the likely policy actions and reponses that the region would
adopt in order to improve performance relative to the 3 A goals.

2. REGIONAL SCENARIOS

2.1. General Remarks

Before discussing the four story lines for the region Europe, some general remarks are
made about our interpretation of the policy scenarios and their underlying dimensions,
about the way the European region is treated and especially the position of the European
Union, about the themes that were used for consistency purposes in all four storylines and
finally about the interactions between the storylines and the assumptions of the "physical
landscape".

Our first general remark deals with our interpretation of the dimensions used in the axis of
the scenarios, i.e. government engagement/intervention and globalisation/nationalism. The
role of governments, their degrees of engagement and of intervention in energy markets
and energy market outcomes requires a clear understanding. It should be stressed that
these government roles have no relation with the notion of a "strong government" or with
"strong political leadership". A strong government could very well manage light engagement
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or non-intervention, whereas a weak government could be forced to intervene heavily in
energy market outcomes. Governments will always take enabling actions for energy market
participants. This could include more or less detailed boundary conditions for energy
markets and could turn out to be very specific. Energy market outcomes could however
considered to be failing in terms of meeting overall energy policy objectives, or even wider
government policy objectives. Governments might then choose to take corrective actions,
either by further sharpening or relaxing market rules or via more or less directly intervening
in market outcomes. Governments could ultimately choose to participate directly in energy
markets and to organize functions themselves, such as creating state owned companies
or via taking risk sharing participations or other means of influencing market behaviour.
Intervention by governments therefore is basically to be seen when governments do not
accept market outcomes within the rules they have formulated. This could also mean that
governments would add specific political conditions to market outcomes that could even
go beyond energy policy objectives in a more strict sense.

Continuing with the other dimension, globalism versus nationalism should also be
clarified. A world that strongly globalises will have multilateral frameworks and tends to
allow market forces and market prices to prevail. Energy consumption, energy trade and
energy supplies therefore will be determined by these frameworks, where legality and
contractual sanctities will be ruling the games. In this world the WTO-framework, global
energy markets and other multilateral mechanisms and arrangements will set the mores
for energy market participants' behaviour. The other part of the spectrum is the world
where bilateralism, regionalism and nationalism are more determinant factors. Politics,
geopolitics and foreign policies will be the ruling strategies, with the consequence that
molecules and electrons will tend to have more and more "flags" carried with them when
travelling through the energy value chain. In this world we could expect "divide & rule"
type of government policies where energy trade and energy supplies could even be made
instrumental of strategic political behaviour by individual or groups of governments that
have the political powers, leverages and willingness to do so.

Although these dimensions are about governments, it would be worthwhile to comment
about the role of market participants themselves, and more in particular the energy
industry. The energy industry always did and will interact with the wider political and social
frameworks they are working in. A socially responsible company could take actions that
could even go beyond the economic rationale in a strict sense. Consumer preferences
(for instance with regard to "green energy"), environmental issues and their wider public
perceptions, and even more politically or morally inspired issues and values, could influence
company strategies. These strategies will always take due account of government policies
or, when they exist, public laws, rules and regulations. But company strategies and
consequent actions could also be voluntary, without explicit public rules or policies or in
an effort to prevent them being formulated. In our scenarios we do not seem to take these
considerations explicitly into account, but the results may well be that anticipatory energy
industry action of - for instance - heavy government involvement might well be the same
of the government involving itself heavily in steering market outcomes.

The second remark is about the way in which the wider European region is treated.
It has to be underlined that this region has a wide variety of sub-regions and nations.
They all have their own characteristics, in terms of economic and energy structures and
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in terms of socio-political and governance cultures. Describing wider and more global
regional storylines for Europe as a whole therefore would, if at all possible, neglect various
important trends and developments that would contain crucial elements in the various
European energy storylines. The choice has been made therefore to allow different stories
for different geographical areas and regions within the broader European framework.
Broadly speaking, a distinction between Russia as the large energy seller and net energy
exporting region and central and Western Europe as the large energy buyer and importing
region seems rather evident. The question arises if within the latter one, further distinction
would be relevant from a government policy point of view. Both in terms of emerging
market integration and policy co-ordination and even harmonisation, it should be noted
that there are important differences between the countries belonging to the European
Union and those that are not (yet) a member. It could be useful therefore to make the
distinction between non-Russian Europe in EL)1 and in non-EU2 countries.

Focussing however more in particular on the EU, the question is also relevant whether
or not the Ell should be considered as a "single entity" or not. This the more so since in
our scenarios we differentiate in a world with more or less emphasis on nationalism, or
on globalism. Would we consider the EU as such in a world full of nationalism or do we
mean nationalism on a EU member by member basis? To answer this question, it might
be appropriate to consider the extent of energy policy harmonisation within the EU. Or,
put otherwise, do we assume a "politique energetique communautaire" with a strong
external energy policy component or merely a "politique energetique commune", where
the national Member States are co-ordinating their national policies, whilst agreeing on a
case by case basis with specific EU instruments? From an institutional point of view, there
are large differences between the two options. Of course, there are in-betweens as well.
Politically plausible models could include energy policy as a shared responsibility between
the Member States and the EU (the model of the draft EU Convention), or a model where
energy policy is approached on an intergovernmental basis with some joint understandings
for dealing with common external interests. More regionally oriented approaches via
coalitions-of-the-willing could be thinkable as well, or a model where the markets are more
and more integrating, along with limited EU and national government interventions.

1 To be more precise, for the purpose of these storylines, the EU is defined as the EU-25, including Norway and
Iceland (which have formally adhered to the "energy acquis") and including Bulgaria and Romania which are
in the process of formally adhering to the EU. And Switzerland is also included in the EU category. The Swiss
position of course is different because of its non-membership to the EU and the European Economic Space.
However, irrespective of whether Switzerland becomes a member of the EU or not, its energy future is closely
linked to that of Europe.

2Again, for the purpose of this exercise, we define non EU, non-Russia European countries as Albania, Armenia,
Azerbeijan, Belarus, Croatia, Georgia, Macedonia, Moldova, Montenegro, Serbia, Turkey and Ukraine.
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As a further point of reflection, the "EU neighbourhood policy approach" requires also
some consideration for the energy future. The EU is embarking on regional co-operation
frameworks with neighbouring countries, where energy issues are playing an important
role. Reference is made in this context of the EUROMED project, where the EU is co-
operating on energy market relations and integration with the Mediterranean countries
and, more interestingly, of the Energy Community Treaty, which entered into operation
in 2006. In this ECT, the EU and all SE-European countries have agreed to adhere to
the "energy acquis" with a timetable for implementation. Turkey has participated in the
negotiating process but has not yet signed this treaty, whereas for instance Ukraine and
Norway have applied to join. This ECT will over time result in a European market for
gas and electricity of 34 countries. If one takes this into account, it could be argued that
in the time frame we are using for our scenarios the wider European region could best
be approached in a bipolar way, i.e. the Russian Federation and the EU-family. A very
important question seems to be where to place the central Asian, former Soviet republics3.
They might be instrumental for diversifying supplies to Europe. That is why their resources
might be part of the "European" energy scenarios, and not part of the "Asian" one. Central
Asian republics have very interesting gas resources and might therefore be instrumental
for diversifying supplies to Europe. Whether their export policies will be co-ordinated with
the Russian Federation is however a separate question.

Looking at our story lines, and our four scenarios, each one of them could give rise however
to different degrees of Community Action or responsibility in energy policy and therefore
determine more or less the EU energy outcomes of that scenario. In our storylines we
have taken these issues into account, on the basis of some simple assumptions. The
scenarios with more nationalism, with more geopolitics, foreign policy and bilateralism
between the large global players (i.e. scenarios 1 and 2), would put more weight on the EU
to act as one, approaching the model of a real Community Energy Policy. The scenarios
that assume a world with multilateral frameworks would on the other hand leave much
more room for individual EU Member States to develop national energy policies.

The third remark is about the descriptions made of the four storylines. We have done
this on the basis of a set of five main themes or indicators. We have done so in order
to promote consistency and comparability of the storylines. However, when deemed
necessary, additional themes or indicators have been used, depending on the storyline.
Some of our themes are in particular relevant for the European region, some others could
also be useful for other regions as well. The five main themes that have been used for all
the scenarios are:

• Political context: in this theme the EU energy policy situation is discussed, where
our second general remark is further elaborated. This elaboration also covers
the EU relation with the Russian Federation and other non-EU energy suppliers.
Within this theme therefore, the wider geopolitical considerations will be dealt
with, including as appropriate primary energy sources as well as other parts of the
energy value chain.

Khazachstan, Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan.
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Security of supply; degrees of assurance or concern about risks and reliability in
energy supplies are described, with distinctions between external energy import
security and energy system adequacy. External energy import is basically limited
to oil and gas imports. Energy system adequacy deals with infrastructures and
secondary energy capacity, such as electricity generation and oil refineries.
Market forces and competition; depending on the story line, allowing or promoting
markets to work effectively and efficiently will be an important means to achieve
energy policy objectives. Financial or other government interventions could be
very likely depending again on the scenario, influencing energy supply and
demand structures and balances.
Environment and climate change; environmental and climate change issues will
tend to be high on all policy agendas, but could lead to very different outcomes in
the four worlds of our scenarios; focus could be very much on local and regional
issues, with different forms of government intervention. Focus could however
be much more on the global and strongly determining energy supply structural
issue of climate change and CO2 emissions. The way in which governments are
therefore able and/or willing to manage environmental issues will be crucial for
many aspects of the wider energy value chain. In addition, this theme calls for
consideration of outcome as well of economic cost. Outcomes may be substantial,
but at high cost, with all sorts of other impacts.

Energy mix / energy technologies (including R&D); this fifth theme will be for the
Energy Industry a classical one for rating the outcomes of the four energy story
lines. Again, governments' ability and/or engagement to promote or even set the
wider energy mix will be different for the four worlds and will greatly determine
the specific roles of the various energy sources. Managing or (directly) funding
the development of new energy technologies will be a specific characteristic of
government behaviour. When market forces are prevailing, economic rationale
will be determining global outcomes, but when national sovereignty is translated
into concrete and direct action, political calculations will have wider impacts. In
technology terms it should be added that despite the 2050 time span, we would
not expect that fusion technology and hydrogen will play meaningful roles. Being
a secondary energy vector, hydrogen's role would be limited for global energy
balances anyway, except when real breakthroughs are happening in the mobility
sector. If that should occur in a meaningful way, it could probably influence oil
imports, as - for Europe - oil demand will be largely driven by the mobility sector.
Finally, also for the energy mix and its technologies, it would be appropriate to
comment both on outcomes and on economic cost in the four story lines.
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As a fourth remark we would like to point out the relation with the "physical landscape"4

and its feed back effects on the story lines. As we seem to have postulated that
demography, economic growth, energy resources and energy intensity are exogenous
for the four storylines, be it on the basis of various growth assumptions, they probably will
not have much overall influence on the outcomes of the scenarios. The question might
arise whether that is a realistic assumption, as there could be many feed back effects if
values for these parameters are influenced by developments described in the storylines. A
"scenario 2 world" with a scramble for scarce energy resources and more risks for conflicts
and military interventions could have more effects on demography and economic growth
than other scenarios. A scenario that results in strong government intervention away
from hydrocarbons could have serious setbacks on investment behaviour with declining
hydrocarbon availabilities and supplies and therefore increasing pressures on energy
markets and energy balances. It should be noted in addition that the parameters described
in the "physical landscape" are very relevant inputs for the modelling that needs to be done
in order to enrich the story lines with quantitative data. As the different storylines will have
different focuses on energy outcomes, the modelling that is used should also take these
differences into account. It is therefore recommended that some feed-backs are included
in the scenarios, their outcomes and the modelling used.

2.2. Four Possible Storylines for the WEC Europe Region

2.2.1. Nationalism, and Light Government Engagement: L'EUROPE DES PATRIES

Developments over 45 years of recent history have never been straightforward in only one
direction. However, in this scenario it is clear that in the period under scrutiny there is a
persistent predominance in Europe of a preference for approaching problems in a manner
that is perceived as mainly in the national or regional interest. This also holds true in cases
where the solutions reached for these problems might in the longer term be detrimental to
the development of other regions and if the cost of these solutions might be high.

The Europe region itself under these conditions presents a far from homogeneous picture.
Russia succeeds in developing further its energy potential as a net exporter, also using
this to successfully (re-)diversify its economy. It is further gaining political strength in global
issues, but the EU will not be able to effectively accommodate that in a strong bilateral
relationship, since its relations with Russia are driven by foreign policy, not by energy
policy.

The EU countries are frequently hesitant in setting up common policies on energy matters.
Noticeable tendencies to sub-regionalization within the area keep popping up. However, in
the EU family one may at the same time expect a process which will in the end result in a
single European energy market. The consequence is that market players are offered the
visibility they need, which is positively influencing their investment behavior. This is also
the case for investment into infrastructural facilities, thus improving the energy systems'
security.

4 Reference is made to »Hypotheses for the WEC Baseline Energy Projection with the Poles Model»; LEPII-EPE,
June 2006



Energetske perspektive do 2050.

Governments are watching, and from time to time openly tolerating, a certain degree of
bilateralism in energy matters. This tendency of bilateralism however is not very strong
and therefore causes no excessive upward pressures on energy prices. Energy supply /
demand tension is rather low. European self-sufficiency in terms of adequacy of supply of
resources is decreasing since the EU has not been able to develop its own "grand design"
in this world where governments tolerate economic nationalism.

There is considerable room for "national energy champions" that will develop into a few
European champions to follow their paths along the perceived companies' interests.
Competition within the EU market is rather strong, despite the relatively small number of
players. Market accessibility is generally poor for non-EU energy companies, but due to
a number of company-to-company partnerships, the role of Gazprom and Lukoil is widely
visible in EU markets.

Government engagement of the EU and EU member countries in climate change matters
is dwindling. In Russia, priorities are clearly laid elsewhere in practice and climate change
policy remains on the back burner. The general attitude in the region is one of wait-and-
see.

Under the circumstances the energy sector gradually develops in a surprisingly "traditional"
manner: the focus is on conventional technologies. Coal, as a national or domestic
resource, is showing a certain revival as electricity fuel - sometimes, but certainly not
universally, utilising state-of-the-art burning conditions. CCS is being pursued prudently.
Differences between the views on market imperfections within the EU, for instance in the
case of lignite, remain in place.

Despite a certain lack of public finance for renewables R,D&D, as another domestic
energy resource, are perceived as an attractive option.

The sometimes expected reduction in nuclear capacity does not materialize. This is due
to the general, nationalistic drive for independence. Natural gas, mainly transported by
pipeline, remains an important fuel.

Energy efficiency improvement is poor.

On balance CO2 emissions continue to rise modestly.

Also, in transport there is a continuing heavy reliance on conventional fuels, be it that the
fuel efficiency of vehicles is increasing over time thanks to fierce competition in the sector
and rising emission standards.
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2.2.2. Nationalism, and Heavy Government Engagement: FORTRESS EUROPE

The Europe region has the firm conviction that difficult times are ahead in many respects.
Leadership has to cope with the difficulties, and therefore a united Europe, also in energy
matters, is strongly preferred. The future of the region is at stake and drastic policy
measures are needed. At the European level a solid energy competence is vested and
implemented. Great attention is being paid to maximizing the energy system adequacy so
as to optimize the energy security of the region. The intra-European energy trade is heavily
politically influenced. There is a common realization that it might be inescapable that
instability in energy producing countries outside the region could lead to multilateral use
of force. The EU and Russia have developed strong bilateral relations and partnerships,
notably in energy.

A combination of actively politically driven international energy trade, and a strong drive
for energy efficiency, use of national energy resources as well as a marked increase in the
use of renewables, leads to improvement of energy security in the EU through increased
energy self-sufficiency.

These developments have their price. Oil flows in part through bilateral deals, entailing a
certain upward pressure on world oil and gas prices at large.

Supply / demand tension and price volatility of oil are relatively high.

Competitiveness of the manufacturing is felt to be at stake. Individual governments as well
as the EU are increasing their efforts to compensate for the negative effects through tax and
other measures. The World Trade Organization is at times shaking on its foundations.

The region's energy markets are strongly and effectively regulated to protect the public
interests as it is defined by governments. Low pricing transparency, low competition, and
high inaccessability for non-European entities therefore characterize these markets.

Under the circumstances the energy sector in the region diversifies in a defensive manner,
i.e. parties are taking their chances as they are offered: coal is regaining importance
as a fuel for electricity production, nuclear is widely accepted as an economically and
environmentally viable source and gas is relatively stagnant because of price perspectives.
Governments and the EU are heavily promoting renewables as a domestic energy source
through R.D&D and attractive investment conditions.

The burning of fossil fuels is clean in local and regional environmental terms. CO2 capture
and storage however would not necessarily enjoy priority. Governments are not intensively
focused on a viable post-Kyoto policy, but the EU will use its Russian card to price carbon
under longer term schemes.

The efforts to increase renewable resources substantially do produce "side effects" in
terms of avoided CO2 production. This is however taking place at a relatively high cost.

The same holds true for energy efficiency. Energy security considerations do incite
governments to promote strongly efficiency improvement measures. Many of these
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however are relatively cost-inefficient.

Mobility remains overwhelmingly based on hydrocarbons, but fuel efficiency is increasing
markedly and European produced biofuels will gain some interesting market shares.

On balance, the use of fossil fuels and CO2 emissions continue to rise modestly, but less
then in scenario 1.

2.2.3. Globalism, and Heavy Government Engagement: CONFIDENT EUROPE

This world is further globalizing and attention of governments and industry alike is geared
to create and promote the accompanying measures and conditions.

Enhancement of energy security is a global concern. Through intensive contacts with
producer countries energy supply is relatively secure. Consumer governments, due to their
heavy engagement, are willing and able to give strong assurances for demand security.
Multilateral agreements on investment conditions are developed so as to facilitate the
necessary financial flows for maintaining and developing the necessary energy sources. A
permanent global producing and consuming multi-energy consulting mechanism is being
considered seriously, as well as eventually established.

As a result, supply / demand tensions are manageable and price volatility of fossil fuels
is markedly reduced and also average energy price levels tend to be at a relatively
reasonable level, as the market takes account of effective government monitoring and
mitigation when needed.

Energy relations of EU countries and Russia are such that no need for a foreign EU
energy policy is felt to reach WEC's 3 A goals of Accessibility, Availability and Acceptability.
An effective co-ordination mechanism at EU level supports and guides national energy
policies. Russian energy exports are not determined by foreign policy considerations
and customers are being treated on a level playing field. The principles of a new and
renegotiated Energy Charter Treaty are being applied in practice. Also, the EU is actively
pursuing the further implementation of the Energy Community Treaty with neighbouring
countries.

At the same time the EU is diversifying its energy sources, strongly driving for increased
energy efficiency and thus on balance improving its self sufficiency and preserving its
competitiveness.

This is being realised within a global framework of reasonably well regulated, open market
conditions, creating transparent energy market pricing, along with national governments'
attention on affordability and security of supply. The intention of thereby creating a
strong internal market, along with strong energy companies is being realized. Because
of particular and sustained attention of industry and governments alike the quality of the
energy system in the entire region is increased to unprecedented levels through massive
investment efforts. However, all of this will come at a price and energy costs, before tax, will
rise, be it within the wider global context of multilateral consultations and agreements.
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The EU implements solid technology and renewables R.D&D and investment policies.
One of the major motivations for these policies is reduction of climate change effects
through mastering of CO2 emission levels (on a global scale) as well as developing and
adopting adaptive measures to mitigate the effects of global warming.

A strong global framework dealing with climate change issues exists.

Investment conditions for the energy companies and other market parties are such that by
2050 the share of clean coal amongst an otherwise constant share of coal for electricity
production will have grown considerably. Natural gas and nuclear power remain important
energy sources for electricity production. Renewables will penetrate further.

Energy efficiency in the region is being promoted through adequate international pricing
of CO2 emissions.

Also, mobility is characterized by high energy efficiency, and by substantial introduction of
CO2 neutral fuels through regulatory measures.

CO emission levels of the Europe region are decreasing, be it slowly.

2.2.4. Globaiism, and Light Government Engagement: TRAILER EUROPE

The main general characteristic of this scenario is that it unfolds within an accomplished
intra-European economic space which encompasses all, or most, European countries.
This means that free transport of persons, goods, services and capital between the
countries involved is being encouraged, and also that there exists economic co-operation
between them. The basis for all this is the legal framework which exists on these matters
within the EU: the so-called acquis communautaire.

Light government engagement here is a dominant feature of the times to come. The EU is
consolidating its acquis, and there is no strong drive to further develop on it. Globalization
is of overriding importance and weight.

The implications in energy terms are manifold. Security of supply is achieved by market
forces. One of the consequences is that the degree of EU self-sufficiency will be
diminishing, but this is not seen as a concern as global conditions make energy imports
less problematic.

Producer and consumer governments, with the EU and Russia actively participating, have
frequent dialogues, but they see no need for joint action as market transparency and
market mechanisms are yielding adequate results.

Competition for energy is driving prices of oil and other energy sources high. As
governments are largely not inclined to intervene, market prices will not be mitigated
except for vulnerable consumer households. The emphasis clearly is on the economic
benefits: "profits first, sustainability second". Also, this focus on global competitiveness
leads to the dominance of CO2 trade, rather than binding commitments a la "Kyoto".
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Governments are not entirely absent in R.D&D, but innovation mainly takes place by
the industry on its own, in order to increase access to energy and reduce costs. Market
forces determine technology development, and investments by the energy industry show
a corresponding picture: traditional coal and highly efficient gas fired power stations
do form the basis of electricity production. Nuclear continues to be considered to be a
high-risk investment as a consequence of differing political perceptions. Renewables
will develop slowly as more cost effective other options will remain available. Generally
speaking, choices between nuclear, renewables and CCS are made on the basis of cost
and commercial risk. Public and political perceptions however might lead to more direct
and specific policy interventions.

Energy efficiency increase is determined by market forces, i.e. including the costs
accompanying CO2 trade. The costs are relatively modest, but impacts on technological
applications could lead to effective results.

The transportation sector is dominated by two issues: local environmental (and health)
concerns and competition within the manufacturing industry on fuel efficiency. Alternative
transportation fuel systems will only be introduced through regulation if local and more
global environmental or other concerns dictate action by the authorities.

On balance the rising curve of CO emissions is slowly being curbed.

3. ACHIEVING THE 3A'S

The table below summarizes the qualitative effects by 2050 for the region of the respective
policy scenarios in terms of WEC's 3A's, and per (sub of) indicator: political context,
energy security, market forces / competition, environment / climate change, and energy
mix / energy technology.

The effects are weighed in numbers from 1 -> 5. It should be stressed that the numbers
should not be added up since they cannot be compared between indicators.



15. FORUM - DAN ENERGIJE U HRVATSKOJ

Table 1. Qualitative effects by 2050 for the region of the respective policy scenarios in terms of
WEC's 3A's

1. Political Context

2.1 Energy^ Security -
system adequacy

2.2 Energy Security -
supply of resources

3.1 Market Forces -
competition

3.2 Market Forces -

price level

4.1 Environment /
climate - outcome

4.2 Environment /
climate - cost

5.1 Energy Mix:

coal
- gas

renewables
nuclear

5.2 Energy Technology
— efficiency: outcome

5.3 Energy Technology
— efficiency: cost

5.4 Energy Technology
- mobility7

(1)

Nationalism
Low Govt -

/' Europe des
Patries

4

2

3

4

2

3

C
O

 
C

O
 

C
O

 C
O

3

3

2

(2)

Nationalism
High Govt -

Fortress
Europe

5

3

2

3

3

2

4
2
4
4

4

2

3

(3)

Globalism
High Govt

Confident
Europe

5

3

3

4

4

3

C
O

 
C

O
 

C
O

 C
O

4

3

4

(4)

Globalism
Low Govt

Trailer
Europe

4

3

5

5

4

4

3
4
2
3

3

4

3

Legend: - Low Quality

1

High Quality... in terms of the 3A's

<--» 5

7 As derived from the draft report of the WEC Scenarios to 2050 Mobility Specialists Study Group, dated July
28th 2006.

I



Energetske perspektive do 2050.

4. ACKNOWLEDGEMENTS

We wish to acknowledge the many and varied contributions that have been made by the
members of the WEC Europe Region Scenarios Working Group. It has been our privilege
to draw on this vast reservoir of knowledge and experience to assemble the ideas
presented in this paper. The following persons in particular have specifically contributed
to this Regional Report: Jurg Bartlome, Nicole Dellero, Per-Olof Granstrom, Jacques de
Jong, Milko Kovachev, David Lewis, Tatiana Mitrova, Jean Eudes Moncomble, Damir
Pešut and Anton Vladescu. We do owe special gratitude again to Jacques de Jong and
David Lewis, whose special drafting contribution we enjoyed under unmitigated tropical
conditions at the Clingendael Institute in the Netherlands on July 25, 2006.




