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In memoriam Marc Pallemaerts

This volume is dedicated to Marc Pallemaerts. It was in the middle
of this project that the news of Marc’s sudden and unexpected death
on 2 May 2014 reached us and left us in shock. We cannot possibly
do justice here to Marc’s rich contribution to environmental law and
policy in Belgium and internationally in scholarly, societal and polit-
ical terms. For glimpses of his contribution, we refer the reader to a
number of tributes that are already available, including http://www
.klimaat.be/nl-be/news/20142/hommage-aan-marc-pallemaerts; http://
www.ieep.eu/about-us/in-memory-of-marc-pallemaerts/; http://www.om
gevingsrecht.be/opinie/hommage-aan-marc-pallemaerts. Here, we wish
to pay tribute to Marc’s role as a respected colleague and cherished friend
during the early years at the Institute for European Studies (IES), Vrije
Universiteit Brussel (VUB), and afterwards.

Marc was among the very first staff of the IES, and he served as a
Senior Research Fellow from 2002 to late 2005. As such, he helped
set up and shape the Institute, including, in particular, its environ-
mental arm that since has taken the form of the IES research clus-
ter on Environment and Sustainable Development (http://www.ies.be/
research/EnvironmentandSustainableDevelopment). He was also instru-
mental in attracting the Institute’s first Academic Director (whom he
encouraged to apply) and in framing the IES research strategy, valid to
the present day, focusing on Europe and the European Union (EU) in an
international context.

Collaboration continued after Marc left the IES to become a Senior Fel-
low at the Institute for European Environmental Policy (IEEP). He was
the driving force behind the establishment of the joint IES–IEEP Envi-
ronmental Policy Forum, which has since grown into one of the main
event outlets of the Institute, the IES Policy Forum (http://www.ies.be/
events/policy-forums). He also remained involved in the supervision of
several IES PhD students. The editors of this book furthermore look back
at the fruitful cooperation with Marc on the very successful publication
of the edited volume The New Climate Policies of the European Union: Inter-
nal Legislation and Climate Diplomacy (2010), which itself emanated from
cooperation on a lecture series on ‘The European Union and the Fight
against Global Climate Change’ in autumn 2008.

During all these years, we cherished Marc’s unwavering straightforward-
ness and his uncompromising dedication to core values, including the



environment and human rights. By dedicating this book to him, we
hope to contribute to keeping his memory and commitment alive.
We are confident that he would have liked the analysis of this book,
although it took more time to complete than he, as it turned out, had.
Marc’s contribution and influence are still felt and appreciated, includ-
ing at the IES. We miss him as a colleague and friend. He was, and will
remain, a strong source of inspiration and encouragement for many at
the IES and beyond.

The Institute for European Studies, Brussels, February 2015

Bart De Schutter Sebastian Oberthür Claire Dupont
President Academic Director Senior Researcher
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Series Editor’s Preface

Concerns about the potential environmental, social and economic
impacts of climate change have led to a major international debate over
what could and should be done to reduce emissions of greenhouse gases.
There is still a scientific debate over the likely scale of climate change
and the complex interactions between human activities and climate sys-
tems, but global average temperatures have risen and the cause is almost
certainly the observed build-up of atmospheric greenhouse gases.

Whatever we now do, there will have to be a lot of social and eco-
nomic adaptations to climate change – preparing for increased flooding
and other climate-related problems. However, the more fundamental
response is to try to reduce or avoid the human activities that are caus-
ing climate change. That means, primarily, trying to reduce or eliminate
emission of greenhouse gases from the combustion of fossil fuels. Given
that around 80 per cent of the energy used in the world at present
comes from these sources, this will be a major technological, economic
and political undertaking. It will involve reducing demand for energy
(via lifestyle choice changes – and policies enabling such choices to be
made), producing and using whatever energy we still need more effi-
ciently (getting more from less) and supplying the reduced amount of
energy from non-fossil sources (basically switching over to renewables
and/or nuclear power).

Each of these options opens up a range of social, economic and envi-
ronmental issues. Industrial society and modern consumer cultures have
been based on the ever-expanding use of fossil fuels, so the changes
required will inevitably be challenging. Perhaps equally inevitable are
disagreements and conflicts over the merits and demerits of the vari-
ous options and in relation to strategies and policies for pursuing them.
These conflicts and associated debates sometimes concern technical
issues, but there are usually also underlying political and ideological
commitments and agendas which shape, or at least colour, the ostensi-
bly technical debates. In particular, at times, technical assertions can be
used to buttress specific policy frameworks in ways which subsequently
prove to be flawed.

The aim of this series is to provide texts which lay out the technical,
environmental and political issues relating to the various proposed poli-
cies for responding to climate change. The focus is not primarily on the

xi



xii Series Editor’s Preface

science of climate change, or on the technological detail, although there
will be accounts of the state of the art, to aid assessment of the viability
of the various options. However, the main focus is the policy conflicts
over which strategy to pursue. The series adopts a critical approach and
attempts to identify flaws in emerging policies, propositions and asser-
tions. In particular, it seeks to illuminate counter-intuitive assessments,
conclusions and new perspectives. The aim is not simply to map the
debates but to explore their structure, their underlying assumptions and
their limitations. Texts are incisive and authoritative sources of critical
analysis and commentary, indicating clearly the divergent views that
have emerged and also identifying the shortcomings of these views.
However, the books do not simply provide an overview, they also offer
policy prescriptions.

That is certainly the case for the present volume, which looks at how
the EU might manage its evolving internal and external energy rela-
tions. It reviews how decarbonization policies have emerged within the
EU and explores the internal barriers to achieving full climate policy
integration, with overviews of the issues in specific sectors. It also looks
at how EU decarbonization will affect the geopolitics of energy and, in
particular, EU relations with major partner countries and neighbours,
including Norway and Russia. It takes a long-term policy perspective,
towards 2050, arguing that this enables a strategic approach to be taken.
The current flurry of concern over relations with Russia, focused in
energy terms mainly on short-term fossil fuel access and pricing issues,
adds urgency to this task – we need to look further ahead and develop
a more coherent approach, linking internal and external policies. This
book offers some good starting points.
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1
Decarbonization in the EU:
Setting the Scene
Claire Dupont and Sebastian Oberthür

Introduction

Climate change is a challenge that requires long-term, cross-sectoral
and cross-border action. It is often described as one of the most com-
plex problems facing humankind – one that affects the entire planet
and all aspects of modern society (Haug et al., 2010). The European
Union (EU) is not immune to the challenges of mitigating and adapt-
ing to climate change. Human-induced climate change is caused by
the emission of potent and long-lived greenhouse gases (GHGs), which
has increased since pre-industrial times (IPCC, 2013). Reducing GHG
emissions quickly enough to a level that will prevent ‘dangerous
anthropogenic interference with the climate system’ (UNFCCC, Article
2) means transforming our infrastructure, energy, transport, agriculture
and industrial sectors away from fossil fuels.

The EU has long-held ambitions to demonstrate global leadership by
example in responding to climate change, including through develop-
ing ambitious domestic policies (for example, Oberthür & Roche Kelly,
2008; Schreurs & Tiberghien, 2007). In October 2009, the European
Council of heads of state and government agreed on an ambitious, long-
term climate policy objective to demonstrate the EU’s willingness to
play a leading role in limiting global temperature increases to 2◦Celsius
(European Council, 2009). This agreed objective is to reduce GHG emis-
sions in the EU by 80–95 per cent by 2050, compared to 1990 levels.
Such an objective is in line with scientific estimates of the required
action to avoid catastrophic climate change (IPCC, 2007; 2013).

Reducing GHG emissions to such a degree effectively means decar-
bonizing the EU. It requires eliminating emissions in a number of
sectors of society and limiting emissions considerably elsewhere. As it

1



2 Setting the Scene

especially requires a virtual phase-out of carbon dioxide emissions from
the use of fossil fuels, this ambition is therefore often referred to as
‘decarbonization’. Throughout this book, it is in the context of the
objective to reduce GHG emissions in the EU by 80–95 per cent by 2050
that we use the term ‘decarbonization’.

This volume explores what the 2050 decarbonization objective means
in practice: first, for internal policies within the EU, and second, for
external EU energy relations. Authors explore the EU’s internal poli-
cies and external energy relations to see if they are in line with
climate objectives to 2050. Are internal policies equipped to move
towards and achieve decarbonization? Are external energy relations pre-
pared for the transition that is unfolding? The challenges arising from
decarbonization are only amplified by the contexts of economic and
financial crises in Europe from 2008 onwards, political tension with
Russia from 2013 onwards and changing geopolitics, given the rise of
powers such as China, India, Brazil, among others. This book provides
an assessment of the state of the art of EU internal policies and external
relations and discusses how decarbonization should or could influence
their development.

In this introductory chapter, we briefly discuss the historical develop-
ment of EU climate policy in line with international climate develop-
ments. Next, we present the 2050 perspective, the nature of the 2050
objective and the many scenarios and roadmaps that describe options
for achieving the decarbonization objective. We then introduce the key
questions and accompanying conceptual framework guiding the contri-
butions to the book. Finally, we provide an overview of the organization
of the book and its chapters.

1. Development of EU climate policy

EU policy on climate change first developed in response to interna-
tional developments. It was not until the 1980s that EU institutions
began seriously considering climate change as an area for internal pol-
icy development – largely in response to international negotiations that
eventually led to agreement on the United Nations Framework Con-
vention on Climate Change (UNFCCC) in 1992. EU climate policy was
often based on legal competences in the areas of the environment and
the internal market. These competences allowed EU institutions to make
progress on climate policy relatively quickly after the issue came onto
the agenda (see, also for the following, Jordan et al., 2010; Oberthür &
Pallemaerts, 2010; Wurzel & Connelly, 2011).
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Throughout the 1990s, the EU moved forward in small steps on cli-
mate policy. In the international negotiations on what became the
Kyoto Protocol to the UNFCCC in 1997, the EU proposed to reduce its
GHG emissions by up to 15 per cent compared to 1990 levels by 2010.
While this target was eventually lowered to a GHG emission reduction
of 8 per cent under the Kyoto Protocol, this was still the most ambitious
commitment by any party to the Protocol (Oberthür & Pallemaerts,
2010). Several EU climate-related policy measures were agreed in the
1990s and first half of the 2000s, including on GHG emissions mon-
itoring (Council Decision 93/389/500/EEC and subsequent revisions
in 1999 and 2004); energy efficiency (for example, Council Directive
93/79/EEC to improve energy efficiency, ‘SAVE’; see Chapter 7); renew-
able energy (Council Decision 93/500/EC on the promotion of renew-
able energy sources, ‘ALTENER’ and Directive 2001/77/EC); emissions
trading (Directive 2003/87/EC); and reducing emissions of fluorinated
GHGs (Directive 2006/40/EC and Regulation EC 842/2006).

In the mid-2000s, the pace of internal EU climate policy development
quickened, spurred on by several factors. First, climate policy became a
driver of European integration more broadly. In the wake of the failed
EU Constitutional Treaty, climate policy was reframed as an opportunity
to reinforce the legitimacy of the EU and its institutions. Second, dis-
cussions on the security of energy supplies, given Europe’s great energy
import dependence (see also Chapter 8), provided an added impetus
for more climate policies that would lead to enhanced domestic gen-
eration of renewable energy and increased energy efficiency. Third, the
role of the EU in the international system and its strong support for
multilateralism also provided added motivation to advance on climate
policy (Roche Kelly et al., 2010, pp. 14–15).

Climate change was thus a matter of high politics by the time the
EU came to agreeing internal policies to 2020 in 2007. Ambitions for
2020 were summarized in the 20-20-20 commitment: to reduce GHG
emissions in the EU by 20 per cent by 2020 compared to 1990 levels;
to increase the share of renewable energy in EU final energy consump-
tion to 20 per cent by 2020; and to improve energy efficiency in the
EU by 20 per cent compared to business-as-usual projections for 2020.
Of these three goals, only the first two are binding. The energy effi-
ciency target is an aspirational goal, although later policy measures were
agreed to try to achieve the target (such as the Energy Efficiency Direc-
tive 2012/27/EU; see also Chapter 7). Adopted in 2009, the package of
policy measures aiming to achieve the 2020 goals included a revised
Emissions Trading Directive (2009/29/EC), a new Renewable Energy
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Directive (2009/28/EC), a Directive providing a legal framework for Car-
bon Capture and Storage (CCS) technology (2009/31/EC) and a new
Effort Sharing Decision (No. 406/2009/EC), allocating the amount of
emissions each member state must reduce in sectors not covered by
the Emissions Trading System (ETS). A regulation reducing the emis-
sions of carbon dioxide from new passenger cars (No. 443/2009) was
also negotiated and agreed alongside the climate and energy package,
as was the inclusion of international aviation in the ETS (Directive
2008/101/EC). The ‘climate and energy package’ of 2008/09 contributed
to proclamations that, perhaps, the EU had finally achieved a high level
of integration of climate and energy policies (see, for example, Adelle
et al., 2012). The package was eventually reflected in the Doha Amend-
ment to the Kyoto Protocol, adopted in 2012, in which the EU agreed
to reducing its GHG emissions by 20 per cent compared to 1990 levels
during a second commitment period of the Protocol (2013–2020).

EU climate policy development has levelled off since the 2000s. The
2000s had seen a noticeable acceleration of climate policy develop-
ment at the EU level, with the climate and energy package of 2008/09
marking a significant step for harmonization and communitarization
of this policy area. In the wake of the financial and economic crises
from 2008 onwards and the backlash of international climate policy at
the 2009 Copenhagen climate summit, EU climate policy has become
less dynamic. The climate and energy package has certainly been fur-
ther implemented, and several new legislative acts (including Regulation
(EU) No 517/2014 on fluorinated GHGs, Regulation (EU) No 333/2014
on carbon dioxide emissions of passenger cars and the Energy Efficiency
Directive 2012/27/EU) have updated and strengthened the existing cli-
mate policies. However, discussions on developing the cornerstones of
the EU’s climate policy – the EU ETS, renewables and effort-sharing
among the EU member states – have generally progressed at snail’s
pace. One illustration of this trend is the long and heated debate about
postponing the auctioning of a certain amount of emission allowances
(known as ‘backloading’) as a modest short-term measure to address
the oversupply in the EU ETS. This measure was eventually passed in
2013, but more structural solutions to the problem continued to face an
uncertain fate (Marcu, 2012).

As of 2014, the EU is nevertheless on its way to achieving a 20 per cent
reduction in GHG emissions by 2020, and it will most likely achieve its
renewable energy goal also. While the EU-15 (that has an 8 per cent
reduction target under the Kyoto Protocol for 2008–2012) had achieved
reductions of slightly over 15 per cent by 2012, the EU-28 had already
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Figure 1.1 GHG emissions in the EU-28 and EU-15 between 1990 and 2012
Source: European Environment Agency GHG data viewer (eea.europa.eu, date accessed 31 July
2014).

achieved GHG emission reduction of over 19 per cent (see Figures 1.1
and 1.2). At the same time, GHG emissions in the EU-28 could decrease
by more than 24 per cent by 2020, in excess of the 20 per cent reduction
target (EEA, 2014, p. 42). The energy efficiency goal can also be achieved,
but further implementing measures to 2020 are likely to be required (see
Figure 1.2; EEA, 2014, p. 75; European Commission, 2014a, p. 4).

In January 2014, the European Commission proposed a new policy
framework for climate and energy policy to 2030, as an interim step to
the 2050 objective (European Commission, 2014b). A single GHG emis-
sion reduction target of 40 per cent by 2030, compared to 1990, and
an EU-wide objective for expanding the share of renewable energy to
27 per cent are to drive the required transition. In mid-2014, the Com-
mission furthermore suggested a 30 per cent target for energy efficiency
for 2030. In October 2014, the European Council agreed to adopt the
40 per cent GHG emission reduction target, a target of expanding the
EU’s share of renewable energy to at least 27 per cent and a non-binding
energy efficiency target of 27 per cent (European Council, 2014).

While any increase in ambition constitutes a step in the right direc-
tion, whether the proposed targets are sufficiently ambitious to move
the EU towards decarbonization is a matter of debate (see Figure 1.3).
Structural change needs to be initiated early on, since delays will make
later changes more difficult (Neuhoff et al., 2014). In this respect,
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especially the targets for renewable energy and energy efficiency to
2030 have been criticised as insufficient.1 At the same time, the EU’s
2030 targets still are nominally the most far-reaching among the major
international players.

Climate policy development in the EU since the late 2000s has
occurred against the backdrop of a much changed and changing internal
and external political context. The financial and economic crises from
2008 onwards have weakened the political priority accorded to climate
policy, as have the political crises, such as in the Ukraine and the Mid-
dle East (Syria, Iraq, Palestine), and the Ebola crisis in Western Africa in
2014. The growing internal divergence of preferences, as most clearly
visible from consistent Polish opposition to EU climate policy initia-
tives, was increasingly manifested as a major impediment to EU policy
development. In contrast, by 2014, the Paris Climate Summit, sched-
uled for the end of 2015, where the conclusion of a new international
climate agreement is expected, started to cast its shadow and arguably
contributed to the agreement reached within the European Council in
October 2014 (see above). Different to the Copenhagen Summit in 2009,
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Figure 1.3 EU-28 GHG emission trajectory to reach reduction of 80–95 per cent
by 2050
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the EU has not worked towards translating its targets into EU law prior
to the 2015 Paris conference.

2. To 2050: Long-term policy planning

Soon after the adoption of the climate and energy package for 2020,
the European Council, in October 2009, stipulated an ‘EU objec-
tive . . . to reduce emissions by 80–95% by 2050 compared to 1990 levels’
(European Council, 2009, para. 7). This long-term vision remains a polit-
ical objective, without binding policy measures to implement it. It can
also be argued that it does not represent a consensual and unconditional
commitment and/or that it is politically over-ambitious or even unre-
alistic (Geden & Fischer, 2014). However, it is and remains in line with
scientific estimates of the effort required to combat climate change. Even
without consensual political blessing, the 2050 decarbonization objec-
tive provides a suitable benchmark for assessing the state and progress
of EU climate policy.

On the basis of the aforementioned European Council conclusions,
we furthermore assume, for the analysis in this volume, that there is a
high level of political commitment to decarbonization in the EU.2 This
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assumption seems to be in line with a number of roadmaps published
by the European Commission in 2011 laying out pathways for achieving
the 2050 decarbonization objective, including a ‘Roadmap for Moving
to a Competitive Low Carbon Economy in 2050’ (European Com-
mission, 2011b), the ‘Energy Roadmap 2050’ (European Commission,
2011a) and the ‘Roadmap to a Single European Transport Area – Towards
a Competitive and Resource Efficient Transport System’ (European Com-
mission, 2011d). To achieve the overarching 2050 goal of reducing GHG
emissions in the EU by 80–95 per cent, the energy sector is expected to
reduce its emissions to close to zero by 2050, and the transport sector by
at least 60 per cent.

Besides the European Commission’s roadmaps, various other research
institutions and organizations have developed their own visions of
how to reach the 2050 objective (see, for example, ECF, 2010; EREC &
Greenpeace, 2010; EREC, 2010; EWEA, 2011; Heaps et al., 2009;
PricewaterhouseCoopers, 2010; Shell International BV, 2008; WWF,
2011). While the various scenarios and roadmaps have differing assump-
tions and starting points, they aim to achieve at least an 80 per cent
reduction in GHG emissions by 2050. The diversity among the scenar-
ios stems from the choice of technology used to achieve the objective
and from the various cost and public acceptance estimates inherent in
these choices.

Carrying out a clear comparison among the many scenarios and
roadmaps available is complex. The diversity of assumptions, aims
and starting points of the scenarios means a comprehensive compar-
ison based on clear points of reference is all but impossible. While
some scenarios focus on the energy sector, others combine trans-
port, agriculture, buildings and industry. Some scenarios explicitly
provide absolute figures for their findings, but others rely on percent-
age point improvements. While some scenarios clarify their scenario-
building starting points (for example, with regard to costs, techno-
logical developments, societal support), others do not. Therefore, we
do not attempt to provide an in-depth analysis here of each of the
scenarios.

Nevertheless, a review of these and the European Commission’s own
scenarios does point to a number of overarching conclusions about
the road to 2050. First, there is no clear or ‘correct’ pathway to
decarbonization by 2050. The many scenarios outline a range of pos-
sible actions that each lead to an ambitious reduction of GHG emissions
by 2050. A combination of policy measures is likely to be required,
with no single ‘silver bullet’ solution highlighted. Additionally, action



Claire Dupont and Sebastian Oberthür 9

is required across a number of policy sectors – including power, indus-
try, transport, buildings and agriculture. However, the potential for deep
reductions in GHG emissions among these sectors varies, with the power
sector having the highest potential for reducing GHG emissions and the
agricultural sector facing structural barriers that make the reduction of
emissions particularly challenging (European Commission, 2011b, p. 5).

Second, two elements are highlighted as important for decarbonization
across the scenarios: namely, improved energy efficiency and increased
shares of renewable energy. These elements address the energy sup-
ply side (renewables – mostly power generation) and the demand
side (energy efficiency – transport, heating, electricity demand). In all
decarbonization scenarios of the European Commission, both energy
efficiency and the share of renewables increase (European Commis-
sion, 2011a). Some stakeholders’ scenarios outline that a fully renewable
energy system is possible by 2050, and that such a strategy could
achieve GHG emission reductions of more than 90 per cent (EREC &
Greenpeace, 2010). Other scenarios point to higher levels of nuclear
and CCS technology along with continued fossil-fuel use to counterbal-
ance uncertainties about the ability of the electricity grid to handle large
shares of variable renewable electricity (mainly from wind and solar
power, see also Chapter 4) (ECF, 2010; Eurelectric, 2010). Nevertheless,
even in scenarios where renewable energy and energy efficiency play
less significant roles in 2050, the share of renewable energy increases.
Ranges between 31 per cent (Eurelectric, 2010) and 92 per cent (EREC &
Greenpeace, 2010; EREC, 2010) shares of renewable energy can be found
in the scenarios, for example, and energy efficiency improves signifi-
cantly to 2050. Thus, although improvement is required, scenarios differ
as to the degree of renewable energy increase and energy efficiency
improvements.

Third, the scope for the continued use of fossil fuels depends on
the availability and commercial viability of CCS technology. CCS tech-
nology faces several obstacles in its development, including public
acceptance, funding and commercialization. The longer it takes for
CCS technology to become commercially viable, the less of a role it
can play in moving to decarbonization. Moreover, for CCS to play
a transformational role, significant pipeline and storage infrastruc-
ture projects would need to be implemented sooner rather than later
(Fischedick et al., 2012; Förster et al., 2012). If CCS technology were
not to become commercially viable, no new fossil-fuel power plants
could be added to the EU’s energy system. As these fossil-fuel power
plants have lifetimes of about 50 years, any new plants added since
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2000 will likely still be operational in 2050, leading several scenarios
to dismiss all new fossil-fuel power plants for decarbonization (EREC &
Greenpeace, 2010; Heaps et al., 2009). Given the delay the development
and deployment of CCS technology has faced in Europe, suggestions
exist that CCS technology cannot be considered a major element of
any transition to decarbonization (Reichardt et al., 2012) and high-
CCS scenarios become increasingly unlikely. Thus, while fossil fuels
may indeed remain a part of the energy mix to 2050, this share will
have to be reduced dramatically to achieve decarbonization, and the
remaining small share will require (problematic) CCS technology to
continue. However, the European Commission also highlighted, in its
2014 proposal for a climate and energy policy framework to 2030, the
importance of CCS for GHG emission reductions in industrial processes,
where only limited fuel switching and efficiency improvements can
conceivably be achieved (European Commission, 2014b, p. 16; see also
Chapter 5).

Fourth, the scenarios indicate the uncertain future of nuclear energy
in the EU, despite its status as a ‘low-carbon’ energy source. In the
Commission’s energy sector decarbonization scenarios, the absolute
amount of nuclear energy in gross inland consumption varies between
29 and 217 mega tonnes of oil equivalent (Mtoe) in 2050 (decreas-
ing from 235 Mtoe in 2010). The extent of the decrease depends on
public acceptance of nuclear energy, the increase in renewable energy,
improvements in energy efficiency and the potential roll-out of CCS
technology (European Commission, 2011c, pp. 56–77). Other scenarios
rule out any role for nuclear energy in 2050, while managing to ensure
decarbonization through heightened energy efficiency measures and a
strong roll-out of renewable energy (ECF, 2010; EREC & Greenpeace,
2010; Heaps et al., 2009).

Fifth, many scenarios estimate that the costs of decarbonization will
either be lower than or will not greatly exceed the increasing costs of
a fossil-fuel-based economy into the future (depending on assumptions
of GDP growth and technological commercialization) (Ackerman et al.,
2009; Heaps et al., 2009; Hübler & Löschel, 2013; Stern, 2007). Such
studies point to the rationality of taking long-term plans into consider-
ation in short-term policymaking. Delaying action for short-term gains
in times of economic constraint may in the long run not necessarily lead
to cost savings, but to cost increases (Stern, 2007). Rather than consider
costs, therefore, this book focuses on the policy requirements to bring
about decarbonization.

Going beyond the scenarios, two further points deserve attention
upfront. First, political action is required sooner rather than later to
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achieve decarbonization and to minimize the costs/maximize the ben-
efits of doing so (Ackerman et al., 2009; Stern, 2007). The EU’s agreed
2030 climate and energy policy framework does include an increase in
the level of ambition as compared to 2020 to reduce GHG emissions
by at least 40 per cent. Nevertheless, the way to achieve this target
was not specified, with a renewable energy share increase from 20 to
at least 27 per cent by 2030 and a non-binding energy efficiency goal of
27 per cent (European Council, 2014). Also according to the European
Commission, long-term planning is required to spur early action and
to ensure investment cycles in the energy sector align with goals for
2050 – otherwise there is a risk of locking in fossil-fuel or carbon-rich
infrastructure (European Commission, 2010, p. 5). Infrastructure plan-
ning and development is one of the major keys to ensuring a successful
transition to decarbonization, and planning over long-time horizons is
crucial to make decisions that are compatible with the decarbonization
agenda.

Second, strong international action on climate change would further
alleviate the economic and political costs for the EU moving towards
decarbonization by 2050. Fears about the EU going it alone, or losing
out in terms of industry and economy to countries without similarly
stringent climate objectives, may hold politicians back from taking the
long-term decisions required (Babiker, 2005; European Commission,
2011b, pp. 13–14; Raihani & Aitken, 2011). It is therefore in the EU’s
own interest to push for international action on climate change, in both
its bilateral and multilateral external relations, including in interna-
tional climate negotiations under the UNFCCC (European Commission,
2014b, pp. 16–18).

In sum, despite the differences among the various scenarios, all con-
firm that further measures are required for decarbonization to become
reality by 2050 – including far-reaching action in the near and medium
term. Action needs to take place at multiple levels of governance, sooner
rather than later, and across many policy sectors with a view to achiev-
ing the 2050 decarbonization goal. Policies to ensure a strong increase
of renewable energies and energy efficiency are indispensable, while
the contributions of nuclear energy and CCS remain uncertain and
aggregate costs are low or at least manageable.

3. Analytical framework

The research and analysis of this book centres around one main ques-
tion: What does decarbonization by 2050 mean for the EU’s internal
(energy-related) policies and external energy relations?
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Accordingly, the volume takes the aforementioned objective of decar-
bonizing the EU by 2050 as its central point of reference. It engages
with discussion on the EU’s 2050 decarbonization ambition by exam-
ining the progress already made internally, the challenges remaining
and the external implications of moving to a decarbonized EU. The
authors bring long-term perspectives and objectives into policy choices
and political relations in the short to medium term.

Given that the book analyses internal EU policies and also investigates
EU external energy relations, different approaches are applied. The ques-
tions to ask with respect to the development of internal energy-related
policies are different to those posed when it comes to analysing external
relations. Internally, we are interested in

(1) analysing and understanding the progress made so far and
(2) the potential for further progress to achieve the decarbonization

goal in the future.

Externally, the question is about the possible and/or likely impacts of
EU decarbonization on bilateral relations and foreign policy.

With regard to internal energy-related policies, we aim to take stock
of the progress towards decarbonization so far, investigate which
sectoral policies would be required at the EU level to bring about
decarbonization and shed light on the conditions underpinning sectoral
policy development. We thus focus on three main sub-questions:

1. To what extent do existing policies in the relevant sector help achieve
decarbonization by 2050?

2. What policy measures would be required in this sector to ensure the
transition to decarbonization is achieved?

3. What are the internal sectoral drivers and barriers to achiev-
ing decarbonization and the full integration of this long-term
decarbonization objective into sectoral policymaking?

Responding to the first two questions requires policy analysis and an
assessment of progress so far, which involves comparing business-as-
usual projections with the reality of policy measures, thus identifying
the gaps to 2050. The third question, in contrast, requires us to iden-
tify a number of key factors upfront that can be assumed to serve as
drivers and barriers. Since political, institutional and societal aspects will
interact on the road to decarbonization to 2050 – given the dramatic
economic and societal transformation required to achieve the 2050
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objective of reducing GHG emissions by 80–95 per cent – the identified
factors aim to go beyond sectoral and technical drivers and barriers, or
opportunities and challenges, to consider also the functional, political,
societal and institutional aspects. These all have clear roots in relevant
theoretical approaches (as indicated below). We therefore analyse func-
tional relations, political will or commitment, societal backing and the
institutional set-up as important factors for understanding progress and
potential for progress towards decarbonization.

The functional relations between a particular sectoral policy and
decarbonization objectives may more or less support or hinder progress
towards decarbonization. In other words, sectoral and decarbonization
objectives may be in more or less synergy or conflict with each other.
For example, policies to promote renewable energy may be more easily
compatible with decarbonization than policies to ensure competitive
energy prices in the EU. While the notion that policies ‘spill over’ into
other policy areas has links to functionalist and neofunctionalist theo-
ries (Haas, 1958; Lindberg, 1963; Rosamond, 2005), we are particularly
interested in whether or to what extent functional interrelations with
the long-term decarbonization agenda have been recognized, seriously
considered and taken up in concrete sectoral policy development. Poli-
cymakers’ recognition of opportunities to advance win-win policies, or
their recognition of the need for trade-offs in conflictual functional rela-
tions, can lay a path for policy development and coherence (Dupont &
Oberthür, 2012). The analysis of functional interrelations should also
allow us to identify potential for enhancing synergy in the future.

A major political aspect of moving to decarbonization includes a
level of commitment from political leaders to achieve the objective and
push for adequate sectoral policies. If policymakers recognize the func-
tional interrelations, do political authorities support moves towards
decarbonization in the sector? Achieving decarbonization means inte-
grating long-term climate policy objectives into short- and medium-
term sectoral policy development. Political commitment to such policy
integration and to long-term policy planning is considered an impor-
tant factor for the success of achieving cross-sectoral objectives like
decarbonization (Lenschow, 2010; Sprinz, 2009). Investigating the level
of such political commitment to decarbonization in the policy sectors
discussed thus promises to enhance our understanding of achievements
and existing opportunities or barriers.

In democratic societies, furthermore, general societal backing for a par-
ticular objective is important for the prospects of it being achieved.
Political actors are unlikely to push for dramatic societal transformations
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in the absence of some level of civil society and citizen backing. Such
societal backing can act as a driver for policy change, while its absence
may present a barrier to ambitious policy action. Public support at
European level can be measured through Eurobarometer surveys and
citizen support in elections, but civil society movements can also reflect
wider societal concerns. In the case of decarbonization, the inclusion
of climate policy advocates in the policy negotiations can provide a
further push for sufficient levels of policy ambition. Throughout this
volume, the role, if any, played by civil society and citizens as well as cli-
mate policy advocates in pushing or blocking decarbonization through
sectoral policies is therefore investigated (Bernauer & Gampfer, 2013;
Kohler-Koch, 2010).

Finally, the institutional set-up in each of the policy sectors may
also help advance understanding about the extent of progress towards
decarbonization in each sector and the conditions for further progress in
the future. When it comes to policymaking, institutions matter, and the
way they function can influence the final policy output (Pierson, 1998).
For example, whether competence on a particular policy lies more at EU
or at national level may be relevant, since ‘lack of EU competence’ con-
stitutes a powerful argument against EU-level action. Decision-making
rules in each policy area may also push or block policy measures. Where
one party holds a veto, it may be more difficult to agree on long-term,
ambitious policy measures to achieve decarbonization in a particular
policy area (Widgrén, 2009).

Turning to the EU’s external energy relations, the perspective on the
role of decarbonization for analytical purposes is different. Whereas
decarbonization is primarily a policy objective (dependent variable)
when it comes to internal policies, we take it as a given (independent
variable) for analysing the EU’s external energy relations. The impact
decarbonization, including the phase-out of fossil-fuel imports, is likely
to have on the EU’s external energy relations is the focus. Accordingly,
the questions investigated in this respect are:

1. What are the consequences for EU external energy relations that
arise from a dramatic shift towards decarbonization internally within
the EU? In particular, how will or could decarbonization affect the
geopolitics of energy and the EU’s relations with major (fossil-fuel)
energy partners?

2. How can the EU and its external energy partners manage their evolv-
ing relations under decarbonization so as to mitigate any negative
impacts and enhance synergy?
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The aim with respect to the EU’s external energy relations is thus not
primarily to explain the development so far and identify the driv-
ing forces and barriers. Instead, the focus is on investigating where
decarbonization of the EU could be driving these external relations in
view of a number of other factors. A number of context- and case-specific
factors are likely to shape future relations and thus drive relations along
with decarbonization. These factors include the context of historical
relations, available technical solutions, political and geopolitical possi-
bilities. Contributing authors analysing EU external energy relations pay
systematic attention to certain categories of factors. The EU’s internal
view of the partner and the recognition of long-term potential changes
to the relationship due to decarbonization will inform whether or not
decarbonization is taken seriously in external relations. The similarity
or differences between the regulatory frameworks of the EU and the
partner country and the possibilities for investment (especially in infras-
tructure) across borders are important identified elements. Furthermore,
any institutional connections between the EU and its partners, beyond
high-level political interactions, may provide a forum for exchange on
opportunities to move to decarbonization.

Overall, the analysis of this volume is thus framed so as to pro-
vide an overarching view of the state of the art of EU internal policies
on the road to decarbonization and the evolution of external energy
relations in the context of decarbonization. A focus on politics, institu-
tions and society allows us to investigate the prospects for achieving
decarbonization internally, while the analyses of EU external energy
relations aim to assess the likely impact of decarbonization, and the
scope for managing this impact, in light of prominent contextual
factors.

4. Book structure and chapter overview

Given its two-fold focus, the book is divided into two main parts.
Six chapters (Chapters 2 to 7) discuss separate internal policy sec-
tors that will play a central role in achieving decarbonization. Subse-
quently, four chapters (Chapters 8 to 11) turn the focus to external
EU energy relations and especially the implications of decarbonization
for traditional fossil-fuel energy partners. A concluding chapter brings
together the main findings of the volume and draws some overarch-
ing lessons regarding the challenges, opportunities and implications
of decarbonization for internal EU policymaking and for EU external
energy relations.
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Chapter 2 by Radostina Primova on the EU’s internal energy mar-
ket provides essential background information for the consideration of
policy developments towards decarbonization. Primova describes the
development of the internal energy market with an emphasis on the
electricity market and investigates the interlinkages between the devel-
opment of this market and moves to decarbonize by 2050. Primova
argues that a fully competitive and functioning energy market is an
essential condition for achieving EU decarbonization objectives. As this
link is not always clear and evident, it has only slowly, but still insuffi-
ciently, been recognized in policymaking. As a result, synergies between
the energy market and decarbonization objectives – which have been
realized only to some extent due to their functional overlap – have
not been sufficiently exploited; this is also a result of limited involve-
ment of stakeholders, lack of political will, coordination and coherence.
Primova identifies particular potential for future improvement with a
strong focus on energy infrastructure development, which should be
better aligned with EU decarbonization objectives, and by strength-
ening regional governance structures. Overall, she concludes that the
link between decarbonization objectives and the internal energy market
could be more clearly articulated by policymakers – for the benefit of
both policy areas.

In Chapter 3, Stefan Lechtenböhmer and Sascha Samadi address the
power sector that is at the front and centre of any efforts to decarbonize.
They analyse the wealth of power sector decarbonization scenarios avail-
able and, on that basis, identify four key strategies for decarbonizing
electricity generation and maximizing the use of low-carbon electricity
for decarbonizing other energy uses in the EU:

(1) reducing demand (energy efficiency);
(2) replacing fossil fuels with electricity (for example, in heating and

transport);
(3) increasing low-carbon electricity generation, especially renewables;

and
(4) integrating increasing shares of fluctuating electricity generation

from renewables (especially wind and solar) into the electricity grid.

The authors highlight progress already made to reduce GHG emis-
sions in the EU’s power sector, especially regarding increased renewables
production, but also point to the great gap remaining to reach the
decarbonization goal by 2050. Challenges remain in all four afore-
mentioned areas on the demand and supply sides. While limits of
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competence constrain EU-level policy development in this field, the
authors highlight the co-benefits of decarbonizing power production,
including for energy security and employment. Such co-benefits may
be particularly important in a political environment in which priori-
ties have shifted and public support for decarbonization is tempered by
employment concerns, for example.

Thomas Sattich adds further to the story of the power sector in
Chapter 4, by focusing particularly on the EU’s electricity infrastruc-
ture and the policies that are required to ensure the grid is updated
for a decarbonized world. Sattich highlights the major technical chal-
lenges facing the EU in updating its grid to cater for higher volumes
of variable renewably generated electricity. Solutions include promot-
ing an EU-wide grid vision, providing targeted financial support for
infrastructure development and enhancing research into energy stor-
age and so-called smart grids. Sattich examines how functional overlap,
political will, societal backing and institutional set-up have affected
the extent of grid policy development for decarbonization at the EU
level. He describes how grid development does not always follow a
decarbonization perspective, especially when new fossil-fuel infrastruc-
ture gains policy support, and that the transition to a renewables-based
system creates winners and losers. Political will has been hampered by
fears of competition and security of member states, which is closely
linked to the sensitive issue of the division of competences between
the EU and its member states in this policy field. Policymaking on
grid development takes place on multiple levels of governance, and
coordination among the key stakeholders is not always easy. Further-
more, climate policy advocates are not necessarily considered among
the key stakeholders. Sattich concludes that more policy measures and
more efforts at coordination, across multiple levels of governance and
among a wide variety of stakeholders, are required to develop the grid
for decarbonization.

In Chapter 5, Max Åhman and Lars Nilsson discuss the implications
of decarbonization for the industry sector in the EU, which accounts for
about 20 per cent of EU CO2 emissions. They focus, in particular, on
the challenges of the energy-intensive industry (steel, cement, organic
chemicals, etc.). The potential for emission reductions through incre-
mental changes is limited so that decarbonization is likely to require
new ‘breakthrough technologies’. In this context, Åhman and Nilsson
highlight the potential of biomass as a fuel and feedstock, CCS and
electrification. The latter would have important repercussions for the
overall energy system because of the implied significant increase in
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demand for electricity. Highlighting the importance of paying atten-
tion to trade and industrial competitiveness, the authors stress the
need for a strengthened policy framework to support and push the
timely development and demonstration of innovative breakthrough
technologies. As development and demonstration is time-consuming
and heavy industry’s investment decisions have long-term impacts,
action is required now to enable a shift to full decarbonization by
2050. Agreeing and implementing the required policies is hampered
by the limited economic co-benefits, political differences within the EU
and limited focus of societal interest groups on the challenges heavy
industry faces in moving to decarbonization.

In Chapter 6, Tom van Lier and Cathy Macharis take up the discussion
of decarbonization in the EU’s transport sector, responsible for about
a quarter of the EU’s GHG emissions. Past efforts to limit GHG emis-
sions from transport, including a range of policies at the EU level, have
been insufficient for putting emissions on a trajectory consistent with
ultimate emission reductions of 60–80 per cent from 1990 levels by
2050 in the transport sector. To achieve these reduction goals, a range
of technical and non-technical solutions is required. Policies need to
simultaneously improve:

(1) the GHG intensity of energy used by the transport sector;
(2) the efficiency of transport vehicles by both technical and opera-

tional means; and
(3) the efficiency of the transport system.

The authors highlight the need to enhance political will and broad
stakeholder involvement in policymaking as well as the promise of
more coherent emission reduction policies in transport through better
cooperation across different levels of governance. This may enable bet-
ter exploitation of the potential for synergy between decarbonization
and transport policy objectives, while possible trade-offs also require
attention and analysis.

The discussion on the buildings sector in Chapter 7 closes the inter-
nal EU policy sector analysis. In this chapter, Elin Lerum Boasson and
Claire Dupont analyse EU policies to improve the energy performance
of buildings and outline the policy gaps remaining for decarbonization
in this sector. They demonstrate that the effectiveness of EU policies
in this field has remained constrained despite their growth. This may
be partially due to a lack of engagement of climate policy advocates,
both in industry (which is rather decentralized in this field) and among
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NGOs (which face resource constraints). It may also be traced back to
the fact that energy efficiency in buildings is hardly an end in itself
but is being pursued for other purposes, including combating climate
change and enhancing energy security. The main barrier to progress
in this field at the EU level seems, however, to be related to compe-
tence: policy development and implementation have consistently been
delayed or diluted due to subsidiarity concerns. This raises questions
about the appropriate and most effective role of EU policies in this
field. One way forward may be the increased use of incentives, including
different funding opportunities that may ‘leverage’ action within mem-
ber states. Exploiting the windows of opportunity opened by external
events (such as energy security fears) may help push political com-
mitment to improve the energy performance of buildings. Skilled and
dedicated policy entrepreneurs may be required to push such an agenda.
More research into the multi-level governance characteristics of this pol-
icy field may be required to find further opportunities, especially with
regard to cross-border cooperation in this field within the EU.

Chapter 8 by Tom Casier opens the analysis of the implications of
the EU’s decarbonization agenda on EU external energy relations. Casier
discusses the overall geopolitics of the EU’s decarbonization strategy.
He argues that, under decarbonization, EU external energy relations
will no longer depend on the control over resources and infrastruc-
ture. Rather, the geopolitical effects will depend on perceptions, frames
and the development of regional and global energy markets in a wider
context. While long-term projections are thus difficult to make, Casier
expects that decarbonization would leave some room for gas imports
while also potentially creating demand for renewable electricity imports.
As a result, Russia, Norway and Algeria may remain prominent because
of their gas reserves and could possibly balance losses with respect to
oil and gas by developing their renewables potential. The Caspian Sea
region, Turkey and Ukraine are likely to remain or become important
partners with respect to gas imports, while the Persian Gulf states may
lose importance as EU energy partners. Northern Africa could acquire
additional significance with respect to renewable electricity. Casier con-
cludes that the energy relations of a decarbonized EU will become more
regionalized and will depend greatly on the development of infrastruc-
ture, technology and regulatory arrangements (rather than on control
over resources).

In Chapter 9, Claire Dupont discusses EU energy relations with
the Caspian Sea region in more detail. She focuses on relations with
Azerbaijan and Turkmenistan, as potential suppliers of natural gas for
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the EU. Dupont examines the role of natural gas in the EU energy
mix today and in the future under decarbonization. She questions
whether the EU demonstrates a consistent logic in promoting natu-
ral gas infrastructure to connect to potential supplies in the Caspian
region while simultaneously pushing for decarbonization internally.
Without widespread implementation of CCS technology, further expan-
sion of fossil-fuel resources in the EU cannot be supported under
decarbonization in the medium to long term. Furthermore, relations
with the Caspian region are situated in the broader political con-
text of the region, including Russian and Chinese interests there.
EU relations with the region are based not only on energy, but also
on EU ambitions to promote democracy and human rights in its
neighbourhood. Dupont explores how decarbonization could allow the
EU to place more emphasis on democratization in its relations with
Azerbaijan and Turkmenistan, but also highlights that the broader
political context must be carefully considered. She concludes that plac-
ing decarbonization at the heart of external relations presents the EU
with the opportunity to develop a long-term strategy in fashioning its
relations with the Caspian region.

Olga Khrushcheva and Tomas Maltby tackle the evolution in EU-
Russia energy relations under decarbonization in Chapter 10. The EU
has historically been reliant on Russia for a large portion of its fossil
energy supplies. As the EU moves towards decarbonization, how will
the lower demand for fossil fuels impact relations with Russia? Are there
options for managing, maintaining or improving these relations while
moving towards decarbonization? Khrushcheva and Maltby describe the
broader tensions and challenges in EU–Russia energy relations (espe-
cially in the context of the Ukraine crisis since 2013 and previous gas
crises in 2006 and 2009), while also pointing out the opportunities
for Russia to remain an energy partner of the EU through renewable
energy and energy efficiency measures. The authors also describe some
initial steps, politically and institutionally, that are being taken along
this road. They conclude that several challenges remain in EU–Russia
energy relations more broadly but that creative solutions can be found
and co-benefits just need to be exploited.

In Chapter 11, Torbjørg Jevnaker, Leiv Lunde and Jon Birger Skjærseth
take us through the potential for change in EU–Norway energy rela-
tions. Norway is a reliable partner of the EU and a major supplier of,
especially, natural gas. It also is partly integrated into the EU regula-
tory framework through the European Economic Area. Nevertheless,
the authors argue that engaging Norway in decarbonization comes up
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against the country’s fossil-fuel interests (oil and gas) that are likely to
remain strong for the foreseeable future. They consider three scenarios
for the future development of EU–Norway relations including one in
which the EU does realize its decarbonization aspiration bolstered by
strong international climate cooperation. Only in this case, the authors
find it likely that Norway’s petroleum interests would be seriously chal-
lenged. EU decarbonization would thus pose the challenge of replacing
petroleum trade with something else in the bilateral relationship. Both
renewable energy and electricity trade, with Norway acting as a ‘green
battery’ for the EU storing excess intermittent renewable energy produc-
tion, provide interesting avenues, but currently do not seem to have the
potential of an equivalent replacement. Despite the favourable starting
point, decarbonization would thus constitute a considerable challenge
for the development of EU–Norway relations.

Finally, in Chapter 12, we present some overarching conclusions
from the discussions and analysis of earlier chapters. Although each
chapter highlights several contextual conclusions, a number of broader
lessons and conclusions can be drawn. Among the lessons we discuss
in Chapter 12, we highlight that decarbonization is not only a chal-
lenge to be overcome, but also presents many opportunities for both
internal policies and external strategies. We also underscore the impor-
tance of strong political will to ensure that decarbonization is achieved,
which can also aid in maintaining, and even improving external rela-
tions. Furthermore, the gaps and limits in internal policies and external
energy strategies from a decarbonization perspective can be understood
as products of political systems and institutions and short-term policy
visions. Breaking free of this mould will require considerable political
courage. External shocks may also move policy further. Technical solu-
tions already exist, and more are being developed and come on stream
as we write. Further technological breakthroughs may ease the transi-
tion to decarbonization. Finally, throughout the chapters, it becomes
clear that integrating better long-term planning for decarbonization
into policy development and external relations is required.

Notes

1. See http://www.euractiv.com/sections/eu-priorities-2020/eu-leaders-adopt-
flexible-energy-and-climate-targets-2030-309462 for early critical comments
in response to the European Council’s conclusions, date accessed 5 November
2014.

2. Please note, however, that much of the analysis would hold even without this
assumption.
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2
The EU Internal Energy Market
and Decarbonization
Radostina Primova

Introduction

This chapter focuses on the internal energy market development as an
important tool to reach the decarbonization objectives agreed by the
European Council in 2009 and anchored in the 2050 Energy Roadmap
(see Chapter 1). The EU internal energy market constitutes the integra-
tion of EU member states’ gas and electricity markets into one single
market based on the free movement of goods, services, capital and per-
sons. It aims to create free and fair competition in the energy sector,
in which consumers (both industrial and household) can freely choose
their supplier, and suppliers can provide gas and electricity without any
restrictions across borders. Apart from this freedom of choice, fair com-
petition would also require harmonized national regulations and market
structures that are free from dominant players (Eikeland, 2011, p. 15).
Since natural gas is a fossil fuel that emits greenhouse gases, it is not
easily compatible with achieving EU long-term decarbonization objec-
tives (Dupont & Oberthür, 2012; see also Chapter 9). For this reason, the
chapter focuses on the EU electricity market and its role in attaining EU
climate policy goals for 2050.

The link between the internal energy market and decarbonization has
not always been direct and evident. However, a common electricity mar-
ket could be one of the major tools for advancing EU climate change
objectives rather than a goal in itself. The creation of a fully compet-
itive and well-functioning electricity market is an essential condition
for achieving EU climate policy objectives. First, increasing competition
in the energy sector would remove bottlenecks on the EU energy mar-
ket and allow independent producers of renewable sources of energy
(RES) to have better access to and benefits from the common market.

25
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Due to their intermittent nature, some RES require well-interconnected
regional and European electricity markets. The fragmentation of electric-
ity markets could thus endanger their adoption on a larger scale (Schuh
et al., 2012). In this context, promoting competition in the electricity
sector could challenge the dominant positions of vertically integrated
energy monopolies and enable better access to the grid for independent
producers of renewable energy. Non-discriminatory access to electricity
networks is a necessary condition for ensuring competitiveness on the
energy market.

The main hurdle in the liberalization process is that electricity trans-
mission and distribution networks in Europe have historically been
owned by vertically integrated companies that have built monopolies
over generation, transmission, distribution and supply activities. These
companies have numerous incentives and possibilities to discriminate
their competitors as far as access to their transmission and distribution
network is concerned (Cabau, 2010; see also Chapter 4). The comple-
tion of the internal energy market is thus an important prerequisite
for integrating renewables into the power grid in order to promote
coordination between energy market actors to ensure that renewably
generated electricity is well connected (Schuh et al., 2012; Dupont &
Primova, 2011).

Second, the competitiveness of the EU energy market also has
direct implications for the development of modern energy infras-
tructure, which is necessary for the absorption of the large volumes
of intermittent RES. Therefore, investments in infrastructure develop-
ment and expansion are indispensible for creating a level playing field
for renewables and breaking the fossil fuel dependency pattern (see
Chapter 4).

Third, an integrated energy market has a high cost-saving and risk-
management potential (ECF, 2013, p. 7). A number of scenarios have
illustrated that cross-border resource sharing could lead to considerable
cost savings (Newbery et al., 2013; ECF, 2011). A more interconnected
energy market will increase effective market size, allow for higher
system flexibility and resource optimization, enable the balancing of
resources, pooled research and development and deployment costs and
will improve the overall system efficiency – with positive impacts on
decarbonization (ECF, 2013, pp. 15–16).

This chapter first tracks the historical development of the EU inter-
nal energy market from the perspective of decarbonization. It is clear
that decarbonization is more or less important at different stages of
policy development. Next, I explain certain loopholes in EU energy
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market development and the limited integration of climate policy in
this policy field with the help of the four main variables introduced in
Chapter 1 (functional overlap; political will; societal backing; and insti-
tutional set-up). Then, I identify some current challenges on the road to
decarbonization from an energy market perspective and conclude with
some possible solutions and policy recommendations to combat these
challenges.

1. Historical background

The development of the EU’s internal energy market can be divided into
two main time periods: the early days from the 1980s to the develop-
ment of the first and second energy market packages in the mid-1990s
and early 2000s; and the agreement of the third energy market package
in the late 2000s.

1.1 Early days: Leading to the first and second energy packages

In the early stages of European energy market integration,
decarbonization played a minor role in policy and legal developments.
The major goal of the first Gas and Electricity Directives in the 1990s
(Directive 98/30/EC; Directive 96/92/EC) was to achieve free and fair
competition in the energy sector by gradually opening up the gas and
electricity markets in member states and thus providing benefits for
European consumers.

The first energy market initiatives were agreed under the EU’s com-
petence on the internal market programme. Competition policy, envi-
ronmental objectives and foreign policy competences were also highly
relevant (Andersen, 2000). Since energy policy was not constituted as
a separate policy domain in the treaties at this time, European insti-
tutions used legal competences concerning environmental policy and
the internal market programme in the treaties to propose and pass new
energy legislation (Buchan, 2010, p. 360). Although energy policy was
generally affected by some common environmental objectives, no agree-
ment existed as to what measures to apply to achieve these objectives
(Andersen, 2000).

At this early stage, climate change concerns did not play a role
in the deliberations on a common EU energy market. The roots of
EU energy market policy could be traced back to the Single Market
Initiative in 1985, which aimed at creating a free and competitive
internal market and removing barriers to free movement. EU policy-
makers became aware that an integrated energy market could boost
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the effectiveness of the internal market by decreasing energy costs and
improving security of supply (Johnston & Block, 2012, p. 13). Breaking
up vertically integrated utilities dominating the domestic energy mar-
kets (‘unbundling’) was seen as paramount for achieving free and fair
competition in the energy sector (Eikeland, 2011, p. 17). Unbundling
refers to the effective separation of network assets, in particular referring
to the separation of generation and supply activities from transmis-
sion and distribution activities, in order to prevent the discrimination
of third-party access to the grid. Depending on the degree of separa-
tion, unbundling can take different forms – accounting unbundling,
management unbundling, legal unbundling, independent transmis-
sion operator unbundling or ownership unbundling (Jones, 2010,
pp. 10–11).

The decision-making process leading to the first package of Gas and
Electricity Directives was lengthy and thorny. The first and second liber-
alization packages contributed only to a limited extent to a level playing
field for renewables to compete with fossil fuels. The 1996 Electricity
Directive (Directive 96/92/EC) contained a small part of the Commis-
sion’s initial proposals and allowed only a limited number of high
volume electricity consumers the right to freely choose their supplier.
Instead of strict instructions, the Directive offered only a framework for
future liberalizations, leaving it up to member states to decide which
regulatory measures to adopt (Eikeland, 2004, p. 6).

The legal foundation of the internal energy market was strengthened
with the second package of liberalization measures, adopted in June
2003. This package consisted of the second Gas and Electricity Direc-
tives as well as a Regulation on cross-border trade in electricity (Directive
2003/54/EC; Directive 2003/55/EC; Regulation (EC) No 1228/2003). The
package enshrined the right of third parties to non-discriminatory access
to transmission and distribution systems in the gas and electricity sec-
tors. It also stipulated requirements for legal unbundling for energy
transmission networks and set up regulatory authorities in member
states for monitoring purposes. Legal unbundling refers to the separa-
tion of network business, in which a separate legal undertaking is set
up that carries out the activities of the network company (Jones, 2010,
p. 11). Legal unbundling is limited to the organizational separation of
units operating generation and supply from those operating transmis-
sion (Eikeland, 2011). Furthermore, regulatory governance in the energy
sector was strengthened through the establishment of the European Reg-
ulators Group of Electricity and Gas (ERGEG), which set up a framework
for coordinating national energy regulators.
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Regarding the progress of establishing an internal energy market, a
study by Jamasb and Pollitt (2005) shows that the first and second
packages achieved a degree of standardization of structures, institutions
and rules in national electricity markets. Despite the transformation
of the domestic energy markets, the implementation of this legis-
lation remained very slow, due partly to protectionist pressures for
maintaining national monopolies (Aalto & Westphal, 2008).

At this stage, the link between the EU internal energy market and
environmental policy was not evident and not recognized during the
policy process. The main drivers behind internal energy market initia-
tives were the internal market programme, EU competition rules and
consumer and regulatory issues. However, the gradual harmonization
of rules and practices was a step forward to a more competitive and
better-regulated energy market, which contributed indirectly to EU cli-
mate policy objectives by facilitating access of renewables. Drawing on
the interconnectedness between the competitiveness and sustainability
goals, one can infer a functional overlap between both objectives.

1.2 The third energy package and its climate policy
dimension: Late 2000s

The third phase of the EU internal energy market development marked
more significant progress towards decarbonization. This was due to the
more competitive conditions for RES producers and an enhanced reg-
ulatory framework. The improvement of regulatory conditions led to
the removal of further barriers in electricity trade, thus creating more
incentives for investment in new infrastructure (see also Chapter 4).

Energy regulatory measures prior to 2009 envisioned legal, functional
and accounting unbundling for transmission system operators and dis-
tribution system operators. However, the sector inquiry launched in
2005 and the country reviews conducted by the Commission in 2006
showed that these measures were insufficient for removing the con-
flict of interests arising from vertical integration. Market distortions
and barriers to free competition were still evident (European Commis-
sion, 2007b; 2007c). The results from the energy sector inquiry in 2007
exposed the high concentration of electricity markets at the wholesale
level and vertical foreclosure. This led to a structural conflict of interests
and to a negative impact on market functioning, and reduced incentives
to invest in networks. Based on these findings, the Commission con-
cluded that ownership unbundling is the most efficient way to tackle
these shortcomings and promote investment (European Commission,
2007c, p. 14; 2007d, p. 7). Ownership unbundling contains stronger
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unbundling measures than legal unbundling. This model refers to the
full separation of supply and transmission assets. In this case, the verti-
cally integrated undertaking has to sell its network assets to shareholders
that are not involved in the generation, production or sale activities of
the company (Jones, 2010, p. 11).

Driven by these overarching objectives and growing political con-
cerns, the EU adopted a third package of liberalization in 2009, which
aimed to fill in gaps from the previous packages and tackle the defects
addressed in the sector inquiry and the benchmarking reports. The pack-
age introduced further unbundling provisions to ensure the effective
separation of production and transmission assets and increased regula-
tory powers of the EU in the energy policy field (Dupont & Primova,
2011). The third energy package allows the three models of separation
of supply and generation from transmission activities to co-exist:

• Full ownership unbundling requiring a full separation between sup-
ply and transmission activities;

• Allowing vertically integrated companies to retain ownership of
their network assets, but requiring the transmission network to be
managed by an independent system operator; and

• Enabling vertically integrated companies to keep their ownership
of the transmission system provided it is managed by an indepen-
dent transmission operator and subject to a number of safeguard
provisions.

(Directive 2009/72/EC; Directive 2009/73/EC)

The harmonization of national energy regulations is another important
element of decarbonization. It will lead to the optimization of cross-
border electricity trade and facilitate the integration of intermittent
RES through the creation of common rules on cross-border electricity
trade and transparency. In this respect, the third liberalization package
enhanced the regulatory powers and independence of national energy
regulators from companies and governments. These regulators oversee
the application of the EU’s energy market rules. The third package also
created an EU Agency for the Cooperation of Energy Regulators (ACER).
ACER’s main task is to monitor and improve cross-border regulatory
harmonization in the gas and electricity sectors. EU energy regulation
is further strengthened by the 2009 Electricity and Gas regulations
(Regulation (EC) No 714/2009; Regulation (EC) No 714/2009). These
contain provisions for harmonizing rules for cross-border exchanges
in electricity and gas and for the establishment of a new framework
for cooperation of transmission system operators at EU level, namely
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a European Network of Transmission System Operators for Electricity
(ENTSO-E) (Dupont & Primova, 2011). Such enhanced coordination
and harmonization in the electricity sector led also to more favourable
conditions for the integration of renewables into the power grid and
reducing barriers in cross-border electricity trade.

The Commission’s persistence in advancing the liberalization pro-
cess in the energy sector and ensuring open access to energy networks
reflected the conviction that a competitive and well interconnected
energy market would contribute to tackling multiple challenges. These
include energy security challenges – through the transfer of emergency
stocks around the EU – and climate change – by optimizing efficient
energy use and reducing greenhouse gas emissions by allowing fair com-
petition for RES (Buchan, 2010, p. 362), so that they can compete on a
level playing field with fossil fuel industries.

The June 2011 benchmarking report monitoring the progress
achieved in the internal gas and electricity market in the period 2009–
2010 highlighted, however, that the integration of the electricity and gas
markets in Europe was insufficiently developed at retail level (European
Commission, 2011c). The report pointed to the limited interconnec-
tion capacity between member states, the existence of bottlenecks
and the lack of harmonized market rules as major barriers for achiev-
ing an integrated wholesale energy market. There remained several
implementation deficits at this time.

However, although the third package itself may have faced some chal-
lenges, especially in implementation, parallel policy processes in climate
and energy brought the decarbonization agenda more to the fore in
internal energy market policy also. In 2009, the EU adopted its energy
and climate package for 2020 (see Chapter 1). The European Council
later also considered the energy roadmap 2050, in which the Com-
mission analysed many sectors – power generation, transport, industry,
agriculture (European Commission, 2011b) – and their potential con-
tribution to decarbonization (see Chapter 1). During the policymaking
process of the third energy package, EU climate policy objectives thus
gained relevance since an integrated and well-functioning market is
important for RES integration into the grid. Furthermore, the Com-
mission (2011a) presented a legislative proposal for an energy infras-
tructure package. This package aims to promote the modernization and
expansion of Europe’s energy infrastructure and the interconnection of
networks across borders in order to make them capable of absorbing
the growing share of RES and to complete the internal market in the
power sector (see Chapter 3). In its 2012 Communication ‘Making the
Internal Energy Market Work’, the Commission emphasized the role of
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the market, which, in combination with EU Emissions Trading Scheme,
could drive investments and deliver a high-quality electricity system
(European Commission, 2012a).

While decarbonization has never been the single overarching motiva-
tion for the development of the internal energy market, it can be said
that the decarbonization agenda is served by the liberalization of the
internal energy market. In the later years of policy development, this
link seems to have become more explicit in policymaking.

2. Major challenges for decarbonization in EU internal
energy market

The major challenges for decarbonization of the EU internal energy
market can be divided into five main categories: competence-related,
infrastructural, regulatory, technological and socio-economic.

The first cluster of challenges relates to the division of competences
in the field of RES policy. Given the policy differences in the promo-
tion of renewables among member states (Reiche & Bechberger, 2004)
and the different national scenarios for future energy mixes, the deploy-
ment of new energy technologies and the adaptation of their power
and transport sectors will depend on member states. Since renewable
energy policy instruments are considered a national matter, the har-
monization of national support schemes is rather unlikely in the short
term (Nilsson, 2011). Shifting more competence to the EU level in
the field of renewable energy policies appears also unlikely, except for
reasons of security of supply (Nilsson, 2011, p. 126). The lack of a
truly integrated electricity market also has implications for the effec-
tiveness of RES support schemes. Renewable energy stakeholders share
the view that the harmonization of national support schemes is difficult
to achieve without a fully integrated and well-functioning electricity
market.1

Second, one of the major challenges in advancing the internal energy
market project for the purpose of EU decarbonization objectives is the
low investment in new infrastructure required to speed up the process
of integrating renewables into the grid. The European Parliament shows
that the fragmentation of energy markets could serve as a barrier to the
adoption of RES because of the lack of incentives to build the necessary
infrastructure (Schuh et al., 2012, p. 28).

This leads, third, to the regulatory challenges for decarbonization of
the EU electricity markets. In most cases, investment decisions are taken
on the basis of long-term expectations and price signals from electricity
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markets (Schuh et al., 2012, p. 29; Isabel & Soares, 2004). One of the
biggest hurdles in infrastructure development has also been the lack
of a stable regulatory framework in member states. Investors’ hesita-
tion has often been attributed to four main factors: low demand, short-
and medium-term overcapacity, regulatory instability and deteriorating
financial conditions (Capgemini, 2012). Creating a stable regulatory
framework would be key to tackling these hurdles to decarbonization.

The asymmetry in climate regulation on a global level could also
adversely affect EU decarbonization efforts. The lack of cost convergence
between low-carbon and high-carbon energy systems as a result of global
competition between low-carbon economies, such as the EU, and those
not committed to significant emission reductions could undermine EU
internal regulatory mechanisms to tackle climate change in the energy
sector. This could be seen as a consequence of the lock-in of high-carbon
assets (ECF, 2013, p. 15). Other political and regulatory challenges con-
cern uncertainties about future climate policies, fuel prices, technology
developments, and the EU energy and climate framework to 2030 and
beyond (see Chapter 1; Thema et al., 2013, p. 15).

Fourth, the technological challenges to decarbonization are often
linked to regulatory gaps in EU energy market legislation. The transition
to a low-carbon power system requires rapid changes in the characteris-
tics and configuration of the electricity system to increase the share of
RES generation and reduce the amount of generation from fossil fuels
(Thema et al., 2013, p. 15). This implies an expansion of the European
transmission grid across borders and the need for back-up capacity and
flexibility of the system to counterbalance any potential phase-out of
nuclear, the increased intermittency of RES and weather dependency
(Thelma et al., 2013, p. 15). Further development of such technological
solutions requires policy backing.

Another technological concern relates to capacity, including whether
the electricity markets can deliver enough capacity to match the electric-
ity demands (Thema et al., 2013, p. 13). The absence of EU regulation on
capacity markets (as of 2014) makes it even more difficult for member
states to coordinate their divergent capacity mechanisms. The purpose
of capacity mechanisms is to increase capacity and/or flexibility of the
system by creating more incentives for investments in generation capac-
ity, and to promote demand-side flexibility. Since capacity mechanisms
have been geographically limited to national markets, the Commission
has expressed concern that this may affect generation and investment
decisions within the EU internal energy market, which in turn could
constrain investments in interconnector capacity (Thema et al., 2013,
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p. 13). In a 2012 consultation on generation adequacy and capac-
ity mechanisms, the lacking interconnection capacity, the different
RES-support schemes and the lacking demand-side response were indi-
cated as the major barriers to effective market functioning (European
Commission, 2012b).

Fifth, the socio-economic challenges are associated with the different
economic and social conditions in member states that could have an
impact on the affordability of new RE technologies and grid extension
in the short and medium term. Thus, the vulnerability of some Eastern
European countries highly dependent on gas and nuclear could be par-
ticularly exacerbated by the financial crisis in Europe and the shutdown
of nuclear power plants in some member states after Fukushima.

Socio-economic challenges in the energy transition process are also
linked to public acceptance. Since decarbonization measures would also
affect the energy market prices, social policy measures are required to
protect vulnerable consumers. Furthermore, the long-term implications
of decarbonization need to be clearly explained and communicated to
European citizens. The public protests in Bulgaria and Estonia in 2013
against the rising costs of electricity bills and the power of energy
monopolies in these countries have demonstrated that any signifi-
cant rise of energy prices in the future could face public opposition
(Tsolova, 2013; Hõbemägi, 2013). The Commission’s report on EU
energy markets in 2011 backs up consumers’ fears and indicates an
overall increase in retail prices in Europe, with significant differences
among member states (European Commission, 2012c). As a result, the
European Consumer Organization (BEUC) expressed its concern that
consumers face ‘sky-rocketing energy prices’, problems when switch-
ing providers, monopolistic markets and aggressive marketing practices
(BEUC, 2012).

Thus, the integration of climate and energy market policy at EU level
is not matched by sufficient integration of RE policies and social policy
measures to address the regulatory, technological and social challenges
of the energy transition process.

3. Explaining the insufficient integration of decarbonization
objectives

To explain the insufficient consideration of decarbonization in the
EU’s internal energy market policy development, I discuss each of
the four variables outlined in Chapter 1: functional overlap, political
commitment, societal backing and institutional set-up.
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3.1 Functional overlap

In the case of the third liberalization package on energy, the mutually
reinforcing objectives of internal energy market development and cli-
mate policy account for a clear but indirect functional overlap between
both policy fields. Increasing the competitiveness of the energy market
is expected to optimize the integration of renewables in the power grid,
which will contribute to EU decarbonization goals (Dupont & Primova,
2011). However, the specific connections between the development of
a competitive energy market and climate policy objectives were not
explicitly taken into consideration during the negotiations among the
EU institutions.

Furthermore, a well-integrated and functioning market has the poten-
tial to support the system change necessary for the energy transition
more efficiently and cost-effectively (European Commission, 2012a,
p. 12). A supranational regulatory framework could also improve
energy market operation and facilitate cross-border trade of electric-
ity. To achieve this, the development of network codes will be of
great importance for the operation of truly cross-border and wholesale
markets. Network codes could be defined as a set of internal market elec-
tricity rules developed by ENTSO-E in cooperation with ACER. The aim
is to accelerate the harmonization and effectiveness of the European
electricity market.2 Hence, they will play a significant role in complet-
ing the infrastructure to secure energy supply and deliver EU climate
change objectives.

The functional overlap between the internal energy market and
decarbonization can be considered a significant factor explaining the
reinforcement of decarbonization objectives in internal energy mar-
ket legislation. Although climate policy concerns were not sufficiently
acknowledged in the policymaking process, the EU competitiveness
target and the improvement of the regulatory framework for electric-
ity trade resulted in synergies between decarbonization objectives and
the common market goal. These synergies could be better and more
explicitly pursued in energy market policymaking, for the benefit of
decarbonization.

3.2 Political commitment

The level of political commitment in internal energy market policy
to decarbonization seems very low (Dupont & Primova, 2011). Except
for outlining general objectives of the third legislative package as
achieving ‘a more secure, competitive and sustainable supply’ (Council
of the European Union, 2008a, p. 6; 2008b, p. 17) and promoting
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‘sustainability by stimulating energy efficiency and guaranteeing that
small companies, too, in particular those investing in renewable energy,
will have access to the energy market’ (Council of the European Union,
2009, p. 19), no other relevant reference to climate policy objectives
could be traced in the statements relating to the internal energy market
by the Council of Energy Ministers.

In the Commission’s inter-service coordination, environmental con-
cerns played only a marginal role (Primova, 2013a, p. 92). Both DG
Energy and DG Competition had active roles in the inter-service coordi-
nation and co-drafting of the legislative proposals. This active involve-
ment shaped the final policy proposals (European Commission, 2007a).
The issues related to the non-discriminatory access to the grid were not
fully discussed during the inter-service coordination of the third energy
package but were extensively deliberated in the framework of the pro-
posal for the 2009 Renewable Energy Directive (Directive 2009/28/EC),
which was negotiated in parallel. During the parallel drafting of the cli-
mate and energy package it was acknowledged that the EU could meet
the 20-20-20 targets, if the grid were able to absorb all the renewable
energy production.

Furthermore, the importance of the third energy package for guar-
anteeing access for RE producers and improving energy efficiency was
highlighted by some Members of the European Parliament (MEPs)
(Dupont & Primova, 2011). Therefore, some limited level of political
commitment could be seen in the European Parliament, in particular
in the statements of Green MEPs who highlighted the importance of
fair market conditions, transparent prices and decentralizing measures
to ensure access for RE suppliers. The European Greens showed less
satisfaction with the outcome of the Council negotiations than other
party groups, deeming the agreed provisions insufficient for dismantling
the dominant positions of the energy monopolies, for preventing price
rises and for ensuring transparency and consumer protection (Primova,
2013a, pp. 143, 158). The debate on the liberalization of the EU energy
sector focused on the issue of ownership unbundling as well as regu-
latory aspects of the EU internal energy market, but no priority was
assigned to climate policy goals.

There is, therefore, only limited evidence of political commitment
to the EU decarbonization objectives in the EU internal energy mar-
ket area during the policy process leading to the third package. The
low acknowledgement of relevant climate policy links partially explains
the insufficient integration of decarbonization objectives in the energy
market sector (that is, the lack of recognition of functional overlap).
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3.3 Societal backing: Stakeholder involvement and support

A broad range of stakeholders participated in the policy process
leading to the third energy package. However, environmental non-
governmental organizations were present only to a limited extent
compared to private industry actors (Primova, 2011). The marginal
involvement of environmental organizations in the policy preparation
of the package and the limited recognition of the link between EU cli-
mate policy objectives and an integrated and competitive energy market
enabling non-discriminatory access for independent producers of RE led
also to less deliberation on this matter (Primova, 2013a). These con-
cerns were, however, addressed during the deliberations in the European
Parliament.

The more powerful energy industry lobbies and business associations
representing industrial consumers may have had a disproportionate
influence on the policy process. They mobilized their resources and used
various channels for policy influence – through their national govern-
ments, contacts with MEPs and Commission officials. The divergence
in stakeholder participation and support corresponds to resource asym-
metries: different stakeholder groups have different levels of capacity
to monitor the complex EU decision-making process. The Commis-
sion attempted a more active approach to include a broader group of
stakeholders in the dialogue beyond the traditional players that had pre-
viously dominated the energy policy discussions in Brussels. But many
environmental groups were deeply involved in the negotiations on the
climate and energy package and could not dedicate resources to the
third energy package (Primova, 2013a, pp. 382–383).

The marginal involvement of environmental civil society actors
at both the policy preparation and the decision-making stage can
also be linked to the limited acknowledgement of the link between
decarbonization and the internal energy market during the policy pro-
cess. This energy market itself is an issue that does not garner much
citizen interest.

3.4 The institutional and policy context

The institutional and policy context played a significant role in
the internal energy market development and the evolution of its
decarbonization dimension. The growing importance of energy security
issues and the challenge of climate change in the 2000s undoubtedly
provided a major impetus for the Europeanization of EU energy pol-
icy (Geden, 2008). The political initiative behind the development of
a coherent EU energy policy came in the context of rising oil and gas
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prices in Europe; the increasing dependency of the EU on a few exter-
nal suppliers; and global climate change challenges – the repercussions
of which were discussed during the informal Hampton Court Summit
of heads of state and government in the EU in 2005 (Blair, 2005). The
summit, organized by the UK presidency at the time, aimed to discuss
the role of the EU in a globalized world, with improving EU energy
cooperation as one important item on the agenda.

In terms of institutional context, I see the development of the internal
energy market policy as a path-dependent process (Dupont & Primova,
2011). The third liberalization package aimed at removing regulatory
gaps from the previous two packages and establishing a supranational
regulatory framework for cross-border coordination of transmission sys-
tem operators and national energy regulators (Dupont & Primova,
2011). Furthermore, the internal energy market was one of the pilot
cases for the active application of EU competition policy – a prior-
ity under the Barroso I Commission mandate (Eikeland, 2008, p. 19).
Thus, the internal market programme, competition and environmental
policy created spillovers in the energy sector over time, which led to
advancing the energy market liberalization agenda (Dupont & Primova,
2011). The policy context that developed provided favourable condi-
tions for launching energy policy initiatives in the EU, facilitating a
move towards decarbonization.

Overall, the institutional and policy context, in particular driven by
security of supply concerns, environmental threats and the active appli-
cation of EU competition law, played an important role for incorporat-
ing decarbonization elements in the internal energy market agenda. This
was due to an enhanced awareness of the need for a coherent energy
strategy, putting climate threats on the agenda of EU energy policy dis-
cussions, thus aiming to create better conditions for RE producers to
compete with energy incumbents. Although decarbonization objectives
were not at the forefront of the EU internal energy market agenda, the
institutional spillover and the policy context pushed forward some of
the decarbonization targets in the internal energy market.

4. Solutions and policy recommendations

In order to tackle the major challenges outlined above, I suggest five
main solutions and policy recommendations for future policy on the
internal energy market:

1) Enhance coordination across policy fields and among different insti-
tutional actors;
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2) Improve government support for RE promotion and regulatory
certainty;

3) Improve infrastructure development;
4) Encourage technological development and deployment; and
5) Enhance the role of local and regional energy actors in the energy

transition process.

First, due to the cross-pillar and cross-sectional nature of this pol-
icy domain (Primova, 2013a, p. 379) and its increasing institutional
and technical complexity, a more coordinated approach at EU level
is needed. Climate and energy policy measures could, for example,
be better incorporated in the EU budget review, EU cohesion and
regional policies, technology and innovation plans. A European Par-
liament study on infrastructure for RES concludes that the horizontal
cooperation of policy areas within energy supply and distribution needs
to be strengthened at the EU level through more intense collabo-
ration of DGs Regional Development, Agriculture, Enterprise, Energy
and Climate (Schuh et al., 2012, p. 99). This could enhance com-
plementarity among different policies to promote renewable energy
infrastructure.

Second, support for RES and regulatory stability should be part of
the strategy for accelerating the uptake of RES in the internal electric-
ity market. The stability of governments’ and regulators’ commitments,
including to support schemes and incentives, are essential to overcome
policy uncertainties and to stimulate investments (Capgemini, 2011,
p. 9). Furthermore, building the demand side is seen as a crucial ele-
ment in the decarbonization strategy from an energy market perspective
(ECF, 2013, pp. 20–27; Cooperatives Europe, 2013). The demand-side
response could be stimulated by allowing new, innovative actors to par-
ticipate in the energy market, including a wide range of entities from
traditional suppliers to electric vehicles manufacturers, exploiting differ-
ent ‘end-use’ energy storage opportunities and strengthening the role of
national regulatory authorities in driving demand response (ECF, 2013,
pp. 20–27).

Third, a pan-European energy policy could also focus on the connec-
tion between the trans-European energy grid to small-scale decentralized
grids (Schuh et al., 2012, p. 22; see also Chapters 4 and 6). Decentral-
ization is seen as a way to avoid fragmentation of markets and lower
the threshold for investments (Cooperatives Europe, 2013). Investments
in electricity storage from renewables and infrastructure construction
for the electrification of the transport sector are encouraged as further
solutions (Schuh et al., 2012, p. 30; see also Chapters 3 and 6).
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Fourth, in terms of technological solutions, the promotion of the
physical integration of markets and the optimization of system opera-
tions are further essential instruments (ECF, 2013, pp. 20–27). Increasing
support for research and development in infrastructure, storage and
smart grids would be an important way forward for the internal energy
market and decarbonization.

Fifth, enhancing cross-border regional cooperation and the role
of local and regional actors in the policy implementation process
could unlock further opportunities for stimulating RE development,
regional electricity market integration, the optimization of resources
and improved conditions on the retail markets. Since regional and local
actors are expected to be important players in the energy transition pro-
cess because of the increase in decentralized power generation, the role
of energy cooperatives could play a key role in the transformation pro-
cess and bring more bottom-up citizens’ projects to realization. This is
something that has not been addressed in-depth in the Commission’s
energy strategies (Cooperatives Europe, 2013). Furthermore, citizens’ co-
decision and ownership in the energy transition process not only has
the potential to increase public acceptance but also to make the internal
energy market more stable, regulate demand and stimulate indigenous
supply sources (Cooperatives Europe, 2013).

An important stepping-stone in the consolidation of local and
regional RE initiatives is REScoop 20-20-20,3 founded in April 2012.
The federation of existing REScoops (Renewable Energy Sources Cooper-
atives) in Europe aims to promote local citizen involvement in RES and
introduce the REScoop approach to policymakers. Improved regional
governance and cross-border regional cooperation can help advance
market integration and decarbonization objectives. An ECF study sug-
gests that the formalization of a regional governance structure could
optimize cross-border resource sharing and also capture the diverse
national contexts and priorities (ECF, 2013, pp. 33–34). Heightened con-
sultation between domestic stakeholders and energy regulatory author-
ities may bring more of civil society’s concerns to the EU arena of
policymaking (Primova, 2013a; 2013b). This could broaden the spec-
trum of local, regional and national institutional and civil society actors
in the implementation of energy transition measures.

Any plans for a fourth energy legislative package should therefore
focus on specific policy measures for better coordination between the
internal energy market goals and decarbonization objectives. Such
measures could, for example, address the improved incorporation of
EU decarbonization targets into network development plans and the
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creation of more financial incentives by ACER and national regulators
for transmission system operators to deliver their network plans in a
timely manner (ECF, 2013, p. 21). Furthermore, the measures should
aim at driving an efficient demand response and achieving higher sys-
tem flexibility in order to allow the absorption of variable energy sources
on a larger scale.

Conclusions

In this chapter, I argued that a fully competitive and functioning energy
market is an essential condition for achieving EU decarbonization objec-
tives. The analysis has illustrated the contribution that energy market
integration can make to EU decarbonization goals through improving
competition, removing barriers in cross-border electricity trade, enhanc-
ing regulatory governance, creating more incentives for investments
in modern energy infrastructure and technology improvements, and
decreasing the costs and risks of energy transition. These findings are
also in line with the empirical results of the ECF’s cost and risk analy-
sis about power sector decarbonization, which shows that an integrated
pan-European market is a crucial element in delivering decarbonization
objectives (ECF, 2013).

The link between the EU common energy market and decarbonization,
being primarily indirect and less evident, has nevertheless been insuf-
ficiently addressed throughout the European energy market integra-
tion process. It is mostly since the adoption of the third liberaliza-
tion package on energy and the energy infrastructure package that
the links started to become more explicit. Overall, the integration of
decarbonization objectives into the internal energy market policy has
been low. It has been driven mostly by the functional overlap between
different policy objectives and the policy and institutional context. The
low political commitment and limited stakeholder involvement helps
to explain the low degree of integration of decarbonization objectives
in this area. Another reason is the lack of coordinated and coher-
ent policies and measures in the EU energy policy field. The analysis
shows that the different dimensions of EU energy policy (environmen-
tal, security of supply, market and social considerations) have not been
sufficiently recognized in the process of energy market integration. I sug-
gest that strong efforts for a more integrated and coordinated approach
are required, so that energy and decarbonization objectives are ade-
quately addressed horizontally in other policy fields but also vertically
at different governance levels.
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The major drivers for integrating decarbonization objectives into the
EU energy market policy have been EU competition rules, EU regula-
tory governance in the energy sector, the spillover of energy market
initiatives, and the functional overlap between the EU competitive-
ness and sustainability goals in the energy policy field. Taking into
consideration the competence, regulatory, infrastructural, technological
and socio-economic challenges to internal energy market development,
any potential fourth energy package should focus on energy infras-
tructure development, which should be better aligned with the EU
decarbonization objectives.

Enhancing regional governance in the energy sector could offer more
flexibility, facilitate market policy integration and the development of
network rules, as well as increase public acceptance for energy transi-
tion goals and measures. This could be done through the formalization
of regional governance structures or by enhancing participatory mecha-
nisms for stakeholders and individual citizens at local and regional level,
so that they can become active drivers in the energy transition process.
Since the link between the trans-European energy grids and small-scale
decentralized grids is seen as an essential element of a supranational
energy policy, strengthening the regional level of energy governance
could serve as a key bridge in the EU energy strategy.

Notes

1. Interview with the president of EREF, Brussels, 2 March 2012.
2. See http://networkcodes.entsoe.eu/, date accessed 5 May 2014.
3. See http://rescoop.eu, date accessed 20 January 2014.
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Introduction

In 2012, fossil fuels made up 49 per cent of total gross electricity
generation in the EU-28 (Eurostat, 2014). This electricity generation was
responsible for more than one-quarter of Europe’s greenhouse gas (GHG)
emissions (EEA, 2014).

For the power sector, the ‘Roadmap for moving to a competitive
low-carbon economy in 2050’ published by the European Commis-
sion (European Commission, 2011a) envisages an almost complete
decarbonization by 2050 with reductions of GHG emissions of 93–99
per cent compared to 1990. Emission reductions in the power sector
are expected to be considerably higher than in other sectors, where the
potential for cost-effective reductions is more limited (see Chapter 1).
The realization of such strong GHG emission reduction in the electricity
sector has been further explored by the Commission in a specific Energy
Roadmap 2050 (European Commission, 2011b) and has also been a
subject of several scenario studies by stakeholders. Many of these stud-
ies have stressed that decarbonization in the electricity sector will lead
to so-called co-benefits for society beyond climate change mitigation,
including

– a significant decrease in the share of fossil fuel energy imports (nat-
ural gas, coal and oil) and thus an increase in Europe’s energy
independence by relying more strongly on domestic (renewable)
resources;

– an increase in air quality and thus a reduction in health-related
impacts of air pollution;

– the creation of millions of new jobs in Europe due to investments in
new technology and infrastructure.
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Whereas there are multiple reasons for Europe to decarbonize its electric-
ity sector, this chapter takes a closer look at how such a decarbonization
can be achieved within a time span of three to four decades. To this end,
we compare key electricity sector decarbonization scenarios available in
early 2014. We focus on analysing the common strategies they all fore-
see on both the demand and supply side to achieve the deep emission
reductions required to 2050. On this basis, we identify key policy mea-
sures that need to be in place to implement successfully those demand-
and supply-side strategies. Finally, we briefly discuss the main drivers of,
and barriers to, decarbonization of the power sector.

1. Scenarios for a decarbonized power sector

Table 3.1 describes six studies with a total of 25 scenarios of the EU’s
electricity system development until the year 2050. While the aims of
the respective studies differ to some extent, all of them focus on how
to decarbonize the EU electricity system by 2050. The table provides
the names of the studies, the institutions that commissioned the studies
and the respective dates of publication. As most of the studies comprise
of more than one scenario, the name of the decarbonization scenario
selected for our analysis is provided and the core assumptions are listed.
Many of the scenarios differ considerably in their assumptions on which
energy sources and technologies will be used to generate electricity
in a future decarbonized electricity system. Scenarios also differ with
regard to the level and sector-by-sector structure of future electricity
demand.

However, all scenarios interestingly rely on a few identical key strate-
gies. We identify two such key strategies each on the demand and on
the supply side. There is wide agreement in the scenario literature that
these four common strategies will need to be implemented in order for
the European power sector (as well as the overall energy system) to be
decarbonized.

2. Key strategies on the demand side

2.1 Reducing ‘traditional’ electricity demand

Although not always highlighted, it is a core assumption in all
decarbonization scenarios that European societies will use electricity
in an increasingly efficient way. In the reference scenarios of all anal-
ysed studies, a further increase in ‘traditional’ electricity demand in
the residential, commercial and industrial sectors (such as household
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Table 3.1 Scenario studies of the European energy and electricity system to 2050

Name of the
study

Reference Selected
decarbonization
scenarios(s)

Core assumptions (for
selected scenario)

Power
Choices
Reloaded

Eurelectric
(2013)

‘Power Choices
Reloaded’ (one of six
scenarios)

• High acceptance in
society for nuclear
power and CCS

• CCS to be
technically viable
and economically
attractive

Energy
[r]evolution –
A Sustainable
EU 27 Energy
Outlook

Greenpeace &
EREC (2012)

‘energy [r]evolution’
(one of two
scenarios)

• Nuclear power to be
phased out in
Europe

• CCS not used
• Far-reaching

decarbonization
through efficiency
and renewables,
including renewable
electricity imports
from North Africa

Energy
Technology
Perspectives
2012

IEA (2012) ‘2DS’ (one of three
scenarios)
(The name of the
scenario refers to its
CO2 emissions,
which are expected
to be in line with
limiting global
warming to
2◦Celsius by 2100
over pre-industrial
levels.)

• High acceptance in
society for nuclear
power and CCS

• CCS to be
technically viable
and economically
attractive

Energy
Roadmap
2050

European
Commission
(2011b, c, d)

‘Diversified Supply’,
‘Energy Efficiency’
and ‘High RES’
(three of seven
scenarios)

• High acceptance for
all technologies
(Diversified Supply)

• Strong energy
efficiency
improvements
(Energy Efficiency)

• Renewables favoured
in electricity sector
over nuclear power
and CCS (High RES)
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Tangible ways
towards
climate
protection in
the European
Union (EU
Long-term
scenarios
2050)

Fraunhofer
ISI (2011)

‘A’ and ‘B’ (two of
two scenarios)
(The two scenarios
differ only in
the assumed
development of
electricity demand.)

• Nuclear power to be
phased out in Europe

• CCS not used
• Far-reaching

decarbonization
through efficiency and
renewables

Roadmap
2050 –
A Practical
Guide to a
Prosperous,
Low-Carbon
Europe

ECF (2010) ‘40% RES’ and
‘100% RES’ (two of
five scenarios)

• 40% RES scenario
assumes only 40%
share of renewables in
electricity generation
in 2050 and 30% each
for nuclear and CCS

• 100% RES assumes all
renewables, including
15% imports from
North Africa

Note: CCS = Carbon Capture and Storage.
Source: Own table, information taken from the studies mentioned.

appliances, machinery, lighting and cooking) by 37–48 per cent by 2050
is expected (compared to their respective base years). In contrast, in
the decarbonization scenarios, this ‘traditional’ electricity demand is
expected to remain relatively stable until 2050 or even decline by up
to 15 per cent. Hence, by 2050, ‘traditional’ electricity use needs to
be cut by about 30–45 per cent compared to a reference development
(see the difference between reference and decarbonization scenarios in
Figure 3.1). The implied strong decoupling of economic growth from
‘traditional’ electricity demand appears to be technologically feasible,
according to many decarbonization scenarios, but will require effective
policies for achieving a much more efficient use of electricity.

2.2 Substituting electricity for fossil fuels

All scenarios expect low-carbon electricity to expand into new appli-
cations, such as road vehicles and efficient low-temperature heat gen-
eration (for example, heat pumps in buildings) and certain industry
processes (see Figure 3.1). The final energy carrier introduced will
thus be increasingly based on low or zero GHG emissions. Elec-
tric motors and heat pumps are often more efficient than the fossil
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Figure 3.1 Changes in electricity demand for traditional and new appliances,
comparison of scenarios for 2050, EU-27
Note: ‘total w/o transport (and w/o heat pumps in some scenarios)’ is without addi-
tional electricity demand from heat pumps in the scenarios ‘ECF – 40% RES’ and
‘GP/EREC – [r]evolution’; ECF= European Climate Foundation, EC= European Commission,
GP = Greenpeace, EREC= European Renewable Energy Council.
Final electricity demand EU-27, 2010: 2844 TWh (Eurostat, 2014).
Source: Own figure based on data from the mentioned scenario studies.

fuel-based technologies they substitute. Therefore, the electricity system
will not only decarbonize itself, but it is also expected to ‘export’
decarbonization to other sectors by substituting fossil fuels with elec-
tricity.

For the transport sector, the Greenpeace and EREC (2012) study is
most ambitious by assuming that by 2050 electricity will supply roughly
80 per cent of the sector’s final energy demand, either directly (50 per
cent) or indirectly (30 per cent) via hydrogen produced from electrolysis.
This scenario requires about 75–80 per cent of all light-duty vehicles in
the EU to use electric propulsion by 2050. Furthermore, a large share of
the medium and heavy-duty vehicles would run indirectly on electricity,
by using hydrogen (see Chapter 6).

In buildings, electricity will also increasingly substitute fossil fuels,
for example, through electric heat pumps, which also reduce final
overall energy demand (compared to traditional heating technologies)
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given that they make use of environmental heat.1 In the European
Commission’s Energy Efficiency scenario, the share of electricity in
energy supply for heating and cooling will increase from less than 10 per
cent in 2010 to more than 20 per cent of final energy demand in 2050.
If the electricity for heating purposes were to be fully used by heat
pumps, these would supply more than 40 per cent of the heat demand
of all buildings (see also Chapter 7).

In addition to road vehicles and heating, many industrial processes
could be converted from fossil fuels to electricity. While the majority
of fossil fuels in the industrial sector is used for high-temperature pro-
cesses, which are not suited to heat pumps, in some industrial processes
fossil fuels can be substituted by electricity through the use of other
technologies such as infrared heaters. Other processes in the chemical
industry and in steel making could be converted to the direct or indirect
use (via hydrogen) of electricity. These processes are, however, in many
cases not more energy efficient than conventional processes. This may
be why the scenarios discussed here do not assume a significant switch
from fossil fuels to electricity in the industrial sector (see Chapter 5).

3. Key strategies on the supply side

3.1 Increasing low-carbon electricity generation

Electricity sector GHG emissions in the analysed scenarios are reduced
by at least 90 per cent by 2050 compared to 1990. This requires that
electricity generation from non-CCS fossil fuel plants, which in 2012
accounted for nearly half of electricity generation in the EU-28, is either
entirely or mostly phased out by 2050. Such a drastic change in Europe’s
electricity supply structure requires adequate framework conditions for
new investments, especially given the long lifetime of power plants and
infrastructure like electricity grids (see Chapter 4).

In general, there are three different options for non- or low-carbon
electricity generation: nuclear power plants; fossil fuel power plants
equipped with CCS technology; and renewable energy sources (RES).
In 2012, nuclear power plants generated 27 per cent of the electric-
ity produced in the EU-28 (Eurostat, 2014), but social acceptance of
this technology in many European countries is comparatively low
(Eurobarometer, 2010; OECD, 2010). Investment costs of newly built
nuclear power plants have increased over the years (see Grubler,
2010). Regarding CCS, there are currently no commercial power plants
equipped with this technology in the EU and most of the CCS
demonstration projects originally planned have been abandoned or put
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on hold due to difficulties in applying CCS technology on a large scale,
costs or questions regarding the social acceptance of CO2 piplines and
storage sites (von Hirschhausen et al., 2012).

RES, however, have significantly increased their contribution to elec-
tricity generation in the EU-28 from less than 15 per cent in 2000 to
24 per cent in 2012 (Eurostat, 2014). In all analysed decarbonization
scenarios, electricity generated from RES will become the most impor-
tant low-CO2 supply option by 2050 with shares of typically 60 per cent
or more in 2050. Understandably, the share of renewables in 2050 is
higher in scenarios which rule out or limit the use of CCS and nuclear
power. However, even in scenarios with more optimistic assumptions
regarding CCS and nuclear power and assuming a phase-out of support
for renewables, electricity generation will be mostly based on RES by the
middle of the century.

Figure 3.2 shows the development of the share of renewable electricity
generation in Europe between 2012 and 2050 in the analysed scenarios.
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Figure 3.2 Shares of various sources of electricity in meeting European gross elec-
tricity demand and shares of fluctuating renewables in 2012 (actual) and in 2050
according to scenarios
Note: EC = European Commission, GP= Greenpeace, IEA= International Energy Agency; the
three ‘worlds’ mentioned in the text and separated based on the share of all renewables in
total electricity generation are indicated by the vertical lines separating the decarbonization
scenarios.
Source: Own figure based on data in the mentioned scenario studies and on Eurostat (2014)
for actual 2012 data.
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Looking at the shares in the year 2050 suggests that three diverging
‘worlds’ of the future European power supply can be differentiated –
with specific challenges for each world.

A future with renewable shares of 80 to 100 per cent by 2050
will have to deal most strongly with fluctuations in electricity gen-
eration from wind and solar photovoltaic (PV) (see below). While
this challenge is likely to be somewhat smaller in the 55–65
per cent renewables world, this world faces the additional chal-
lenges of ensuring economic viability and social acceptance for
CCS power plants, infrastructure and storage sites, and new nuclear
power plants. Finally the single scenario ‘outlier’ with a more mod-
erate renewables share of 40 per cent will likely face few prob-
lems with the fluctuating nature of renewables, but even greater
challenges related to the massive deployment of CCS and nuclear
power.

Finally, we question whether scenarios with a renewables share of less
than 80 per cent in 2050 actually describe a sustainable energy system.
There are safety, waste and proliferation risks associated with nuclear
power (Schneider & Froggat, 2013; Adamantiades & Kessides, 2009). CCS
raises sustainability concerns due to uncertainty about the long-term
viability of CO2 storage in the ground and because resource depletion
and air pollution remain unaddressed (Viebahn et al., 2012).

3.2 Integrating very high shares of fluctuating electricity
generation

Key to transforming the European electricity system by 2050 is the abil-
ity to handle a strongly increased share of fluctuating power generation
from intermittent RES, most notably wind (onshore and offshore) and
solar PV. In 2012, the combined share of wind and solar PV was about
eight per cent (Eurostat, 2014), thus more than 90 per cent of electricity
came from ‘dispatchable’ plants that either generate electricity continu-
ously or that can more or less flexibly increase or decrease their output
to adapt to changes in electricity demand or power generation in other
plants (Eurelectric, 2011).

In all but one of the analysed scenarios, the share of fluctuating elec-
tricity generation from wind and solar PV will increase to about 40–60
per cent by the middle of the century (see Figure 3.2). This huge increase
will require significant changes in the provision and consumption of
electricity if a stable electricity supply is to be maintained. The key
challenge is ensuring that electricity demand and supply match at all
times.
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To this end three main options are available in the short to medium
term to integrate growing shares of fluctuating renewables into the
electricity system:

• First, it could be necessary to maintain a sufficient stock of flexible,
dispatchable power plants that can be easily started and shut down
when required (Eurelectric, 2011). Some technologies for this purpose
include pumped hydro storage plants and fossil fuel power plants
(with natural gas open cycle power plants being the most flexible).
While potential sites for hydro storage plants are limited, the use of
fossil fuels in dispatchable power plants in the long run contradicts
the decarbonization target. Alternatives like biogas, CCS equipped or
nuclear power plants either face limited potential or – in the case of
CCS and nuclear power plants – high investment costs, which would
make electricity generation extremely expensive if these plants are
used only for a few hours a year.

• Second, demand can be made more flexible as electricity demand
in many sectors can be shifted back or forth a few hours. This is
often referred to as demand-side management. For example, laundry
machines could be run (manually or automatically) during times of
the day when electricity generation is high. Household and espe-
cially commercial freezers could cool down by a few degrees more
than necessary during times of high availability of power, in order to
use less or no electricity when electricity supply is temporarily short
(Department of Energy & Climate Change, 2012). Real-time changes
in electricity prices and an expansion of smart IT technologies could
incentivise such load shifting. Some of the scenarios assume that
demand-side management is used to a certain extent.

• The third main option is to extend and improve the existing high
voltage electricity transmission grid. This option has significant
potential and is relatively inexpensive. It is therefore a preferred
option in all decarbonization scenarios. The advantage of building
a European ‘super grid’ would be that the broader spatial scope of
the electricity system will smooth out fluctuations in both electricity
generation and demand. For example, cloudy conditions or a wind
lull in some part of Europe could be balanced by sunny skies and
strong winds in other parts of Europe. Furthermore, the available flex-
ibility options, like relatively cheap storage in pumped hydro power
plants, can be used more effectively if temporary electricity surplusses
can be transferred easily from one European region to another (see
Chapter 4). Many studies suggest expanding the power grid between



Stefan Lechtenböhmer and Sascha Samadi 55

Norway and Central Europe to transfer excess wind or solar power
generation at certain times of the day to Norway, where it could be
stored in pumped hydro storage power plants (see also Chapter 11).

Summing up, in the short to medium term the most promising option to
deal with increasing fluctuating electricity supply is to extend the capac-
ity of the European electricity transmission grid. This would balance
fluctuations over longer distances and better use storage and flexibilty
options. However, the potential of this and the other options men-
tioned above are limited. At some point in time these options alone
will no longer be sufficient to integrate high shares of fluctuating elec-
tricity supply into the system (Denholm & Hand, 2011). Consequently,
it may be necessary in the longer term (probably beyond 2030–2040) to
invest in storage capacities like batteries, pumped hydro storage plants
or – for large-scale and seasonal electricity storage – electrolysis plants.
Electrolysis plants transform electricity to hydrogen during times of
excess electricity. Hydrogen can be stored relatively easily and can be
transformed back into electricity in fuel cells or in combustion plants.
Alternatively, it could be used as a low-carbon fuel in transport or indus-
trial processes. However, transforming electricity to hydrogen for storage
purposes is expensive and leads to significant energy losses of around
30–35 per cent during the transformation and additional losses of at
least 20–30 per cent when the hydrogen is used for electricity generation
(Joint Research Centre, 2011).

4. Policy framework and required reforms

The electricity sector is assigned a major role in the decarbonization
of the European economy. It is therefore important to take account of
the current institutional and policy framework of the sector to assess
the ability to initiate the targeted developments. In this section, we dis-
cuss the existing energy and climate policies and instruments applied in
Europe, following the four core strategies identified above. However, the
reference scenarios of all studies analysed make it clear that the current
policy framework is insufficient to induce the transformational changes
required for the electricity sector to contribute adequately to Europe’s
decarbonization.

4.1 Strategies to curb growth of traditional electricity demand

Using electricity in an increasingly efficient way is the first strategy
for decarbonization. This field has been intensively covered by EU
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legislation. The Energy Services Directive (2006/32/EC) from 2006 set a
framework for energy efficiency, which was subsequently strengthened
by the 2012 Energy Efficiency Directive (2012/27/EU). These two Direc-
tives oblige member states to set up National Energy Efficiency Action
Plans, to set indicative energy savings targets, and to implement specific
policy instruments, including obligations for energy supply companies
to achieve 1.5 per cent of additional energy savings each year.

The energy efficiency of specific equipment and appliances is reg-
ulated in the EU by the Ecodesign Directive (2009/125/EC), which
imposes minimum efficiency standards, and the Energy Labelling Direc-
tive (2010/30/EU), which mandates that energy efficiency labels are used
for a range of products. The coverage of both Directives is increasingly
expanded to most energy-using and energy-related products and the
stringency of their provisions is subject to regular review.

Furthermore the Energy Performance of Buildings Directive (2010/31/
EU) requires member states to set minimum energy performance stan-
dards for new buildings and major renovations. From 2021 on, all new
buildings in the EU shall be nearly-zero-energy buildings. It also requires
the creation and use of energy labels for individual buildings, called
Energy Performance Certificates (see Chapter 7).

Nevertheless, the reference scenarios prepared regularly for the
European Commission (including one released in early 2014), do not
expect a reduction in ‘traditional’ electricitiy use in the residential, com-
mercial and industry sectors, but only a slow-down of demand growth
(European Commission, 2014a). This indicates the need to make better
use of the existing energy efficiency instruments and to complement
them with new instruments.

For electricity saving in traditional stationary demand, an improved
policy framework could consist of:

• Targets for electricity demand reductions consistent with overall
energy savings targets. For example, Germany has a target of reducing
primary energy demand by 50 per cent by 2050 (compared to 2008)
and another target to decrease electricity demand by 10 per cent by
2020 and by 25 per cent by 2050 (Bundesregierung, 2010).

• Continuous adaptations to the national building regulations towards
the target of a nearly zero-energy building standard, while aiming for
cost-optimal renovation of the building stock. Building regulations
could also promote solar water heating which could help replace
electric water heating (see Chapter 7).
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• Strengthened system of labelling and minimum standards, including
through more frequent and tougher (possibly automatic) procedures
for tightening the requirements for the labels and of the minimum
standards. This could follow a ‘top-runner’ approach to make sure
that technical improvements are incentivized and conveyed to the
markets for electricity-using products as quickly as possible. Japan
has applied such a regime since the late 1990s, so that minimum effi-
ciency standards are increased regularly, based on the performance of
the most efficient appliance on the market (Kimura, 2010).

In the industrial sector, energy use is very diverse and difficult to address
specifically, which means that the existing energy efficiency instruments
have considerable limitations. Companies often give only low priority
to incremental improvements (like electricity savings). Efficiency policy
instruments covering crosscutting technologies, such as motors, drives,
pumps and lighting, should deal with the specific situations of indi-
vidual companies. Examples include mandatory energy audits linked to
electricity tax exemptions or schemes designed to reduce payback times
for electricity saving measures, such as targeted subsidies or the support
of dedicated third party funded systems. Such instruments, however,
need to be implemented nationally, although they could be indirectly
supported by the EU, for example via energy savings targets set by the
Energy Efficiency Directive.

4.2 Decarbonization through new electricity uses in
transport and heating

Using (‘green’) electricity instead of fossil fuels in transport and heat-
ing requires policies and measures that address several different energy
carriers. A broad discussion about the most suitable instruments for pro-
moting electric mobility has developed since the late 2000s (see, for
example, Kley et al., 2010; Mock & Yang, 2014). Despite various instru-
ments already in use in many member states, it is difficult to predict
whether electric mobility can expand as much by 2050 as envisaged
in the low-carbon scenarios. Gaps in market deployment strategies are
greater for light duty vehicles, and particularly for lorries, for which
technologies for electrification (direct or via ‘electro fuels’ like hydrogen)
are far behind those for passenger transport. If technology development
significantly reduces battery costs, market development will soon rely
on the cost ratio between electricity and fossil fuels. Given the high
share of taxes on road transport fuel prices, there is sufficient scope for
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appropriate policies favouring electric cars, if the reduced income from
fuel sales taxes can be handled (see Chapter 6).

Cost differences have a more limited potential in driving the sub-
stitution of fossil fuels by electricity in stationary applications. As tax
rates on fuels for heating are much lower, further policies and mea-
sures are needed to make the use of electricity economical for individual
households and businesses. Building codes setting integrated targets for
maximum final energy demand or for maximum GHG emissions, for
example, could set incentives at least for new buildings to use highly
efficient heat pumps.

4.3 Expansion of low-carbon power generation

Many European countries have introduced support mechanisms for
electricity generation from RES, like feed-in tariffs (REN21, 2014). Some
European countries are using feed-in-premiums, meaning that operators
of renewable energy technologies need to sell their electricity on the
market while receiving an additional ‘premium’ on top of the market
price. An alternative instrument currently being used in fewer European
countries (for example, Sweden and Poland) is quota obligations, where
either utilities or retail suppliers need to make sure that by a specific
future date a certain share of the electricity they sell is sourced from
RES. The obliged companies may either invest in renewable energy
plants themselves, or they may buy ‘green’ electricity from operators
of renewable energy plants.

In most countries, feed-in tariffs have proven very effective in promot-
ing the deployment of RES (Haas et al., 2011). However, critics point to
the lack of incentives for operators to take account of differences in the
value of electricity depending on where, and especially when, it is gen-
erated (Nagl, 2013). Policy schemes that link an operator’s income to the
market price of electricity (as in the case of feed-in-premiums or quota
obligations) offer incentives to operators to take the value of electric-
ity into account in their investment and operating decisions. However,
such policies also increase an investor’s risk and thus make it more dif-
ficult and more expensive to receive financing, which (by itself) would
make the power system transformation more expensive and might make
it more difficult for smaller investors to participate.

There is no consensus in the literature on the best policy instrument
to support the deployment of RES. A mix of instruments addressing the
specifics of various renewable energy technologies and adapted to cer-
tain phases of the electricity system transformation might be best suited.
Despite falling prices, some financial support for renewable energy
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technologies will still be needed in the short to medium term, as in
most cases electricity generation from renewables remains somewhat
more expensive. This is not least because fossil fuel and nuclear power
generation does not cover all costs that accrue to society (referred to in
economic terms as a ‘lack of internalization of external costs’) (Owen,
2006).

Another reason why continued support (or perhaps rather ‘refinanc-
ing’) of renewable energy technologies may be required is because grow-
ing shares of power from wind and solar PV increasingly drive down
wholesale electricity prices. This may lead to the ‘missing money’ prob-
lem. Electricity becomes so cheap on average on the market (because
the variable generation costs of wind and solar PV are almost zero and
so wholesale prices are very much driven down at times of much wind or
sunshine) that operators do not earn enough from selling electricity to
cover the plants’ investments costs. This may be true for RES and also for
conventional technologies (Cramton & Ockenfels, 2011). Consequently,
in many European countries, the introduction of capacity mechanisms
is being considered. Such mechanisms provide incentives for holding
available generating capacity (Sweco Energuide AB, 2014).

In summary, effective policies are already in place in many European
countries to support the deployment of RES. The challenge to 2050 in
these countries will be to maintain the momentum of deployment,
while ensuring that policies are as cost-efficient as possible. Issues con-
cerning public support for renewables should be taken into account
when adapting existing support policies. At the same time, the policies
in those European countries which have been lagging behind in deploy-
ment will have to be considerably improved in the coming years, taking
advantage of not just the much lower technology prices compared to a
decade or two ago, but also of the experiences made with various policies
in other European countries.

Nuclear power has seen very little investment in Europe since the
late 1980s (Schneider & Froggat, 2013). Nuclear power plants need pub-
lic support for new investments to come forward. New nuclear power
plants being built in Finland and France and being planned in the
United Kingdom in 2014 each take advantage either of investment sub-
sidies or of guaranteed feed-in-tariffs. A feed-in-tariff of at least 89.50
pounds/MWh (or about 10.7 Eurocent/kWh at an exchange rate of 1.20
Euro per British Pound) was agreed upon in 2013 by the British govern-
ment and the consortium that is planning to build a new nuclear plant
at Hinkley Point, Southwest England (Department of Energy & Climate
Change, 2013). This tariff is higher than feed-in-tariffs paid to onshore
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wind in most European countries and higher even than solar PV tariffs
in some countries (Prognos, 2014). If new nuclear power plants are con-
sidered part of the decarbonization equation, then considerable public
financial support will be required. However, we consider that the risks,
costs and the very limited compatibility with the needs of fluctuating
RES exclude new nuclear power plants as an option.

We also have reservations about the sustainability of CCS power
plants. However, if this technology is seen to be an important option
for decarbonizing the power sector, the first step would be to support
research and development and demonstration projects. Planning in the
EU for such demonstration projects has been largely unsuccessful as of
2014 (Global CCS Institute, 2014), which makes the use of CCS tech-
nology unlikely until 2025 or 2030 at the earliest. Due to the existing
technological and economic uncertainties, we argue that CCS cannot be
relied upon as a key decarbonization technology.

All decarbonization technologies would benefit strongly from an ade-
quate internalization of external costs of fossil fuel power generation.
This is most relevant for fossil fuel GHG emissions. If emitters were to
pay for their contribution to climate change, fossil fuel power genera-
tion would be considerably more expensive, as CO2 prices would have to
be well in excess of the low prices of less than ten Euro per tonne of CO2

as in the European Emission Trading Scheme (ETS) in 2012 and 2013.
Rather, the CO2 price would probably need to be around 30 to 50 Euro
per tonne, possibly even higher (Interagency Working Group, 2013).
A higher CO2 price would considerably increase the market competitive-
ness of renewables, nuclear power and CCS technology. To achieve an
appropriate price for CO2 emission allowances within the ETS, European
policymakers need to ensure adequately ambitious emission limits.

4.4 Improving system integration of fluctuating
renewable energy sources

Finally, to make high shares of fluctuating RES electricity feasible in the
EU electricity system it is necessary to improve their system integration.

Although policies to promote the deployment of RES have been in
place for several years in many European countries (as of 2014), the
need for policymakers to improve the system integration of fluctuating
RES only became apparent in the 2010s. Shares of fluctuating RES in
electricity generation have increased quickly and, in 2014, are begin-
ning to have tangible effects on the overall electricity system. Policies
should aim at making sure that the future electricity system becomes
as flexible as possible. Flexibility on both the supply and demand sides
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helps integrate significant shares of fluctuating renewables at low cost
(IEA, 2014).

Demand-side flexibility can be improved by initiating changes of the
electricity infrastructure, for example mandating the installation of so-
called smart meters. Such meters can measure electricity consumption
and are able to send and receive information from the electricity grid,
like the price for electricity at any point in time. It should also be man-
dated that tariffs are offered to consumers that reflect the changes in
wholesale prices at different times of the day. Installing smart meters
and offering time-dependent electricity prices would set incentives for
consumers to use more electricity when it is abundant (for instance,
because of strong winds or lots of sunshine) and to use less electricity
when it is scarce. Policy efforts to improve demand-side flexibility will
thus require the mainstreaming of policies across multiple fields.

On the supply side, policies that favour more flexible power plants
(such as new natural gas power plants) over less flexible power plants
(like existing coal and nuclear power plants) should be implemented.
For physical and technical reasons, electricity generation in new natu-
ral gas power plants can be increased and decreased relatively quickly
and at relatively low cost – making it a well-suited technology to com-
plement fluctuating electricity generation from renewables until more
flexible demand, an improved electricity grid and additional storage
capacity enables a fully renewable-based electricity system (Eurelectric,
2011). Biogas and hydro (reservoir) plants similarly have the potential
to adapt electricity production quickly. The policy framework should
increasingly incentivize building more flexible power plants – or making
existing plants more flexible. Specifically, financial support for biogas
power plants (for example, by using feed-in-premiums) could ensure
that they generate electricity only when electricity prices are high.
In addition, biogas plants could be required to maintain gas storage to
enable sufficient operating flexibility.

An important and relatively cheap option to increase flexibility is the
improvement of the European electricity grid. The EU should take a
leading role in coordinating the required cross-country enhancements.
While it has taken initial steps in this direction (European Commission,
2014b), many European countries need to enhance grid capacity within
their borders. They may learn from each other how best to plan and
implement these enhancements.

A successful energy system transformation requires policy main-
streaming across multiple policy fields. For example, ensuring low-
carbon electricity supply options are competitive is not sufficient if
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complicated local planning procedures make investments unattractive.
Also, increasing demand-side flexibility will require not only smart grids
but also smart meters and – to some extent – smart applications. For
these grids, meters and applications to communicate with each other,
policymakers need to ensure certain technical standards are in place
ahead of their widespread deployment.

Finally, storage technologies may play a crucial role for integrating
large shares of fluctuating RES. Today, most storage options are still
very expensive, but further research, for example in the field of bat-
teries and long-term storage in the form of hydrogen, are likely to drive
down prices in the future. Targeted demonstration and deployment poli-
cies for the various types of storage technologies may be needed to
realize the potential cost reductions, but the overall costs of any such
support instruments need to be assessed carefully. In any case, govern-
mental support for research and development of new low-carbon or
carbon-free power generating technologies as well as storage options is
crucial (Vasconcelos et al., 2012). As transformational processes require
more than merely technological changes (Leach et al., 2012; Seyfang &
Haxeltine, 2012), support for research should also be directed towards
a better understanding of the economic and social changes required
for and brought about by a transformation towards a decarbonized
electricity system.

5. Key drivers and barriers for successful decarbonization

The key strategies for transforming the electricity system are quite clear
in most studies. In spite of already having most of the general policies
and instruments needed for such a transition in place, their respective
level of ambition needs to be significantly increased to achieve a suc-
cessful transformation. Huge investments in new technology need to be
made in the decades leading to 2050.

The required system transformation will create enormous opportuni-
ties for European societies and stakeholders but will certainly also face
significant resistance. In this section, we analyse the key drivers and
barriers for successful decarbonization of the electricity system.

First, there are synergistic overlaps between the necessary expansion
of the electricity system infrastructures and the policies towards the
completion of the internal energy market (see Chapter 2). The inter-
nal market policies and the linked programmes to expand connections
between national electricity grids and core Pan-European infrastruc-
tures are the driving forces for the expansion of the electricity system.
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However, there is no clear European vision of a future electricity grid
that would be capable of efficiently balancing electricity generation
from fluctuating renewables. This indicates that European policymakers
have so far not fully exploited the synergistic overlaps between efforts
to complete the internal energy market and efforts to improve the inte-
gration of fluctuating electricity generation into the European electricity
system.

Another field of overlap is the funding of the transformation of
the electricity system. Here, the discussion in 2014 is dominated by
efforts to keep energy prices low and reduce burdens on final con-
sumers and tax payers in order to maintain and improve (short-term)
competitiveness and increase consumers’ non-energy purchasing power.
Despite a widespread acknowledgement of the long-term economic
benefits of electricity system decarbonization, short-term concerns dom-
inate the actual policy discussion. This can be seen in the discussions
about Europe’s 2030 energy and climate targets where competitiveness
concerns feature prominently (see also Chapter 1).

Second, this focus of discussions also indicates that the political pri-
orities have changed since the end of the 2000s, not least due to
the economic crisis. Short-term costs dominate the political discus-
sions in 2014 over long-term economic and environmental benefits.
Furthermore, the success that has been achieved, particularly in expand-
ing the use of RES in electricity generation, is beginning to affect
significantly and negatively the business interests of the incumbent
electricity companies, particularly in countries where the transforma-
tion has been quick. These influential actors often demand a political
rollback from decarbonization objectives (Cardwell, 2013), in spite of
their public commitments in favour of decarbonization (Eurelectric,
2009).

Third, the increasing political difficulties to support the transforma-
tion process can also be partly explained by changing priorities of the
public (Eurobarometer, 2014). This is due to the effects of the economic
crisis and also because, in some countries, consumers now bear notice-
able costs for decarbonization. Furthermore, there appears to be a split
in public opinion in Europe on decarbonization. While many people in
Sweden, Denmark and Germany for example, believe climate change to
be a very serious problem (Eurobarometer, 2014) and are more likely to
back ambitious decarbonization policies, constituencies in some Cen-
tral and Eastern European member states have other priorities and are
thus – motivated by fears of economic burdens – more inclined to back
the interests of established energy players.
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Widespread public support can lead to a favourable and stable policy
environment and thus is crucial for the transformation process. This
is important for ensuring that industry buys into the process and that
the necessary investments are realized. Setting credible and ambitious
medium- and long-term political targets for the transformation of the
energy system is an indication of the existence of widespread public
support.

A full discussion of how public support can be fostered is beyond the
scope of this chapter. One key element is, however, communication.
Policymakers and environmental organizations need to inform the pub-
lic that a decarbonized electricity system is crucial to mitigate the effects
of climate change, but that it also has a number of ‘co-benefits’, like
additional employment opportunities or reductions in air pollution,
energy import dependence and nuclear risks (European Commission,
2014d).

Fourth, from an institutional perspective, the EU only has limited
competence over the power sector. The EU also has no competence in
fiscal matters so that introducing taxes (for example, on conventional
energy sources) would require unanimous support by all member states.
Regarding the demand side, a comprehensive set of regulations exists at
the EU-level, but there is a lack of ambition and sufficient funding mech-
anisms for investment. For the supply side, the EU has only indirect
competencies: through the ETS, internal market policies and other eco-
nomic policies. The vision for a decarbonized power supply, however, is
strictly limited by the right of all member states to choose their preferred
energy mix. This is why the EU’s Energy Roadmap (European Commis-
sion, 2011a) is ‘technology’ neutral and develops a number of scenarios
that vary considerably in the respective shares of low-carbon power
generation technologies. It could be crucial that the EU gain more com-
petence in implementing certain strategies to achieve decarbonization –
regardless of national energy political priorities.

Conclusions

The Low-Carbon Economy and Energy Roadmaps by the Commission as
well as several scenario studies commissioned by various stakeholders all
assign a major role to the power sector for achieving the decarbonization
of Europe’s economy. They expect the sector to speed up its devel-
opment towards low or zero carbon electricity and also to deliver
low-carbon electricity for energy services such as transport and heat
generation.
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The fact that the power sector is at the centre of the transition to a
European low-carbon economy highlights the importance of adequate
political regulation and of market actors’ willingness and capability to
adapt. The analysed scenario studies have shown that four core strate-
gies need to be implemented simultaneously with the help of suitable
policy measures. These four strategies need to be integrated into a target-
oriented and consistent long-term pathway for the transformation of
the overall energy system.

To achieve this transformation, several energy policy fields need to
function together, with competencies on both the EU and member state
levels. These policy fields include boosting energy efficiency, introduc-
ing new electricity-powered applications (like electric cars), expanding
renewable electricity generation and improving the integration of fluc-
tuating RES into the European electricity system. To enable an efficient
and economically feasible transition, policies to advance an integrated
European energy market as well as to improve energy security should be
aligned with the decarbonization strategy.

While the expansion of energy infrastructure and a stronger cou-
pling of national electricity systems serve both the completion of the
internal energy market and the integration of higher amounts of fluc-
tuating generation, further development of liberalized and unbundled
electricity markets may have to be adapted to cope with the new chal-
lenges that a system with higher shares of renewable generation poses
(Lechtenböhmer & Luhmann, 2013).

The power sector strategies discussed here also significantly contribute
to increasing security of supply over the long term, by reducing energy
demand and by increasing the shares of domestic energy production.
But the power sector transformation requires significant efforts and
resources, which also means that vulnerabilities may increase during cer-
tain phases (for instance, loss of economic power of traditional energy
companies). As security concerns are often short-term and supply-
oriented, or are targeted at protecting strategic domestic companies,
trade-offs in policy targets may emerge in the short-term and need to
be closely monitored.

Finally, the main challenge, as we see it, for the decarbonization of
the power sector is the high level of ambition and integration needed
for the long-term transformation. Several EU level policies need to be
brought in line, which should in principle be possible as they overlap
synergistically, but the implementation needs strong backing and polit-
ical will from all member states. As of 2014, however, the member states
have not yet decided on a joint vision to decarbonize Europe’s power
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sector. Some governments are favouring RES, while others emphasize
the role of nuclear power and CCS-equipped fossil generation. These
differences impede agreement on a shared long-term vision for Europe’s
electricity supply. Many governments also appear to be more concerned
about the short- to medium-term costs of the transition than convinced
of its potential benefits. These concerns partly explain why member
states frequently do not pursue agreed policy targets, such as improved
demand-side efficiency, with sufficient intensity.

Therefore, it remains a major challenge for the EU to increase momen-
tum in the power sector transition towards a much more renewable,
flexible and efficient system. A clear vision that could build upon the
existing scenarios needs to drive this momentum. Such a vision could
help convince the sceptical part of the public and the (incumbent)
energy industry of the long-term benefits of the transition. It could
determine the long-term policy direction needed, while also providing
a rationale to intensify existing policies.

Note

1. It should be noted that heat pumps are not the only option available for
reducing the CO2 emissions of supplying heat. Expanding the use of district
heating may also reduce CO2 emissions as fuels can be used more efficiently
(for example, by using the waste heat of industrial processes or power plants).
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4
Electricity Grids:
No Decarbonization without
Infrastructure
Thomas Sattich

Introduction

This chapter discusses the role of electricity transmission infrastructure
for the integration of renewables into the European power system in
the context of the EU’s decarbonization goals. Conventional plants
largely define today’s power system, including its technical and eco-
nomic environment. The integration of renewables into this system
constitutes a major challenge that needs to be addressed for success-
ful decarbonization. On the basis of current technologies, the European
power system has to be significantly adjusted in order to absorb increas-
ing amounts of renewable energy (RE). A major part of the necessary
adjustments concerns the power transmission infrastructure – or grid.

The EU’s decarbonization objective to reduce greenhouse gas (GHG)
emissions by 80–95 per cent by 2050 implies a major transformation of
Europe’s energy sector towards the large-scale use of renewables. This
transition from carbon-based energy towards RE has already started (see
Figure 4.1). The power sector plays a crucial role in this context (see
Chapter 3). It represented about 37 per cent of total CO2 emissions
in Europe in 2012 and is one of the sectors where the transformation
could take place in the quickest and most economical way (Roques,
2014, p. 82). The contribution of carbon-neutral RE sources to electric-
ity consumption grew by about 64 per cent between 2004 and 2012,
so that renewables in 2012 already accounted for about 24 per cent of
electricity generation (Eurostat, 2014). And with expected electrification
of other sectors, including industry, transport and buildings (Sugiyama,
2012), the power sector’s contribution to decarbonization is likely to
grow further.
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Figure 4.1 Development of different energy carriers in the EU-28 from 2000 to
2012
Note: EU gross inland energy consumption by fuel type in 1,000 tonnes of oil equivalent;
2000 =100 per cent.
Source: Eurostat (2014).

Renewables will deliver a main part of the energy supply required to
2050 (see Chapters 1 and 3). While decarbonization is ongoing, the
rapid growth of renewables and the relative decline of conventional
energy sources will face a number of serious constraints (European Com-
mission, 2013a, p. 2). Power grids play a crucial role in this context,
as they are a prerequisite for flexible, interactive operation of power
plants, for the efficient allocation of generation units over a given
territory, and for the interconnection between generation and consump-
tion centres. A fundamental change in power generation affects this
system.

This chapter explores the challenges to Europe’s power grids in
the transition to a decarbonized, renewables-based power system and
assesses related EU policies. The next section examines the complex
relationship between renewables and the grid infrastructure. To iden-
tify (potential) gaps in the EU’s approach to grid development, I then
look at relevant EU programmes. The following section turns to the
factors that may explain the current state and development of the
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EU’s power transmission infrastructure. Finally, I close the chapter
by highlighting the main issues for grid development to 2050 and
by providing a number of recommendations to overcome the policy
challenges.

1. Power grids and decarbonization

Because storage of electricity is difficult and costly, power genera-
tion has to adapt to changing demand (‘load’) in real time in order
to keep the grid stable. Power plants therefore operate as interacting
components in integrated power pools (power generation, grids and
consumption/markets) where the different generation units adjust their
power output to the momentary load. Electricity grids must optimize
this system, with interregional power lines providing system operators
with the flexibility needed to keep the network stable despite local load
changes (ECF, 2010, p. 70). The larger, more flexible and diverse a power
pool is, the better a network can be stabilized.

To achieve decarbonization, European power grids need to be adapted
to increasing shares of renewables. Conventional plants still play a dom-
inant role in the structure of the power grids. The technical features of
renewables, however, are different from those of conventional plants,
and thus disturb the interactions in the established system (Schaber
et al., 2012a, p. 123). Decarbonization of the power sector is thus more
than replacing old conventional power plants with new carbon-neutral
power generation units, but requires the reorganization of the environ-
ment in which renewables operate (Schaber et al., 2012b). Several studies
highlight the importance of power transmission infrastructure in tran-
sitioning to renewables (see, for example, Tröster et al., 2011). Without
suitable adaptations, decarbonization will at best be much more difficult
to achieve and/or delayed while waiting for other technological options
such as storage. Intelligent systems to predict loads, smart grids and a
densely intermeshed electricity transmission grid are widely believed
to be necessary elements of the adaptation (Capros et al., 2012, p. 96;
Fürsch et al., 2013, p. 642).

This poses several technical, economic and political questions. What
infrastructure upgrades are needed? Can infrastructure development
keep pace with decarbonization requirements? What sort of drivers and
barriers exist? Are relevant EU policies effective and sufficient? To answer
these questions, I discuss the complex relationship between the integra-
tion of renewables and (cross-border) power transmission infrastructure,
and the corresponding necessary reorganization of the European grid.
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1.1 Electricity transmission networks and decarbonization

An estimated 80 per cent of bottlenecks in the European power system
are related to the integration of renewables (ENTSO-E, 2012, p. 56). The
pressure that RE power generation puts on the established system varies,
however, with the specific type and the location of plants. Measures
to upgrade the grid will therefore have to differ from region to region.
The question is where exactly the increase of renewables will require
adaptations and what kind of adaptations will be necessary.

Decarbonization thus poses a double challenge for the European
power transmission infrastructure. First, the switch to renewables will
change the distribution of power plants and hence the topography of
the grid. The relatively low energy density of many RE sources will
require installations such as wind parks to be dispersed over large ter-
ritories, which requires interconnections. Furthermore, RE production
(for example, offshore wind power installations) is likely to be far from
the centres of consumption. RE sources, such as wind and sunshine, are
distributed unequally, which will influence the distribution of RE pro-
duction. For example, load hours of solar and wind power vary by up
to 100 per cent between the most and least favourable sites in Europe
(Fürsch et al., 2013, p. 650). Technological advances in RE may mean
that these differences become less significant over time. Nevertheless,
power transmission infrastructure will have to cover growing distances
in order to bring the electricity to the consumer.

Moreover, there are differences between the various forms of
renewables. While wind, solar and tidal power will be highly concen-
trated in areas far away from consumption centres, biomass can (partly)
be transported to and used by the power generation infrastructure in
place. The impact on the grid will thus vary greatly between regions and
depend on the regional energy mix.

Second, the intermittency of RE production will have strong impli-
cations for the future shape of the European power grid. In contrast to
traditional fossil fuel-based systems, many RE plants depend on chang-
ing elemental forces such as wind and sun. Grid modernization will thus
be required to stabilize power supply.

According to the European Commission, existing power pools are
flexible enough to counterbalance about 5 per cent of intermittent
renewables such as wind and solar power (European Commission, 2012,
p. 8). Where, however, intermittent RE greatly exceeds this margin,
additional measures are required to provide the system with enough
flexibility to absorb network fluctuations.
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In this regard, the European power system is close to a paradigm
shift. In 2011, intermittent renewables already amounted to 35 per cent
of RE-generated electricity (9 per cent in 2002) and 7 per cent of all
electricity generated (Eurostat, 2014). Intermittent RE is expected to
climb to 49.7 per cent of RE capacity by 2020 (ECN, 2011b, p. 14; see
Figure 4.2)1 accounting for 17–20 per cent of European electricity con-
sumption by 2020 (ECN, 2011a). The EU’s power sector is thus headed
towards an era where the characteristics of intermittent renewables will
increasingly determine the logic of power generation, transmission and
consumption.

Increasing the flexibility of existing power pools and their transfor-
mation to a smart and flexible system is thus the key to the sector’s
further decarbonization, and – in the long run – to a complete switch
to renewables. Since the capacity to keep growing network fluctuations
under control can be increased by integrating different regions, the
power grid has a vital role to play in this adaptation. The need for more
flexibility in particular areas depends, however, on the specific regional
energy mix.
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1.2 Reorganizing the European power grid

For decarbonization, the reorganization of power grids needs to focus
on two aspects related to the inevitable growth of RE:

1. New infrastructure to adapt to the power sector’s changing
topography;

2. Adaptations to compensate for growing network fluctuations caused
by intermittent renewables.

This need for grid modernization is universal, as it concerns all parts
(uptake, transmission, distribution, off-take, metering and so on), lev-
els (regional, national, international) and most geographical sections of
the grid. Ideas and plans for the reorganization of the European grid are
hence far-reaching, and include the construction of regional (for exam-
ple, the North Seas Countries’ Offshore Grid Initiative, see NSCOGI,
2010), continental (the super-grid, see FOSG, 2013) and even transcon-
tinental networks (between North Africa and Europe, see, for example,
DESERTEC, 2009). The characteristics of different RE technologies do
pose specific challenges for particular sections of the power grid. The
reorganization should aim to create a flexible and smart power pool of
European size, where all power plants jointly balance fluctuations in
power production (Battaglini et al., 2009). This constitutes a convinc-
ing and economically viable possibility for better network stabilization
(Newbery et al., 2013, pp. 86–87).

Cross-border transmission infrastructure is in particular need of fur-
ther development. Exchange between the different national systems
stagnates at 7–10 per cent (ENTSO-E, 2014), with most member states
being largely self-sufficient in electricity supply (Eikeland, 2011, p. 14).
Today’s power transmission infrastructure rather prevents free flow of
electricity in Europe, thus preventing the rational distribution of RE gen-
eration units and the ability to balance network fluctuations (ENTSO-E,
2012, p. 56). Filling the gaps in the European cross-border grid infras-
tructure represents a largely untapped potential (ENTSO-E, 2012) for
near complete decarbonization at moderate costs (Haller et al., 2012,
p. 288).

Overall, the power system in Europe can be described as a het-
erogenic patchwork of more or less integrated components of still
largely national power systems. In some regions, the power transmis-
sion infrastructure has significant exchange capacity, which in turn
allows high levels of renewables in the system (Sattich, 2014b). Exam-
ples include the Scandinavian countries (particularly Denmark) and
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the German-Dutch couple. Other regions show, however, much lower
cross-border power exchange capacities. The most prominent example
is the French-Spanish border, where a possible significant increase of
capacity for electricity exchange has not yet been achieved as of 2014.2

In between these extremes, levels of interconnection vary but are rela-
tively low. For example, large cross-border flows of electricity from wind
power generated in Northern Germany threaten to overcharge Polish
and Czech grids. In this particular case, power flows are not only erratic
and unplanned, but also unwelcome by the receiving side, which is
planning to block them (PSE, 2011).

Where are grid developments and the necessary adaptations most
urgently required? Considering the per-area generation of intermittent
electricity is helpful in this regard. Figure 4.3 shows sharp differences
among member states in their approach to renewables. While some
countries have only a moderate density of intermittent renewables and
intend to keep their numbers limited, others are integrating large and
increasing amounts into their national systems (ECN, 2011a). As a
result, the need for interconnectors with neighbouring countries varies
widely.
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2. EU policy to develop the European electricity grid

The development of energy systems technology in the EU has not kept
up with the growing ambitions for sustainability and decarbonization,
and the deployment of new electricity transmission infrastructure
has moved forward at an insufficient pace. In response, the EU has
implemented a number of programmes to accelerate grid develop-
ment. To determine whether these measures are sufficient to achieve
decarbonization, this section first analyses past and present EU policies.
I then address programmes for universal grid development and instru-
ments for the development of specific parts of the European network.
The section concludes with a discussion of the overall approach of the
EU towards universal and specific grid development.

2.1 From market integration to decarbonization

The EU (then, the European Community) began pursuing deeper inte-
gration of power markets and the development of a ‘common car-
rier system’ for electricity with the Single Market Programme in the
1980s (European Commission, 1988, p. 72). The need arose from the
historical, gradual, bottom-up approach to the development of cross-
border power transmission infrastructure in Europe that had emerged,
despite a discussion as early as the 1920s about the possibility of a
top-down, supranational approach (Lagendijk, 2008, pp. 80ff; van der
Vleuten & Lagendijk, 2010, p. 2045). In 1988, the European Com-
mission proposed declaring certain large-scale energy infrastructures
as being of ‘Community interest’ and hence entitled to special treat-
ment (European Commission, 1988). Since then, a number of policy
initiatives aimed to develop a more integrated power transmission
infrastructure.

In the 1990s, power transmission capacity was found to be insuf-
ficient, while mechanisms for the support of renewables focused on
the increase of RE generation capacity. As ambitions in climate pol-
icy and the deployment of renewables grew, the relationship between
these trends and the goal of creating the internal electricity market
was increasingly discussed (Glachant et al., 2010; see Chapter 2). The
Commission concluded that power transmission capacity was indeed
insufficient (Eikeland, 2011, p. 20), but existing support mechanisms
largely neglected the environment in which renewables operated (see
Fouquet & Johansson, 2008). Only with regard to the most obvious
cases, such as distant wind parks, was the need for the adaptation of
power networks and the additional costs for the installation and/or
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operation of renewables considered. Given the low penetration of
intermittent renewables in the power system at that time, the main con-
cern was the free mandatory access of renewables to the grid at fair prices
(European Commission, 1997, pp. 14, 29; 1998, p. 8).

In 1997, the EU agreed to obtain 12 per cent of energy from renewable
sources by 2010 (EWIS, 2010, p. 146), and since then, the promotion
of RE has moved gradually up the European agenda (Nilsson et al.,
2009, p. 4454). The importance of the power grid for the operation
of renewables became more widely recognized (European Commission,
2000, p. 48). Questions concerning the electricity transmission infras-
tructure, conditions for grid access, grid reinforcement and charges
to RE generators for the use of networks, received more attention
(Jansen & Uyterlinde, 2004, p. 93). Provisions on grid access and oper-
ation nearly doubled in length from Directive 2001/77/EC on the
promotion of renewable electricity (Article 7) to Directive 2009/28/EC
on the promotion of renewable energy (Article 16).

2.2 Instruments for universal grid development

Relevant EU policies and programmes can roughly be categorized into
two groups:

(1) top-down instruments that pull (demand-pull) and
(2) bottom-up instruments that push industry towards investments and

technology development (technology push) (Sattich, 2014a).

With regard to demand-pull, the EU determined full unbundling of net-
work and generation/supply interests in its Electricity Directive in 2009
(see Chapter 2; Eikeland, 2011, p. 32). This provides stimuli for grid
development in a European rather than national or regional context.
Unbundling is the most noted, but not the only European policy to
support the development of the power grid.

The two Directives on the promotion of renewables (Directives
2001/77/EC and 2009/28/EC) have also been important for stimulat-
ing demand for new infrastructure. Directive 2001/77/EC determined
that EU members may provide priority access to the grid for renewables
and requested member states to implement cost sharing mechanisms for
the necessary grid reinforcements (Article 7; see also EWIS, 2010, p. 146;
Jansen & Uyterlinde, 2004, p. 99). Directive 2009/28/EC requires member
states to give priority to renewable electricity and related installations.
Transmission system operators should ensure that appropriate grid mea-
sures are taken to minimize the curtailment of electricity produced from
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RE sources (Article 16(2); EWIS, 2010, p. 154). The 2009 Directive hence
marks a milestone for the commitment to grid development.

Regarding technology push, the EU has intensified its attempts to
foster the development of new energy technologies through R&D pro-
grammes. These have focused on (market) barriers that hamper the
development of new and RE technology, and the transition from
demonstration projects to marketing. With a multiannual budget of
200 million EUR, the Intelligent Energy Programme (Decision No
1230/2003/EC) was rather small and supported only a limited number
of grid projects.3 The EU provided more financial support for selected
energy technologies under its Seventh Framework Programme for
Research and Technological Development (Decision No 1982/2006/EC),
cohesion funds, and other funds. The research programme Horizon
2020 (2014–2020) has an increased budget for energy-related projects
and the EU Institute for Energy and Transport provides its own R&D
infrastructure.

In particular, the Strategic Energy Technology Plan (SET-Plan, see
European Commission, 2006b) brings market uptake measures and
support for basic research together in one encompassing programme
(European Commission, 2006a, p. 5). This SET-Plan aims to reinforce
international cooperation and coherence among national, European
and international energy research programmes (European Commission,
2007b, pp. 9–11). One of SET’s subcomponents – the European Electric-
ity Grid Initiative – aims to create an integrated R&D and demonstration
network to develop, demonstrate and validate technologies for the
transmission and distribution of up to 35 per cent of electricity from
renewable sources by 2020, and to completely decarbonize electricity
production by 2050 (European Union, 2010, p. 4). With an estimated
multiannual budget of 2 billion EUR, the Grid Initiative is considerably
bigger than other relevant European instruments. The implementa-
tion of the SET-Plan has, however, fallen below expectations (due to
poor coordination, financing and commitment from member states)
(European Commission, 2013b, pp. 8–9; SETIS, 2014).

2.3 Instruments for specific grid-development projects

The trans-European energy network programme (TEN-E) constitutes
the main EU-level instrument for grid development. It emerged from
debates about the need for new cross-border electricity exchange capac-
ity in specific bottlenecks of the European grid (European Commission,
1988, p. 28), and the endorsement of a limited number of high pri-
ority trans-European projects (European Council, 1994). TEN-E aims to
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create favourable framework conditions for grid development in selected
parts of the European network, with a strong focus on market integra-
tion. Cross-border power interconnection projects that contribute to the
integration of renewables are also included (Decision No 1254/96/EC;
Regulation No 347/2013, Article 4 and Annex IV).

Under the TEN-E programme, four priority electricity corridors are
declared to be of ‘European interest’ (Regulation No 347/2013, Annex
I), including the North Sea offshore grid and the North-South electric-
ity interconnections in Central, Eastern and Southern Europe. Particular
projects within these corridors such as high-voltage overhead trans-
mission lines are labelled as being of common interest and provided
with priority status that entitles them to administrative and financial
support. In total, 66 power infrastructure projects fall into this cate-
gory, most of which are transmission infrastructure projects (European
Commission, 2013c).

Overall, TEN-E addresses the main obstacles for private sector invest-
ments in energy networks, namely administrative constraints and mar-
ket conditions. One of the starting points to reduce administrative
burdens is permit granting. In order to limit the process to 42 months
(Regulation No 347/2013, Article 10(2)), member states are obliged to
establish a competent authority responsible for all permit granting pro-
cesses in a one-stop shop (Article 8(1)). Projects of common interest shall
be provided with the highest national significance (Article 7). In order to
facilitate coordination in the implementation of particular projects, the
programme guidelines provide for close cooperation among all relevant
parties (such as member states, national regulatory authorities, transmis-
sion systems operators) in regional groups (Justice and Environment,
2013, p. 3). Where a project of European interest encounters signifi-
cant delays or implementation difficulties, European coordinators can
initiate cross-border dialogue among the parties concerned (Regulation
No 347/2013, Article 6). In addition, the TEN-E programme provides a
yearly budget of 25 million EUR supporting projects that are not viable
under the existing regulatory framework and the given market condi-
tions (Regulation No 347/2013, Article 14(1)) – 20 million EUR of which
is intended to co-finance feasibility studies (see Meeus et al., 2005, p. 31).

TEN-E focuses on addressing regulatory disincentives to invest
(THINK, 2011, pp. 32–33) and on organizing the market for grid invest-
ments, so that investors can have confidence in the recovery of their
costs (Helm, 2014, p. 31). Financial assistance must be exceptional and
distortions to competition minimal, since market principles have prior-
ity. TEN-E thus provides for joint system planning and the allocation
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of costs and risks of new cross-border interconnections (European Com-
mission, 2007a, p. 17). To this end, the programme guidelines foresee
the development of a harmonized system wide cost-benefit analysis as
the basis for the allocation of investment costs of particular projects
(Regulation No 347/2013, Article 12(1)). Moreover, where the invest-
ment in new cross-border interconnectors is prevented by high risks (for
example, future non-use), a number of (time-limited) exemptions pro-
vide project owners with a certain independence from the regulatory
framework (Regulation No 714/2009, Article 17).

2.4 Better financing towards decarbonization?

Despite these efforts, much remains to be done to develop a power trans-
mission infrastructure that is capable of integrating renewables (Monti,
2010, p. 48). In this respect, the aforementioned EU programmes remain
insufficient (van Agt, 2011, p. 30). This may be due to two interact-
ing factors. First, there may have been too much focus on a bottom-up
approach with emphasis on specific projects (Helm, 2014). Given the
largely varying need for interconnection, however, specific bottlenecks
are the obvious starting point for grid adaptations. With the TEN-E pro-
gramme, EU policy has moved towards a more comprehensive top-down
approach (van Agt, 2011, pp. 28–29). Second, grid development also
seems to have suffered from a lack of investor confidence that costs
can be recovered (Helm, 2014, pp. 30–31). In response, the European
Commission called for a new approach to the planning, construction
and operation of electricity transmission infrastructure and set out to
develop innovative funding mechanisms for the coverage of the main
risks to improve the investment climate (European Commission, 2010).

The EU has thus become increasingly inclined to (co-)finance or
guarantee the finance of infrastructure projects and to focus public
support on projects of European interest (van Agt, 2011, p. 29). The
European Energy Programme for Recovery established by Regulation
No 663/2009 – in response to the economic crises of 2008 – provided
financial support to selected energy infrastructure projects (European
Commission, 2013b). The connection and integration of RE sources is
among the five objectives of this programme. It made 904 million EUR
available for grid interconnection measures and 565 million EUR for
offshore wind energy – considerable sums compared to the financial
resources of the TEN-E programme.4

The EU established the Connecting Europe Facility in 2013 (Reg-
ulation No 1316/2013) with a multiannual budget of 5.85 billion
EUR to support energy infrastructure projects of common interest that
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contribute to smart, sustainable and inclusive growth or enable the EU
to achieve its GHG emission reduction targets (Regulation 1316/2013,
Articles 3 and 5). This support will mostly be implemented in the
form of grants, procurement and financial instruments as risk sharing
instruments for project companies (Regulation 1316/2013, Article 6).

Compared to the overall investment needs of about 600 billion EUR
for (smart) grids and storage (Tagliapietra, 2013), the financial support
provided by the EU can be seen as limited. Support for energy infras-
tructure projects and the upgrade of Europe’s electricity networks for the
integration of renewables are, however, prioritized in the Energy 2020
strategy. Increasing certainty for investment and innovation in grids is
one of the key elements of this strategy. Energy 2020 could be expected
to include further financial resources for the necessary grid integration
of renewables (European Commission, 2010, p. 16). The financial scope
under Energy 2020 is, however, unclear.

3. Explaining EU policy on the power grid

This section accounts for a number of drivers and barriers that may help
explain the insufficient progress in the development of Europe’s power
transmission infrastructure, following the main factors introduced in
Chapter 1.

3.1 Functional overlap

Policy to support the development of the European grid is crucial for
integrating higher levels of renewably generated electricity, and for the
move away from fossil fuels and towards decarbonization. Policies to
support grid development for the integration of renewables are thus
harmonious or in synergy with the goal of decarbonization. However,
when policies to upgrade the grid enhance or perpetuate the use of
fossil fuels, these policies are not necessarily in synergy. Therefore, the
nature of the objective of grid upgrade is crucial for a synergetic over-
lap between grid policy and decarbonization goals. As outlined above,
the integration of renewables has become one of the defining features
of grid-development policy, albeit with insufficient results. Policy chal-
lenges persist, even if the functional overlap between grid development
for the integration of renewables and decarbonization objectives is syn-
ergetic. This may be related to the interactions with multiple policy
goals, as grid-development policy overlaps with other objectives as well
as decarbonization objectives.

First, in the early days of grid policy development, the domi-
nant motivation was to achieve further market integration. European
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grid-development policy started with the ambition to build a common
electricity market, and the integration of renewables was later added
as a motivation. As a result, EU programmes to integrate the electric-
ity market saw a remarkable evolution towards a twofold end, which
entails the integration of renewables in addition to market integration.
Most instruments to foster grid development hence have their origins
in the internal market programme, but incorporated the integration of
renewables. As an add-on policy element, it is possible that the over-
lap between grid-development policy and the integration of renewables
is overshadowed by the initial goal of market integration – perhaps
rendering the synergetic functional overlap with decarbonization goals
insufficient to push policy forward.

Second, considerations of the financial and competition implications
for member states to support policies to develop a more integrated
grid system may trump the clear co-benefits for decarbonization objec-
tives to strengthen the grid. Grid-development policy instruments at
the EU level focus on research and development and financial support
mechanisms. In times of economic crisis, providing more finance to EU
projects and programmes that may not immediately benefit all member
states may prove difficult. This has led to a rather uncoordinated set of
policy instruments at the EU-level, with varying budgets (the SET-Plan,
Horizon 2020, TEN-E and the Connecting Europe Facility, for example).
In contrast to their relatively strong relationship, there is little coordi-
nation among the policy instruments, and there hardly is any common
structure to coordinate all elements of grid development. Centralized
funding would be a prime candidate to reach better coordination than
is the case in 2014 among the different instruments.

In sum, while the functional overlap between decarbonization objec-
tives and policy measures to ensure the integration of high levels
of renewables into the European grid is synergetic, competing pol-
icy overlaps also exist. Objectives to improve market integration do
not necessarily focus on the better integration of renewables. Finan-
cial concerns over investments required may dampen enthusiasm for
grid-development policy. Therefore, the market integration motivation
and financial concerns may balance or even trump consideration of
decarbonization goals.

3.2 Political commitment

Some level of commitment to upgrading the European grid in line
with objectives to increase the share of renewables is evident in deci-
sions to assign priority labels to a number of relevant projects (such as
projects of ‘European’ or of ‘common’ interest). This shows recognition
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that grid upgrading is required, and that some level of political support
for measures to enable the upgrade exists. Additionally, political com-
mitment to combatting climate change in a general sense in the EU
is evident through a stream of policy measures to reduce GHG emis-
sions (see Chapter 1). However, the political commitment to climate
policy may not translate so smoothly into political commitment for
appropriate grid infrastructure development towards decarbonization,
as it is tempered in the field of grid development by other political
concerns.

First, even within the EU, the idea of increased energy dependence
on other states may prove politically unpopular, thus reducing commit-
ment to increased cross-border grid integration. Increasing cross-border
power exchange capacity will increase the likelihood of generation
capacity migrating beyond national borders. If fully implemented and
effective, EU grid-development policies will thus lead to a reshuffling of
market areas, and (in particular cases) increased dependency on neigh-
bouring states to uphold electricity supply in another. Where high levels
of power system integration already exist, one can infer not only high
levels of mutual trust between the involved nations (as in Scandinavia),
but also a distinctive political will to implement a policy that will ulti-
mately increase dependency on others (as in the case of Germany and
the Netherlands). Political will to upgrade the European grid may thus
be reduced by a reluctance to implement policies that will potentially
increase dependency.

Second, political concerns to protect national power generation
capacity may also affect the level of political commitment to any
EU grid-development plan. As interconnection opens the door to
more competition between power companies, some member states and
power companies may focus on the national economic implications of
increased competition as a reason for slowing down grid development.
On the flipside, strong integration also indicates an orientation towards
the beneficial role of market forces, which may appeal to member states
and lobbyists that favour higher competition, open markets and con-
sumer rights (see also Chapter 2). The success of EU grid-development
policy may therefore depend on EU policymakers’ ability to persuade
the parties concerned that such a policy is beneficial.

In sum, political commitment to grid development for decarbonization
is rather tempered by national concerns related to energy dependency
and competition. These political concerns seem to remove a sense of
urgency from policy development on the European grid. Appeals to
political actors to increase their commitment to grid development for
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the sake of decarbonization will need to take account of, and show great
sensitivity towards, the interests of parties involved.

3.3 Stakeholder involvement and support

Historically the main stakeholders addressed by European grid-
development policy included member states, power companies, and
industries, with little room for or interest from environmental or climate
advocates. The stakeholders to be addressed are much more diverse than
this historical set-up, and may also be operating and located at different
levels of governance (local, regional, national or EU-level). The inclusion
of a wide range of stakeholders at different levels in grid-development
policy is a great challenge. Yet from a decarbonization perspective, the
involvement of more stakeholders, especially those that would high-
light the decarbonization co-benefits of grid-development policy, would
be productive. But as the case of TEN-E policy development shows,
environmental advocates do not always play a role in the consultation
process, both because they are not seen as important stakeholders and
because these organizations themselves have not always access to policy
processes on grid development (Hauser, 2011; Vasileiadou & Tuinstra,
2013).

The Ten-Year Network Development Plan is an instrument that
achieves a degree of coordination among stakeholders for collective grid
planning, although without highlighting the need for climate stake-
holders (Regulation 714/2009, Article 8). This model could be extended
and serve as an example for the integration of multiple stakeholders
in policy and planning processes. The Californian Renewable Energy
Transmission Initiative (RETI) is another interesting example of an open
and transparent process that ensured the contribution of a diverse range
of stakeholders, not only in policy development, but also in decision-
making (see Olsen et al., 2012). It could prove an interesting example
for the EU to ensure an open policymaking process in its future grid
policies.

Besides the external stakeholders, the environmental actors within the
EU institutions (DG Environment, DG Climate Action, the environment
committee in the Parliament and the Council of Environment Ministers)
were not necessarily much involved in grid-development policies, as
energy policymakers were in the lead. Therefore, as environmental and
climate EU institutional and civil society stakeholders were not promi-
nently involved, making the connections to decarbonization may have
been more challenging. Furthermore, stakeholders are of a very hetero-
geneous nature and operate at multiple levels. From a decarbonization
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perspective, this may result in some of the potential co-benefits between
grid development and decarbonization objectives being lost during the
policy negotiations.

3.4 Institutional set-up

EU policy measures to develop a European grid capable of handling
RE growth are rather a sum of disparate policy instruments than a
coordinated policy field. These instruments include the internal market
legislation, RE legislation, instruments to finance research, and financial
mechanisms to support specific infrastructure projects. Each of these
policy instruments has a specific objective, but together they do not
arrive at a single, coordinated vision for EU grid development. This
disparate picture may partly be explained by the institutional context
within which such policies are made.

First, energy policy generally is a mixed competence of the EU. Mem-
ber states retain decisions on their national energy mix at national
level and grid development and operation depends on the type of
energy source (intermittent or stable). Furthermore, grid development
and operation may even be a regional or local competence within a
member state. Grid operators consider the demand and supply with
their own region and do not necessarily view the EU-level as relevant.
Such competence issues mean that states may be less than eager to
agree to further EU-level policy development in such a core area of state
sovereignty.

Second, the policy patchwork at the EU-level leads to the further
institutional challenge of ensuring that policy measures are coherent.
This implies coordination horizontally among various policymakers and
stakeholders at the EU-level, and coordination vertically across multi-
ple levels of governance and implementation. As seen already in the
discussion on stakeholder involvement, ensuring adequate coordina-
tion among all relevant actors at all levels is problematic even at the
policy development stage. To reach better coordination among the
different elements of the individual policies, more centralization, coor-
dination and co-management may reduce organizational redundancies
and result in greater synergies between different programmes. Such
coordination must be encouraged, even if problematic under condi-
tions of mixed competences. Unilateral steps in energy policy and grid
development undermine efforts for a coordinated grid policy needed for
decarbonization, and should hence be avoided if the EU is to achieve
its decarbonization targets (Sattich, 2014b). The institutional context
for grid-development policy in the EU therefore presents a challenge
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for a coordinated development of an integrated grid that is capable of
integrating high levels of renewable energy.

Conclusions

As is clear from the discussion in this chapter, EU policies to upgrade the
power grid to cater for high levels of RE generation have evolved over
time, but remain insufficient for the achievement of decarbonization
goals to 2050. Grid development is a prerequisite for the increased
shares of renewables that are required to move to decarbonization (see
also Chapter 3). This will result in a shifting topography of the power
system, or in other words, a relocation of power generation capacity
to new places, potentially far from centres of consumption. European
decarbonization policy will thus produce winners and losers; that is
regions that will lose, and others that will win new power-generation
sites. Policies that sufficiently support such changes are not yet in place,
as of 2014.

There are several reasons for this insufficient policy development. His-
torical functional links with energy market integration have promoted
grid development, but not necessarily for the purpose of integrating
more renewable energy. Integrating renewables is a late addition to the
objectives of grid-development policy, but despite the apparent syner-
gies there is a lack of a common vision to coordinate all elements of
grid development towards decarbonization. The institutional set-up of
the EU has not yet responded to the greater needs for both horizontal
and vertical coordination of policy, planned projects and stakeholders.
Moreover, stakeholders in this sector are not all sufficiently integrated
in EU policymaking, and political commitment to grid development
to achieve decarbonization is rather tempered by concerns over energy
dependence, financial concerns and national economic interests.

Several strategies may alleviate some of these challenges to promoting
sufficient grid-development policy at the EU-level. First, reframing the
importance of decarbonization in general, and grid development in par-
ticular, as urgent responses to the needs of a growing EU industry (the
renewable industry) may be helpful to focus EU policies, public support
and stakeholders on the decarbonization goal. This may be especially
relevant for dealing with concerns over competition in times of eco-
nomic crisis. Increased involvement of different actors from all levels
and branches of society in the policy development and implementation
may further highlight the functional overlaps between grid develop-
ment and decarbonization. Such a strategy could include inviting new
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actors to policy negotiations in order to underline the importance of
this policy area and to increase support for, and the legitimacy of, the
respective measures.

Second, supporting coordination of policy development and of stake-
holders may prove essential for timely development. The discussion
of positions, sensitivities and interests of the stakeholders involved in
grid-development projects is a vital element for the successful adapta-
tion of Europe’s power transmission infrastructure to decarbonization.
Individual projects should therefore be based on a detailed stakeholder
analysis that assesses the factors discussed above and ways to alter them
according to the requirements of decarbonization. Thus, an organi-
zational structure is needed that is clear and accessible for all actors
that are concerned. Centralizing (or at least better coordinating) financ-
ing for different programmes would aid coordination. A more active
role for European energy regulators may help achieve more coherence
with regard to integrating and coordinating all relevant stakeholders
(including environmental and climate stakeholders).

Finally, as mentioned above, European energy policy to integrate
power systems in Europe is set to produce winners and losers. Some
member states will become electricity exporters, and others will become
more dependent on their neighbours for their electricity supply. Thus,
in order to make it from policy papers to reality, the integration of the
European power system requires high levels of mutual trust, solidarity
and political commitment to overcome the countervailing economic
antagonisms.

Notes

1. The potential of hydropower, the most important non-intermittent form of
renewables, is already realized. The relative share of this form of RE will
therefore decline with the rise of other forms of RE (see Šturc, 2012, pp. 4–5).

2. In view of existing (RE) generation overcapacities on the Iberian peninsula,
more exchange capacity is one of the prerequisites for further decarbonization
in this geographic area.

3. See the project database http://ec.europa.eu/energy/intelligent/in-action/
projects-stories/index_en.htm, date accessed 17 October 2014.

4. The Energy Programme for Recovery also financed fossil fuel-related infras-
tructure projects.
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5
Decarbonizing Industry in the EU:
Climate, Trade and Industrial
Policy Strategies
Max Åhman and Lars J. Nilsson1

Introduction

Decarbonizing society poses both threats and opportunities for the
manufacturing industry. For the industry that manufactures end-user
products, decarbonization presents a potential to innovate higher added
value clean-tech products and to expand into new ‘green’ markets. For
the energy intensive industry (EII), that produces mainly basic materials
such as steel, cement, aluminium and basic plastics, the opportunities
are less obvious and the challenges greater.

The EU objective to reduce GHG emissions by 80–95 per cent by 2050
relative to 1990 includes a suggested industry sector ambition of 83–87
per cent reduction (European Commission, 2011a). To reach such near-
zero emissions in the EII entails major technological shifts that are still
relatively unexplored. It appears much more difficult for the EII than
for other sectors, not least from an economic and policy perspective
(Nilsson et al., 2011; Åhman et al., 2012).

Technical options for decarbonizing energy supply, buildings and
transport are better understood or developed, and these sectors and
their markets are much less exposed to international competition than
industry. Industry operates in markets where ownership and value
chain structures are increasingly global and integrated across continents,
and competition is increasing from emerging economies (European
Commission, 2013a).

Parts of the manufacturing industry, for example, consumer electron-
ics, develop products with life cycles of two to three years and sometimes
even less, with corresponding retooling. In contrast, investment cycles
of 20–40 years are not uncommon in the energy and capital-intensive
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industries and technical lifetimes for equipment may extend beyond
that (Lempert et al., 2002). Thus, investment decisions and strategic
development efforts made today partly determine the options and room
for manoeuvre for industrial emission reduction by 2050.

Industry in Europe is increasingly recognizing the need for a low-
carbon transition. Sector roadmaps have begun to explore the challenges
therein. But there is still considerable uncertainty concerning how goals
can be reached and a transition governed. The long-term risk of carbon
leakage in an EU decarbonization scenario, and the capital intensity and
other characteristics of the EII, force policymakers to consider two con-
tested and difficult issue areas: trade barriers through import tariffs or
carbon border taxes and targeted industrial development policies.

In this chapter we analyse the challenges for decarbonizing industry,
with a focus on the capital and energy intensive basic materials indus-
try. The next section provides a brief overview of the industrial sector,
its energy use and emissions. The following section reviews the technol-
ogy options and potential implications for the overall energy system of
decarbonizing industry. Next, we describe and analyse the current pol-
icy landscape of energy, climate, trade and industrial policy. We then
assess the functional overlap, political will, societal interest and current
institutional set-up, which provides the basis for finally discussing what
is needed for an integrated policy strategy.

1. Manufacturing and the energy intensive industry

Industry is an important part of the climate problem because of its emis-
sions. It is also an important part of the solution since it will produce the
low-carbon technologies that are needed to decarbonize in all sectors.
The manufacturing industry in the EU accounts for more than 16 per
cent of GDP; consists of more than 2 million enterprises; and employs
more than 30 million people (European Commission, 2013a).

Manufacturing begins with materials that are transformed in diverse,
complex and geographically dispersed value chains until reaching an
end-use market and thereafter the end-of-life market (waste/recycling).
The industrial sector is, to various degrees, integrated across the value
chains from primary materials to end-use products. It includes light
industries, such as specialized manufacturers of high-tech products with
high value added and relatively low emissions such as pharmaceuti-
cals and electronics. It also includes the EII, including producers of
basic materials with high energy and carbon emissions intensity, such
as steel and cement. The definition of the EII varies, but according to
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the EU definitions used in the Energy Tax Directive (2003/96/EC), this
sector accounted for about 2.1 per cent of GDP and employed directly
3.7 million people in 2004 (Bergman et al., 2007).

When analysing the prospects for decarbonizing industry it is nec-
essary to distinguish between the EII that produces basic materials and
the lighter manufacturing industry. The opportunities and challenges in
a low-carbon transition differ substantially between them.

For down-stream light manufacturing that finishes or assembles inter-
mediate and final products, the main challenge in a low-carbon tran-
sition is the ability to innovate new products and adapt to a new and
future ‘green’ demand (for example, for energy efficiency, electric mobil-
ity and resource efficiency). Moving towards a decarbonized EU in 2050
will create market demand for new climate-friendly products associated
with low-carbon energy sources, their supporting systems and infras-
tructure, smart grids, passive housing, electrification of transport, and
energy storage technologies. A low-carbon transition will thus provide
many opportunities for innovative firms to develop and expand into
new markets. This sector can more easily pass through potential cost
increases from carbon neutral energy supply since energy is typically a
small share of production costs.

Down-stream manufacturing requires high-quality basic materials
from the up-stream and energy intensive part of the value chain that
produces materials such as cement, steel, aluminium, organic chemi-
cals (such as ethylene for making polyethylene) and nitrogen fertilizer.
In this sector, the challenges of decarbonization are greater since energy
constitutes a considerable share of production costs and major changes
in basic process technologies may be required. Petrochemicals need to
be replaced with chemicals from other feedstock. When going beyond
marginal emission reductions, there seems to be relatively few, if any,
co-benefits from decarbonization.

Reducing emissions to near zero in this industry sector, through car-
bon capture and storage (CCS), or switching to non-fossil fuels and
feedstocks, is likely to result in substantially higher production costs.
Higher prices for metals and other basic materials are unlikely to be
a problem for the economy. The EII accounts for only a small share
of GDP and the cost-share of basic materials in finished products is
generally small, indicating that cost increases can be absorbed. The
problem is that, all else being equal, high production costs threaten
international competitiveness and may lead to carbon leakage (that
is, when production is relocated to countries with less costly climate
policies).
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The EII may seem unimportant from an economic and employment
point of view (Neuhoff et al., 2014), but materials are essential to the
economy and for reducing emissions in other sectors. The possibili-
ties for substitution by less energy intensive materials are often limited
and substitution through imports leads to carbon leakage. An argument
forwarded by industry for maintaining production capacity of basic
materials in Europe, in addition to employment and carbon leakage,
is that the geographical proximity between different stages of the value
chain is important for innovation in materials and product develop-
ment. The importance of this link between low and high added value
industries and innovation has some theoretical and scientific support
(Boschma, 2005; Hansen & Winther, 2011).

1.1 Energy use and emissions in the EU industrial sector

Industry used 3,370 Terawatt-hours (TWh) of energy in 2010, equiva-
lent to about 22 per cent of total final energy use in the EU. The major
share of energy used is electricity (30 per cent) and natural gas (29 per
cent), with smaller shares of renewables (7 per cent), oil products (11 per
cent) and coal/coke (13 per cent). The energy use is concentrated in
a limited number of EIIs that account for a major share of industrial
energy use (about 70 per cent) and emissions (Lapillone et al., 2012).
In addition to this, industry uses another 1,190 TWh of fossil fuels
for ‘non-energy consumption’ – mainly naphtha, natural gas and other
petroleum products as feedstock for producing, for example, plastics and
nitrogen fertilizer.

Industry emissions directly account for about 20 per cent of total
CO2 emissions in the EU. Emissions from industry originate from the
combustion of fossil fuels, emissions from the process itself and indi-
rect emissions from the use of electricity (usually reported as power
sector emissions). Process emissions occur during the production of
cement (converting calcium carbonate to calcium oxide), iron (which
involves carbon monoxide to reduce iron oxide to elemental iron) and
aluminium (where electrolytic reduction of aluminium oxide consumes
the carbon anodes). Combustion of fossil energy is the main source of
CO2 emissions, but more than 25 per cent are process emissions (see
Figure 5.1).

Total CO2 emissions from industry have declined since 1990
(Figure 5.1). The reductions are mainly attributed to increasing energy
efficiency and fuel shifts (Lapillone et al., 2012). As shown in Figure 5.1,
the process emissions that are directly linked to production volumes
have not decreased much. There have been some changes in activity
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(that is the number of tonnes produced) and structure (the relative share
of products) that have reduced process emissions but these changes have
only had a limited impact on the overall trend (Lapillone et al., 2012).

Long-term forecasts for basic materials show relatively stable produc-
tion levels to 2040 and beyond (IEA, 2013). New production capacity
will mainly be added in developing countries where demand for basic
materials is growing due to industrialization. Demand for some mate-
rials, for example, cement and steel, appeared to level out in China in
2013, but production is expected to continue to increase in India (IEA,
2013).

2. Towards decarbonization of industry

In 2011, the European Commission published a ‘Roadmap for moving
to a competitive low-carbon economy in 2050’ (European Commission,
2011a) combined with an ‘Energy Roadmap 2050’ with a focus on the
energy sector (European Commission, 2011b; see also Chapter 1). Since
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mitigation options and challenges are specific for each industry sec-
tor, the European Commission expressed the need to develop roadmaps
in cooperation with the industrial sectors concerned. Since then, and
encouraged by DG Enterprise, industry associations in the EU have
developed their own roadmaps to present their views on the technical
opportunities and challenges as well as the policy implications. So far
the paper industries (CEPI, 2011), chemical industry (CEFIC, 2013),
steel association (Eurofer, 2013), glass association (Glass for Europe,
2013), cement association (CEMBUREAU, 2013) and the aluminium
association (EAA, 2012) have published their own roadmaps for 2050.

In the short to medium term, the main mitigation options are to
improve energy efficiency and to shift to less carbon intensive fuels,
for example, from coal to natural gas and from natural gas to biofuels.
In the IPCC Fifth Assessment Report, it is estimated that energy inten-
sity in industry can be reduced by up to 25 per cent through wide-scale
deployment of best available technologies (IPCC, 2014). We estimate
that the short- to medium-term mitigation potentials range from 10 to
30 per cent for EII. This estimate is based on Åhman et al. (2012), the
IPCC report (2014) and the industrial roadmaps listed above. It includes
energy efficiency and fuel shifts that require adoption of best available
technologies, often with co-benefits, but no fundamental changes to
existing core processes.

The Commission and the industrial roadmaps are less detailed on
the long-term technical options and provide only rough sketches of
the development post-2030. A common argument from industry is that
emission reductions beyond 50 per cent require development of ‘break-
through technologies’, including solutions that are neither technically
mature today nor cost-competitive without a high price on CO2 emis-
sions. CCS is put forward as a key back-stop2 technology in both the
European Commission’s and the industry’s roadmaps, despite uncer-
tainty concerning the feasibility of CCS (see below). Compared to the
Commission’s roadmaps, the industrial roadmaps recognize and pro-
vide more examples of the non-CCS options (such as electrification and
new materials), and most of these involve major shifts in core process
technologies.

2.1 Long-term technology options

The performance, costs and other characteristics of low-carbon tech-
nologies are important for understanding the prospects for a new
institutional set-up. In addition to CCS, the potential energy carriers and
energy sources to replace fossil fuels in the EII are limited to bioenergy
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and electricity from renewables or nuclear energy. For decarbonizing the
EII, attention must also be given to the process emissions and the poten-
tial end-of-life emissions from products that contain carbon of fossil
origin, such as petroleum-based plastics.

For the EII, three broad technical strategies for decarbonizing the
production processes can be identified:

• Biomass as fuel or feedstock: Biofuels can replace fossil fuels in most
processes and be used as feedstock for producing bio-based chemi-
cals and materials, such as polymers. Biomass is readily available in
the pulp and paper industry and has already replaced much oil use.
If used in cement production, emissions can be reduced by about
50 per cent but the process emissions from calcium carbonate con-
version remain. In principle, bio-coke can replace coal-based coke for
reducing iron oxide to pig iron. But biomass and land is a limited
resource and there are competing uses (for food, feed, fibre, chem-
icals and so on) and conflicts with other environmental objectives
such as biodiversity and recreation. Bioenergy accounts for about 50
exajoules, or 10 per cent of current global primary energy use. The
potential 2050 deployment levels have been estimated at 100 to 300
exajoules (IPCC, 2011) so the contribution compared to future global
energy demand is limited.

• Carbon Capture and Storage: CCS for industrial application can reduce
a large share of industrial emissions including process emissions. But
applying CCS to industrial facilities, especially existing ones, is more
complicated than applying CCS in the power sector. An industrial
plant typically has several different source emissions with differing
concentrations and the physical space for post-process capture CO2-
scrubbers may be limited. Currently proposed technologies do not
capture all the CO2 in the flue gases and they increase the consump-
tion of heat and electricity. To capture more than about 80 per cent of
all emissions from an industrial plant with CCS will require deeper
integration into the core production processes. However, there are
also some ‘low hanging fruits’ in terms of relatively pure CO2-streams
in some industrial processes. Many issues remain concerning CCS,
including technical challenges, costs, large-scale infrastructure needs,
legal aspects and lack of public acceptance (see Chapters 1 and 3).

• Electrification: Electrifying the process completely, or using hydrogen,
is a radical solution that could rid the industry of fossil fuel-related
emissions. A number of electro-thermal processes for industrial heat-
ing in different temperature ranges are possible (using, for example,
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microwaves, infrared radiation or plasma). Hydrogen from electroly-
sis can be used for reducing iron oxide or replacing hydrogen from
natural gas in fertilizer production. Through co-electrolysis of water
and carbon dioxide, or by reacting hydrogen with carbon dioxide,
a synthesis gas (mainly CO and H2) can be produced from which
a range of hydrocarbons and platform chemicals can be produced.
Such ‘power-to-gas’, ‘electro-fuels’ or ‘electro-plastics’ processes are
technically possible but relatively expensive. Industrial emission
reductions from electrification rest on the assumption that electric
power supplies are fully decarbonized (see Chapter 3).

In addition to these three basic options, conventional cement may,
in principle, be replaced by alternative cements (for instance, by
magnesium-based cement) or other building materials – eliminating the
process emissions from calcination. For aluminium, research is ongoing,
and has been for a long time for purely economic reasons, to develop
inert anodes that would not cause process related CO2 emissions from
the depletion of the anodes, but the prospects for a breakthrough are
uncertain.

On the issue of functional overlap we make the observation that CCS
has no co-benefits in the EII since it is less expensive to release CO2

to the atmosphere than to capture and transport it to final storage.
Electrification and hydrogen may offer some process advantages but
these are largely unexplored and they are likely to be trivial compared
to the increase in energy cost relative to continued use of unabated fos-
sil fuels. The bio-based industry is a more complex and interesting case.
Decarbonization of transport will reduce demand for petroleum-based
fuels and support the development of bio-refineries. At the same time,
weak demand for some paper products is prompting the forest industry
to look for new markets. Petroleum-based chemicals and materials will
also be replaced eventually.

2.2 Co-evolution and interdependence with the energy system

The EII transforms and processes huge flows of materials that contain
carbon (coal, oil, natural gas and biomass) for energy use as well as for
use as raw material and feedstock. Changes in the use of energy and
feedstock will have considerable implications for the rest of the energy
system depending on which routes to decarbonization are chosen. His-
torically, the EII has co-evolved with the economy as a whole and with
the development of energy systems. The European coal–steel nexus, the
merger of the chemicals and petro-industry after World War I or the
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early uses of hydroelectricity to power new industries are some exam-
ples (Kaijser & Kander, 2013; Bennett & Pearson, 2009). For example,
petroleum refineries in their present form are set to decrease production
as an effect of climate policy. This will have implications for the chem-
ical sector that relies on refinery by-products (for example, naphtha) as
feedstock.

Sustainability concerns are already pushing the introduction of
bio-based chemicals and fuels. Emerging bio-economy solutions for
producing biofuels, chemicals and electricity could induce a stronger
integration of sectors such as agriculture, forestry and chemicals but also
increased competition for biomass. It is an open question whether the
petrochemical, forestry, or some other industry will be the champion of
the future bio-based economy.

Electrification of processes or a shift to hydrogen, for instance in
steel and industrial heating, could lead to very large increases in total
electricity demand. Such technology shifts will have profound energy
system implications. Electrifying EU primary steel production alone
would require an additional 380 TWh of electricity per year, equivalent
to about 13 per cent of present total EU electricity demand. The total use
of fossil fuels for ‘non-energy consumption’ which, as noted, amounts
to 1190 TWh in energy terms needs eventually to be replaced.

3. The policy framework for governing industrial emissions

The climate policy debate has mainly been concerned with marginal
emission reductions and costs and benefits in the near term (such as, the
Kyoto Protocol or 2020 targets). The need to develop integrated policy
strategies for a low-carbon transition in industry is a relatively new issue
that has emerged as a result of the 2050 objective. Here, we describe
and analyse the framework, as of 2014, for governing an industrial low-
carbon transition. The key policy domains in this include climate and
energy, trade and industrial policy.

3.1 Climate and energy policy

Industrial GHG emissions are mainly regulated via the EU Emissions
Trading Scheme (ETS) that puts a cap on emissions within the EU. The
Industrial Emissions Directive, IED (2010/75/EU) is a complementing
regulation which is the basis for granting and updating industrial per-
mits at the national level. The Industrial Emissions Directive takes an
integrated approach (that is, the whole environmental performance of
the plant), based on best available techniques, and allows flexibility



Max Åhman and Lars J. Nilsson 101

to avoid subjecting plants to disproportionately high costs. In prin-
ciple, the Industrial Emissions Directive could be used for regulating
emissions at a lower total cost to industry (Johansson, 2006), but in
practice the ETS is the main instrument for emission reductions in heavy
industry.

The ETS includes all major industrial GHG-emitting facilities includ-
ing heat and power production. Installations included in the EU ETS
under the emission cap will, by definition, collectively reach the tar-
geted reductions. If the EU is to meet its ambitions of 80 to 95 per cent
reduction by 2050, the reduction rate of 1.74 per cent per year until
2020 needs to be increased. Discussions concerning new targets for 2030
that are aligned with the 2050 target are ongoing as of 2014, includ-
ing an increase of the reduction rate to 2.2 per cent per year (European
Commission, 2014a).

Under a tight and long-term emission cap, the real issue is not if the
targets will be met, but how and at what cost. For industry, different out-
comes are plausible and strongly dependent on complementary policies
and other societal goals. Reducing emissions can be achieved by reduc-
ing output (and importing from abroad thus causing carbon leakage),
by technical measures (often costly as discussed above) and through
reductions in consumer demand for basic materials. The costs and future
directions for mitigating GHG emissions in the industrial sector are also
strongly influenced by energy policy at the EU and national levels.

The primary objective of the ETS is to reduce GHG emissions. How-
ever, a secondary objective is also, as a price-based mechanism, to
promote improvements and thus innovation and adoption of new tech-
nologies. The price signal given by the ETS is important for providing
economic incentives to mitigation measures but mainly through incre-
mental technical changes. There is relatively broad consensus (see, for
example, IPCC, 2014) that a carbon price alone is insufficient to support
and induce the long-term technological shifts that are required. It needs
to be complemented with policy instruments targeting technology
development, demonstration and up-scaling (Hanemann, 2010).

In 2008, the EU launched the climate and energy package in an effort
to integrate these two policy fields, expressed through the 20/20/20
targets (Chapter 1). From the perspective of industry, the effect of the
‘energy component’ of the package (including specific targets for energy
efficiency and renewable energy) has been to reduce the mitigation costs
by reducing the price of emission permits within the ETS. So far, the
EII is largely exempt from the costs of support schemes for renewable
energy sources (RES) and can usually benefit from energy efficiency
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policies (Ericsson et al., 2011; Stenqvist, 2014; see also Chapter 3).
For decarbonization, even stronger climate and energy policy integra-
tion will be needed, with serious consideration of long-term climate
objectives (Dupont & Oberthür, 2012).

3.2 Trade and industrial competitiveness

Trade policy must be coordinated with climate policy as long as there
are no international climate policy agreements that provide a level play-
ing field for industry (for example, in terms of universal carbon prices)
(Helm et al., 2012). Progress on this issue is not likely in the near future
since Article 3 of the United Nations Framework Convention on Cli-
mate Change lays down ‘common but differentiated responsibilities’ as
an important principle. With differing national ambitions, industries
that operate in global markets have to develop strategies spanning across
countries with different requirements on emission reductions.

So far, the EU strategy to avoid carbon leakage has been to shelter the
EII from policy-driven direct or indirect cost increases. The EII receives
mainly free allocation of emission permits under the ETS and compen-
sation for electricity price increases is allowed under the ETS Directive
(2009/29/EC). Currently, 96 per cent of industrial GHG emissions within
the EU ETS are on the ‘carbon leakage list’.3 Furthermore, the EII receives
preferential tax treatment with lower energy taxes. Industry, as noted,
is also often exempt from the burden of RES support schemes. Never-
theless, European industry is facing considerably higher energy prices
than important competitors in countries such as the United States and
China (IEA, 2013). The strategy to shield industry from the costs seems
to have worked so far since there is no real evidence of carbon leakage
from Europe in the first periods of trading up to 2012 (Bolsher et al.,
2013). Special provisions will most likely remain in place to protect
EII from additional costs that may disadvantage them in international
markets (Neuhoff et al., 2014). However, future and more stringent
climate policy will exacerbate the disadvantages, and the current com-
pensation measures will be insufficient, as the carbon budget of the ETS
gets tighter.

Energy price differences among countries and regions also arise due
to differences in access to natural resources. The US unconventional gas
boom, which led to much lower gas prices than in Europe, and reduced
CO2 emissions from US power production, is a case in point. Countries
and regions endowed with RES may enjoy similar cost advantages and
become home to low-emission energy-intensive manufacturing in the
future.
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Basic materials are traded internationally to varying degrees and they
can be more or less sensitive to production cost increases. For example,
cement and clinker, which is bulky and expensive to transport, is mostly
produced and used locally and regionally. The annual export of cement
from the EU in 2010–2012 was 11 to 17 Megatonnes (Mt), whereas the
import was 3 to 6 Mt. The resulting average net export of about 10 Mt is
relatively small compared to the annual EU production of about 200 Mt
(EU Market Access Data Base). The annual export of paper 2010–2012
was 19 to 20 Mt and the import was 5 to 6 Mt. The resulting net export
of about 15 Mt contrasts with a total production of about 90 Mt (CEPI,
2012). In addition to transport costs, production may be more or less
tied to local raw materials (such as minerals or pulp wood), supporting
infrastructure and human resources, and integrated and complex value
chains – factors that make relocation difficult.

Although markets for many materials are relatively regional due to
transport costs and other factors, this situation may change if ambi-
tions to decarbonize the EII are followed through. In this scenario,
solutions for maintaining production within the EU must be sought in
the trade regime, including neighbourhood policy, and through indus-
trial development policy. Border taxes may become inevitable unless
various support schemes can be designed to compensate for climate
policy related cost increases. Several of Europe’s competitors subsidize
capital and energy for the basic industry (Haley & Haley, 2013). Where
non-EU countries give unfair support to their industries through tar-
iff and non-tariff barriers, subsidies and export incentives, the EU can
challenge such practices under the WTO. Where leakage is most likely
to occur to neighbouring countries, like cement production in the
MENA region, bilateral agreements through neighbourhood policy may
be sufficient.

The relatively high mitigation costs for decarbonized basic materials
production needs to be handled in the evolving global climate regime,
and/or through border tax adjustments and compensation schemes
within the EU to avoid carbon leakage. It must be noted that there is
also the possibility of positive carbon leakage, in that production moves
to ‘low-carbon energy islands’ with an abundance of RES. Iceland and
the Nordic countries, with good wind resources and large hydropower
or geothermal capacities, may be cases in point, as may be Brazil, with
large hydropower, solar, wind and bioenergy resources.

So far, introducing trade-related compensation schemes for higher
carbon cost in the EU, such as carbon border tax adjustments, have
not been high on the agenda for the European Commission. A similar
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idea was introduced with the inclusion of international aviation in the
ETS. This initiative stirred international controversy and was forcefully
resisted by both the United States and China. European Commission
actions in the trade arena linked to climate change have so far been
limited to emerging technologies driven by climate policy, such as
the conflict with China regarding unfair Chinese subsidies to solar
photovoltaics (European Commission, 2014b).

Although there are many good reasons to avoid trade barriers, the
conflict between imposing higher costs and maintaining free trade will
continue to grow and will eventually force policy intervention. Some
argue that carbon tariffs on imported goods from countries with weak
climate policies could induce them to join international climate and
trade agreements, and to implement climate policies (Helm et al., 2012).
Decarbonizing industry will certainly put climate and trade policy to
the test.

3.3 Industrial policy, innovation and technological development

Industrial policy has been around for a long time in Europe and else-
where (Grabas & Nutzenadel, 2013). The concept is often associated
with failed government attempts to rescue outdated or ailing industries,
or to ‘pick winners’ in terms of technologies or emerging companies.
Although industrial policy has a mixed record, industrial policy of some
sorts is inevitable. Priorities and trade-offs in infrastructure investments,
research and development, education, environmental protection, tax
systems, financing, labour laws and other factors that determine the
framework conditions or ‘playing field’ for industry need to be made.
Within this broad definition of industrial policy, governments may
choose to be passive or active but they cannot be neutral.

After the financial crisis in 2008, there was a renewed interest in indus-
trial policy. In 2010, the European Commission tabled its ‘Integrated
Industrial Policy for the Globalisation Era, Putting Competitiveness and
Sustainability at Centre Stage’ (European Commission, 2010b), which
‘sets out a strategy that aims to boost growth and jobs by maintaining
and supporting a strong, diversified and competitive industrial base in
Europe offering well-paid jobs while becoming more resource efficient’.4

A distinction is often made between horizontal industrial policies that
do not seek to promote any specific sector and vertical sector-specific
policies. The EU industrial policy explicitly combines both by: ‘bringing
together a horizontal basis and sectoral application [ . . . ] and the Com-
mission will continue to apply a tailor made approach to all sectors’
(European Commission, 2010b, p. 4).
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The EU integrated industrial policy has its roots in the Lisbon agenda
(2000) – an attempt to make the EU the most competitive econ-
omy in the world – and it has co-evolved with broader objectives
for sustainable development and concerns over reliable access to raw
materials (European Commission, 2013d). It was followed in 2014 by
a Communication that sets out the Commission’s key priorities for
industrial policy, ‘For a European Industrial Renaissance’ (European
Commission, 2014c). This contributed to the European Council debate
on industrial policy in June 2014 and contains a number of propos-
als on information, energy and transport infrastructure, the internal
market, competitiveness proofing and regulatory fitness checks, innova-
tion, finance, SMEs, international trade, standardization and so on. EU
industrial policy, including raw materials, rarely mentions the EII and
focuses mainly on emerging and down-stream sectors such as space,
information and communications technology and rare-earth metals.
The documentation of the high-level groups for iron and steel, chem-
icals and for raw materials does address the EII5 with a focus on the
challenges of increasing competition, the need for favourable condi-
tions for these industries in the EU, and action against unfair practices
in other countries.

Innovation and support for technical change along the whole inno-
vation chain (including research & development (R&D), demonstration,
pilot test and market formation support/early deployment) is also a key
policy area linked to decarbonizing industry. The EU Framework Pro-
grammes for research have been replaced by a more holistic approach
with the EU Horizon 2020 initiative. Horizon 2020 aims to integrate bet-
ter the user side of research and support for market formation. The hope
is that the EU can then more effectively translate academic research into
usable products and services innovations. A number of programmes are
relevant to the EII, such as the ultra-low carbon dioxide project for steel,6

several efforts in the area of bio-economy, and the Strategic Energy Tech-
nology Plans for industry focusing on CCS and emerging down-stream
technologies such as photovoltaics and wind, among others, but not yet
for greening basic materials (see European Commission, 2013c). Financ-
ing mechanisms are also tied to some types of projects, for instance,
via the European Investment Bank and the New Entrants Reserve pro-
gramme (NER300). NER300 is an EU scheme to provide financial support
to innovative renewable energy technology and CCS with the income
from 300 million auctioned emission allowances under the ETS.

Current industrial R&D and innovation efforts both at the EU and
member state level seem insufficient for the EII when considering the



106 Decarbonizing Industry in the EU

2050 objective. One reason may be the conventional wisdom among
innovation researchers that mature industries, usually engaged in incre-
mental innovations, do not need public R&D support (Edquist &
Chaminade, 2006). However, this ‘wisdom’ does not take into con-
sideration the large-scale technology shifts needed to reach long-term
climate objectives. Time scales, technology, political and economic risks
are all well beyond previous experience when it comes to reducing GHG
emissions to near zero by 2050. More long-term and sequential technol-
ogy development and policy strategies are needed in order to develop
the technologies for deep emission reductions beyond 2030. Present
EU policy on technology development does not fully acknowledge the
potential of non-CCS technologies for decarbonization. It becomes cap-
tured by incumbent interests (for example, that of energy companies
in CCS) and their short-term priorities, and misses the long-term 2050
perspective.

4. Conditions for a policy-driven transition of the EII

The preceding analysis shows that the current combination of EU
policies, overall, tends to preserve rather than create conditions for a
low-carbon transformation of industry. Efforts to promote the bio-based
economy may be an exception. As discussed above, the EII is generally
sheltered from the effects of climate and energy policy and it is given
various favourable exemptions to support competitiveness. Not much
research, development and demonstration funding is going to the basic
materials industry, and that which is does not appear to be directed at
fundamental technology shifts in core processes.

The current situation can be understood partly through analysing
the degree of functional overlap with other goals, or co-benefits, polit-
ical will and societal interest. These interlinked and overlapping fac-
tors can provide part of the explanation of the current institutional
set-up. Against this background, we discuss the prospects for a new
institutional set-up in the next section.

Functional overlap is very important for gaining support and accep-
tance for policy. Its popularity is evident in its many labels: co-benefits,
ancillary benefits, synergies, policy hitchhiking and piggybacking. The
basic idea, from a decarbonization perspective, is that emission reduc-
tions generate other benefits and contribute to other environmental and
societal goals such as air quality and job creation. Some measures with
marginal emission reductions create clear synergies. For example, energy
efficiency improvements, process or product changes, and increased
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materials efficiency can result in cost reductions, quality improvements
and waste reduction.

Unfortunately, in the case of EII, functional overlaps hardly facilitate
the zero-emissions target. Technology development for emission reduc-
tions may open up process advantages in some cases but it appears that
decarbonization mainly inflicts substantially higher production costs.
The degree of co-benefits is uncertain since options and strategies are
relatively unexplored, but decarbonizing EII essentially means produc-
ing the same material or chemical compound in a more expensive way.
CCS is a case in point: it brings no additional benefits, but a range of new
worries. If future potential electricity and hydrogen use in industry can
be flexible, it may be used to balance an electricity grid with more vari-
able production. But we do not know to what extent future technologies
and processes can handle variable power supply. The impact on jobs is
very uncertain but likely to be small in this non-labour-intensive sector.

There is an overarching and relatively strong political will to decar-
bonize Europe, including industry. It is manifested through the ETS,
which includes much of the basic industry, and in the 2020 and 2030
targets and the 2050 roadmaps. But the EU is far from united. Sev-
eral member states have very ambitious long-term plans, such as the
United Kingdom, Denmark and Germany, whereas others do not (see
also Chapter 1). The policy implication of near-zero emissions is a
quite recent issue, perhaps first brought to wider attention through the
low-carbon economy roadmap (European Commission, 2011a). Govern-
ments have always been concerned about the risks of costs increases to
industry from energy and climate policy, and taken measures to miti-
gate or compensate such effects. But completely decarbonizing industry
makes such exemptions and compensation schemes much more diffi-
cult. We also note that there seems to be an emerging political will,
a growing acceptance for, and change of narrative, when it comes to
‘industrial policy’ as indicated by the discourse on ‘re-industrialization’
and ‘green economy’ in recent years.

Societal interest and involvement is also an important precondition
for policy and governance. This is clear and present in areas such as food
and climate, cars and urban transport, or lighting (consider, for example,
the success of Earth Hour). These are areas that come very close to peo-
ple and their everyday life. Two examples are environmental labelling
of paper and the promotion of biodegradable plastic bags made from
biopolymers. Whereas consumers have an interest in cars, they generally
have no relation to the basic materials that cars are made of. Thus, soci-
etal interest in the basic materials industry is low and likely to remain
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so. Societal interest may be mirrored through NGOs but industry ori-
ented NGO initiatives such as the WWF Climate Savers do not target or
attract the EII. A rare exception to the generally low interest is environ-
mental NGO Bellona that has taken an active stance pro-CCS, including
industrial CCS.

Another aspect of societal interest, and part of the institutional set-up,
is the role of labour unions. Basic industry has been integral to the devel-
opment of the industrial state and job creation is an important social
aspect. Labour unions organizing workers from the EII have typically
held a strong political voice. Today, the divide in industry between the
down-stream manufacturing industry that will most likely benefit from
climate policy and the up-stream EII that faces a tough time is reflected
in the various positions and attitudes towards climate policy in different
labour unions. For example, IG Metal in Germany is quite progressive
and sees opportunities in a transition whereas IG BCE (which stands
for Bergbau, Chemie, Energie), which includes coal industry interests, is
resisting change.

In summary, the current framework for governing emissions in indus-
try rewards incremental improvements rather than prepares for the
transition needed for decarbonization. This is partly because near-zero
emissions by 2050 is a new idea. Protecting competitiveness and jobs
is also an important and legitimate explanation, and there are good
reasons for keeping basic materials production in Europe. With carbon
leakage, nothing is gained. Integration along value chains is an impor-
tant source of innovation and in some cases it is in the EU that we find
the feedstock (such as metal ores or wood, but also potentially clean
energy for the processes). Maintaining production capacity for certain
metals, fertilizers and so forth, also has a supply security argument.

5. Towards a new institutional set-up

An important first step in a transition process is to develop some sort of
shared vision, scenarios and clear direction for the longer-term devel-
opment. Such visions are relatively well established in areas such as
energy supply, smart grids, transport and buildings, although some of
the details may be disputed. For basic industries this process has just
started through the European Commission roadmap and subsequent
industry subsector roadmaps.

Overcoming the barriers to low-carbon technologies in basic indus-
try and at the same time managing the risk of carbon leakage
requires a comprehensive and systemic policy approach. It includes the
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development of new EU internal and external policy strategies that inte-
grate industrial, technology development, trade and climate policy. The
need for such new policy strategies is articulated by the Confederation
of European Paper Industries (CEPI, 2011, p. 3):

A new level of climate policies is needed: to achieve the reduction
required while avoiding carbon leakage, policies need to be har-
monised with global developments and industry investments cycles.
The EU needs to complement the current carbon price and target-
based policy approach with a multi-dimensional and industry specific
climate change policy. The policy package should include a tech-
nology focus, be synchronized with industry investment cycles and
global action, and include a raw material and product perspective.

Research, development and demonstration and up-scaling for technol-
ogy development and deployment require large investments. A major
obstacle is lack of financing for up-scaling and moving breakthrough
technologies beyond the demonstration-phase. Another is the lack of
regulatory frameworks that reduce investment risks through creating
a trustworthy future market environment, as feed-in-tariffs have pro-
vided for renewable electricity (see, for example, Burnham et al., 2013).
The risk of deploying new technologies and processes is thus not only
technological but also political. Will climate policy persist and is there
a trustworthy regulatory and market environment? The importance
of this is illustrated by experiences from the NER300 scheme where
a number of granted projects have been cancelled due to the lack of
clear direction in future markets for renewable energy (such as biofuels
for transport), or for carbon emissions and CCS. A similar scheme to
the NER300 could be used for financing future technology demonstra-
tions in the EII but it would only be one piece of an integrated policy
package.

Policies and investment strategies in the capital intensive EII also need
to consider the large sunk cost in existing facilities and the complexity
of operations. Core industrial processes change only gradually over the
years and the investment cycles in heavy industry are long. For many
of these companies, 2050 is only one or two major investment deci-
sions away. EII must aim at becoming ‘zero emissions ready’ by 2020
or 2030, meaning that technologies have been developed and proven.
Major investments in new core processes can be made thereafter, start-
ing perhaps around 2030, provided that the broader institutional and
market conditions make them economically viable.
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Deployment through major investments is dependent on market con-
ditions, which in turn are contingent on EU and international climate,
energy and trade policies. It requires a coordinated response where cli-
mate policy and industrial policy is well integrated also into the EU
response for maintaining open trade on a fair basis. This includes the
use of bilateral agreements and various trade arrangements for easing
the risk of unacceptable carbon leakage (some carbon leakage may be
acceptable, and relocation of industry to regions with low-carbon energy
supply may be welcomed).

The new global climate policy framework that is expected to emerge
in 2015 may have implications for EU strategies for the EII. We do not
want to speculate about the outcome of the international negotiations
but it is clear that issues concerning carbon leakage and the EII must be
dealt with if the EU wants to maintain its 2050 goals. Decarbonizing and
keeping industry in Europe can be seen as in line with sustainable devel-
opment, since the alternatives are clearly unsustainable. EU investments
made in developing low-carbon process technologies could later bene-
fit other countries, analogous to the development of renewable energy
technologies, and be seen as a major contribution to international
climate protection.

Conclusions

Decarbonization provides opportunities for much of industry to inno-
vate and adapt to new and ‘green’ market demands. For energy inten-
sive industries, however, decarbonization requires innovation and new
investments in core process technologies that offer few co-benefits.
There is not yet a shared vision and clear direction for a low-carbon
transition in the energy intensive industries. There are gaps in key
steps of the innovation chain, including insufficient R&D on basic
options, such as electro-thermal technologies, lack of financing mecha-
nisms (although NER300 may be further developed and expanded) and
a need to create stable market conditions for green but more expen-
sive basic materials. Although the ETS provides a basis for nudging
industry towards lower emissions, it falls short of inducing the required
longer-term technology shifts. It simply is not geared towards support-
ing a low-carbon transition in industry. Compared to other sectors, the
EII faces greater economic, policy and governance challenges. The lack
of co-benefits and societal interest, conflicts with free trade ideals, his-
torical experience with industrial policy and hesitance concerning the
role of government in industrial restructuring are factors that impede
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the development of a new approach. We have discussed some of the
key aspects of such an approach in this chapter. In essence, it requires
the development of a new EU-internal policy that integrates innova-
tion, industrial, and climate and energy policy for decarbonization.
It also requires an EU external policy that integrates international
trade, foreign (for instance, neighbourhood policy and development
cooperation), climate and energy policy.

Notes

1. This work was supported by the Swedish Energy Agency through the pro-
gramme on International Climate Policy (project on Green Transition and
Co-Evolution of Industry and the Energy System) and the Research Council
of Norway through collaboration with CICEP (Strategic Challenges in Inter-
national Climate and Energy Policy). We would like to thank the editors and
Stefan Lechtenböhmer for valuable comments and discussions.

2. Back-stop technology is often used to denote a technology to fall back on,
with quite unlimited potential but relatively expensive, if other less costly
options fail or have been exhausted. Although CCS is sometimes referred to as
a back-stop technology, it should be noted that storage sites are not unlimited.

3. The carbon leakage list includes firms under the ETS that will receive free
allocation of emission permits up to the benchmark.

4. See http://ec.europa.eu/enterprise/policies/industrial-competitiveness/indus-
trial-policy/index_en.htm, date accessed 10 February 2014.

5. There are several high-level groups between the European Commission and
stakeholders, including one for steel, one for chemicals (concluded 2009), one
on industrial policy and competitiveness and a High Level Steering Group on
innovation and raw materials. These groups are formed ad hoc and serve as
forums for information exchange between the Commission and industry.

6. ULCOS, Ultra-Low Carbon dioxide (CO2) Steelmaking, is a joint EU-industry
research programme. See www.ulcos.org, date accessed 14 October 2014.
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6
Transport: Addicted to Oil
Tom van Lier and Cathy Macharis

Introduction

Transport fulfils a crucial role for both economic and social
development, since it enables people and goods to move from one
place to another. Globalization and technological innovation have
led to a drastic increase in national and international freight and
passenger transport and consequently also in transport-related green-
house gas (GHG) emissions. In this chapter, we first discuss the his-
torical developments in transport in the EU, the sector’s potential
role in decarbonization and the current EU policies with regard to
decarbonization in the transport sector. Second, we identify a num-
ber of policy gaps, since current policies are most likely insufficient to
achieve the targeted decarbonization in the transport sector by 2050.
Third, we analyse the drivers and barriers to achieving the transport-
sector reduction targets focusing on functional overlap, political will,
societal backing and institutional set-up.

1. Historical development

Between 1995 and 2011, passenger transport in the European Union
(EU-27) – excluding transport activities between the EU and the rest
of the world – increased by 22.5 per cent to 6.57 billion passenger
kilometres, which is equivalent to, on average, 13,060 km per person.
Of the total, passenger cars accounted for 73.4 per cent; buses and
coaches 7.9 per cent; railways 6.3 per cent; powered two-wheelers 1.9 per
cent; and tram and metro 1.4 per cent. Intra-EU air and intra-EU mar-
itime transport contributed 8.8 per cent and 0.6 per cent, respectively
(European Commission, 2013, p. 19). The average European travelled
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almost 9,500 km by car in 2010 (European Commission, 2013, p. 109).
In 2011, 950 billion EUR, or roughly 13 per cent of the total household
consumption, was spent on transport-related items (European Commis-
sion, 2013, p. 19). Freight transport experienced similar growth. In 2011,
the total transport of goods in the EU-27 amounted to 3,824 billion
tonkilometres. Road transport is also the dominant transport mode for
freight, accounting for 45.3 per cent of the total, followed by intra-EU
maritime transport (36.8 per cent). Rail accounted for 11 per cent, inland
waterways for 3.7 per cent, oil pipelines for 3.1 per cent and intra-
EU air transport accounted for 0.1 per cent (European Commission,
2013, p. 19).

Besides personal mobility and economic growth, transport also gener-
ates important negative side effects such as air pollution, noise nuisance,
traffic accidents, congestion and GHG emissions. Transport accounted
for 1,215.6 million tonnes of carbon dioxide equivalent (CO2eq) out of
a total of 5,005.8 million tonnes CO2eq in 2010, or around a quarter
of EU-27 GHG emissions, making it the second biggest GHG-emitting
sector after energy. Road transport contributed almost one-fifth of the
EU’s total GHG emissions and more than two-thirds (72.1 per cent) of
transport-related GHG emissions (European Commission, 2013, p. 122).
Emissions from maritime navigation accounted for 14.1 and 12.4 per
cent of transport-related GHG emissions, respectively. Compared to
1990 levels, GHG emissions in navigation and aviation have grown
fastest. GHG emissions from road transport have also increased. Only
emissions from rail transport and from other smaller transport sectors
including pipeline transportation, ground activities in airports and har-
bours, and off-road activities have shown a declining trend (European
Commission, 2013, p. 122). Figure 6.1 shows the relative share of
transport and its components in the EU-27 GHG emissions in 2009.

The lack of progress in reducing GHG emissions in transport indicates
that decarbonizing the sector constitutes a major challenge: while GHG
emissions from other sectors decreased on average 24 per cent between
1990 and 2009, emissions from transport increased by 29 per cent in the
same period, the highest percentage increase of all energy-related sectors
(Hill et al., 2012).

To tackle the increasing GHG emissions in transport, it is important to
understand the drivers of the sector. Since moving passengers or goods
around serves wider social and economic objectives, transport demand
is driven by a range of external factors. For example, GDP growth and
increasing personal incomes, globalization, tourism, urbanization, pop-
ulation growth, employment rates, ICT evolution, decreasing real cost
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Figure 6.1 EU-27 greenhouse gas emissions by sector and mode of transport,
2009
Note: International aviation and maritime shipping only include emissions from bunker
fuels.
Source: Hill et al. (2012) based on data from the European Environment Agency (EEA) GHG
data viewer.

of transport and increasing speed of transport (Skinner et al., 2010) are
generally considered to lead to increases in transport demand (although
a decoupling may be possible in principle). Some external drivers such
as higher energy prices can potentially reduce demand for transport, but
the long-term trend in energy prices, in real terms, has been declining.
Other factors might either increase or reduce transport demand. New
infrastructure can lower GHG emissions if it encourages the use of less
GHG intensive modes but can also increase GHG emissions if it increases
overall capacity or reduces travel times (Skinner et al., 2010).

1.1 European policy vision for transport

While significant global action on transport does not exist, the EU
has wide competence on transport and climate change and tends to
act when there is a transnational element involved. The Treaty on the
Functioning of the European Union (TFEU) explicitly states that com-
petence for transport and climate change is shared between the EU and
its member states. The EU’s objectives in transport are pursued within
the framework of a common transport policy and the TFEU sets out the
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legal basis for the exercise of competence applying to all areas of land
transportation. Below, we discuss the European policy vision documents
aimed at directly or indirectly tackling GHG emissions from transport as
of 2014.

The 2020 climate and energy package, which aims to ensure the EU
meets its climate and energy targets for 2020 (see Chapter 1) has incor-
porated elements specifically targeting transport (European Commis-
sion, 2008). The Effort Sharing Decision (No 406/2009/EC) establishes
binding annual GHG emission targets for member states for the period
2013–2020. These reduction targets concern emissions from sectors not
included in the EU Emissions Trading System, such as transport (except
aviation and international maritime shipping), buildings, agriculture
and waste. Under the Renewable Energy Directive (2009/28/EC), Mem-
ber States have taken on binding national targets for raising the share
of renewable energy in their energy consumption by 2020, including a
10 per cent share of renewable energy in the transport sector.

In January 2014, the European Commission presented its proposal for
a 2030 framework for climate and energy policies (European Commis-
sion, 2014). It states that emissions from sectors outside the EU ETS,
including transport, would need to be cut by 30 per cent below the
2005 level in 2030, shared equitably among member states. Transport
is recognized in the 2030 framework as a key complementary policy:

Further reduction of emissions from transport will require a grad-
ual transformation of the entire transport system towards a better
integration between modes, greater exploitation of the non-road
alternatives, improved management of traffic flows through intelli-
gent transport systems, and extensive innovation in and deployment
of new propulsion and navigation technologies and alternative fuels.
This will need to be supported by a modern and coherent infras-
tructure design and smarter pricing of infrastructure usage. Member
States should also consider how fuel and vehicle taxation can be
used to support greenhouse gas reductions in the transport sector
in line with the Commission’s proposal on the taxation of energy
products.

(European Commission, 2014, p. 14)

The 2030 framework takes into account the longer term perspec-
tive set out by the Commission in the Roadmap for moving to a
competitive low carbon economy in 2050 (Low-Carbon Roadmap;
European Commission, 2011b), the Energy Roadmap 2050 (European



Tom van Lier and Cathy Macharis 119

Commission, 2011c) and the Transport White Paper (European Com-
mission, 2011d). These documents reflect the EU’s goal of reducing GHG
emissions by 80–95 per cent below 1990 levels by 2050 (see Chapter 1).
For the transport sector (including aviation but excluding maritime
shipping), Roadmap targets for 2030 GHG emissions are between plus
20 per cent and minus 9 per cent, and for 2050 between minus 54 per
cent and minus 67 per cent compared to 1990 levels (while 2005 lev-
els for transport were considered to be 30 per cent above 1990 levels)
(European Commission, 2011b, p. 6).1

The Low-Carbon Roadmap identified improved fuel efficiency as the
most likely main driver for reversing the trend of increasing GHG emis-
sions in the transport sector to 2025. To this end, the amended Fuel
Quality Directive (Directive 2009/30/EC) requires that well-to-wheel
GHG emissions per unit of energy supplied be reduced by at least
6 per cent, and up to 10 per cent, by 2020. In order to bring emis-
sions from road, rail and inland waterways to below 1990 levels in
2030, increased fuel efficiency should be combined with measures such
as pricing schemes to tackle congestion and air pollution, infrastruc-
ture charging, intelligent city planning and improving public transport.
In addition, improved efficiency and better demand-side management,
fostered through CO2 standards and smart taxation systems, are required
to advance the development of hybrid engine technologies and facil-
itate the gradual transition towards cleaner vehicles in all transport
modes, including plug-in hybrids and electric vehicles (powered by
batteries or fuel cells) at a later stage. Biofuels are regarded as an alter-
native fuel especially in aviation and heavy-duty trucks, with expected
strong growth in these sectors after 2030 (European Commission,
2011b).2

In the Energy Roadmap 2050 the Commission explores the challenges
posed by delivering the EU’s decarbonization objective while ensuring
security of energy supply and competitiveness (European Commission,
2011c). With regard to transport, this roadmap stresses the importance
of energy efficient vehicles and incentives for behavioural change, and
points out that electricity will have to play a much greater role in the
future.

The Transport White Paper presents the European Commission’s
vision for the future of the EU transport system and defines a policy
agenda for the next decade to increase the competitiveness of trans-
port within the EU while simultaneously moving towards a 60 per cent
reduction in CO2 emissions and a comparable reduction in oil depen-
dency by 2050 in the transport sector (European Commission, 2011d).
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The essence of the plan is to change the oil dependency of the trans-
port system without sacrificing its efficiency or endangering mobility.
Emission reduction objectives are set at 50 per cent for aviation, 40–50
per cent for navigation and 70–80 per cent for road transport, while
50 per cent growth is expected in passenger transport and 80 per cent
growth in freight transport. The focus is on multimodality and creat-
ing conditions for modal shift by means of a fully integrated transport
network.

The White Paper sets ten benchmark goals, underpinned by 40 con-
crete initiatives, for achieving a competitive and resource efficient
transport sector. It divides the transport market into three important
sections: medium distances, long distances and urban transport. The
key points include developing and deploying new and sustainable fuels
and propulsion systems; optimizing the performance of multimodal
logistic chains (including making greater use of more energy efficient
modes); and increasing the efficiency of transport and of infrastruc-
ture use through information systems and market-based incentives. The
various actions and measures introduced within the Paper need to be
elaborated by 2020 through the preparation of appropriate legislative
proposals (European Commission, 2011d).

In the Roadmap to a Resource Efficient Europe (European Commis-
sion, 2011e), the Commission states that initiatives in the Transport
White Paper need to be implemented consistently with resource effi-
ciency objectives, particularly by moving towards internalization of
external costs. This roadmap is one of the main building blocks of the
resource efficiency flagship initiative, which in turn is part of the Europe
2020 Strategy for smart, sustainable and inclusive growth (European
Commission, 2011a).

1.2 EU policies to lower emissions from transport

The EU has (as of 2014) a range of policies in place to lower emissions
from the transport sector:

• Inclusion of aviation in the EU Emissions Trading System (ETS)
(Directive 2008/101/EC);

• Passenger car CO2 Regulation (Regulation (EC) No 443/2009 and
Regulation (EU) No 333/2014);

• Light duty vehicles (vans) CO2 Regulation (Regulation (EU)
No 253/2014 and Regulation (EU) 510/2011);

• Clean road vehicles Directive (Directive 2009/33/EC);
• Renewable Energy Directive (Directive 2009/28/EC);
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• GHG intensity reduction requirement of amended Fuel Quality
Directive (Directive 2009/30/EC);

• Road Infrastructure Charging – Heavy Goods Vehicles (Directive
1999/62/EC as modified by Directive 2006/38/EC and by Directive
2011/76/EU);

• Introduction of rolling resistance limits and tyre labelling and
mandatory installation of tyre pressure monitors on new vehicles (EU
Tyre Labelling Regulation 1222/2009);

• Vehicle procurement rules for public authorities taking into account
lifetime energy use and CO2 emissions (European Commission,
2011f).

Additionally, the European Commission is working on a comprehensive
strategy to reduce CO2 emissions from heavy goods vehicles in both
freight and passenger transport.

The regulatory framework for road infrastructure charging sets
common rules on distance-related tolls and time-based user charges
(vignettes) for heavy goods vehicles (above 3.5 tons) for the use of cer-
tain infrastructure. These rules stipulate that the cost of constructing,
operating and developing infrastructure can be leveraged through tolls
and vignettes to road users. Tolls may also include an external cost
charge that reflects the cost of air and noise pollution (within certain
limits). Although not directly focusing on GHG emission reduction,
this framework might reduce vehicle kilometres and thus related fuel
consumption.

Some additional policy components exist that might also influence
GHG emissions in the transport sector. The development of a Trans-
European Network in the Transport sector originates from the beginning
of the 1990s, when the then 12 member states decided to set up
an infrastructure policy at Community level in order to support the
functioning of the internal market through continuous and efficient
networks in the fields of transport, energy and telecommunications.
Since January 2014, the EU has a new transport infrastructure policy
that aims to close the gaps among member states’ transport networks,
remove bottlenecks to the smooth functioning of the internal market,
and overcome technical barriers such as incompatible standards for rail-
way traffic.3 This new Trans-European Transport Network policy sets out
a core network corridor approach (propagated in the Transport White
Paper) that is also explicitly linked to the EU long-term transport policy
objectives of meeting future mobility needs while ensuring resource
efficiency and reducing carbon emissions.
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Another important element stems from the taxation of energy prod-
ucts. On 13 April 2011 the European Commission, to promote energy
efficiency and consumption of more environmentally friendly prod-
ucts, presented a new proposal for the taxation of energy products and
electricity in the EU that should replace the 2003 EU Energy Taxation
Directive (Directive 2003/96/EC). The proposed rules aim to restructure
the way energy products, including motor fuels, are taxed to take into
account both CO2 emissions and energy content and to remove current
imbalances that distort the Single Market.

2. Policy gaps

The EU policies to lower emissions from transport in place in 2014 as
described above are not part of an overarching strategy or goal and are
in themselves insufficient to reach the EU GHG emission reduction tar-
gets defined in the Low-Carbon Roadmap 2050 and the Transport White
Paper. It is clear that more significant reductions in GHG emissions from
transport are required.

A project undertaken for DG Climate Action investigated the poli-
cies and technologies needed to achieve substantial emission reduction
by 2050.4 To know the magnitude of the required effort, it projected
the growth in transport’s life cycle GHG emissions by mode accord-
ing to a business as usual (BAU) scenario. While, in 2010, continued
growth in the EU-27’s transport-related GHG emissions was anticipated
(Skinner et al., 2010), the updated 2011 baseline anticipated a decline
in GHG emissions to 2050, mainly because of a range of existing and
planned policies, including the 2020 regulatory CO2 emissions targets
for passenger cars and vans, the improvement of targets for maritime
shipping based on the International Maritime Organization Energy
Efficiency Design Index and estimated impacts of including aviation
in the EU ETS (Hill et al., 2012). Road freight was now projected to
slightly decrease by 2050 due to significantly reduced levels of demand
growth and some additional modal shift. Even taking into account
recent policy developments, emissions by aviation and shipping were
expected to increase by 42 per cent and 22 per cent respectively
between 2010 and 2050 without additional policy instruments (Hill
et al., 2012).

Overall, the updated 2011 baseline shows a decline of 22 per cent in
GHG emissions over the period to 2050 compared to 2010 GHG levels,
but even in this more optimistic scenario, transport’s well-to-wheel GHG
emissions would still be 17 per cent higher in 2050 than in 1990 (Hill
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et al., 2012). This implies that additional action is required in order for
the EU to meet its long-term GHG emission reduction targets in 2030
and 2050.

Hill et al. (2012) also demonstrated that transport emissions could
reach levels around 20 per cent of economy-wide 1990 GHG emissions
by 2050, if no additional action is taken, which would be equivalent to
the total EU-wide GHG emissions budget for an 80 per cent reduction
target across all sectors (Figure 6.2). The envisaged emission targets for
transport of overall around 60 per cent are indicated in the lower part of
Figure 6.2. Although it assumes simplifying linear reductions, Figure 6.2
clearly demonstrates the need for additional policy instruments in order
to realize GHG emission reduction targets for the transport sector. Other
studies confirm this need for additional efforts (Rijkee & van Essen,
2010; Geurs et al., 2011).

Skinner et al. (2010) estimated the potential GHG emission reductions
that could be achieved in the transport sector through additional policy
efforts. In a scenario where conventional fuels are substituted by biofuels
(under the assumption that biofuels could achieve well-to-wheel average
GHG emission savings of 85 per cent by 2050 and taking into account
the maximum production potential estimated for the EU), transport
GHG emissions are still expected to be almost 30 per cent higher in 2050
than in 1990, but slightly lower than transport’s GHG emissions in 2010
(and 26 per cent lower than in a BAU scenario). The GHG savings poten-
tial for any biofuel is, however, very sensitive to the feedstock used and
the way in which the biofuel is produced, as well as the method used to
calculate the savings.

In another scenario, improvements in the technical energy efficiency
of vehicles could deliver a reduction of 12 per cent in transport GHG
emissions of 1990 levels by 2050 (50 per cent compared to BAU). This
scenario assumes the virtual elimination of pure internal combustion
engines from the vehicle fleet by replacing them with hybrids, plug-in
hybrids, electric and fuel cell cars. For other modes, shifts to alternative
energy carriers such as electricity and hydrogen were assumed where
considered possible. In this scenario, the production of electricity and
hydrogen for transport were considered to be essentially carbon-neutral
(see Chapter 3).

A scenario that assumes the implementation of all technical options,
that is to say, substituting conventional fuels with biofuels and
achieving very significant improvements of vehicles’ technical energy
efficiency, would allow GHG emission savings of 36 per cent com-
pared to 1990 by 2050 (63 per cent compared to BAU). The reduction
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potentials for biofuels and improvements in the technical efficiency of
vehicles are not additional, as the uptake of one option reduces the
impact of the other. Also, because of interactions between individual
measures, the order in which they are applied will affect their relative
effectiveness (Skinner et al., 2010).

Achieving a reduction in transport GHG emissions by 50 per cent or
more through the uptake of technical options alone is very difficult.
Only in scenarios where both non-technical and technical options were
taken up, GHG emissions from transport could be reduced by around
89 per cent by 2050 compared to 1990 (94 per cent on BAU). Non-
technical options and relevant behavioural changes include improving
the efficiency of vehicle use (optimizing speeds and routes, eco-driving,
optimizing vehicle utilization), using the most appropriate mode for
each (part of the) journey (co-modality) and increasing the efficiency
of the transport system as a whole (structure and planning of transport
system, demand restrictions, etc.). Overall, three broad approaches are
simultaneously required to reduce transport’s GHG emissions: reduc-
ing GHG intensity of energy used by the transport sector, improving
the efficiency of transport vehicles by both technical and operational
means, and improving the efficiency of the transport system (Skinner
et al., 2010).

3. Analysis

In this section, we discuss – in accordance with the analytical frame-
work of this volume – four main explanatory variables to account for
the progress, or lack of progress, in decarbonizing the transport sector:

(1) functional overlap or interrelations between decarbonization goals
and the transport sector,

(2) political will,
(3) societal backing, and
(4) the institutional set-up (see Chapter 1).

3.1 Functional overlap

As seen above, quite some policy documents by the European Commis-
sion express specific targets for the transport sector and suggest ways
forward to achieve them. Because of the broad nature of the transport
sector and its many links to other economic sectors such as energy, con-
struction and agriculture, other policy goals can motivate GHG emission
reduction in the transport sector and these emission reductions can
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contribute to other policy goals. This section discusses the way differ-
ent policies overlap with respect to emission reductions in the transport
sector and explores potential rebound effects that may occur.

A first evident overlap is with policy goals for energy production.
As electricity will be used more extensively to power light duty road
vehicles, the full GHG emission reduction potential will only be
achieved once electricity is produced from carbon-neutral and renew-
able sources. Reaching the EU emission reduction targets for transport
will therefore partly depend on the efforts of the power sector to reduce
carbon emissions by 2050. The ETS already sets a cap on emissions, and
various member states have implemented renewable energy policies (see
also Chapter 3). Hence, further greening of the power sector is essential
to reduce GHG emissions of the transport sector.

With respect to biofuels, competition with food crops for land and
water, and concerns about environmental impacts of indirect and direct
land use change resulting from an increased demand for certain feed-
stock, are important concerns also expressed by the European Commis-
sion in the Low-Carbon Roadmap 2050 (European Commission, 2011b).
Uncertainty regarding future availability of sufficient sustainable feed-
stock makes it likely that the transport sector will have to compete
with other sectors of the economy for carbon-neutral and sustain-
ably produced biofuels (Hill et al., 2009). Therefore, Smokers et al.
(2012) advise the EU to develop realistic policy strategies for biofuels
in transport, integrated into a broader strategy on the most effec-
tive use of biomass, to optimize supply and use of non-food biomass.
GHG assessments should take into account land-use change and bio-
diversity impacts as well as indirect effects in other industries that
may also require feedstock. In addition, a number of non-GHG-related
impacts should be addressed in the policy development, such as impacts
on fuel and food costs, on the transport sector and on other sectors
that either depend on transport or also use biomass (Smokers et al.,
2012).

A second important overlap occurs with transport infrastructure pol-
icy objectives. New infrastructure can have ambiguous effects on GHG
emissions: it might encourage the use of less GHG intensive modes
but can also increase GHG emissions if it increases overall capacity or
reduces travel times. This also holds for the new EU Trans-European
Transport Network infrastructure policy, even though it explicitly
aims to aid achieving the EU’s long-term transport objectives, namely
meeting future mobility needs while ensuring resource efficiency and
reducing emissions. However, it is not clear how these two objectives
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will be achieved simultaneously, as there are no targets defined for the
amount of emission reduction that should be attained through infras-
tructure policy. Hence, overall GHG emissions might increase due to
greater traffic volumes on more efficient transport networks, even when
the relative emissions per kilometre are lowered due to modal shift
and/or cleaner vehicles. Infrastructure policy should focus on climate-
friendly infrastructure developments. Attention should thus be given to
undesired rebound effects. Improvements in fuel efficiency of vehicles,
and thus lower fuel consumption, might make vehicles cheaper to use,
so that efficiency improvements might lead to an undesired increase in
the amount of transport (Sharpe, 2009).

Energy taxation policy can have an important influence on GHG
emission savings. This is supported by an increasing trend in taxing both
CO2 emissions and energy content, as demonstrated in the EU Energy
Taxation Directive (Directive 2003/96/EC).

It should also be noted that transport policy measures motivated by
reasons other than climate protection can still lead to GHG emission
reduction. Stimulating co-modality for passenger transport in urban
areas, by promoting slower modes (cycling and walking) and public
transport, is encouraged for a wider range of social, economic and envi-
ronmental reasons, including the social function of public transport
and various co-benefits such as congestion reduction, solving parking
problems, and reducing noise and air pollution (Skinner et al., 2010).
As it is not always clear where priorities are being placed, this further
increases the complexity of reaching GHG emission reduction targets in
transport.

Policies to reduce GHG emissions from transport have the potential to
contribute to the delivery of other policy goals. In the 2050 Roadmap,
accelerating the development and early deployment of electrification,
and alternative fuels and propulsion methods for the whole trans-
port system is explicitly linked to other EU sustainability objectives
such as the reduction of oil dependence (Kollamthodi et al., 2010),
the competitiveness of Europe’s automotive industry, and health ben-
efits. Reducing transport’s GHG emissions could indeed aid in achieving
wider air quality objectives required by European legislation (Air Qual-
ity Directive 2008/50/EC on ambient air quality and cleaner air for
Europe) as a reduction in the amount of fossil fuels used in the
transport sector also reduces the amount of conventional pollutants
emitted.

The complexity of all these transport-related policy interactions
makes it difficult to assess the overall effect of transport policy actions
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on climate policy objectives. Although many of these interactions are
known, it is clear that not all policies are in harmony with each other
and higher levels of policy integration between transport and climate
policies are required. The potential rebound effects of certain transport
policy options underlines the importance of a coordinated approach
and the implementation of complementary policy measures in order
to ensure that GHG emission reduction targets are reached.5 Additional
research on the nature and size of potential rebound effects is needed
in order to allow policymakers to take the interactions between pol-
icy objectives into account and try to ensure further harmony between
policies.

3.2 Political will

Achieving long-term GHG emission reduction targets for transport by
2050 requires an efficient framework for transport users and operators
that ensures a smooth functioning of and effective competition in the
internal market, an early deployment of new technologies, and large
investments in new transport infrastructure. As listed above, quite some
policies exist or are planned, but these are insufficient. In addition,
sometimes initiatives are being weakened, losing part of their reduction
potential, such as the temporary suspension of the EU ETS requirements
for flights operated in 2012–2016 from or to non-European countries
under pressure from non-EU countries,6 or the adjusted Commission
proposal for the Fuel Quality Directive after heavy lobbying from the oil
industry, Canada and the United States. The policy gap analysis clearly
demonstrated that additional policy action is required using a range of
technical and non-technical options in a broader and more coherent
policy framework.

In order to stimulate the uptake of non-technical options, Skin-
ner et al. (2010) stress that the efficiency of the transport system
needs to be further improved through improved spatial planning, speed
enforcement, lower motorway speeds and more fuel-efficient driving.
Additionally, a level playing field of taxation across all modes is required,
to internalize a range of external costs and to remove existing subsi-
dies. For non-technical options, harmonizing fuel duties and VAT across
the modes (at the level currently paid by private road transport) could
deliver GHG savings of over 10 per cent and implementing a high
CO2 charge in fuel prices could deliver nearly a 20 per cent reduction
compared to BAU (Skinner et al., 2010).

All EU member states have some form of road user charging in the
form of fuel taxation, which was originally seen as a means of raising
revenue rather than as a transport policy instrument. In some cases, fuel
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taxation has been raised above inflation to reduce CO2 emissions from
transport or differentiated to encourage cleaner fuels (Smokers et al.,
2012). However, user charging that internalizes the external costs of
the wider impacts of transport is considered to be the first, best and
most economically efficient approach for charging vehicles (van Essen
et al., 2012). User charging as an instrument to reduce transport’s GHG
emissions will, however, only work if there is a sufficient reduction in
the overall demand for transport. Smokers et al. (2012) therefore argue
that road user charging should be introduced in addition to, rather than
instead of, fuel taxation. Road user charging at the member state level is
only possible if the schemes are consistent with the Road Infrastructure
Charging – Heavy Goods Vehicles Directive (Directive 2011/76/EU).7

However, the current guideline is significantly weaker than the original
proposal. Moreover, implementation by member states is on a voluntary
basis, severely limiting its potential for emission reduction. Political will
is lacking for a more stringent approach.

In turn, policies to achieve energy efficiency improvements are made
difficult because manufacturers are required to invest in (initially expen-
sive) technology, while users benefit from the subsequent reduced fuel
consumption (‘split incentives’; see Skinner et al., 2010; Hill et al., 2012).
Therefore, both push (supply side) and pull (demand side) instruments
are required, especially regarding transitional technologies character-
ized by long lead times and requiring high investments in (energy)
infrastructure. Also here, additional policy action is required.

With respect to regulations, studies indicate that of all measures to
reduce GHG emissions taken in the EU until 2014, CO2 emission stan-
dards for road vehicles have been the most effective (Schade, 2011).
There is, however, no EU policy to regulate CO2 emissions from non-
road modes. Some initiatives are being undertaken in an international
context, such as emission-related benchmarks for maritime ships by the
International Maritime Organization, but progress is slow.

Given the decarbonization objective, Hill et al. (2012) stress the need
for early policy action and well-developed communication. Delay of key
policy action most likely leads to the need to accelerate action in later
years to catch up, with higher risk, increased costs and reduced feasi-
bility of achieving reduction targets. Policymakers should also avoid
limiting action only to measures that are cost effective in the short term,
since early introduction of measures with higher abatement costs and
longer lead times is also required to deliver the savings needed within
the timescale available. Additionally, early introduction of new technol-
ogy is required for modes with long vehicle lifetimes, and thus long
times required for fleet turnovers.
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3.3 Societal backing

Understanding public attitudes to measures to reduce GHG emissions is
a key element in reaching reduction targets. In practice, although the
general public is increasingly aware of the role transport plays in GHG
emissions, societal backing for policy measures tackling these emissions
is often limited.

On the basis of a literature review, Pridmore and Miola (2011)
found that the public first of all needs to understand that there is
a need for change and be convinced that the measure selected will
be efficient. This holds for pricing measures, alternatives to car based
transport as well as new technologies and fuels. This can be achieved
by clear, accessible information and education. ‘Real-life’ examples to
increase observability in the form of trials and widespread demonstra-
tion schemes can play important roles (Rogers, 2003; Winslott-Hiselius
et al., 2009). Pridmore and Miola (2011) also suggest that the accep-
tance of pricing measures will decrease just before implementation,
so strong leadership, political will and careful timing are important
elements.

Whether, how and where revenue is raised and spent also signifi-
cantly affects the acceptability of pricing and tax schemes (Pridmore &
Miola, 2011). Acceptability increases, in some cases dramatically, if
the revenue is spent on either pull measures such as public transport
alternatives (Ison, 2000) or to the direct benefit of car users (for exam-
ple, revenue allocation to decrease transport taxes) (Schuitema & Steg,
2008). The identification of wider benefits is important, for example,
health improvements through increased walking and cycling as benefits
associated with road pricing (Banister, 2008).

Trust in those implementing the measure and the fairness of the mea-
sure have also been identified as key elements by Pridmore and Miola
(2011). People need to trust that they are not acting in isolation (with
limited benefit) and that changes in behaviour are in line with wider
group values and norms. Although not easy to achieve, a number of
mechanisms have been identified to facilitate this, including consis-
tent messages, strong and clear political leadership and transparent and
accountable revenue spending.

Individual, subjective factors such as green motives and pro-
environmental orientation also play a role in increasing the acceptabil-
ity of measures. For new technologies, the literature on vehicle choice,
however, suggests that environmental benefits receive less considera-
tion by the public in comparison with performance and upfront costs
(Pridmore & Miola, 2011).
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Overall, the involvement of broader societal actors is required in the
policymaking and implementation of a sufficiently ambitious transport
policy in line with decarbonization objectives. This involvement is cur-
rently mostly absent, but crucial, as lack of acceptability for pricing
measures, for example, is probably more caused by public perceptions
that these measures are ineffective at reducing environmental problems
rather than the negative effects of pricing measures on personal car use
(Schuitema et al., 2010). Consulting and engaging with members of the
public at the measure design stage can help ensure understanding of
the measure and its effectiveness (Pridmore & Miola, 2011). Hill et al.
(2012) also stress that a wide range of stakeholders needs to be engaged
and involved in the solutions.

3.4 Institutional setup

For transport matters, the Council of Ministers acts by qualified majority
voting, so that single member states do not have veto power. Neverthe-
less, decision-making on GHG emission reduction measures in transport
is often difficult and lengthy. This was demonstrated by the review of the
aforementioned Road Infrastructure Charging – Heavy Goods Vehicles
Directive where economic interests of some member states were pitted
against the sustainability goals supported by other member states and
the Commission.

Quite some lobby groups, often representing a particular mode, such
as the International Road Transport Union (IRU) and the Community
of European Railway and Infrastructure Companies (CER) can success-
fully weigh on the political agenda in the field of transport. Also
intense lobbying from the power sector and heavy industries resulted
in the weakening of the Commission’s proposal for the Fuel Quality
Directive. Counterweight is provided by some non-governmental orga-
nizations such as Transport & Environment, who campaign for smarter
and greener transport in Europe.

Action at the EU level complements action at global, member state
and regional/local levels. Hill et al. (2012) suggest setting five-year
cumulative GHG budgets for the EU transport sector since this could be
an effective way to encourage timely action and minimize total cumula-
tive GHG emissions in the long term. According to Skinner et al. (2010),
the following policy instruments are needed at the EU level:

• Regulation of energy efficiency of vehicles and GHG intensity of fuels
and energy carriers. This involves developing relevant standards for
all vehicles for all modes, the progressive tightening of standards, and
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development in parallel of policy targeting GHG intensity of fuels
and energy carriers.

• Standards and criteria to ensure that alternative fuels and energy
carriers deliver GHG emission reduction and avoid other adverse
sustainability impacts.

• Economic instruments to internalize the external costs of transport
for all modes and the harmonization of pricing policies for transport.

• The elimination of existing hidden subsidies and perverse incentives.
• Support for innovation and the development of new technology.
• Review of EU policy towards the development of transport networks.
• Development of evaluation tools to better reflect GHG emissions.

For some specific modes such as international air transport and ship-
ping, action to tackle emissions (such as setting standards) can best be
developed at the global level to ensure uniformity of regulation and fair
competition. This requires action in and by global organizations such
as the International Civil Aviation Organization and the International
Maritime Organization. However, sometimes efforts required for global
harmonization slow down the regulatory process in EU, as is the case for
aviation.

Additionally, Skinner et al. (2010) identify important complemen-
tary policy instruments considered to be within the competence of
member states or regional and local authorities and where cooperation
between the European Commission and relevant authorities is required
to achieve coordinated action and share good practices:

• Harmonizing and lowering speed limits.
• Optimal spatial planning and infrastructure policies for GHG reduc-

tion in transport that focus on compact cities, bundling of flows and
only a limited extension of road and airport infrastructure capacity.

• Setting the framework for the differentiation of vehicle taxes (pur-
chase, registration and circulation) by CO2 emissions in national law.

• Developing new business models for transport.

Hence, a wide range of policy instruments on appropriate levels of gov-
ernance is required to ensure that emission reduction goals for transport
will be achieved by 2050.

Conclusions

Since 1990, GHG emissions from transport have demonstrated the high-
est percentage increase of all energy-related sectors. The lack of progress
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in reducing GHG emissions in transport indicates that decarbonizing
the transport sector constitutes a major challenge for European climate
policy. The EU therefore has a range of policies in place in 2014 to lower
emissions from the transport sector. However, these are not part of an
overarching, coherent strategy or goal and are in themselves insuffi-
cient to reach the EU GHG emission reduction targets defined in the
Low-Carbon Roadmap 2050 and the Transport White Paper. More signif-
icant reductions in GHG emissions from transport are needed in order
to reach these ambitious but indispensable targets in a timely fashion.

Scenario analysis has demonstrated that a range of both technical
and non-technical solutions are required to achieve EU reduction goals
through simultaneously reducing GHG intensity of energy used by the
transport sector, improving the efficiency of transport vehicles by both
technical and operational means, and improving the efficiency of the
transport system. Additional analysis showed that co-benefits among
policies in different sectors such as energy and agriculture need to be
identified and promoted to realize ambitious climate policy goals in
transport. In addition, transport policy measures motivated by reasons
other than climate protection can lead to GHG emission reduction,
while the reverse can also be the case. It is not always clear where
priorities are being placed in different policies. Therefore, additional
research on the nature and size of potential rebound effects and on
potential co-benefits for GHG emission reduction from multiple motiva-
tions is essential in order to enable policymakers to take the interactions
between policy objectives into account and promote harmony between
policies.

Political will is essential in order to achieve the reduction targets but is
currently insufficient. Early policy action and well-developed communi-
cation are required to limit costs and achieve reduction targets. Political
will is also required to ensure societal backing for sustainable transport
measures. Overall, broader involvement of societal actors in policymak-
ing and implementation of a sufficiently ambitious transport policy in
line with decarbonization objectives is currently lacking, but crucial.
Clear, accessible information and education are required for the general
public to understand the need for change and efficient measures should
be demonstrated. From an institutional viewpoint, decision-making on
GHG emission reduction measures in transport is often difficult and
lengthy. Cooperation across different levels of governance (global, EU,
member state and regional/local levels) for sharing best practices and
ensuring coordinated and effective approaches remains a crucial chal-
lenge in order to develop coherent policy measures in transport to
reduce GHG emissions.
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Notes

1. These figures are explored further in the White Paper on Transport on the
basis of the Effective Technology scenario (with low fossil fuel prices) of the
Roadmap, which shows a 61 per cent reduction for the transport sector (Hill
et al., 2012).

2. The Low-Carbon Roadmap warns that this could lead, directly or indirectly,
to a decrease of the net GHG benefits and increased pressure on biodiversity,
water management and the environment in general, reinforcing the need to
advance in second- and third-generation biofuels and to proceed with the
ongoing work on indirect land use change and sustainability.

3. The European Commission hopes to finance this new transport infrastructure
by, for instance, bond emissions (the ‘Europe 2020 Project Bonds’ initia-
tive). Another important source of finance needs to come from internalizing
external transport costs (European Commission, 2011d).

4. Full reports and an interactive tool showing potential GHG emission reduc-
tion from different technologies and policies are available at http://www.
eutransportghg2050.eu/.

5. Regulation or target setting can be used as a complementary instrument to
enhance the effectiveness of economic instruments such as a cap and trade
system or CO2 tax, by ensuring that sufficient technological options come to
the market (Smokers et al., 2010).

6. This suspension was first enacted for 2012 and subsequently extended for the
period 2013–2016 to allow time for negotiations on a global market-based
measure applying to aviation emissions.

7. A specific provision of this Directive allows member states to introduce a
common system of electronic vignettes. In this respect Belgium, Denmark,
Luxembourg, the Netherlands and Sweden have a common system of user
charges for heavy goods vehicles above 12 tonnes called the ‘Eurovignette’
system.
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7
Buildings: Good Intentions
Unfulfilled
Elin Lerum Boasson and Claire Dupont

Introduction

The European building stock consumes about 40 per cent of final energy
in the EU and is responsible for about half of the CO2 emissions not
covered by the EU Emissions Trading System (BPIE, 2011; European
Commission, 2013). Reducing buildings’ energy consumption reduces
demand for fossil fuel-generated energy, thus contributing to a reduc-
tion of greenhouse gas (GHG) emissions and to the achievement of
decarbonization.

Policies to reduce the energy consumption of buildings sit within
initiatives to improve energy efficiency in the EU. Energy efficiency
measures have served a variety of broader purposes over the years – in
particular to enhance energy security and address climate change. Poli-
cies to improve energy efficiency do not present energy efficiency as a
goal in itself, but as a means to achieve other ends. In the same vein,
improving the energy performance of buildings can be viewed as a pol-
icy tool to contribute to reducing GHG emissions in the EU by 80–95
per cent by 2050 (see Chapter 1).

In this chapter, we argue that measures to reduce the energy con-
sumption of buildings have a disappointing history in the EU, and
much needs to improve so that the building sector can fulfil its role
in achieving decarbonization. Poor implementation of past policy mea-
sures; questions about the competence of the EU to legislate on the
energy performance of buildings (or questions of ‘subsidiarity’: the
appropriate governance level for policymaking); and the fragmented
nature of the buildings’ industry have all contributed to the poor record.
Furthermore, the ‘rebound effect’ associated with energy efficiency
(namely, offsetting energy efficiency gains with higher consumption)
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may partly or fully offset the beneficial effects of the new regulations
(EEA, 2012, p. 22).

First, we discuss the development of EU policies that target the energy
performance of buildings. We then highlight a number of policy gaps in
this field in the context of the 2050 decarbonization goal. How effective
are the energy performance of buildings Directives? Has the 2012 Energy
Efficiency Directive filled some policy gaps? Next, we assess whether
(a) functional overlap; (b) political commitment; (c) societal backing;
and (d) institutional set-up can help explain why energy performance
of buildings policy has progressed to such a limited extent at EU level.
We close by highlighting the importance of overcoming past policy
trends and failures, and of moving beyond discussions of subsidiarity
to foster genuine political will.

1. Historical developments: Policy layering

Policies to improve the energy performance of buildings aim for build-
ings that have good insulation, with a highly efficient internal distri-
bution of energy, and low-scale renewable energy installations on site.
Such buildings can be labelled low- or zero-energy buildings, depend-
ing on whether they consume low or no amounts of energy. Through
proper design, energy equipment and energy management, buildings
can even be transformed from energy consumers to energy producers
(often known as ‘energy-plus’ buildings or active houses) (Heaps et al.,
2009).

The EU has agreed an array of energy efficiency measures relevant for
the buildings sector (see Table 7.1). Improving the energy performance
of buildings can be considered a win-win solution for several issues,
including reducing dependence on imports of energy and improving
energy security; reducing energy costs to consumers; and combating
climate change through reducing demand for fossil fuels. Scenarios for
EU decarbonization to 2050 point to the great importance of improved
energy efficiency to achieve a reduction in GHG emissions by 80–95
per cent (EREC & Greenpeace, 2010; European Commission, 2011a;
Heaps et al., 2009; WWF, 2007, among others; see also Chapter 1), with
buildings playing a significant role.
However, the policy instruments agreed throughout the 1990s and
2000s (see Table 7.1) fall short of their potential. While the Commis-
sion has often proposed relatively strong measures, support from an
organized Brussels-based NGO and buildings industry coalition has only
existed since the mid-2000s. Furthermore, attempts by the Parliament
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Table 7.1 Selection of EU Directives contributing to improved energy
performance of buildings

Year Directive Code

1992 Efficiency for Hot-Water Boilers Directive 92/42/EEC
1993 SAVE Directive 93/76/EEC
2002 Energy Performance of Buildings Directive 2002/91/EC
2006 Energy Services Directive 2006/32/EC
2010 Energy Performance of Buildings Directive –

recast
2010/31/EU

2012 Energy Efficiency Directive 2012/27/EU

Note: The Directives listed aim either to improve energy performance of parts of
the building (such as through improved efficiency of products and services of the
construction industry, household appliances and so on) or to outline an holistic
building policy.

to strengthen the Commission’s proposals have regularly failed in the
face of sustained resistance from member states in the Council – a resis-
tance usually backed with arguments in favour of policymaking at lower
governance levels and concerns over implementation costs. Such mem-
ber state concerns are unrelated to the technical developments of the
buildings sector, where highly efficient building methods and materi-
als already exist (BPIE, 2011). The member state reluctance comes forth
throughout the historical discussion below, and we see no signs that
indicate a shift over time.

1.1 Early attempts at EU energy efficiency policy – the
1970s and 1980s

In the mid-1970s, European countries first engaged in policymaking to
reduce energy consumption (European Commission 1974, 1979a), in
response to the oil crises of that decade. Improving energy efficiency was
regarded as an energy security measure to reduce oil consumption. Most
advances in energy efficiency, however, were made in a limited number
of member states (including the Netherlands, Denmark, Germany and
France) (European Commission, 1979b). The EU level seemed to have
little influence on policy development.

Policymaking was stepped up in 1984, when the Commission
launched an holistic energy-efficiency strategy for the building sector,
arguing even then that this sector was responsible for some 40 per cent
of the Community’s energy demand (European Commission, 1984).
However, the member states rejected the Commissions’ proposals for
a ‘thermal auditing’ system, and a common reference building code.
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In these early days, little progress was made and energy remained a
member state competence.

1.2 From energy security to climate change – the
1990s and 2000s

In the 1990s, policy measures to improve the energy performance
of buildings became more part of the response to climate change.
In the run-up to the Rio Summit in 1992, the Commission launched
a new energy efficiency offensive, the SAVE programme, which offered
financial support for energy efficiency projects (European Commission,
1990; 1992a). The Commission also proposed a new draft Directive,
encouraging member states to enhance thermal insulation and to intro-
duce regular inspection of boilers (European Commission, 1992b). The
Council eventually adopted a ‘Directive to limit growth in carbon
dioxide emissions by improving energy efficiency’, the SAVE Directive
(93/42/EEC). This Directive did not place any specific obligations on
member states.

EU policy remained very weak and, by the mid-1990s, most mem-
ber states (except Denmark, Sweden and Germany) had scaled back
their energy efficiency policies as the oil crises and energy security
threats associated with them faded from memory. By the late 1990s,
the European Commission was repeatedly arguing that the EU’s Kyoto
commitment taken on in 1997 required more stringent energy effi-
ciency policy and began work on a new policy proposal for the energy
performance of buildings (European Commission, 1998; 2000).

The fragmented nature of the building-construction industry posed
a particular challenge for policy development. The Commission was
unable to have an extensive industry dialogue, except with some rep-
resentatives from the insulation industry. Hence the Directive proposal
was primarily shaped by the Commission, taking further and specify-
ing core features of the SAVE Directive (ENDS, 2001). The key term in
the draft, ‘the energy performance of buildings’ was a newly coined
term that reflected the cognitive shift among building construction
experts – away from regulating the energy performance of specific
building components and towards regulating holistic energy use.

Throughout the 2000s, member states continued to question EU pol-
icy on the energy performance of buildings based on subsidiarity argu-
ments (Boasson & Wettestad, 2013). The Council generally weakened
policy instruments, by watering down commitments and/or insisting on
longer implementation timelines, as can be seen with the Commission’s
draft proposal on the energy performance of buildings.
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The move to holistic policymaking resulted in the 2002 Energy
Performance of Buildings Directive (EPBD: 2002/91/EC). Despite the
reluctance of member states (except Denmark) to delegate policymaking
authority to the EU (Boasson & Wettestad, 2013), EU energy minis-
ters reached informal agreement on the Directive after only half a year,
proposing a few changes and postponing the implementation deadline
to 2006 (ENDS, 2002). The EPBD aimed to reduce the energy consump-
tion of buildings by applying energy performance standards for new
buildings and for renovations of buildings over 1,000 m2. Member states
could choose to develop certificate schemes that affected the market
pricing of buildings, but they were free to design certificate systems that
promoted specific technical improvements.

Implementation of the EPBD was disappointing. Although Commis-
sion officials continued to argue that ‘energy efficiency is a key part
of Europe’s response to climate change and security of supply issues’
(ENDS, 2008), by 2006, only five member states had transposed the
EPBD properly (European Parliament, 2008, p. 5). Most member states
had adopted energy efficiency targets and support schemes, but with
varying levels of ambition. By 2009, only a handful of member states
had introduced energy certification of buildings schemes (European
Commission, 2009, p. 14).

In 2006, the EU adopted a Directive on Energy End-Use Efficiency
and Energy Services (2006/32/EC) to create a framework for energy
efficiency policies. This proposal was again severely watered down
during the legislative process (Oberthür & Roche Kelly, 2008). The
Directive introduced some overarching requirements. Member states
should adopt national indicative energy savings targets and develop
national energy efficiency action plans. The Directive did not intro-
duce new policy elements to the 2002 EPBD, other than underlin-
ing the importance of enhancing the energy performance of public
buildings and encouraging energy performance contracting in existing
buildings.

In 2006, the Commission launched an energy efficiency action plan
where it proposed to introduce a common minimum performance
standard for new and renovated buildings, and to develop a strat-
egy for widespread deployment of very low-energy or passive houses
(European Commission, 2006, p. 12). Member states were not partic-
ularly enthusiastic, again emphasizing that the subsidiarity principle
should be respected (European Council, 2006, pp. 4–5). By the mid-
2000s, the construction industry and environmental NGOs had begun
to organize themselves better at EU level to influence the policymaking
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machine, but this did not alleviate member states’ subsidiarity con-
cerns. Member states were later also concerned about the costs of
implementing measures to improve the energy performance of build-
ings, especially given the financial and economic crises facing the EU
since 2008.

The Commission published a proposal for a recast of the 2002 EPBD
in 2008 (European Commission, 2008). This was negotiated along-
side the broader package of climate and energy policy measures (see
Chapter 1). The EPBD recast proposal signalled an increased focus on
renewable energy sources, a mandatory EU-wide formula for calculat-
ing ‘cost optimal energy performance’ levels and the removal of the
1000 m2 threshold in the building code requirements for building ren-
ovations. Energy performance certificates were proposed for use in all
sales and rental advertising. Overall, although more policy measures
were adopted in the 2000s, these measures were low on ambition and
poorly implemented.

1.3 EPBD recast and EED – the 2010s

As of 2014, the 2010 recast of the EPBD (2010/317/EU) is the key piece
of legislation governing the energy performance of buildings, but the
Energy Efficiency Directive (EED: 2012/27/EU) also contributes to the
larger picture. Negotiations on both of these policy instruments were
fraught with opposition from some member states, again based on
questions of competence and subsidiarity.

While the Parliament proposed amendments to strengthen the Com-
mission’s original EPBD proposal (by calling for a special energy effi-
ciency fund and arguing that buildings be ‘zero-energy’ by 2020), the
Council was far more reluctant to accept far-reaching measures. The
insulation industry was in line with the Parliament’s amendments
(Boasson & Wettestad, 2013; ENDS, 2009a).

The Council regarded the Parliament’s amendments as ‘overly ambi-
tious and unrealistic’, but the negotiation atmosphere shifted during
summer 2009, apparently related to the approaching climate summit in
Copenhagen (European Council, 2009, p. 3). A final deal was struck in
mid-November (ENDS, 2009b) resulting in recast Directive 2010/31/EU.
The core features were in line with the original proposal from the
Commission, although some concessions were given to the Parliament.
The Parliament’s ‘zero-energy building’ wording was replaced by the
ambiguous ‘nearly zero-energy buildings’. The agreement said little
about financing: member states were merely required to report on their
activities in this respect.



Elin Lerum Boasson and Claire Dupont 143

The main elements of the recast EPBD are as follows. First, it presents a
holistic approach to calculating the absolute energy use of the building.
A key concept here is ‘cost optimal’, defined as ‘the energy performance
level which leads to the lowest cost during the estimated economic
lifecycle’ (Art. 2.14), which makes costly measures appear more eco-
nomically viable. Second, the EPBD requires member states to apply
minimum standards to new buildings, to buildings that are subject to
major renovation, and to technical building systems (Art. 1). Member
states must also inspect heating and air-conditioning systems, and inde-
pendent control systems are required (Articles 14, 15, 17). Third, by
2020, all new buildings are to be nearly zero-energy and new public
buildings must fulfil this requirement by 2018 (Art. 9). Fourth, mem-
ber states are encouraged to introduce financial incentives to catalyse
improvements in energy performance. Every three years, member states
shall draw up lists of existing and planned financial instruments. Based
on the input from member states, the Commission will prepare a report
on the use of EU funds and, if appropriate, submit proposals to the
European Parliament and the Council (Art. 10). Fifth, the EPBD requires
member states to create a system for energy performance certificates,
which shall indicate the energy performance of a building calculated in
accordance with the methodological requirements of the Directive (Art.
11), and should affect the market price. Member states are to issue cer-
tificates for all buildings or building units that are constructed, sold or
rented, or have useful floor area of over 500 m2 (to be lowered to 250 m2

in 2015) (Art. 12). Independent control systems are mandatory, in order
to ensure the credibility of these certificates (Art. 18). The certificates
must also include recommendations for improvements. Hence, energy
certification is not only a market measure: it also provides people with
technical guidance on how to enhance the energy performance of their
buildings.

One of the main criticisms of the EPBD recast is that it provides too
few incentives to speed up the renovation of the EU’s buildings stock.
About 40 per cent of the EU-27’s building stock was built before 1960.
From 1990 onwards, European buildings have been renovated at a rate
of about 1 per cent per year on average in the EU (BPIE, 2011; European
Commission, 2013, pp. 6–7), but there is very little data about any
improvement in energy performance as a result of these renovations.
The Buildings Performance Institute Europe suggests that renovation
rates of at least 2.5 per cent per year between 2010 and 2050 are required
to achieve renovation of nearly 100 per cent of the building stock, pro-
vided such renovations lead to buildings consuming close to zero energy
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(BPIE, 2011, p. 109). This would reduce the EU’s energy consumption of
buildings from 40 per cent of final energy today to close to zero in 2050,
thereby removing buildings as an energy consumer, as a GHG emitter
and as a cause of climate change. The lack of clear incentives for deep
and speedier renovations of the EU’s existing building stock is one major
gap in the EPBD. The EED provides a first policy response to this gap.

The Commission presented its proposal for the EED on 22 June 2011
(European Commission, 2011c). Negotiations centred around three
main sticking points. First, the Parliament called for binding national
targets to improve energy efficiency, while member states were opposed
to this. Second, a renovation target of 3 per cent per year for all public
buildings was supported by the Parliament, while member states aimed
to reduce the remit of buildings covered by this measure. Third, a 1.5 per
cent annual energy savings obligation for energy suppliers was also a
point of controversy. Member states wished to provide flexibility for
energy suppliers to achieve the target, including by staggering imple-
mentation over a number of years, or by including past efforts to count
towards the target (ENDS, 2012a; 2012b). The job-creating potential of
energy efficiency measures was emphasized by lobbyists and policy-
makers in favour of the EED, in the context of a prolonged economic
crisis.

The EED (2012/27/EU) was finally adopted after a compromise in
trialogue negotiations (informal negotiations among representatives of
the three deciding institutions in the EU – the Commission, the Parlia-
ment and the Council). Member states are required to set ‘indicative
national energy efficiency targets’, schemes and programmes (Recital
13, Art. 3.1), but no national binding targets. Public building renova-
tion is to take place at the rate of 3 per cent per year, but only central
government buildings fall within the scope (Art. 5). Interestingly, gov-
ernments are required to set down renovation roadmaps for their entire
stock of buildings (Art. 4). Finally, energy sales to customers have to
achieve 1.5 per cent savings per year to 2020 (Art. 7), but a number of
flexible measures to count towards this target are included.

The most important developments for the buildings sector under the
EED are the requirements for member states to develop a long-term
strategy to mobilize investment in the renovation of all buildings (Art.
4), and the immediate exemplary role to be played by the renovation
of central government buildings (Art. 5). These obligations represent
the first binding legislative requirements related to the renovation of
buildings. This partly addresses the major weakness of the EPBD, which
provided few incentives for renovation.
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2. Policy gaps

Despite the ‘policy layering’ described in the historical discussion above,
gaps remain if buildings are to fulfil their potential contribution to
achieving decarbonization. Reducing the energy consumption of build-
ings in the EU from 482 mega tonnes of oil equivalent (Mtoe) in 2010
to close to zero by 2050 requires ambitious retrofitting and far-reaching
policies, especially considering that energy consumption of buildings
has remained at high levels of over 450 Mtoe between 2000 and 2010,
even with the EPBD in place (European Commission, 2011b; Eurostat,
2014). Policy measures for buildings should push for high levels of deep
renovation (that is, renovations of all aspects of the building to achieve
nearly zero energy consumption), and provide incentives or require-
ments for all new buildings to achieve the highest energy efficiency
standards possible.

Furthermore, technical solutions to improve the energy performance
of buildings exist, and shortfalls in implementation are more likely due
to lack of training among building industry professionals and lack of
awareness or financial incentives for consumers (Heaps et al., 2009).
Policy measures to fill these gaps would greatly aid the rollout of the
existing technologies.

While the EED has made some steps to address the issue of renovat-
ing the EU’s building stock, both the EPBD and EED lack clear, binding
commitments and transfer little authority to the EU. Moreover, the key
policy concepts are unclear and ambiguous, like ‘nearly zero energy’
and ‘cost optimal’. Even ‘energy efficiency’ and ‘energy performance’
improvements are contested concepts and neither Directive provides
clear prescriptions on how to measure achievements and improvements.

The EU has attempted to respond to criticisms about the financial
implications of energy efficiency policy measures by aligning a number
of funding mechanisms to support projects. Examples of such fund-
ing mechanisms include a European Energy Efficiency Fund (EEEF),
launched in 2011, providing favourable loans to local and regional
authorities for energy efficiency projects. Cohesion policy sets aside
more and more funding for energy efficiency projects, with 5.1 EUR bil-
lion funding in 2007–2013 for improving energy efficiency. Energy effi-
ciency also forms part of the Horizon 2020 research framework and is a
component of structural funds. These funding mechanisms (and others)
provide loans and grants for energy efficiency projects where investment
would not necessarily flow from the private sector (especially due to the
high upfront costs of many energy efficiency measures), and many of
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the projects funded are small-scale (Rezessy & Bertoldi, 2010). Respond-
ing with further and more substantial funding mechanisms may assist in
dealing with the policy implementation shortfall, but this strategy does
not necessarily alleviate the insufficiently ambitious policy measures
agreed.

According to the Commission, the EU is likely to miss its indicative
energy savings target of 20 per cent compared to business as usual for
2020 under current policies (European Commission, 2014). The EEA
argues that the target can be achieved if further measures are imple-
mented (EEA, 2014, p. 75). Moreover, the Commission highlights that
there is a risk of implementation delays of the 2010 EPBD require-
ments and that this may hamper improvements further. The degrading
EU-Russian relations since the 2013 Ukraine crises and the desire to
reduce dependence on Russian gas have, however, increased the focus
on energy efficiency (see Chapter 10). The European Council adopted a
non-binding objective of 27 per cent improvement in energy efficiency
for 2030 compared to projected levels of energy consumption, to be
reviewed by 2020 (European Council, 2014, p. 5). This was lower than
Commission proposals for a 30 per cent efficiency target after the review
of the EED in mid-2014. Future revisions of legislation may lead to the
adoption of more binding energy requirements for buildings.

3. Analysis: Many measures, weak policy

The Commission has pushed for more binding EU regulation of the
energy performance of buildings, with limited success. Policy develop-
ment follows a pattern where the Commission proposes a certain level of
ambition; Parliament attempts to strengthen the ambition of the Com-
mission’s original proposal; yet Council weakens the final agreement.
Member states introduce new policy elements, often based on unclear
and ambiguous concepts, providing more flexibility in the implemen-
tation. The resulting policy gaps have often been attributed to member
state reticence and to the fragmented nature of the buildings industry
in the EU. In the following, we will discuss to what extent the contin-
uing policy gaps may be explained by functional overlap, political will,
the involvement of societal interests and the institutional set-up of this
policy area.

3.1 Functional overlap

The carbon intensity of energy used in buildings is key to
the decarbonization goals of the EU. Reducing buildings’ energy
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consumption and converting remaining energy demands to renew-
able energy sources will clearly benefit the objective of reducing GHG
emissions. We can therefore say that the functional overlap between
energy performance of buildings policy and decarbonization objectives
is synergistic – reducing energy consumption of buildings helps achieve
decarbonization aims.

But energy performance of buildings policies have several other policy
co-benefits. Many energy efficiency measures are profitable in the long
term, so achieving the policy objectives should in theory be straightfor-
ward. However, several decades of energy efficiency policy experience
illustrate that few actors are fully economically rational in this area. Fur-
ther, many actors involved in building construction would profit from
enhancing energy performance – refurbishing the European building
stock implies increased demand for building material, such as triple-
glazed windows, insulation and better ventilation systems. Thus, energy
efficiency improvements are expected to provide jobs and boost the
economy (European Commission, 2014, pp. 5–6).

However, there are several features that hamper policy development
in this issue area. First, there is no consensus on what energy efficiency
is and how it should be measured. Is it about reducing the overall
energy use or about de-coupling economic growth from energy use?
Second, there is an overlap between measures that target GHG emis-
sions in general and measures that target buildings. The EU Emissions
Trading Scheme may eventually create higher electricity prices and shifts
towards less carbon intensive energy sources (although the scheme has,
until 2014 at least, resulted in far lower carbon prices than expected).

Furthermore, the EU’s energy efficiency and renewable energy policies
are intertwined. It can be argued that the more successful renewables
are, the less need there is for energy efficiency, since the main objec-
tive is to reduce emissions. Policy emphasis on on-site renewable energy
in EU policy for buildings is growing: if it is more profitable to reduce
emissions through boosting renewables than with efficiency measures,
one should opt for the former. In practice, however, it is hard to know
in advance what the optimal levels of energy efficiency improvements
and renewable energy production may be. Some authors may argue that
until the EU’s electricity grid is capable of handling flexible renewables,
heightened emphasis on reducing energy consumption may be required
(see Chapters 3 and 4).

In sum, energy performance of buildings policy overlaps synergisti-
cally with a number of policy areas, including energy security, jobs,
competitiveness of energy prices and decarbonization. The emphasis on
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one policy goal or another may depend on the context within which
policy is being developed. During the discussions on the EPBD recast,
emphasis was laid on the climate credentials of the policy in the run-up
to the international climate summit in Copenhagen in December 2009.
In 2014, discussions on the future climate and energy framework have
highlighted the energy security dimensions of improved energy effi-
ciency through reduced dependence on energy imports from third coun-
tries (especially Russia) (European Commission, 2014). Despite these
benefits, policies on the energy performance of buildings have consis-
tently lagged behind on ambition and implementation. The framing of
policy goals may be part of the story. It seems clear that understanding
the functional overlaps between energy performance of buildings policy
and decarbonization objectives does not provide a full picture of why
buildings policy has yet to fulfil its potential.

3.2 Political will: Reluctant member states

Throughout the 2000s, political will to take action on climate change
was evident in the amount of policies agreed and in the political state-
ments and targets agreed at the EU level (Dupont & Oberthür, 2012).
Although targets to 2020 for both renewable energy and reducing GHG
emissions were binding on member states, the target to improve energy
efficiency was not. This non-binding efficiency target will possibly be
unachieved, even with the agreement on the EED in 2012 (European
Commission, 2014). So how can the EU demonstrate relatively high
levels of political will to act on climate change, yet consistently pro-
duce weak or poorly implemented policies on the energy performance
of buildings?

In this case, member states themselves seem to be to blame. The Par-
liament has consistently called for stronger policy measures in energy
performance of buildings, and it can be seen as the most ambitious
of the EU’s institutions in this field. The Commission has put forward
new proposals to fulfil the potential of energy savings. Political atten-
tion has tended to produce more EU regulations in this area, but many
are ambiguous and non-binding. EU member states have repeatedly
drawn on the subsidiarity principle as a justification for high flexibil-
ity in implementing policy measures. Member states have thus argued
that the EU is not the appropriate level for policymaking on the energy
performance of buildings.

In the Council, it is possible to distinguish three groups of member
states in terms of their positions on the energy policy for buildings. The
first group includes Denmark, Sweden and Germany, which developed



Elin Lerum Boasson and Claire Dupont 149

ambitious building codes and extensive public funding quite early
(Boasson & Wettestad, 2013). These countries have tended to be at
the forefront of EU policy development and often strengthened their
national policies in advance of EU decisions. Germany distinguished
itself by introducing requirements to promote on-site renewable energy
before EU policy measures were adopted. Later, Austria (with its high
focus on passive houses) and the United Kingdom (with its specific
focus on CO2 abatement) joined the frontrunners when it came to
national efforts. By 2009, all the leading countries had decided that
new buildings constructed after 2020 (2030 for Austria) were to be
low-energy houses (Thomsen & Aggerholm, 2009; Schild et al., 2010,
p. 22). Despite these significant national achievements, not all of these
governments became eager supporters of a stronger EU policy in this
issue area.

The second group of countries included most of the other ‘old
EU member states’ with little tradition of energy efficiency policies
(Belgium, Finland, France, Greece, Ireland, Italy, Luxembourg, the
Netherlands, Portugal and Spain). They implement EU policies in this
issue area rather reluctantly (see Papadopoulou et al., 2009; Molina &
Álvarez, 2009). The third group consists of Central and East European
countries that only started to develop energy efficiency policies after
entering the EU. Much of the building stock in these countries was in
urgent need of repair and improvement (Peterstorf et al., 2005). Boasson
and Wettestad (2013) highlight that many of these newer member states
liberalized their housing market, but lacked detailed regulation and
organization of building ownership. This dispersed responsibility for
energy-related investments, and made it hard to develop appropriate
regulation.

The two latter groups, but also some member states among the
frontrunners, have repeatedly emphasized that EU energy policy for
buildings should be based on the subsidiarity principle (see European
Council, 2006, pp. 4–5). In addition, the energy performance of build-
ings has a rather low to modest political significance in most EU coun-
tries. Few member states or national parliaments paid much attention
to the political deliberations on the first EPBD (Boasson & Wettestad,
2013). This issue area has always been lower on the political agenda than
other climate policy measures, such as the Emissions Trading Scheme
and renewables. While political backing for action on climate change
may be high in most EU member states, this political will is not found
in buildings policy, with questions of competence trumping potential
policy developments.
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3.3 Societal backing: Business and civil society

EU citizens have consistently indicated their support for policies that
combat climate change, including on energy efficiency (Eurobarometer,
2008; 2011; 2014). In 2014, Eurobarometer reported that 92 per cent
of people surveyed thought that it was important for their govern-
ment to provide support for improving energy efficiency by 2030
(Eurobarometer, 2014, p. 57). If the continued support for energy effi-
ciency policies among EU citizens is well considered, we could perhaps
expect higher levels of ambition among policymakers. Such societal
backing is often also communicated through lobby groups or other
stakeholders at the EU level.

Policies that target the energy performance of buildings are of rel-
evance to many societal groups, but we will primarily focus on the
construction industry and environmental organizations. The build-
ing industry can be divided into three groups: constructors, building
product producers and building managers. The construction indus-
try includes architects, construction contractors, plumbers, carpenters,
roofers and so on. It is a very heterogeneous group, as each of the differ-
ent professions tends to specialize, with most employed in specialized
firms that represent one profession only. The construction industry is
the largest industry employer in Europe, but most firms are small and
local. The European Construction Industry Federation (FIEC) estimates
that 95 per cent of the construction firms in the EU area have fewer
than 20 employees (FIEC, 2010). Not many companies are publicly
traded. Firms generally focus on surviving in the business and oper-
ate with fairly short planning horizons (Boasson, 2015). These actors
are typically represented in Brussels by small business associations that
consist of a range of national associations. Large transnational construc-
tion contractors (like German Hochtief, French Vinci Construction and
Swedish Skanska) have no direct representation in Brussels. This group
has not been much involved in influencing EU policy development (see
Boasson & Wettestad, 2013).

The second group, the building product producers, includes indus-
trial actors like cement, steel, glass and insulation. Each sub-industry
here is dominated by fairly concentrated industries, comprising of 5–15
large enterprises with a European or global outreach (see, for exam-
ple, Nordqvist et al., 2002).1 Most firms are publicly traded. However,
whereas the insulation and glass industries create products that are
applied only or primarily in buildings, many of the others make prod-
ucts used for many purposes. That means that few product producers
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were involved in the EPBD processes to any extent, with the exception
of Eurima, the insulation trade association, and EuroACE, an organi-
zation that promotes a more ambitious EU energy policy for buildings
(ENDS, 2000; EuroACE, 2011).

The third group consists of building managers. They include commer-
cial landlords, firms and organizations that ensure public, cooperative
and social housing, and all the individuals and small/medium firms that
own their own building. Professional owners did not get a Brussels pres-
ence until the European Property Federation was established in 1997
(EPF, 2011). Public, cooperative and social housing organizations are
represented through a common organization, Housing Europe. Individ-
ual owners are not represented in Brussels. Overall, building managers
do not have a strong presence on the Brussels scene (see Boasson &
Wettestad, 2013).

Thus, these industry groups have not engaged strongly in develop-
ing the EU energy policy for buildings. The fragmented and national,
or even local, nature of this industry and the lack of presence on
the Brussels energy efficiency scene mean that they have only modest
impact on policy development.

Environmental NGOs generally support stronger energy efficiency
policies. However, many NGOs came late to the energy efficiency issue.
It was not until the mid-2000s that the major NGOs dedicated staff and
resources to the issue. Lack of resources was likely a barrier for envi-
ronmental NGOs to push policy forward. From the mid-2000s onwards,
several NGOs accessed policymakers at the EU level with relative ease.
However, their influence was limited rather to the Commission and
the Parliament, as such NGOs often find it difficult to influence pol-
icy negotiations in the Council or in trialogue discussions (Dupont,
forthcoming).

With both industry groups and environmental NGOs facing difficul-
ties in ensuring member states agree on sufficiently ambitious policy,
they also have decided to join forces at times. As of 2014, the coalition
for energy savings includes 27 industry and environmental groups that
present a common message to EU policymakers in favour of ambitious
policy on energy efficiency in general.2 Although joining their voices
may help strengthen the importance of the message, member states
remain unconvinced of the benefits of ambitious EU-level policy on the
energy performance of buildings.

In sum, it can be said that EU citizens, and societal groups, includ-
ing many segments of industry and environmental NGOs, are positive
towards ambitious policy on the energy performance of buildings. This
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positive societal backing has yet to be translated into ambitious policy
measures on the energy performance of buildings, with member states
being the most important blocking or reluctant actors.

3.4 Institutional set-up: National traditions creating path
dependency

We can define two different strands of path dependency influencing
this policy area: the traditional approaches of member states and the
position of the Commission. These historical policy traditions show the
preferences of many member states to keep energy policy within their
competence, and efforts of the Commission to gain more influence in
the energy sphere.

First, many countries have long national histories of regulation of
energy performance in buildings, and have their traditional methods.
The United Kingdom and Germany, for example, traditionally regu-
late buildings at a regional or local level. Member states have been
reluctant to transfer authority to the EU because they have regarded
this as a technical issue for which they need to develop solutions that
fit within their usual working methods and their specific climate con-
ditions. National/local building regulations regulate a lot more than
energy, with issues such as safety and fire-prevention as other major
concerns.

Second, we see a remarkable stability in the positions of the Com-
mission from the mid-1980s and onwards. Commission officials have
held onto the objective of developing EU wide building regulations,
and have also promoted the certificate market measure. Policy proposals
from the Commission tend to respond to the weak implementation of
earlier policy measures. Later proposals try to ensure previous policy is
finally implemented or to strengthen the remit or scope of the measures
already in place. The limited competence of the EU in this issue area
hinders the Commission from proposing strong and ambitious policy
measures.

However, not all Commission officials are enthusiastic about strong
building measures. There has been a long-standing discussion between
market supporters within DG Climate Action and DG Energy arguing
that any measures that might interfere with the CO2 price mecha-
nisms of the ETS should be avoided (see Boasson & Wettestad, 2013).
It seems that the challenges in this sector will not readily be resolved
with changes in energy prices. Achieving behaviour change in favour of
energy efficiency can be hampered by consumption systems, structural
factors and the rebound effect (EEA, 2013). Lack of expertise on how
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to improve the energy performance among building constructors and
building owners requires development of targeted policies.

EU policy on the energy performance of buildings falls within the
ordinary legislative procedure, where the European Parliament and
Council must agree on a proposal from the Commission before a piece of
legislation is adopted. Therefore, decisions in the Council can be taken
under qualified majority voting (QMV), preventing a single member
state veto, which in theory could help prevent serious weakening of pol-
icy proposals. However, in the cases of the EPBD and EED, the majority
of member states were in any case unenthusiastic about such policies.
They demonstrated little interest in working together on the issue of
energy efficiency and QMV did not prevent the Council watering down
the proposals. This could be because buildings are not commodities that
are tradable across borders, pose little impact on competitiveness across
the EU, and there is thus limited incentive for member states to create a
‘single market for buildings’ (again raising subsidiarity concerns).

The Parliament is somewhat caught between the Commission, that
constantly proposes policies that take small steps forward, and the
Council, that does not see the real benefit for EU policy in this area.
Historically, the Parliament has been considered an ‘environmental
champion’ (Carter & Burns, 2009; Rasmussen, 2012). In the case of pol-
icy on the energy performance of buildings, the Parliament has fulfilled
this role by proposing amendments that are more ambitious and far-
reaching. The Parliament has rarely managed to push through its most
ambitious and stringent amendments, however. In this case, it is clear
that although the policy falls under the ordinary legislative procedure, it
is the Council that retains most clout in the tri-institutional relationship
(as it plays the easier ‘blocking’ role).

In general, the institutional set-up of this policy field at the EU level
highlights the differences among the three institutions. The Commis-
sion may continue to propose policy and the Parliament will probably
try to strengthen these policy measures, but the Council has the final
word and may continue to water down the provisions. These roles have
hardly shifted since energy efficiency policy first entered the EU policy
field in the mid-1980s.

Conclusions

While the EU began developing its energy efficiency policy for buildings
before climate change became a central policy issue, competence at the
EU level to expand on this policy has remained limited. A poor record of
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implementation in member states is testament to the low level of com-
mitment to such policies. The portfolio of EU policies keeps growing,
but the actual ability to steer the actions of member states remains con-
strained. These challenges can be linked to the questions of subsidiarity
and the multitude of actors in the sector. If decarbonization in the EU
is to be achieved, the buildings sector must move quickly to implement
ambitious performance standards for new and existing buildings, and
effective policies must drive the sector in this direction.

From the analysis above, two points become clear. First, political will
to promote improved EU policies for energy performance of buildings
is not evident in member states although societal backing from EU
citizens, industry and environmental NGOs has grown. Second, past
policy developments, institutional traditions and poor implementation
seem to result in new policies that try to catch up on past failings
rather than put in place adequate new policy measures. Changing these
two elements at the political level ought to be part of future policy
developments.

Generating political will to agree on ambitious policy on the energy
performance of buildings may require more than usual lobbying from
industry and environmental NGOs. Until the many co-benefits of
improved energy performance of buildings are fully understood by pol-
icymakers, the issue may not receive the attention it deserves. It is clear
that energy performance of buildings policy can serve several policy
objectives, and clever policy framing to ensure ambition is required. This
may require continuous training of policymakers, and ongoing research
into the many positive effects of energy performance of buildings poli-
cies on society. Education for consumers (the electorate) may also tip
political pressure towards more stringent policy measures.

Moving beyond a pattern of fixing the failures of past policy mea-
sures may be more problematic. This requires efforts to increase the
engagement of industry and NGOs, and calls for impartial research on
the effect of adopted measures. This discussion is challenging given
different views on appropriate instruments, differences in definitions
and understandings. Definitions of ‘high energy-performance buildings’
flourish, including concepts like ‘passive houses’, ‘low-energy buildings’,
‘fossil-fuel independent houses’ or ‘zero-energy buildings’ (European
Commission, 2009; Schild et al., 2010, p. 22). Further, it is hard to
imagine that the building construction industry will become a more
coherent force on the European scene anytime soon: the industry is sim-
ply very decentralized and fragmented in nature. We still have a lack of
good and comparative mapping of all the various national activities. A
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discussion on whether the EU is the right level for development of regu-
latory measures for this sector may prove valuable, given the continuous
subsidiarity arguments. If it is, then what form should that policy take?
If it is not, how can the EU level ensure national measures are compara-
ble for the purposes of accounting the reduction of GHG emissions? EU
funding mechanisms providing financial assistance to local and regional
authorities may prove one step towards resolving concerns over costs
of policies and the appropriate level for implementation, but these do
not respond to the problem of the EU level agreeing insufficient policy
ambition.

It may be difficult to imagine that changes in political will in member
states will be possible and that the adoption of new policy measures for
ensuring the energy performance of buildings improves. Even a politi-
cal crisis like the one between Russia and Ukraine from 2013 onwards
proved insufficient to push EU leaders to adopt binding targets for
energy efficiency to 2030 (European Council, 2014, p. 5). Further incen-
tivizing of energy efficiency measures, such as through linking with
other benefits received through EU funding or policy mechanisms, may
prove more fruitful for advancing energy efficiency rather than contin-
ued reliance on EU policy agreements. Other windows of opportunity
will need to be seized in future, if buildings are to play their role in
reducing consumption of fossil fuels.

Notes

1. See EURIMA, www.eurima.org/headquarters/, date accessed 9 February 2012,
and Glass for Europe, www.glassforeurope.com/en/about/our-members.php,
date accessed 17 June 2011.

2. See energycoalition.eu for details, date accessed 26 September 2014.
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8
The Geopolitics of the EU’s
Decarbonization Strategy: A Bird’s
Eye Perspective
Tom Casier

Introduction

In the twenty-first century, there has been a strong tendency to look at
international energy relations in terms of geopolitical power. Control
over energy resources or pipelines is seen as a significant geopolitical
asset. In this context, the EU plays a peculiar role as a major energy
consumer but marginal producer, rendering it dependent on imports.
With an ambitious decarbonization objective set for 2050, however, the
EU’s position and that of its energy suppliers is bound to change. But
how? At first sight, if we copy today’s dominant images of control over
resources, the answer may seem obvious. Countries with many hours of
sun, abundant wind, hydropower or biomass could be expected to grow
stronger, and traditional suppliers of oil and gas relatively weaker. The
reality is far more complex and outcomes are dependent on a wide vari-
ety of factors, from commercial choices to technological developments.
Even more, the question of geopolitics is not purely a matter of facts
and data. It is equally a matter of perception, of framing developments
on regional and global energy markets in a wider context.

This chapter explores and reflects on how decarbonization policies
may affect the regional and global geopolitics of energy and the EU’s
position within it. Complex questions need to be answered. How will
energy consumption change, not just in the EU, but worldwide? How
will the energy mix evolve? How will production evolve and what are
the capacities? Who has control over technology, R&D and patents may
highly determine or counter patterns of dependence. Energy price set-
ting will be of key importance. How will changing demand and supply
affect interdependence patterns? Will old asymmetries be replaced by
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new asymmetries? What will be the larger political context, determin-
ing the understanding of geopolitical strengths and weaknesses? Finally,
what will be the regulatory context and who is able to influence it?

This chapter does not aim to answer all these questions or to forecast
energy politics in 2050. It seeks to outline a few trends that may dras-
tically alter the stakes of the energy ‘game’. I argue that the emphasis
is likely to change away from a simple geopolitical reading of control
of energy supplies as a source of power towards leadership in technol-
ogy and regulation. In the next section, I analyse the current focus on
energy geopolitics and dependence. The subsequent section lists reasons
why it is likely that this geopolitical reading of energy relations loses its
predominance in the context of decarbonization policies. I then turn to
future energy scenarios with regard to three aspects of (geo)politics: the
geopolitics of supply, the politics of technology and the politics of reg-
ulation. Throughout the analysis the emphasis is on renewable energy
and energy efficiency measures (leading to lower consumption). Nuclear
energy is left out because of the uncertainties about its future and the
limited role the EU attributes to this form of energy in its own scenarios
(see also Chapters 1 and 3).

1. Understanding geopolitics and energy

1.1 The emergence of a geopolitical energy narrative

The focus on resource nationalism and the geopolitical interpretation
of behaviour on energy markets is somehow understandable in light of
the ‘supply crunch’, resulting from three different factors (Goldthau &
Witte, 2010, pp. 9–10). First, reserves of traditional energy resources that
can be exploited at a low cost have been dwindling (though the exploita-
tion of shale gas may reverse this trend). Second, demand for energy is
rising rapidly, mainly as a result of emerging economies, in particular
China and India. Demand is expected to rise by 40 per cent between
2009 and 2035 (IEA, 2011). Third, investments cannot keep up with ris-
ing energy demand. Huge investments are needed, not least in the field
of exploration and the development of new technologies. However, ‘a
singular focus on hard security in global energy alone entails the risk
of generating misleading analyses and policy prescriptions’ (Goldthau
et al., 2010, p. 342).

To see the complexity of energy relations, we need to move away from
a narrow focus on energy as a zero-sum game and resource nationalism.
Seeing energy relations as an arena of geopolitical competition for con-
trol over supplies and pipelines is not the result of hard material facts.
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It is also determined by how we understand these facts in a broader con-
text and how we give meaning to the behaviour of various actors. While
energy never lost its geopolitical significance, energy relations in Europe
in the 1990s were predominantly seen as part of the economic realm.
At a time of low energy prices and relative optimism, energy was in the
first place a commodity being traded with the purpose of making com-
mercial profit. In 2014, a different political narrative exists parallel to
the economic and commercial discourse (Aalto & Westphal, 2008; CIEP,
2004). Energy is to varying degrees seen as a strategic asset, a fundament
of power or a potential threat for a country’s security. Arguably this has
equally become a dominant approach in academic literature (see, for
example, Smith, 2010; Paillard, 2010; Baran, 2007). Control over hydro-
carbons or over their transmission is seen as an important strategic asset,
enhancing the relative capabilities of one state, while creating danger-
ous dependence for the other. With hydrocarbons becoming scarcer and
new economies emerging, competition increases (CIEP, 2004, p. 118;
Dreyer & Stang, 2014, pp. 13–14).

This chapter takes a different approach. Political competition is not
seen as a given, following from material facts (though material changes
are acknowledged). Rather, it looks at geopolitical considerations and
frames of reference as they exist in the minds of decision-makers and
as they are socially produced and understood (see also Hadfield, 2008).
In other words, it is argued that future energy geopolitics will not simply
be determined by objective facts, but will be a matter of how changes
in energy relations are framed. Energy relations between the EU and
Russia illustrate how big the divergence between the ‘hard facts’ and
images of dependence may be. In particular since the gas spats between
Russia and Ukraine in 2006 and 2009, the EU’s perceived excessive
dependence on Russian energy became a major political concern and
fostered strategies for energy security. In reality, however, the depen-
dence of EU member states on Russia in relative figures has substantially
decreased over the last decades, from a 55 per cent share of Russian gas
imports in the EU-27 in 1990 to 31.5 per cent in 2008 (Casier, 2011).
To explain this discrepancy, we need to look at the perception and social
images, and at the broader context in which these perceptions arise.
The same holds for the geopolitics of decarbonization. How a change
towards renewables and higher energy efficiency will affect geopolitical
relations will not only be determined by changes in import and export
or by availability of energy resources, but equally by the understand-
ing of the broader political and normative context, which cannot be
predicted.
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1.2 Geopolitics and energy dependence

Therefore, I approach geopolitics as a two-step model. The first step is
to look at geopolitical relations as specific forms of asymmetrical inter-
dependence. This interdependence can be based on energy supply and
demand, but also on technology or infrastructure. The second step is to
look at the broader context and to see how images of energy dependence
get a certain meaning within this context. In other words, how is energy
dependence understood as generating power or as posing a threat?

The first step is based on Keohane and Nye’s theory of complex inter-
dependence (1989). In their view interdependence produces ‘reciprocal
(although not necessarily symmetrical) costly effects of transactions’
(Keohane & Nye, 1989, p. 9). If the costs are higher for one party (for
example, the importer) than for the other (for example, the exporter)
the interdependence is asymmetrical. This asymmetry creates a poten-
tial source of influence (Keohane & Nye, 1989, pp. 10–11). Moving
beyond Keohane and Nye, I do not approach these costly effects in
purely material and rationalist terms (assuming a situation in which
actors can calculate their costs and benefits without any bias), but under-
stand them as socially mediated, within a certain ideational context.
In other words, what matters is how both parties perceive the costs.

Keohane and Nye further add a crucial distinction between sensitiv-
ity and vulnerability. Sensitivity refers to the short-term costly effects,
which are generated by the behaviour of one actor. Vulnerability refers
to the long-term effects generated. If country A is importing high
amounts of energy from country B, it will be sensitive. In other words,
if country B stops all supplies to country A, the latter will suffer con-
siderable costs as a result. However, it is only vulnerable if it has no
alternative and if the costs are therefore doomed to stay high in the
longer term. This distinction is important, as only vulnerability creates
a potential strategic advantage for state B.

For carbon fuels, the nature of the energy source determines the
degree of vulnerability. Oil is traded on international, flexible markets
and predominantly shipped by tankers. This implies that alternatives
exist. If an oil exporting country cuts off its exports to an oil import-
ing country, the latter has the chance to buy its oil from a different
country on the international market. Prices may go up, but the vulner-
ability of the importing country is limited. This is very different for gas
markets. Natural gas is predominantly transported through pipelines,
in particular towards Europe, where LNG represents only 19 per cent
of gas demand (IGU, 2013, p. 10) and decreased in 2012 and 2013.1

Pipeline gas is subject to long-term bilateral contracts, which provide
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for individual fixed price-setting (linked to oil or coal indexes) and
contain destination clauses prohibiting the gas from being re-traded
(Goldthau & Witte, 2010, p. 5). If a country is excessively dependent
on the import of natural gas, it finds itself in a vulnerable position. If it
has no pipeline connections with other countries and no alternatives
(for example, prospects for domestic exploitation of shale gas), it is in
a vulnerable position. The monopolistic gas exporter holds consider-
able geopolitical power, because it has the ‘potential to affect outcomes’
(Keohane & Nye, 1989, p. 11). This potential can exist only if there is no
demand vulnerability; that is if the energy exporter is not one-sidedly
dependent on demand from one consumer.

For energy dependence to generate power, a second step is required.
Supply vulnerability will only generate power if energy relations are
seen as the dominant context, overshadowing other relations of power
in different contexts. Here, images play a very important role. The
importance that is attributed to energy in different power settings is
dependent on the context and how it is perceived, not on ‘objective’
dependence. In 2014, there is a global context of rising energy demand
and the absence of an institutionalized environment, but also of images
of certain actors and their intentions.

2. How decarbonization will affect the geopolitics
of energy

In a carbon world, the dominant images of energy geopolitics are
about control: control over supplies and over transit. One’s geopolitical
power – the capacity to affect outcomes in other states – is seen to be
determined by the availability of energy resources and the control over
transmission. This control can easily be seen as a zero-sum game. The
gains for a state achieving control over fossil fuels or over pipelines is
an equal loss for its counterpart, in particular in a context where energy
resources become scarcer.

The issue of control is different in the case of most renewables under
a decarbonization scenario. Wind and sun, for example, are common
goods. They are available in all countries, albeit to varying degrees. Some
states may have considerable benefits, for example because they are
exposed to substantially more hours of sunshine, but they are unlikely
to achieve a monopolistic or even dominant position on the market.
Other countries in the same geographic area will usually share the
advantages. If the EU wants to import electricity, generated by solar
energy, from Northern Africa, it can seek collaboration with multiple
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countries. Decarbonization will thus lead to a less oligopolistic context
of energy suppliers.

A second major difference between today’s carbon world and tomor-
row’s decarbonized world, is that renewable energy is in most cases not
transported similarly to fossil fuels. Coal, oil, gas are shipped or trans-
ported through pipelines and burned in the country of demand. In most
cases (the uncertain market of bio-fuels being an exception), low-carbon
energy (hydro, solar, wind, tidal, geothermal power, biomass) is trans-
formed into electricity on the spot, in the country of production. The
electricity is then transmitted to the countries of consumption. This
implies that the availability of electricity infrastructure, storage capacity
and transborder interconnections become of crucial importance.

This has a few implications. The importance of regional energy rela-
tions (as opposed to global) is likely to increase. As costs increase with
distance, electricity will be imported predominantly from countries in
proximity. Furthermore, infrastructure will be of crucial importance.
Are connections between different electricity networks available? Are
they technically compatible? Who controls the networks and who may
decide to interrupt deliveries? How are interconnections and trans-
mission regulated? Both technical and legal aspects (who sets the
standards?) will be strongly determining. Related to those aspects, we
may see regional energy clusters gaining in importance, both in terms
of interconnectedness and in terms of common technical and legal
standards.

Third, technological changes are taking place at spectacular speed and
constantly change positions of relative energy power and dependence
(as the impact of shale gas in the United States has demonstrated).
This holds even more for the renewables sector, where new technolo-
gies have a huge impact on efficiency and cost-effectiveness. Strengths
will be determined to a high degree by access to the most performing
and cost-effective technology.

Finally, decarbonization may lead to more decentralization of energy
production. Energy may be produced in smaller quantities at local level
for local consumption. As a result self-sufficiency may increase. The
‘Energiewende’ in Germany is a good case in point (Bosman, 2012). Sim-
ilar effects may result from energy efficiency measures. The EU Roadmap
2050 expects that ‘centralised large-scale systems such as e.g. nuclear
and gas power plants and decentralised systems will increasingly have
to work together’ (European Commission, 2011a, p. 8).

In sum, the geopolitical relations in a decarbonized world are likely
to be less oligopolistic and zero-sum driven. Regional relations will gain
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importance. Strengths and weaknesses will be less determined by access
to energy resources and more by access to technology and infrastruc-
ture. Finally, control over regulatory standards is expected to be of
decisive importance. The former elements imply that some important
geopolitical effects will be indirect rather than direct. Infrastructure,
technology and common regulation will lead to wider variation of
energy prices in different regions of the world. This will have an indirect
impact on investment, on competitiveness and growth.

Of course, we are far from this ideal–typical scenario of a decarbonized
world. With rapidly rising energy demand, the geopolitics of fossil fuels
will continue to dominate energy relations for many years to come.
In this transition context it is unlikely that low-carbon countries will be
able to translate their limited dependence on fossil fuels into a ‘potential
to affect outcomes’. However, it is likely that the position of current con-
ventional energy producers will be affected by their capacity to diversify
their energy export. In other words, will they be able to reinforce their
positions by converting into major players in the non-fossil fuel market
as well?

3. Geopolitical implications of the 2050 decarbonization
scenarios

3.1 Towards a post-carbon era? Projecting future energy relations

Will the decarbonization of energy be a geopolitical ‘game-changer’
(Mirtchev, 2013)? Forecasting energy relations is an extremely difficult
exercise. Determining patterns of change, empowerment and opportu-
nities depends on how different factors intersect. First, it is necessary
to look at patterns of consumption and production. Both will depend
on economic growth, but also on new energy efficiency technologies.
They will affect import and export flows and the capacity for self-
sufficiency. Second, the degree to which patterns of demand and supply
in different regions enter into competition with each other is impor-
tant and affects price setting. Third, political and ideological choices
made in energy and economic policies play a role. This concerns cli-
mate targets, decisions on investments in renewables, public funding
of decarbonization and so on. One of the most uncertain factors is the
choice for nuclear energy, with some European countries having opted
out because of safety concerns. Fourth, the energy future depends on
technological developments and their (un)even distribution through-
out the world. Fifth, the scarcity of conventional resources that may
be exploited at low costs may affect energy dependence in the longer
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term. Finally, investments will determine future energy positions and
relations.

The energy mix is changing rapidly. Shale gas and unconventional
oil are on the rise and have substantially affected the position of the
United States, moving from a net energy importer to energy exporter.
But the fastest growth is in the renewables sector (IEA, 2013), signalling
a greening of economies throughout the world, although this develop-
ment is uneven and occurs at different paces. This greening has long
moved beyond Europe and it is now countries like China who invest
most in renewable energy (IEA, 2013, p. 5). Nuclear energy also con-
tinues to rise, mainly in China, India, Korea and Russia and despite
the withdrawal of some countries (IEA, 2013). Because of the difficulty
of this exercise, most scenarios of future energy relations are predom-
inantly based on an extrapolation of existing trends, integrating new
policy targets.

To understand the geopolitics of the EU’s decarbonization policy,
the analysis relies on existing scenarios of decarbonization forecast-
ing trends up to 2050 (European Commission 2011a), as presented
in Chapter 1. All high decarbonization scenarios point to a reduction
of energy consumption in the EU by 2050, mainly because of higher
efficiency. They suggest that EU energy consumption will be a combina-
tion of renewables and to a lesser extent conventional energy sources.
Renewables, predominantly wind and biomass, are likely to account for
more than half of the consumption. While the consumption is expected
to decline in absolute figures, the relative share of natural gas is more
or less stable (around 20–25 per cent). The shares of oil and solid fuels
drop considerably (halved to 15 per cent in the case of oil). As to nuclear
energy, there is uncertainty about possible opt outs (European Commis-
sion, 2011a). Figures also suggest a strong electrification: electricity is
expected to double its share in energy demand to 36–39 per cent in 2050
(European Commission, 2011a, p. 6). The Commission expects the share
of renewables in electricity generation to continue to increase, attaining
at least 43 per cent in 2030 and 50 per cent in 2050 (European Com-
mission, 2013, p. 43). It is within these parameters that the subsequent
analysis will be done.

3.2 Changing patterns of energy dependence

Under EU decarbonization scenarios, import dependency of the EU-28 is
expected to drop from 58 per cent to 35–40 per cent in 2050 (European
Commission, 2011a, p. 5). Relative import dependence on natural gas,
however, will moderately increase, even with declining consumption.
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This is the result of the limited availability of gas within the EU. With
fossil fuels taking a smaller share of the energy mix, the EU would be
less sensitive to volatile prices of fossil fuels on the international market.
Wind energy is mainly produced within the EU, increasingly off-shore.
Even under the less optimistic scenarios, biomass is ‘expected to be
mainly indigenous beyond 2020’ (European Commission, 2013, p. 50).
When it comes to electricity, there is a continuous decrease of electricity
net imports, with negative figures as of 2015, growing consistently until
2050 (European Commission, 2013, p. 86).

But we also need to take into account that dependence itself may be
framed differently because the ‘material’ energy context will be reshaped
fundamentally. First, EU energy relations will be more regional than
today because the share of oil is expected to decrease considerably. Oil is
traded on the international markets and potentially shipped over long
distances. In gas trading, LNG may be a game changer, but seemed past
its peak in 2012 after years of consecutive growth. In the EU, LNG repre-
sents only one-fifth of the gas market. Natural gas is therefore likely
to stay (although in lower absolute amounts), but is mainly depen-
dent on regional pipelines. Together with the electrification of energy
supply, this implies that infrastructure will be of paramount impor-
tance and will become much more central to energy policies. Regional
grids and interconnections will be key to energy security. The overall
outcome is the increasing importance of regional connections and part-
nerships, though global consumption patterns will continue to affect
these regional links and price setting.

Second, we are likely to see new regional energy players as a result
of the rising share of renewables. North-African countries, for example,
have a considerable potential when it comes to solar energy. However,
new players in the renewables market may not play a dominant role.
The main renewables will be wind and biomass (European Commission,
2013). Both are expected to be produced predominantly domestically,
while the share of imported solar energy will be limited.

Third, as gas continues to be a relevant energy source, the conven-
tional gas suppliers (Russia, Norway and to a lesser extent Algeria) may
continue to play an important role. On the one hand, with gas pro-
duction in the EU decreasing, gas imports may rise modestly. On the
other hand, overall gas consumption is expected to decrease because
of higher energy efficiency. But there are two major factors of uncer-
tainty. First, the share of gas in the 2050 energy mix will depend on
the development of commercially viable technology for Carbon Cap-
ture and Storage (CCS). Second, the gas market is changing rapidly and
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deeply, not least because of developments in the exploitation of shale
gas. This may result in EU member states becoming new gas producers
(such as Poland). Also neighbouring transit countries (such as Ukraine)
may become suppliers of gas. Moreover, the EU will no doubt seek to
further diversify its gas imports and reduce the vulnerability of indi-
vidual member states by creating interconnections between national
gas networks. Overall, dependence on gas imports may remain roughly
unaltered under decarbonization scenarios if CCS is successful. It con-
tinues to be the source of energy which potentially creates the strongest
form of dependency, though gas markets are slowly becoming more flex-
ible (Goldthau & Witte, 2010), in particular as the producers of natural
gas are likely to face increasing competition of LNG suppliers. Finally,
as global trade in gas is expected to double between 2009 and 2035,
external trends in consumption will affect the gas market considerably
(IEA cited in Oettinger & Novak, 2013).

Fourth, some of the conventional energy suppliers may reinforce their
role if they are able to diversify their energy exports into the renewables
sector. Russia has a huge potential in the field of biomass. Norway may
contribute through wind energy. Algeria may play a new role through
solar energy.

In sum, with a lot of renewable energy produced domestically, EU
import dependence is bound to decrease substantially. The biggest
‘losers’ will be the oil states one-sidedly dependent on oil for their
energy export (see also Rothkopf, 2009; Burrows & Treverton, 2007).
If decarbonization in emerging economies elsewhere in the world lags
behind, they may be able to compensate this loss by rechanneling their
exports. In the case of effective CCS, the biggest ‘winners’ will be the
conventional gas suppliers to the EU, who could obtain a solid position
in the field of renewables as well. However, with electricity playing a
crucial role, the nature of dependency is bound to change. Unlike gas,
electricity will not be subject to long-term contracts and rigid price set-
ting, but will be a more flexible market with fluctuating prices and a
high degree of competition. Again, this makes good interconnections
vital: avoiding energy islands is a key objective.

3.3 Impact on EU energy partners

How does this translate to individual energy partners of EU countries?
The image is rather diversified. Some core energy suppliers to the EU,
like Russia, Norway and to a lesser extent Algeria, are likely to continue
to play a key role. Several OPEC countries remaining too dependent on
oil exports, may see their roles change drastically. Finally, new energy
suppliers are emerging, in particular in North Africa (see Table 8.1).
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Table 8.1 Summary of the impact of decarbonization on the role of EU energy
partners

Country Current role Potential role Challenges

Russia – Key
exporter of
conventional
fuels

– Continuing role
as gas exporter

– Huge potential
in renewables

– Unlocking
renewables
potential

– Infrastructure
and electricity
interconnections

– Different
regulatory
frameworks

Norway – Key exporter
of gas, oil
and green
electricity

– Continuing role
as gas exporter

– Huge potential
as green
electricity
exporter

– Few (close
political
relations with
EU, proximity
and good
interconnection)

– Domestic
petroleum
industry

Persian Gulf
states

– Key oil
exporters

– Declining
role unless
diversification

– Diversification
away from oil
exports

– Limited
renewables
potential
(distance)

Algeria,
Libya,
Morocco

– Algeria:
important
exporter of
gas and oil

– Libya:
significant
oil exporter
and transit
country

– Morocco:
marginal role

– All: considerable
renewables
potential

– Algeria:
continuing role
as gas exporter

– Unlocking
renewables
potential

– Stable
investment
climate

– Infrastructure
and electricity
interconnections

Turkey – Important
transit
country

– Further increase
of gas transit

– Potential gas
producer

– Potential in
renewables

– Unlocking
renewables
potential

– Further
integration into
EU regulatory
framework
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Table 8.1 (Continued)

Country Current role Potential role Challenges

Azerbaijan – Important
oil and gas
producer,
but limited
export to EU

– Considerable
potential for gas
export

– Infrastructure
interconnections

Ukraine – Important
transit
country

– Continuing role
as gas transit
country

– Potentially own
gas production

– Infrastructure
interconnections

– Integration into
EU regulatory
framework

– Relations with
Russia

Source: Author.

Russia will continue to be an important energy partner of the EU
(European Commission, 2011b; 2011c; see also Chapter 10). However,
despite growing export markets in Asia, the contribution of oil and gas
to the Russian GDP is expected to decrease from one quarter to 15 per
cent of its GDP in 2035 (IEA, 2011, p. 69). In the gas sector ‘inter-
dependence is likely to remain a key feature of the EU-Russia energy
relationship in the coming decades’ (Oettinger & Novak, 2013, p. 10).
However, there remain many uncertainties in EU-Russia gas relations.
In particular, prices may heavily impact on EU gas demand in a context
of increased energy diversification (Oettinger & Novak, 2013, p. 13).
In general, Russia is planning to increase its gas production, diver-
sify its exports (Eastward), invest in LNG and in the construction and
renovation of pipelines.

Russia is striving to obtain a 4.5 per cent renewables in its energy
mix by 2020, but does not seem to be on track to meet this objective.
If we leave out hydropower, renewables represent 1 per cent of its energy
production only (Lee, 2011). While short-term incentives for investing
in the renewables sector are small in a country with abundant fossil
fuels, its potential for renewable energy is huge, in particular in the
field of biomass and wind. One of the main challenges is the country’s
connection to the European grid.

The combination of declining oil exports, a huge potential in
renewables and the need for better electricity interconnections may in
the longer term create a common ground for closer cooperation between
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the EU and Russia. The EU-Russia Roadmap sets a strategic target to
achieve by 2050 ‘a Pan-European Energy Space, with a functioning
integrated network infrastructure, with open, transparent, efficient and
competitive markets’ (Oettinger & Novak, 2013, p. 5). The EU-Russia
Energy Roadmap mentions a ‘significant potential to increase electric-
ity trade between both sides’ (Oettinger & Novak, 2013, p. 7). Russia
is investing in increasing the capacity of its ‘Unified Power System’ (a
synchronous transmission grid dating back to the Soviet Union con-
necting Russia to several CIS states and to the Baltic states) and in better
interconnections with its neighbouring countries. There is potential for
EU-Russia cooperation on renewable technology, but this is inhibited
by different regulatory systems, difficult access to markets and legal
uncertainty related to investments in Russia (see Chapter 10).

Relations with neighbouring countries will also affect opportunities
for cooperation. Ukraine, for example, is an important transit country
for Russian gas, but also strongly dependent on Russia. Its transit role
has come under pressure as a result of the Nord Stream pipeline, directly
connecting Russia and Germany overseas. It continues, however, to have
a strong potential as interface between the EU and Russia. Its potential
for shale gas may reduce its energy dependence in the future.

In 2008, Norway accounted for 15 per cent of EU oil imports and 30
per cent of natural gas imports (European Commission, 2011b). This
renders the country a key and reliable energy partner for the EU. As
a European net oil exporter it has invested some of its oil income in
renewables, like wind energy and hydropower (Müller-Kraenner, 2007,
p. 113). Norway has the long term potential to act as Europe’s ‘green bat-
tery’ through its ‘pumped-storage hydropower’, but, as of 2014, progress
has been slow and incremental (Gullberg, 2013, p. 615). Norway scores
particularly well when it comes to infrastructure (EY, 2013, p. 14), and
its proximity to the EU gives it a considerable advantage. Its oil industry
is doomed to lose in the longer term, but this is expected after a peak
only. Because of its role as gas exporter and its potential as green elec-
tricity exporter, Norway is predestined to remain a key partner for the
EU (see also Chapter 11).

The Caspian Sea basin forms both a resource-rich area and a cru-
cial transmission hub (see Chapter 9). It is also in the vicinity of Iran,
another major energy producer, and of Turkey. It is an area where dif-
ferent players believe they have important interests: Russia, the United
States, Iran, Turkey and European states. The Caspian region came to be
seen ‘not only as a critical component of Western energy security, but
also as a linchpin in the evolving balance of power in Eurasia, Asia and
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the Middle East’ (Heslin, 1997). The US initiative to construct the Baku-
Tbilisi-Ceyhan oil pipeline has set a geopolitical logic of post-Cold War
energy relations into motion, explicitly aiming to access the richness of
the Caspian Sea basin, while bypassing Russia and Iran (Heslin, 1997).

Azerbaijan is a traditional and major oil exporter, but accounts for
only 3 per cent of EU oil imports (European Commission, 2011b, p.
3). As a consequence, the impact of EU decarbonization policies in the
longer term will depend in the first place on the knock-on effect on
other countries and the effect on international oil prices. Potential losses
could be partly compensated by gas exports. Azerbaijan is home to one
of the biggest gas developments worldwide (the Shah Deniz field) and
has more gas reserves offshore in the Caspian Sea (EIA, 2014). As a result
it has become a net gas exporter and may play a new role as energy
provider in the future. Georgia is an important transit country, with
both the Baku-Tbilisi-Ceyhan (oil) and the South Caucasus pipelines
(gas) crossing its territory. In this role it functions as an important
interface between Azerbaijan and the West. On the other side of the
Caspian Sea, Turkmenistan is a very important gas producer. However,
it is dependent on Russia’s pipelines and its energy sector is interwo-
ven with the Russian one. Gazprom has a long-term contract with
Turkmenistan, reselling its gas at much higher prices (Müller-Kraenner,
2007, pp. 48–49).

Turkey has considerable potential as a transit country linking the EU
on one hand and the Caspian Sea basin, Iran and Iraq on the other.
In 2014, it is already a strategically important transit country, both
because of the naval route through the Bosporus Strait (through which
3 million barrels of oil per day are shipped; EIA, 2014) and because
of pipelines. Overall, Turkey’s gas market is expected to grow, overtak-
ing oil, but also to undergo substantial change. Depending on political
developments, Iran’s share in gas imports may increase. While its gas
production is currently marginal, Turkey has some gas reserves itself
(around 6 bcm – billion cubic metres) and is likely to increase its pro-
duction. Moreover, new gas supplies discovered off the coast of Cyprus
and Israel open the perspective of new transit routes, though both may
face considerable political challenges.

So far Turkey has focused more on gas than on renewables, where it
has a long way to go to develop its full potential. The country has sig-
nificant hydropower capacity and varied potential for other renewables,
such as wind, solar and geothermal energy. It is ranked 24th in the
EY renewable energy country attractiveness index (EY 2013, p. 14).2 Its
position in a regional, more decarbonized energy market is expected
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to increase in importance. It is also significantly enhanced by its sta-
tus as candidate EU member state, which implies that the energy acquis
gets transferred and funding is channelled towards the energy sector
(Dreyer & Stang, 2014, p. 43).

Northern Africa has two important energy exporters already: Algeria
and Libya. Their future depends on the long term availability of gas and
oil. All Maghreb countries have an enormous potential in solar energy.
They have an average sunshine of more than 300 days per year and the
desert provides the necessary space for solar plants (Müller-Kraenner,
2007, p. 137). Algeria has been an important exporter of natural gas and
LNG to the EU. It accounts for 15 per cent of EU imports of natural gas
(European Commission, 2011b). It is also the second largest African oil
producer and an OPEC member. Algeria has a good chance of reinforc-
ing its position as a regional energy player if it successfully develops its
renewable potential. The Algerian government plans to produce 40 per
cent of domestic electricity consumption from renewables by 2030 (EIA,
2014). Morocco is also attempting to develop its role on the renewables
market, with high potential for both wind and solar energy. It scored
reasonably well in the 2013 EY renewable energy country attractiveness
index (EY, 2013, p. 14), in 32nd position. If the country develops suc-
cessfully, it may become a newcomer on the energy market. Libya, an
OPEC country, is an important oil exporter and transit country. It is
assumed to have large reserves. Ninety-eight per cent of its export rev-
enue comes from energy, predominantly oil (IMF quoted in EIA, 2014).
Declining demand for oil in the longer term may be compensated by gas
exports and a new emphasis on renewables. In both sectors, the country
has great potential, but much investment is required before it can be
exploited. The close link between political turmoil and energy resources
places risks on the development of the gas and renewables sectors.

In general, some countries in the Middle East and Northern Africa
(MENA) have the potential to become significant exporters of renewably
generated electricity. A good grid connection and investment climate
form key conditions. The difficult road to realizing this renewable
energy potential was illustrated by the fate of the DESERTEC consor-
tium. This group of German industrial companies had to abandon its
prestigious project to build a 400 billion EUR solar plant in North
Africa in 2013. The withdrawal of important partners from the con-
sortium (Siemens and Bosch in 2012, E.ON in 2014) was ascribed to
technological changes and regional instability obstructing investments.

In the longer term the biggest victims of the EU’s decarbonization pol-
icy may be the traditional oil exporters from the Persian Gulf. If global
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oil demand were to fall, in the wake of EU decarbonization, they would
see revenues dwindle and their exceptional political position would
change. This is likely to be reinforced by the United States becoming a
net exporter of energy and by increasing levels of energy self-sufficiency
in other countries. Emerging economies may somehow make up for that
loss, because of increasing demand, but this is likely to be temporary.
Countries of the Persian Gulf have a strong potential in solar energy, but
are disadvantaged by their geographic position at relative distance from
the main consumers. Some countries can be said to anticipate changes
and seek to reduce one-sided dependence on oil export. Qatar, for exam-
ple, holding the world’s third largest gas reserves, has become the global
leader in LNG.

3.4 The new determinants of energy politics: Infrastructure,
technology and regulation

As argued above, the real stakes of energy politics in a decarbonized
scenario may be less about control over resources than over good infras-
tructure, connections, access to technology, and rules and standards.

With electricity doubling its share by 2050 (European Commission,
2011a, p. 6), infrastructure will be a highly determining factor for energy
relations. Good interconnections between the EU and countries in its
geographic proximity will determine whether the potential will be real-
ized. Ultimately they will be very determining for a country’s position in
relations of interdependence and for its geopolitical role. Infrastructure
requires investments, government steered policy and bilateral agree-
ments. The right decisions at the right time will determine whether the
potential of non-carbon energy resources can be unlocked.

For the EU, setting up the right flexible infrastructure is a key objec-
tive: ‘An overall increase of interconnection capacity by 40 per cent
up to 2020 will be needed, with further integration after this point’
(European Commission, 2011a, p. 15). Strong emphasis is put on con-
nections with the Sahara and with Russia (European Commission,
2011c).

Access to technology and the use of cost-effective technology will also
become much more determining than in the past. Research and devel-
opment, as well as intellectual property rights will be crucial. The impact
on interdependence should not be underestimated. In certain cases, the
relation of dependence between energy consumer and producer may
shift or transfer into a win-win partnership. If European companies
hold patents of new, efficient technologies in solar energy, for exam-
ple, they may enter into a partnership with North-African companies
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and governments to set up a high-tech solar plant to produce electricity
for export to Europe.

Both infrastructure and technology are interrelated with the third
crucial determinant of new energy geopolitics: regulation. The future
politics of decarbonized energy relations will to a large extent be deter-
mined by systems of governance of international energy markets and
by who is setting the standards and thus enjoying regulatory hege-
mony. Given that we may expect a bigger proliferation of energy sources
and energy producers, one of the core challenges becomes the flexi-
ble and cost-effective transmission of energy, in particular of electricity.
This requires multilateral institutional arrangements on the regula-
tion of markets, investments and public actors and environmental and
technical standards. In 2014, there is a complex patchwork of institu-
tional arrangements, both at regional and global level (Dreyer & Stang,
2014, p. 29).

The importance of multilateral energy market regulation is bound
to increase for different reasons. First, the need for longer-term invest-
ments and for more flexible trade in energy will necessitate the opening
of markets to foreign capital and thus more international agreement on
the terms and conditions. This may put pressure on energy producers
to move away from their traditional preference for (state) control over
production and transmission and lead to more liberalized and flexible
markets (Kaveshnikov, 2010).

Second, growth in international institutional arrangements for gov-
erning energy markets may be driven by general developments in trade
liberalization. We have entered a new stage of trade liberalization, mov-
ing beyond the abolition of tariffs towards deep and comprehensive
free trade arrangements. These imply the harmonization of regulations
and standards in fields far beyond classic free trade matters (technical,
safety, environmental standards; intellectual property rights; invest-
ment regimes; and so on). Setting the standards gives a key competitive
advantage in the longer term. Other countries will face adaptation costs.
In the field of economic regulation of energy markets, the EU has
actively tried to establish this regulatory hegemony through the Energy
Community and through Eastern Partnership policies.

Setting the international standard is equally important in the field
of climate change. The three different energy narratives – on the mar-
ket, security and the environment (CIEP, 2004; Aalto & Westphal,
2008; Bressand 2012) – have become more and more intertwined
(Nutall & Manz, 2008). In other words, the international arrange-
ments and procedures to tackle climate change will increasingly
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determine the political choices and the competitive positions of other
countries.

To conclude, the complex system of energy governance in the field of
liberalization, market regulation, investment, climate change and other
environmental rules may ultimately determine much more who will
‘win’ or ‘lose’ in energy politics than having access to specific resources.
The EU, as an institutionalist and regulatory actor par excellence, and as
the biggest trading bloc in the world, is in a pole position at this point.
But whether it will be able to keep its leadership role will depend on
many factors, not least the capacity to engage in global and regional
partnerships.

Conclusions

The current one-sided focus on the geopolitics of energy relations fol-
lows from rapidly increasing global consumption, the increasing deple-
tion of low-cost reserves, high investment needs and uncertainties about
changing patterns in production and consumption. However, energy
relations are determined by a complex interaction of various players
and interdependencies with both contrasting and overlapping dynam-
ics: commercial, regulatory, environmental, political, technological and
so on. Moreover, a geopolitical understanding of energy relations is
ultimately not just a matter of control over resources and energy trans-
mission – and the asymmetrical interdependencies they generate – but
as much of images and projections exogenous to the raw energy data.
Understanding the energy politics in a decarbonizing world is therefore
a difficult balancing exercise – one that can highlight possible trends
rather than make precise forecasts. Energy relations will depend not just
on consumption and production of energy, but on a multitude of fac-
tors, including investments, price-setting, market positions and so on.

Drawing on the EU’s 2050 decarbonization scenarios, this chapter
argued that the EU’s future energy environment may be much more
regional and diversified. Energy resources and players will likely be more
proliferated, and part of the renewable energy production will be domes-
tic. The regional aspect follows from the importance of infrastructure, in
particular the grid that allows the transmission of electricity generated
by renewable sources to the EU. The potential available in neighbour-
ing countries can only be exploited if there is sufficient, compatible and
flexible infrastructure connecting these countries with the EU. Contrary
to oil, gas is expected to play a continuing role, even if consumption in
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absolute figures may decrease. In particular, in the case of cost-effective
CCS, the conventional gas suppliers of the EU will likely remain impor-
tant partners. Potentially, they may even reinforce their position if they
manage to combine this with developing their potential in renewable
energy. Russia has an enormous potential to do this, but has a long way
to go in terms of investments and infrastructure.

The proliferation of actors and energy sources may make a narrow
geopolitical reading in terms of control over resources less likely and
the EU less vulnerable. Two other factors may shape the energy politics
of the future. First, the control over technology will be crucial. Access
to new cost-effective technology for renewables will determine a coun-
try’s comparative advantage. Second, the political wrestling will likely be
more over regulatory standards and institutional governance of energy.
Getting your norms, rules and institutional practices accepted in such
diverse fields as climate change, trade, investment or taxation is key.
Who is setting the rules on energy and climate change may eventually
determine a country’s position more strongly and – with a wider array of
energy sources and producers at hand – maybe even more than the pure
availability of resources. For both technology and regulation, it is about
the comparative advantage that follows from being in a leading position
of setting the standard or controlling patents. As the biggest trading bloc
with a tradition of rule expansion beyond its borders, the EU is not in
a bad starting position for an energy future in which technology and
regulation may play a key role, but its position is not guaranteed. It will
require a coherent energy policy, internally and externally, as well as
investments in research and development of new technologies. Finally,
flexible regional and global partnerships will be important, to guaran-
tee both solid interconnections and leadership in setting international
rules. But ultimately, the political reading of this future energy constel-
lation will depend on other factors and political images unrelated to
energy.

Notes

1. LNG deliveries to the EU went down 31 per cent in 2012, mainly because
of high Asian LNG prices (Market Observatory for Energy, 2013, p. 1).
Worldwide, LNG represents roughly one third of gas trade (BP, 2013).

2. EY assesses a country’s renewable energy attractiveness on the basis of five
parameters, reflecting business opportunities in the sector, not the actual
share of renewables in a country. See http://www.ey.com/UK/en/Industries/
Cleantech/Renewable-Energy-Country-Attractiveness-Index—Methodology.
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9
Decarbonization and EU Relations
with the Caspian Sea Region
Claire Dupont

Introduction

In this chapter, I explore the potential consequences and opportunities
presented by the EU’s commitment to decarbonize the energy sector
for external relations with two countries in the Caspian Sea region –
Azerbaijan and Turkmenistan. These relations are particularly embed-
ded in energy relations and EU ambitions to access Caspian natural gas
reserves.

Natural gas consumption accounted for about 22 per cent of the EU’s
final energy consumption in 2012 (Eurostat, 2014). In 2013, the EU con-
sumed 438 billion cubic metres (bcm) of natural gas and it produced
147 bcm domestically (BP, 2014, pp. 22–23). Hence, the EU’s reliance
on imports of natural gas is very high. As domestic production declines,
such import dependence is likely to continue or grow unless the EU
moves away from consuming natural gas. Furthermore, EU ambitions
to decarbonize by 2050 raise questions about the role natural gas should
play in the EU. Unless carbon capture and storage (CCS) technology is
rolled out extensively, there is little to no room for continued fossil fuel
consumption in a decarbonized EU. What do such realities mean for
how relations between the EU and the Caspian region can evolve and
develop?

The region includes five countries that border the Caspian Sea –
Azerbaijan, Iran, Kazakhstan, Russia and Turkmenistan. Together, these
five countries hold reserves of 85 trillion cubic metres of natural gas –
about 45 per cent of the world’s total proved reserves at the end of 2013
(BP, 2014, p. 20). For the purpose of this chapter, I will focus on the EU’s
relations with Azerbaijan and Turkmenistan. Azerbaijan is the first port
of call for EU access to Caspian natural gas reserves, with Turkmenistan
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the most likely next access point in the future. The primary motivation
for the EU to access natural gas in the Caspian region is to diversify its
supply away from Russia (on EU relations with Russia, see Chapter 10).
Natural gas production in Kazakhstan is secondary to oil production,
and Kazakhstan has major ties to supply Russia with the produced nat-
ural gas. As of 2014, broader political relations with Iran do not permit
the EU to explore the option of sourcing Iranian natural gas, although
this option may open in future. In the short to medium term, natural
gas relations with, first, Azerbaijan and, then, Turkmenistan are, or will
be, more deeply developed. External relations between the EU and these
two countries are based mainly on energy interests of both sides, but
the EU aims also to promote good governance and democratic values
within these partners. How can decarbonization affect the achievement
of these broader aims?

The chapter is structured as follows. First, I describe the role of natural
gas in the EU’s energy sector today and in a decarbonized future, includ-
ing EU natural gas production and consumption and infrastructure
requirements. Second, I discuss EU–Caspian relations. I highlight the
broader political context of the Caspian region, including the interests
of several other players in the region. I focus on the natural gas sec-
tor and briefly discuss EU relations with Azerbaijan and Turkmenistan.
From this discussion, I consider some of the opportunities and chal-
lenges that decarbonization might present for EU–Caspian relations,
and I highlight the importance of strategic long-term thinking in the
EU on the evolution of this relationship. In conclusion, I mention how
the decarbonization agenda could help move relations beyond tradi-
tional geopolitical considerations of energy security and can present
opportunities for heightened emphasis on democratic values.

1. The EU, natural gas and decarbonization

1.1 EU natural gas consumption and production

Natural gas is used in the EU mainly for heating, for some industrial pro-
cesses, transport and, increasingly, for electricity generation (European
Commission, 2010d; IEA, 2011). It is often promoted as the ‘cleanest’
fossil fuel, with about half the greenhouse gas (GHG) emissions of coal,
although there has been some questioning of the ‘green credentials’
of natural gas (Harvey, 2012; Howarth et al., 2011; Lustgarten, 2011).
Its relative abundance globally, with proven reserves in 2013 estimated
to last just over 55 years in view of 2013 production rates (BP, 2014,
p. 20), and the already in-place technology to exploit and transport it,
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make gas an attractive option for a short-term transition away from coal.
However, before long, natural gas becomes part of the climate problem,
as its combustion results in GHG emissions. For decarbonization to be
achieved, either natural gas must be eliminated from the energy sector
in the medium to long term, or used only in combination with – as
yet commercially unviable – CCS technology (Reichardt et al., 2012; see
Chapter 1).

The energy security dimension of natural gas supply is particularly
important for the EU. The EU as a whole is dependent on a limited
number of natural gas suppliers, and on Russia most predominantly.
Domestic production of natural gas has been steadily declining in the
EU, from 226 bcm in 2003 down to 178 bcm in 2010 and to nearly 147
bcm in 2013 (BP, 2014, p. 22). Over the course of the same decade, nat-
ural gas consumption in the EU fluctuated, but has followed a slightly
downward trend, especially since 2010 (see Figure 9.1). In 2000, the EU
consumed 440 bcm of natural gas (BP, 2011). Highs of 497 bcm and 502
bcm of natural gas consumption were recorded for 2005 and 2010 (BP,
2014). The latest figures for 2013 show the lowest levels of consumption
over the previous ten years, at 438 bcm (BP, 2014). While it is difficult
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Figure 9.1 EU natural gas consumption and production 2003–2013 (measured
in bcm)
Source: Compiled from BP (2014, pp. 22–23).
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to describe a trend in EU gas consumption, consumption has not sky-
rocketed, as expected following on the rising trends in the 1990s (BP,
2002). However, with the levels of EU production continuing to decline,
even steady or slightly declining gas consumption raises concerns about
security of supply, at least in the short term.

1.2 EU energy security and natural gas

In addition to declining domestic natural gas production, the EU has
experienced two gas supply disruptions that have placed more empha-
sis on security of supply in natural gas relations. These disruptions took
place in 2006 and in 2009, when Russia interrupted supplies to Ukraine,
affecting EU member states downstream. The 2006 crisis was short and
had no major repercussions on EU member countries as supplies were
restored after 36 hours (European Commission, 2008). The ensuing Jan-
uary 2009 crisis was labelled ‘unprecedented’ (European Commission,
2009). The disruption in gas supplies to Ukraine meant that a number
of EU member states were left without adequate supplies of gas for sev-
eral weeks. These two crises compounded the perception that the EU’s
reliance on Russia for gas supplies meant it was vulnerable to interrup-
tions in supply (see Keohane & Nye, 1977, for a discussion on ‘vulner-
ability’; see also Chapter 8). The Ukrainian crisis from 2013 onwards
further compounds the sense of vulnerability. Strategies to reduce the
EU’s reliance on natural gas imports from Russia, in particular, are under-
lined as solutions to free the EU to exert broader influence in external
relations with Russia (Erdogdu, 2010; Pozsgai, 2012; Ritter, 2012).

Several responses to increasing dependence on Russia as a single main
supplier, continuing import dependence, and perceived vulnerability
to supply interruptions may be envisaged. First, the EU could aim to
increase domestic production of natural gas. With EU reserves of natu-
ral gas expected to last less than 11 years under 2013 production rates
(BP, 2014, p. 20), increasing domestic natural gas production is not a
feasible option for the EU, unless it invests heavily in unconventional
gas (not yet politically feasible in most EU member states). Second, the
EU could diversify its sources of natural gas. This particular strategy is
one of the main motivations for new natural gas infrastructure connect-
ing the EU to the Caspian. Third, the EU could reduce its consumption
of natural gas (by moving to other energy sources or improving energy
efficiency). This third option follows a ‘decarbonization’ logic, as long
as the alternative energy sources are non-fossil fuel sources.

Several scenarios and forecasts on decarbonization in the EU suggest
that natural gas will play only a limited role in the energy mix in 2050.
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Very small amounts may still be required for certain industrial processes,
but these would amount to a maximum of about 50 bcm (Heaps et al.,
2009). Other scenarios indicate greatly reduced levels of natural gas
consumption in the EU by 2050 (EREC, 2010; European Commission,
2011a).1 With CCS technology advancing more slowly than desired and
with limited interest from energy companies in developing or deploy-
ing the expensive technology (Odenberger & Johnsson, 2010; Reichardt
et al., 2012), decarbonization requires that natural gas consumption
in the EU be drastically reduced by 2050 (see also Chapter 1). How-
ever, this conclusion is reflected neither in the EU’s external relations
with Azerbaijan and Turkmenistan nor in the EU’s internal decisions on
developing new natural gas infrastructure with the region.

1.3 EU natural gas importing infrastructure

Natural gas imports into the EU require infrastructure. Natural gas is
most commonly transported via pipeline, but can also be shipped as liq-
uefied natural gas (LNG). Traditional pipeline transportation means that
natural gas flows have limited flexibility with regard to both source and
destination. The existence of infrastructure linking two markets deter-
mines the flow of gas. Therefore, when considering the future role for
natural gas in the EU, we must consider the infrastructure in place and
any plans for expanding such infrastructure. In this section, I present the
capacity of the EU’s natural gas importing infrastructure and discuss the
necessity for this infrastructure under decarbonization commitments.

While decarbonization means reducing natural gas consumption, the
infrastructure in place to import natural gas into the EU continues
to expand. Natural gas pipelines and LNG terminals have lifetimes of
up to 50 years. Any new infrastructure planned or constructed since
2000, therefore, is likely still to be available for use in 2050 (European
Commission, 2010d; European Parliament, 2009).

According to the European Commission’s Energy Market Observatory
data, EU import pipeline capacity totalled about 441 bcm by 2012.
This includes pipelines from Libya, Algeria, Russia and Norway, and
transit pipelines through Ukraine and Turkey (European Commission,
2010a; 2010b; 2010c; 2011b; 2011c; 2012). There are also a num-
ber of pipeline projects under construction or just constructed since
2011. These include (among others) the Trans-Adriatic pipeline (TAP)
in the Southern gas corridor with a capacity of 10 bcm and the second
Nord Stream pipeline from Russia to Germany (27.5 bcm). Including
these pipelines under construction or just constructed increases pipeline
capacity for imports of natural gas into the EU to nearly 479 bcm before
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Table 9.1 Natural gas importing infrastructure capacity in EU in
2012 and expected capacity in 2022 (measured in bcm)

c. 2012 Increases by c. 2022

Pipeline capacity 441 38 479
LNG capacity 181 78 259

Total 622 116 738

Note: Planned or proposed projects since 2014 not included.
Source: Compiled from European Commission Market Observatory data; Gas
LNG Europe (2014); Eurostat (2014).

2020 (a total that does not include planned projects not yet under
construction in 2014; see Table 9.1).

Infrastructure for natural gas imports also includes LNG terminals.
LNG terminals exist in Belgium, France, Greece, Italy, the Netherlands,
Portugal, Spain and the United Kingdom and some small scale LNG
in Sweden, with a combined capacity of about 181 bcm per year in
2014 (Gas LNG Europe, 2014). This LNG capacity is planned to increase,
with several existing LNG terminals due to expand their capacity, and
new terminals under construction in Spain, Italy, France, Lithuania
and Poland. Total capacity for LNG imports should therefore increase
to about 259 bcm by 2022, again without including planned projects
not yet under construction as of late 2014 (Gas LNG Europe, 2014; see
Table 9.1).

Total natural gas infrastructure in the EU is therefore increasing, and
with long operational lifetimes, much of this infrastructure will likely
remain in place to 2050, and beyond. By about 2022, natural gas import
infrastructure (pipelines and LNG terminals) will reach about 738 bcm,
without considering planned projects (see Table 9.1). With natural gas
consumption in the EU at about 438 bcm in 2013 (the lowest levels
in at least a decade, and including consumption of EU-produced gas),
questions must be raised about the necessity of such overcapacity in
infrastructure, especially when decarbonization objectives to 2050 are
taken into account.

Considering the levels of natural gas consumption and production
in the EU, the amount of import infrastructure seems excessive, from
a decarbonization perspective, but also from the perspective of efficient
allocation of economic resources. A large portion of the first round of
EU funds under the Connecting Europe Facility (an EU policy pack-
age to fund infrastructure projects, agreed in 2013, Regulation (EU)
No 1316/2013) have been siphoned into natural gas infrastructure,
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with smaller portions going to infrastructure projects that aim to
progress towards decarbonization (such as smart grid technology).2 But
decarbonization commitments to 2050 point to a further absurdity and
risk in the continued expansion of natural gas infrastructure – this
expansion represents a real risk of ‘carbon lock-in’. The risk is that the
very existence of fossil fuel infrastructure may prevent a timely move
away from fossil sources of energy and jeopardize the realization of
decarbonization aims (Dupont & Oberthür, 2012).

2. The EU, the Caspian and decarbonization

Despite the decarbonization objective of the EU, the Caspian Sea region
is considered a key future player for EU energy security for many EU pol-
icymakers and politicians, as natural gas reserves in this area are seen as
an alternative to Russian gas supplies (Kalyuzhnova, 2005). Azerbaijan
is the first of the Caspian Sea countries to agree to provide natural gas
to the EU, and Turkmenistan, which has large natural gas reserves, is
considered to be a most likely partner for any future supplies of gas
from the region. In this section, I place EU relations with Azerbaijan
and Turkmenistan in the broader political context in the region. I then
discuss the natural gas potential of each of these countries, their gover-
nance structure and the institutionalized relations already in existence
between the EU and these partners.

2.1 EU–Caspian relations in context

In the case of the Caspian Sea region, several interests intersect, some-
times leaving the EU as an outside actor. From an energy perspective,
the United States has long promoted energy relations between the EU
and the Caspian Sea region as a way to reduce Russian influence in the
region (Ratner et al., 2012, 2013). However, increased energy connec-
tion between the EU and Caspian countries has not necessarily led to
improved broader relations or democratization (see below).

Russia remains the main player in the region. Much of the pipeline
infrastructure in the Caspian runs through Russian territory, and it con-
tinues to be a major market for and supplier of gas to the Caspian
(Arinc & Elik, 2010). Russia has viewed EU pushes into the region as
a threat to its own control over the EU gas market, and to its politi-
cal influence (Hannibal, 2014). The South Stream pipeline was one of
Russia’s responses to the perceived problems of interrupted supplies of
natural gas to the EU (such as during the 2006 and 2009 gas crises,
which Russia argued were due to Ukraine as a transit country, not
due to unreliable supply from Russia). It was a pipeline project that
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aimed to bring Russian natural gas to the EU via the Black Sea, thus
bypassing Ukraine. It would have had a capacity of 63 bcm. Intergov-
ernmental agreements between Russia and EU member states Austria,
Bulgaria, Croatia, Greece, Hungary and Slovenia were signed to allow
the pipeline to be built through these territories, but soured relations
between Russia and the EU since the beginning of the Ukraine crisis in
2013 stalled Russian plans for the pipeline. In addition, in a statement
on 4 December 2013, the Commission declared that the intergovern-
mental agreements signed between Russia and several member states
were in breach of EU law on the internal energy market and needed to
be renegotiated. The rules of ‘unbundling’ under the EU’s energy market
liberalization policy mean that infrastructure operators and gas suppli-
ers cannot be the same entity. In the case of South Stream, it is Gazprom
that holds these roles. Furthermore, Gazprom cannot be the sole user
of the pipeline, according to rules on third party access (see Directive
2009/73/EC concerning common rules for the internal market in natu-
ral gas; see Chapter 2). Although construction on Russian territory for
the pipeline began, Russia announced in December 2014 that it saw
Turkey as a future recipient of natural gas through South Stream instead
of the EU.3

China has also made moves to access energy resources from the
region, with a pipeline to Turkmenistan supplying gas to China since
2009. China’s motivations for enhanced relations with the region are
based on economic needs, without the democratization ambition of the
EU. Thus, energy relations with China can be seen as uncomplicated
with the sort of conditionality that may be linked to relations with the
EU (Arinc & Elik, 2010). Turkey is also becoming a key player, with ambi-
tions to become an ‘energy hub’ between the region and the EU (Arinc &
Elik, 2010; Marketos, 2009; Sharples, 2013).

These multiple interests are further compounded with the EU’s
clear strategic interest in moving beyond energy interdependence with
Russia, especially in the wake of the Ukraine crisis that began in
2013, its objectives to decarbonize, and its calls for further democ-
ratization of society in the region. Russian political influence in the
region remains strong, which presents particular challenges for the EU’s
strategy towards Azerbaijan and Turkmenistan in the context of dete-
riorating EU–Russia relations. While the Caspian countries may play a
balancing game between Russia and the EU, too much enthusiasm for
EU ideals may prove damaging for their own relations with their Russian
neighbour.

Beyond these broader interests in the region, decarbonization presents
opportunities for the EU to move away from energy-based external
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relations. It can help promote energy independence through more
domestically produced renewable energy and heightened levels of
energy efficiency (EREC, 2010), rather than continued emphasis on nat-
ural gas. However, if the EU continues to pursue a security of supply
strategy that promotes diversification of natural gas supply routes away
from Russia, both Azerbaijan and Turkmenistan will become increas-
ingly important partners. Turkmenistan holds particular potential as a
gas supplier with its large untapped reserves. Considering the demo-
cratic and human rights values of the EU, relations with these two coun-
tries have been criticized (Boonstra, 2010), even without considering
the long-term implications for the achievement of the decarbonization
objective.

2.2 Azerbaijan

Natural gas: In June 2013, the Trans-Adriatic Pipeline (TAP) project
was selected to transport gas from the Azeri Shah Deniz II gas field
to Europe. This announcement concluded years of negotiations and
delayed decisions about which project among those proposed in the
so-called Southern gas corridor would be selected. The corridor repre-
sents a priority infrastructure project for the EU to transport gas from
the Caspian Sea region to the EU (through EU policies such as the
Trans-European Networks for Energy, the Connecting Europe Facility
and the European Energy Programme for Recovery, which supports
energy projects in the context of the economic crisis). Other proposed
pipeline projects in the corridor included the ill-fated Nabucco pipeline
(Erdogdu, 2010; Rowley, 2009).4 The final decision from the Azeris to
favour the smaller TAP pipeline (10 bcm) through Greece and onto Italy
came after long discussions, involving not only representatives of the
various pipeline consortia, but also members of the EU institutions.5

Azerbaijan is a long-time oil producer, but is gradually developing its
natural gas production capacity. It has proven gas reserves of nearly 1
trillion cubic metres and has gradually increased its production capac-
ity to reach just over 16 bcm in 2013 (up from 4.6 bcm in 2003) (BP,
2014, p. 22). For the EU, its Shah Deniz II gas field represents a step-
ping stone for accessing gas in the other Caspian Sea countries (political
relations pending) (European Commission, 2010d). The TAP project will
be designed to allow for expansion to 20 bcm of capacity in future, if
further supplies of gas become available.6

Azerigaz, a subsidiary of the state-owned oil company SOCAR,
is responsible for natural gas processing, transport, distribution and
storage, and Azneft (another SOCAR subsidiary) is responsible for
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exploration, development and production. While some international
investment and joint ventures exist in Azerbaijan, the regulatory frame-
work is generally discouraging for foreign investment in the energy
sector, due to corruption and lack of transparency (see below; Alieva,
2014; Ciarreta & Nasirov, 2012; Franke et al., 2010). Azerbaijan’s main
gas export destinations in 2013 were Russia, Iran and Turkey, with
some small amounts of gas reaching Greece through the Turkey-Greece
interconnector (EIA, 2013).

Governance: Azerbaijan is governed by an authoritarian presidential
regime, with President Ilham Aliyev in power since 2003. Elections take
place every five years, with the latest elections in October 2013, and
no limit to the number of presidential terms per individual. President
Aliyev was re-elected in 2013 with nearly 85 per cent of the vote, in
elections that the Organization for Security and Cooperation in Europe
(OSCE) reported as not meeting international standards for freedom and
fairness. The next elections are scheduled for 2018 (Freedom House,
2014).

Azerbaijan was classified as ‘not free’ in Freedom House’s 2014 ‘Free-
dom in the World’ publication (Freedom House, 2014, p. 18). Freedom
House described regressive trends in freedom in Azerbaijan in 2013,
and that the country was locked in a ‘downward spiral’ that did not
present opportunities for the development of liberties in the near future.
These downward trends suggest that there is little hope for the 2018
elections to be freer and fairer than those in 2013. Furthermore, Free-
dom House criticized other democratic governments by arguing that
because Azerbaijan is rich in oil and natural gas resources it has ‘escaped
the condemnation of democratic governments’ (p. 7). Azerbaijan’s civil
liberties were especially damaged in 2013 due to government crack
downs on opposition and civil society in the run up to the elections
in October.

EU–Azeri relations: EU–Azeri relations are institutionalized in the
EU-Azerbaijan Partnership and Cooperation Agreement, which entered
into force in 1999. It is a partner country under the European
Neighbourhood and Partnership Instrument (ENPI). The ENPI EU-
Azerbaijan Action Plan, adopted in 2006, focuses on promoting democ-
ratization, human rights, socio-economic reform, poverty alleviation,
energy, conflict resolution and further sectoral issues. However, reviews
of how the EU is getting on in its promotion of democratic values,
civil and human rights in Azerbaijan show a poor record (Alieva, 2014;
Franke et al., 2010). Franke et al. (2010) point to the large divergence of
interests between the EU and Azerbaijan in their relations. Beyond the
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energy field, where Azerbaijan views the EU as on the receiving end of
relations, Azerbaijan’s elites have little interest or incentive to respond
to EU efforts at democracy and human rights promotion (Franke et al.,
2010).

According to the EU’s Azerbaijan country strategy paper for 2007 to
2013 under the ENPI, Azerbaijan is regarded as playing a ‘pivotal role’
in the EU’s energy security of supply (European Union, n.d., p. 5).
Azerbaijan is also a part of the Baku Initiative, launched in 2004, that
aims to integrate energy markets in the Caspian and Black Sea regions.
Internally in the EU, the trans-European network for energy guidelines
and the Connecting Europe Facility highlight the priority project status
of natural gas interconnections between the EU and the Caspian region
through the Southern gas corridor. The energy sphere seems to be the
sole EU priority under the ENPI where progress in relations has been
made. As Franke et al. (2010) argue, this progress is due to Azerbaijan’s
own interests in promoting its energy sector and in the EU’s perceived
dependence (from an Azeri perspective) on receiving supplies of natu-
ral gas. Such a perception of relations puts the EU in a tricky situation
where, as a receiver of benefits on one element of the relationship, it has
little leeway to criticize lack of progress or backsliding on other priorities
(such as democratization).

2.3 Turkmenistan

Natural gas: Turkmenistan represents an important potential supplier of
natural gas for the EU. Its 2013 confirmed natural gas reserves amounted
to 17.5 trillion cubic metres (BP, 2014, p. 20), making Turkmen proven
natural gas reserves the fourth largest in the world, after Russia, Iran
and Qatar. Turkmenistan has been developing its production capacity
over time, and it produced over 62 bcm in 2013 (up from nearly 54
bcm in 2003) (BP, 2014, p. 22). Turkmenistan began to break its large
dependency on Russia as its main export market when a pipeline con-
necting with China was opened in 2009, running through Uzbekistan
and Kazakhstan (Boonstra, 2010). Even with gas exports to China, how-
ever, Turkmenistan remains locked into certain long-term contracts of
gas import and export with Russia, and Russia plays a key transit role for
Turkmen gas to other markets. As of 2014, Turkmenistan also exports to
Iran, and is planning to connect to the Indian market.

In the wake of a gas crisis with Russia in 2009, Turkmenistan has been
looking at several options to diversify its export market, and has made
some attempts to open up to foreign direct investment (Arinc & Elik,
2010). The 2009 crisis erupted after an explosion of one pipeline close
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to the Uzbek border: when the pipeline was fixed, Russia nevertheless
refused deliveries through the pipeline. This soured relations between
the two countries to an extent and prompted Turkmenistan to reassess
options. The EU market is certainly one option for receiving exports of
Turkmen gas. At present, however, there are no direct gas infrastructure
connections between the EU and Turkmenistan.

Governance: Turkmenistan was ranked as ‘not free’ by Freedom House
in 2014, and received the lowest possible score for political rights
and civil liberties (Freedom House, 2014, p. 22). It was listed among
the world’s 12 most repressive regimes in 2013, along with North
Korea and Saudi Arabia, for example. The country is under dictator-
ship rule and has a very poor record for human rights. After the
death of President Saparmurat Nyyazow in December 2006, Gurbanguly
Berdimuhammedov was elected president in February 2007, and was
reelected in 2012 with 97 per cent of the vote.7 The OSCE considered
that the elections were unfair and lacked freedom. The governmental
power resides within the one position of the president.

The Turkmen economy relies on its oil and gas sector. There is little
other economic development potential in the country under its cur-
rent economic set-up, except for some cotton production. Although
signs were given that foreign investment in the country would become
a possibility, in practice, corruption, poor governance and lack of
transparency have made this unrealistic (Arinc & Elik, 2010).

EU–Turkmen relations: EU energy relations with Turkmenistan are
institutionalized within an ‘Interim Trade Agreement’ that was adopted
in 1998. The EU has not adopted a negotiated Partnership and
Cooperation Agreement with Turkmenistan. The European Parliament
has blocked ratification of this agreement due to Turkmenistan’s
poor human rights record (Boonstra, 2010). A specific memorandum
of understanding in the field of energy was agreed in 2008, and
Turkmenistan promised 10 bcm of gas to the EU per year (Boonstra,
2010). Turkmenistan is also one of the countries named under the EU’s
Central Asia Strategy, agreed by the Council in 2007.

Among the priorities for the EU in this relationship is the promotion
of economic reform, market reform, education and capacity building,
good governance and rule of law, the promotion of civil society, and
agriculture and rural development. The EU, however, has few institu-
tionalized opportunities for interaction with Turkmenistan and only
promises of energy connections in future. So far, EU pushes for demo-
cratic change have had little or no impact on Turkmenistan (Freedom
House, 2014).
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3. Beyond geopolitics: Opportunities and challenges
for EU–Caspian relations to 2050

Decarbonization can present a number of opportunities and challenges
for the EU’s external relations (see Chapters 1 and 8). It represents a
pathway that could move traditional external relations beyond a nar-
row framing on geopolitics and on control over (fossil) resources, and
could open up new avenues for dynamism in the EU’s external relations
(see Chapter 8). However, this would require EU diplomats and policy-
makers to take a long-term strategic view of external relations and to
place decarbonization at the centre of strategizing and negotiations.

It seems clear that this long-term strategic vision is missing from EU
relations with Azerbaijan and Turkmenistan. Short-term security objec-
tives trump any long-term considerations of climate policy objectives
or decarbonization. These concerns also trump concerns about human
rights and democratic values, especially in relations with Azerbaijan,
where mutual interests converge only in the energy sector (Franke et al.,
2010). Thus, the potential for change in these relations is hardly recog-
nized, and little high-level political commitment to decarbonization is
demonstrated. External relations seem to proceed in a reactionary way,
where one crisis leads to a certain short-term strategy, rather than in
building long-term strategic visions that can help direct relations down
a new path. In this section, I outline a number of opportunities and
challenges arising from decarbonization for EU relations with Azerbaijan
and Turkmenistan. I look further at the regulatory framework, technol-
ogy and infrastructure developments in the Caspian region as indicators
of potential for the opportunities to be exploited (see Chapter 8).

3.1 Opportunities

First, decarbonization presents an opportunity for greater energy inde-
pendence in the EU (European Commission, 2011a; WWF, 2007).
Among the main strategies to achieve decarbonization by 2050 are a
dramatic increase in the share of renewable energy and an increase in
energy efficiency (and hence, moving away from fossil fuels and reduc-
ing energy consumption) (Heaps et al., 2009). If the EU pursues such an
agenda, natural gas will no longer need to play a major role in the EU’s
energy mix in the long term, and external relations can gradually move
away from a framing of EU energy security vulnerability.

Second, decarbonization represents an opportunity to develop rela-
tions with partners on new terms. If the EU moves away from a
fossil fuel-based economy, its dependence on oil and gas exporting
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countries (with whom political relations can be strained) may become
less relevant. New partners may emerge who see an opportunity for
increasing exports of renewable energy in the EU, or new environ-
mentally friendly technologies. The EU could more forcefully promote
democracy and human rights values abroad as it opens up to new
partners eager to access its large market. Old partnerships may also
change. The EU may find it easier to play a stronger hand in its rela-
tions with the Russian Federation, Turkmenistan and Azerbaijan, for
example. As Connie Hedegaard argued: ‘The Ukrainian debate would
have been slightly different if we were not that dependent on importing
Russian gas’.8

Both these opportunities could drastically change EU relations with
Azerbaijan and Turkmenistan. The EU could become a more active
promoter of human rights and democratic values in the region, with
support for rule of law, civil society and education becoming the focus of
short to medium-term relations. Long-term relations could focus on the
EU and the Caspian region together moving towards decarbonization,
as the EU entrenches values of openness, democracy and human rights
further into the governance regimes of the region. As Azerbaijan and
Turkmenistan become more engaged with the international system,
and wish to turn away from too much reliance on Russia, the EU’s
conditions for improved or closer relations could become more rele-
vant than at present, when mutual interest in energy relations cloud
the EU’s other objectives in the region (Alieva, 2014; Franke et al.,
2010).

Furthermore, as the EU looks for new low-carbon energy partners,
Azerbaijan and Turkmenistan may be keen to move beyond their own
fossil energy sector. At present, these countries produce little to no
renewable energy (except for some hydropower in Azerbaijan) (EIA,
2013). There is, however, potential for considerable wind power, espe-
cially along the coastal regions. Until there is an incentive for these
countries to develop their potential (such as a large EU market no
longer interested in fossil fuels, but in trade in renewable electricity
instead), it is unlikely these Caspian countries would move beyond
exploiting their fossil fuel resources. Given the reliance of the region
on the energy industry for economic development, diversifying this
sector into alternative forms of energy presents an opportunity both
for economic development in Azerbaijan and Turkmenistan and for
the EU’s achievement of its decarbonization aims (Arinc & Elik, 2010).
Such developments would, however, face a number of transitioning
constraints.
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3.2 Challenges

The EU’s move towards decarbonization also presents some chal-
lenges. First, moving to decarbonization presents the risk of reduced
‘interdependence’. Relations based on interdependence in the energy
sector between the EU and other partners can be exploited as a way of
promoting EU values abroad. If the EU moves away from Turkmenistan
as an energy partner, for example, the EU may also lose influence in
the country. Turkmenistan has increasing energy links with China and
Iran – two countries for whom the human rights promotion associated
with the EU is irrelevant in external relations (Boonstra, 2010).

Second, and linked to the above point, if the EU wishes to balance
relations with Russia and China, it may need to consider carefully the
implications of decarbonization. China is a fast-growing renewable tech-
nology leader, while also a massive consumer of coal, and relations with
the EU are not always straightforward. Russia’s interdependent relation-
ship with the EU is based largely on fossil fuel trade. If the EU moves
towards decarbonization, will it lose its influence in the region and
will Russia gain influence? Or will this allow for stronger EU stances
against Russian political manoeuvring in the Caspian region? Will rela-
tions with China become more strained as China accesses more energy
resources from the Caspian without concern for democratic ideals?

In the cases of Azerbaijan and Turkmenistan, relations cannot yet
be described as based on ‘interdependence’ in the energy realm. For
Azerbaijan, perceptions that the EU is a receiver of benefits from
Azerbaijan in the energy domain provide little incentive for Azerbaijan
to respond to other EU demands (Franke et al., 2010). Relations with
Turkmenistan have not yet developed to the extent that considerable
energy trade with the EU is taking place. Thus, a move away from an
energy interdependence framing of external relations may allow the
EU to exert more ‘normative power’ or ‘market power’ in its external
relations (Damro, 2012; Manners, 2006).

However, the prospect of rising Chinese and continued Russian influ-
ence in the region may indeed be of concern to the EU if external
relations move beyond geopolitical framings of control over resources.
Some signs of interest from Azerbaijan and Turkmenistan to move
out from under the shadow of Russian influence are already percepti-
ble (Alieva, 2014; Arinc & Elik, 2010). This could present an opening
for the EU to deepen relations beyond the energy sector. In addition,
with China aiming to halt its emissions growth by 2030, it remains
to be seen if the country will maintain economic relations with the
Caspian region to access fossil fuel resources there. For China, at least,
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relations with Turkmenistan have seemed less political and more based
on an economic rationale (Arinc & Elik, 2010). Increased use of natu-
ral gas in China instead of coal may be one option for the country to
achieve its 2030 emissions goal, which would suggest a greater need for
Caspian gas. Chinese strategies to develop domestic renewable energy
may temper some of this demand. With these developing (and uncer-
tain) realities, the fear of loss of influence in the Caspian region as
compared with Russia and China may be part reality, part exaggeration
for the EU.

3.3 Potential for progress: Regulatory framework, technology
and infrastructure

In sum, we can say that decarbonization in the EU presents a num-
ber of opportunities and challenges for the EU in its external relations
with Azerbaijan and Turkmenistan. However, both the opportunities
and challenges represent potential for change in relations that, in 2014,
are anything but smooth sailing. Concerns over freedom, democratic
values and human rights continuously taint relations with these coun-
tries, and the EU has so far had little success in promoting its ideals
in the region (Alieva, 2014; Barbé & Johansson-Nogués, 2008; Cornell,
2014).

As outlined in Chapter 8, there are a number of concrete factors
that can suggest how far decarbonization will influence the develop-
ment of external relations. The existence of infrastructure compatible
with decarbonization pathways, the regulatory framework and the
technological development in the partner country can all influence
how quickly bilateral relations may advance along lines compatible
with decarbonization. For Azerbaijan and Turkmenistan, there is little
development on each of these three fronts.

Azerbaijan’s infrastructure links to the EU will be through a new
natural gas pipeline. More promising infrastructure connections for
decarbonization would include electricity grid infrastructure with the
EU that would allow for trade in renewable electricity. For Turkmenistan,
there are currently no pipeline connections to the EU. However, the
technological development for renewable electricity generation in both
countries is lacking. Emphasis remains on fossil fuel exploitation as
the central foundation of the economy (EIA, 2013). Renewable elec-
tricity connections between the EU and these countries may prove
unviable due to geographic situations and distance. Nevertheless, the
EU could offer assistance in low-carbon technological development as
a carrot for future relations. But such an offer may depend strongly on
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the development of the regulatory framework within both countries.
At present, corruption, lack of transparency and poor implementation
of the rule of law make Azerbaijan and Turkmenistan unattractive for
foreign investment (Freedom House, 2014).

Considering the lack of progress on low-carbon infrastructure con-
nections, technology development, and a transparent regulatory frame-
work in Azerbaijan and Turkmenistan, there is an urgent need and
considerable scope for shaping these relations based on a long-term
decarbonization strategy. Some first steps in the short to medium
term could focus on promoting the openness of society and building
up democratic ideals in the region. EU support for the protection of
human rights, fundamental freedoms and civil society could be further
promoted to move beyond traditional fossil fuel geopolitics towards
placing decarbonization at the heart of strategic relations. A grad-
ual development of the regulatory framework towards more openness
could then allow for further low-carbon infrastructure connections
with the region, along with investment in technology and technology
transfer.

It is clear that change within the Caspian region will take time. With
entrenched interests in keeping the governance status quo (Franke et al.,
2010), EU diplomats and policymakers could focus on the long-term
game and the opportunities that EU decarbonization presents for new
emphases in EU–Caspian relations.

Conclusions

Considering the EU’s commitment to decarbonize its energy sector and
move to a low-carbon economy by 2050, the continuing energy security
framing of EU–Caspian gas relations may seem surprising. As described
above, the EU’s natural gas consumption has not risen dramatically over
the past decade (although consumption levels have fluctuated). While
production of natural gas in the EU continues to fall, the EU’s response
to this reality has been to promote further natural gas interconnections
and diversify its sources of natural gas. The Caspian region represents
a source of natural gas with the potential to expand production and
export into the future (BP, 2014).

The so-called Southern gas corridor is considered a ‘priority’ infras-
tructure project by the EU (European Commission, 2010d). In 2010,
agreement was reached between the Shah Deniz II consortium in
Azerbaijan and the TAP consortium to supply 10 bcm of gas to Europe
per year. The TAP project has the potential to expand its transport
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capacity to 20 bcm in future if required. This is just one of several
projects that are planned or under construction for expanding the EU’s
capacity to import natural gas. With lifetimes of about 50 years, this
infrastructure would be in place beyond 2050, leading to risks of carbon
lock-in to fossil fuel infrastructure in the EU.

This situation points to several conclusions. It seems that the long-
term commitment to decarbonize by 2050 is not taken seriously by
EU diplomats and energy policymakers. In this case, emphasis on new
infrastructure and increasing supplies of natural gas seems counter to
decarbonization objectives – natural gas will become part of the climate
problem before too long. As such, external relations with the Caspian
region seem to continue on a business-as-usual basis, without strate-
gic long-term planning of the consequences and implications of EU
decarbonization.

Considering the persistent short-term view EU–Caspian relations fol-
low, the opportunities presented by EU decarbonization remain unex-
ploited and the challenges unaddressed. Significant opportunities to
move these relations beyond traditional geopolitical considerations of
control over fossil resources exist, as well as challenges that link to
the relative influence of the EU in comparison to Russia and China
in the region. Thinking strategically in the long term can help exploit
the opportunities and address the challenges so as to develop fruitfully
the EU’s external relations with the region.

Relations based on decarbonization will develop only slowly between
the EU and the Caspian, considering that low-carbon infrastructure con-
nections, technology and the openness of the regulatory framework in
Azerbaijan and Turkmenistan are neither developed nor prioritized. The
EU may need to play a long-term game, but doing so could provide the
opportunity for stronger support for democratization and promotion
of human rights in the region. Without strategic long-term thinking
about how external relations with the Caspian region could and should
evolve under decarbonization, the EU may miss potential opportunities
to diversify or reprioritize relations.

Notes

1. One exception is Eurogas, which argues for long-term continued use of gas –
in combination with CCS technology (Eurogas, 2011).

2. See Euractiv report, 23 September 2014: ‘EU risks wasting billions on
gas infrastructure “white elephants” ’, http://www.euractiv.com/sections/
energy/eu-risks-wasting-billions-gas-infrastructure-white-elephants-308625,
date accessed 25 September 2014.
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3. See Euractiv report, 2 December 2014 ‘Russia says South Stream project is
over’, date accessed 3 December 2014.

4. The Nabucco pipeline project did not receive the backing of Azerbaijan for
supplies of gas to Europe. It was an EU-backed proposed project to build a
pipeline between the Caspian and Austria.

5. For example, in January 2011, then European Commission President, Jose
Manuel Barroso, promised visa facilitation for Azeri nationals in exchange
for promises of supplies of natural gas to the European Union (see http://
www.euractiv.com/energy/barroso-tops-azeri-gas-deal-visa-news-501255, date
accessed 4 March 2013).

6. See www.trans-adriatic-pipeline.com for more detail, date accessed 22 July
2013.

7. See https://www.cia.gov/library/publications/the-world-factbook/geos/tx.html,
date accessed 28 August 2013.

8. See Euractiv report, 10 March 2014 ‘Hedegaard: “Ukrainian crisis shows we
need to reduce our energy dependency” ’, http://www.euractiv.com/video/
hedegaard-ukrainian-crisis-shows-534022, date accessed 13 March 2014.
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Evolutions and Revolutions
in EU–Russia Energy Relations
Olga Khrushcheva and Tomas Maltby

Introduction

Historically, EU–Russia energy trade has focused on hydrocarbons, and
despite the high levels of interdependence, relations have become
increasingly politicized and, arguably, securitized in the 2000s. This is
due to the disruptions of Russian gas supplies in 2006 and 2009 and the
Ukraine crisis in 2013/2014 contributing to concerns about security of
Russian energy supplies and EU demand (specifically regarding gas) and
the interdependence of the energy trade between the EU and Russia.

In this chapter, we evaluate EU–Russia cooperation on energy and
decarbonization. While the EU has more ambitious decarbonization tar-
gets than Russia, improving energy efficiency and the integration of
renewable energy sources (RES) is also a stated Russian priority. Care-
ful analysis of the prospects for cooperation demonstrates the potential
mutual benefits for both the EU and Russia. These benefits include
(among others): opening the Russian market for EU technology trans-
fer and investment; ensuring security of energy supply for both the EU
and Russia; and security of demand for Russia by creating opportunities
for RES export.

We argue that while the potential for much closer cooperation on
energy is significant and offers economic, environmental and potential
broader geopolitical benefits for the EU and Russia, there are significant
obstacles to the realization of these opportunities. This chapter sug-
gests possible ways to overcome these challenges. However, the broader
aspects of EU–Russia (energy) relations need to be considered, including
the need for greater institutionalization and legislation.

This chapter is divided as follows: we discuss, first, the general back-
ground of EU–Russia energy relations; second, the institutionalization
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of cooperation on decarbonization; third, barriers to achieving
decarbonization goals and opportunities for increasing energy efficiency
and the share of RES; and, finally, we reflect upon the implications of
the 2013/2014 Ukrainian crisis for the development of the energy and
decarbonization relationship between the EU and Russia.

1. Background

There has long been a strong mutual interdependence between Russia
as an energy exporter and the EU as an energy importer. In 2010, Russia
provided 35 per cent of EU gas imports, 32 per cent of oil imports and
27 per cent of coal imports (Eurostat, 2013). In 2013, Russia was the
EU’s third most important trading partner, and the EU’s trade deficit
with Russia increased from 30 billion EUR in 2002 to 90 billion EUR
in 2012, primarily due to energy imports and increasing energy prices
(Eurostat, 2014). In 2014, Russia was the single largest supplier of nat-
ural gas to the EU (European Commission, 2014b, p. 44). Potential to
replace Russian gas is limited by existing long-term energy contracts,
and the cost of diversification (European Commission, 2014b, p. 52).
Therefore, in the medium term (to about 2030) the conventional energy
trade relationship may continue, though this could be affected by pres-
sures to diversify the EU’s energy supplies as a result of deteriorating
political relations in 2014. Conventional energy trade could decrease
markedly in the long term with the successful implementation of the
EU’s decarbonization policy objectives.1

Significant potential for mutual trade benefits associated with
decarbonization could develop into a supplementary energy trade rela-
tionship, through technology export and investment from the EU and
import from Russia of RES electricity. However, there are a number of
obstacles to this potential being realized, including the strained political
relations.

Since the 1970s, EU–Russia energy relations have been limited to trade
in hydrocarbons. The Soviet Union, and later Russia, was considered
a reliable energy supplier until the early 2000s. Since then, EU–Russia
energy relations have taken a turn towards securitization (Khrushcheva,
2011). EU leaders are concerned with the slow progress of energy sector
liberalization in Russia, and high levels of EU dependence on Russian
gas supplies (Stulberg, 2011, p. 2). After the 2006 and 2009 disruptions
of Russian gas supplies to the EU (of 3 and 20 days respectively), many
commentators focused on the security element of EU–Russia relations
(including Aalto, 2008; Youngs, 2009).
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Kirchner and Berk argued that ‘prospects that energy security will con-
tribute in the foreseeable future to cooperation between Europe and
Russia are low’ (2010, p. 877), particularly as a result of divergent under-
standings among member states of energy security and the reliability of
Russia as a supplier. With regard to EU–Russia decarbonization strategies,
the pattern is similar. In 2004, Laroui et al. were optimistic about the
outlook for joint implementation of renewables projects and investment
in Russia, within the context of the Kyoto Protocol (Laroui et al., 2004).
However, such hopes were wide of the mark, and Russia decided not to
participate in the Kyoto Protocol post-2012. In 2013, Youngs noted the
unrealized potential of the EU’s decarbonization strategy to ‘overcome
the zero-sum dynamics of gas pipeline politics’ and improve EU relations
with Russia (p. 430). However, we argue that the EU’s decarbonization
objectives offer an opportunity to develop a mutually beneficial rela-
tionship between the two parties that will have political, economic and
environmental benefits if considerable obstacles are overcome. Political
will from both parties is required as broader EU–Russia relations in 2014
moved the political focus away from decarbonization. The section below
provides a brief overview of the potential benefits for both the EU and
Russia.

2. Energy decarbonization relations: Opportunities
and barriers

The EU has struggled to export its energy market liberalization objec-
tives or to develop an institutionalized EU–Russia energy relation-
ship. An important development was the ‘Roadmap of the EU–Russia
Energy Cooperation until 2050’ as part of the ongoing (since 2000)
EU–Russia Energy Dialogue. The Russian Ministry of Energy and the
European Commission’s DG Energy were responsible for the negotia-
tions, which led to a proposal in February 2011 and publication of
the roadmap in March 2013 (European Commission & Russia, 2011;
2013). The roadmap analyses the impact on EU–Russia energy rela-
tions of different scenarios, including the increased use of RES. The
objective is to consider the long-term perspective of mutual energy
relations, providing recommendations for steps to enhance EU–Russia
energy cooperation, including in energy efficiency and RES. These new
developments correspond to commitments made by Russia and the EU
in international forums on tackling climate change (including the Kyoto
Protocol), and had strategic importance for energy securities of supply
and demand.
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The EU and Russia already had a history of cooperation on alterna-
tive energy. The flexible mechanisms of the Kyoto Protocol aimed to
encourage investment in emission reduction projects in industrialized
or developing countries (Kyoto Protocol, Articles 6 and 12). Fankhauser
and Lavric named Russia as one of the countries with ‘the highest scope
for, and the lowest cost of producing, emission reductions’ (2003, p. 7).
Russia is host to 208 out of 761 projects in industrialized countries
(UNEP, 2014). These projects aim to achieve emission reduction in a
flexible and cost-efficient manner by using foreign investment and tech-
nology transfer to earn emission reduction units for one country from a
project in another.

Similarly, the Commission argues that third countries, including
Russia, could benefit from an ‘exchange of best practice on support
scheme reform’ and that there is the possibility to ‘facilitate interna-
tional cooperation on renewable energy development by enabling full
use of the cooperation mechanisms . . . [to] enable Europe to import
additional renewable electricity’ (European Commission, 2012a, p. 13).
To achieve a 20 per cent target for the share of renewable energy in final
energy consumption in the EU by 2020, the EU’s Renewable Energy
Directive (Directive 2009/28/EC) includes mandatory national targets
and allows ‘joint projects with one or more third countries’ to contribute
to these.

Cooperation with third countries is thus permitted under EU internal
RES legislation, and there may be mutual benefits for both Russia and
the EU to drive down costs and exploit growing markets for technology
exports. The sparsely populated North-West of Russia holds great poten-
tial for cost-efficient onshore wind and biomass, in particular (European
Commission & Russia, 2013; IFC, 2011). Such projects may produce less
expensive RES electricity than imports from North Africa, which would
require costly submarine infrastructure (Boute & Willems, 2012, p. 625).
These projects could build on existing limited cooperation in RES trade,
where North-West Russian wood pellets are imported into the EU. Fur-
ther cooperation could lead to improved relations through a field of
energy that is less politicized than that of gas supplies, where disrup-
tions of Russian gas supplies to Europe have raised concerns within the
EU about Russia using energy as a political tool (Handke & de Jong,
2007; Maltby, 2013). Such projects would also fit within the EU’s defi-
nition of energy security, that of providing ‘safe, secure, sustainable and
affordable energy’ (European Commission, 2011b, p. 4). The EU–Russia
Energy Roadmap to 2050 also underlines that both Russia and the EU
are interested in ‘projects that could lead to the export of electricity
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produced from renewable resources from Russia to the EU’ (European
Commission & Russia, 2013, p. 23).

While the Commission highlights that the internal energy market
‘should also facilitate market entry and integration for new players’
(European Commission, 2012a, p. 7), in 2012 the Commission’s plans
for the development of RES in and with neighbouring countries did not
make reference to any detailed plans with Russia (European Commis-
sion, 2012a). However, the discussion on post-2020 EU targets on RES
and GHG emission reduction opens the future of RES projects with third
countries (European Commission, 2014a), although financing for such
projects remains uncertain (see below).

A ‘shift of EU–Russia energy relations from a pure supplier–consumer
relationship towards a more technology-based cooperation [with] sig-
nificant joint cooperation’ is part of the aim of the creation of a
Pan-European Energy Space by 2050 (European Commission & Russia,
2013, pp. 5–6; see also Chapter 8). However, the legal framework is
lacking. Efforts to promote an open and competitive market under the
Energy Charter Treaty2 resulted in Russia announcing its withdrawal
from the treaty in August 2009. Overall, the difficulties in exporting
energy market liberalization beyond the EU remain a major problem in
the further institutionalization of EU–Russia energy relations.

2.1 Renewable energy: An opportunity

Future Russian energy trends indicate far more modest aims than the
EU in terms of decarbonization. In EU decarbonization scenarios, RES
reaches at least 55 per cent in gross final energy consumption in 2050
(see Chapters 1 and 3), while the Russian energy sector will continue to
rely heavily on traditional energy resources, with domestic consumption
of natural gas increasing (Overland & Kjaernet, 2009, p. 26). The use of
RES is underdeveloped in Russia despite almost every region in Russia
demonstrating significant potential (Tynkkynen & Aalto, 2012, p. 98).

There are examples of small-scale RES projects in Russia, includ-
ing hydropower stations exporting electricity to Finland (IFC, 2008).
From the 1970s, Russia developed industrial production of energy
from biomass, which it began to export in limited volumes in 2003
(Tynkkynen & Aalto, 2012, p. 102). In 2009, Russia produced around a
million tonnes of biomass, two thirds of which were exported to the EU
(Kulikova, 2010). The Commission noted the potential for expanding
imports of biomass from Russia in its 2050 Energy Roadmap (European
Commission, 2011a, p. 11). In 2014, the US Department of Agriculture
estimated that Russia had the potential to increase biofuel production
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tenfold. However, renewables including biofuels represented an insignif-
icant share of Russia’s energy mix, estimated at 1.2 per cent, with
biomass accounting for 0.5 per cent (US Department of Agriculture,
2014). Also, EU–Russia biomass trade creates a specific environmental
problem – the transportation of biomass to the EU contributes to CO2

emissions. To avoid this, some suggest that Russia should rather export
electricity produced from biofuels3 (Boute & Willems, 2012, p. 624).

The Russian Government aims to achieve ‘a leading position in the
development of RES’ by 2020 (Russia, 2008, p. 15). The Russian energy
strategy to 2030 (Russia, 2010) mentions the importance of develop-
ing RES for both environmental security and energy security. Domestic
energy consumption in Russia is increasing, especially the consumption
of natural gas.4 Furthermore, the supergiant natural gas fields opera-
tional in 2013 are diminishing. The development of new oil and gas
fields requires significant investment, raising concerns about Russia’s
ability to meet future international demand (Stern, 2009). Increasing
energy efficiency and RES may resolve the potential problem with
domestic and export supplies, since ‘the technical potential . . . exceed[s]
the current energy consumption in the country more than fourfold’
(Tynkkynen & Aalto, 2012, p. 98).

Despite this potential and a 2009 Russian government objective to
increase RES production to 4.5 per cent by 2020 (compared to the 20
per cent target for the EU) (Russia, 2010), the interim 2010 target of
1.5 per cent was missed and the share of RES in Russian energy consump-
tion remained under 1 per cent (IFC, 2011, p. 7). This raises questions
about the commitment of the Russian government to increasing RES
deployment.

The Russian government foresees that RES growth will need to be
facilitated by state support and international cooperation (European
Commission & Russia, 2013, p. 21). To enhance EU–Russia cooperation
on RES, the EU is in a position to share expertise in developing RES,
and can act as an investment partner. Cooperation could be expanded
to technology partnerships. The EU’s Strategic Energy Technology (SET)
plan and Horizon 2020 research programme are the EU’s main contri-
bution to driving research and development in key energy technologies
(European Commission, 2012a, p. 10). The EU–Russia roadmap under-
lines the importance of collaboration on energy research (European
Commission & Russia, 2013, p. 4).

Financing RES is a major challenge. Russia’s Energy Strategy to 2030
predicts that the total capital investment required is 355–554 billion
USD (Russia, 2010), but the government is prepared to finance only 8 per
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cent of this. Russia’s lack of a comprehensive and coherent legislative
framework results in limited success in attracting private investment
(see below). The EU promoted the use of RES in Russia, through the
Technical Assistance to the Commonwealth of Independent States pro-
gramme (2000–2006) and a 2007–2009 project focusing on knowledge
exchange and increasing public awareness of RES (European Commis-
sion, 2009). Individual member states (Germany, France, Denmark,
Finland and Italy) were also involved in projects on energy efficiency,
electricity and RES in Russia in 2013 (RuDanEnergo, 2013; EDF, 2013).
The effect of these small projects was limited, beyond indicating a will-
ingness in Russia to receive funding and expertise, which may at best
pave the way for further and larger-scale joint projects between the EU
and Russia.

2.2 Energy efficiency: An opportunity

Although there has been relatively slow improvement in Russia com-
pared to most former Soviet Republics (IFC, 2008, p. 7), energy intensity
(the amount of energy necessary to generate one unit of GDP) in Russia
decreased by a third between 2000 and 2012 (Enerdata, 2013). However,
Russian domestic energy consumption remains highly energy intensive
and inefficient. The Russian 2030 energy strategy ‘finds considerable
untapped potential in organizational and technological energy saving’,
which could reduce domestic energy consumption by 40 per cent by
2030 compared to 2005 (Russia, 2009; 2010, pp. 30, 138). This is poten-
tially a cost-effective alternative to increasing energy supplies (IFC, 2008,
p. 6), and collaboration on energy efficiency could provide a large mar-
ket for industrial energy-efficient products exported from the EU, while
contributing to energy security.

Within the EU–Russia Energy Dialogue, an Energy Efficiency Thematic
Group provides a framework for enhanced cooperation in the context
of the EU’s decarbonization objectives. In 2010, the Group became a
key part of the EU–Russia Partnership for Modernization. In December
2012, a Memorandum of Understanding was agreed on a number of
projects, including 200 million EUR of European financing (European
Investment Bank and European Bank for Reconstruction and Devel-
opment) for a new gas-fired combined heat power plant (EU–Russia
Partnership for Modernization, 2012), and long-term lending commit-
ments for infrastructure and energy efficiency investments (EEAS, 2012).
However, in October 2013, the Commission’s list of 248 key energy
infrastructure ‘projects of common interest’ included no collaborative
projects involving Russia (European Commission, 2013).
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There are also obstacles to the implementation of energy efficiency
measures in Russia. In 2009, Russia adopted a law on energy sav-
ing and energy efficiency increase, but this is only applicable to 12
per cent of electricity consumption (Russia, 2009), and has been poorly
implemented. An International Finance Corporation (IFC) report at the
time claimed that ‘80 per cent of energy efficiency potential is finan-
cially attractive, but [ . . . ] current federal and regional legislation on
energy efficiency is largely declarative and does not address key bar-
riers such as lack of information and insufficient access to long-term
funding’ (IFC, 2008, p. 6). Energy efficiency does, however, provide an
opportunity for best practice information sharing with the EU. Gusev
(2013, p. 5) argues that the economic imperative, and possible leg-
islative requirement, to improve energy efficiency within Russia will
increase demand for EU technologies. Major federal companies responsi-
ble for electricity generation and transmission are already largely reliant
on foreign technology. There is then a mutual benefit for both the
EU and Russia in the short term, though a maturing RES and energy
efficiency industry in Russia could provide competition for EU firms.
Energy savings are likely to become more economically attractive for
industry to maintain export competitiveness. Electricity prices in Russia
are predicted to reach EU levels in 2015–2016 (from almost half in
2010) due to rising gas prices, the withdrawal of state subsidies, and the
requirement for distribution grid investment (IEA, 2011, p. 600). Gusev
considers the planned increase in electricity transmission fees in Russia
a catalyst for a greater proportion of decentralized generation (with
correspondingly lower transmission costs), which would favour the
development of RES (2013, pp. 1–4). Rising conventional energy prices
in Russia are likely also to stimulate investment in energy efficiency
measures. This could occur regardless of government commitment to
decarbonization.

2.3 Barriers to cooperation: Framework for investment

Regulatory instability and unpredictability is one key concern for for-
eign investors in RES. They are dependent on limited and frequently
changing state support for the financial viability of their investments,
and the Russian investment climate has been characterized as unpre-
dictable and unstable for foreign investment in strategic industries (IFC,
2011, pp. 51, 68). For example, BP’s Russian joint oil venture TNK-BP
was subject to ‘unprecedented investigations, proceedings, inquiries and
other burdens’ (BP chief executive Dudley cited in Belton, 2008). Foreign
companies wishing to obtain a controlling stake in a company operating
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in a strategic sector, or to buy more than 10 per cent of larger oil and
gas deposits, need to obtain the approval of a governmental commis-
sion (Pleines, 2009, p. 74). Legislation outlines that Russian companies
have priority in signing agreements, that 80 per cent of the personnel
should be Russian, and that the investor pays the State, either in shares
of the resources extracted or in shares of the product sales (Maican, 2009,
p. 11). The 2013 amendments to the Russian renewable and energy
efficiency policy included a local content policy that requires project
developers to use national technology. For example, wind and solar
installations must be at least 65 and 70 per cent, respectively, assem-
bled or produced in Russia from 2016 onwards (Russia, 2013b). Due
to the incoherence and gaps in Russian legislation on FDI, Cameron
(2011) mentioned in an interview that small and medium sized foreign
companies are reluctant to invest to Russian projects.

With regard to RES and energy efficiency, the main problem is not
so much the perceived economic and political sensitivity of the sec-
tor, but the lack of a ‘functioning regulatory framework at the federal
level to make investments in renewable energy commercially viable’
(IFC, 2011, p. 3). For instance, the Russian-German Energy Agency, set
up in 2008 to support the development of energy efficiency projects in
Russia, closed down in 2013 due to ‘the lack of interest and investments
from the Russian side, and difficult investment conditions in Russia’
(Makarychev & Meiser, 2014, p. 7).

In August 2012, Russia joined the WTO – a development that then EU
Trade Commissioner Karel De Gucht claimed would ‘facilitate invest-
ment through a more predictable legislative framework [and] have a
gradual positive impact on Russian business as it will improve invest-
ment conditions and competition on the Russian market’ (cited in
European Commission, 2012b). WTO membership will likely put pres-
sure on Russia to follow the legal principles of international trade
providing insurance to potential investors.

2.4 Barriers to cooperation: Energy companies

Under the Copenhagen Accord of 2009, Russia committed to a 15–25
per cent GHG emission decrease by 2020, compared to 1990. However,
the Accord was not legally binding and Russia did not commit to further
reductions under the Kyoto Protocol’s second commitment period, from
2013. The 2009 Russian Energy Strategy to 2030 set a modest objective
to limit (but not decrease) emissions in 2030 to 100–105 per cent of their
1990 levels (Russia, 2010, p. 129). Despite this, a September 2013 Pres-
idential Decree (no. 752) committed Russia to a 25 per cent reduction
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in GHG emissions by 2020 (relative to 1990 levels) and set a target of
25–30 per cent by 2030 (Russia, 2013c). This indicates a renewed com-
mitment to tackling climate change, if targets are enforced. However,
the role of hydrocarbons in the economy and the objectives of Russian
energy companies is an obstacle to achieving these objectives. In Russia’s
2030 strategy, domestic natural gas consumption in Russia’s energy mix
is predicted to decline from 54 per cent in 2008 to 47 per cent in 2030,
and oil is expected to decline from 24 per cent to 20 per cent (Russia,
2010, p. 59).

Bazarova (2013) claims that in most major oil and gas producing states
in 2013 the powerful interests of the energy industry clashed with the
potential benefits of increased investment in low-carbon energy sources.
The major energy companies have acknowledged the importance of
technological developments in alternative energy since the early 2000s,
and a Gazprom representative claimed in 2010 that the company was
committed to alternative energy sources (Gazprom interview, 2010).
However, in 2010 Gazprom did not prioritize major financial support for
RES in its investment policy. Russian experts confirm that, in the early
2010s, the Russian government and major energy companies lacked
commitment to developing RES (Simonov, 2010; Gazprom interview,
2010; Pichkov, 2010). In 2013, the major energy companies are the
main investors in Russian RES, but ‘the traditional energy sources play
too important [a] role in the Russian economy to popularize alternative
energy’ (Bazarova, 2013).

A review of annual reports of major energy companies illustrates their
rather limited commitment to RES. Gazprom, together with two other
Russian companies and one Italian company, aimed at the production
and potential export of biogas from biomass to the EU using existing
infrastructure (Gazprom, 2012, p. 97). Despite being a more contro-
versial source of energy, the development of biogas corresponds with
the goals of the EU to reduce GHG emissions. The 2009 Renewable
Energy Directive highlighted that greater integration of biofuels pro-
vides ‘significant environmental advantages in terms of heat and power
production’ (Directive 2009/28/EC, paragraph 12). In 2012, LUKoil
bought the Romanian company Land Power in order to construct wind
turbines, with a targeted output of 200,000 MW/h per year (LUKoil,
2013), and shares in two Bulgarian RES companies (Kavarna & Long
Man) (LUKoil, 2012, p. 40). However, such investments remain rather
insignificant fringe activities of the major energy companies. The inte-
gration of RES into Russian energy company strategies and production
mix is thus still in the early stages.
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2.5 Barriers to cooperation: Civil society and public opinion

Opinion polls conducted in Russia in 2013 demonstrate that the Russian
population recognizes the importance of RES, with 52 per cent stating it
is necessary to amend the existing energy strategy to integrate alterna-
tive energy sources (Energy Policy Russia, 2013a). However, 48 per cent
of respondents opposed, and only 15 per cent supported, the increase of
domestic energy tariffs to promote the integration of alternative energy
(Energy Policy Russia, 2013b). These figures indicate that public opin-
ion in Russia may not be strongly in favour of decarbonization, which
may represent a barrier to stimulating EU–Russia decarbonized energy
relations.

Makarova claims that ‘NGOs struggle with unstable financial support,
little experience in defending their interests, and insufficient profes-
sional capacity and expertise’ (cited in Sharmina et al., 2013, p. 380).
Sharmina et al. conclude that a ‘distrust in “authorities” and the weak-
ness of civil society are a handicap when it comes to long-term national
priorities’, and that Russia’s environmental agency, RosHydromet, is a
‘passive observer’ (2013, p. 389). There is evidence that public aware-
ness and concern about climate change are lower in Russia than in the
EU, though they have increased since the 1990s (Sharmina et al., 2013,
p. 382). The continuing subsidies for fossil fuel generation are an obsta-
cle to public acceptance of decarbonization policies and their financing.
Such subsidies (amounting to 2.7 per cent of Russia’s GDP in 2010) also
pose an impediment to investment by energy companies in Russia (IEA,
2011). The political sensitivity of price increases in the energy sector is
considered a major barrier to support of Russian RES (IFC, 2013, p. 4).
It will require further effort on behalf of the Russian government to pro-
mote the benefits of combatting climate change, and address the related
(short-term) costs of developing a Russian RES market.

In 2013 the Russian government introduced the Renewable Energy
Source Development Measures with a capacity-based RES support
scheme (Russia, 2013a). The government designed this regulatory frame-
work to provide a revenue stream, and increased commercial viability,
for RES while limiting the amount of capacity supported and the oper-
ating costs of projects. This is in part to limit energy price increases by
limiting subsidies.

2.6 Barriers to cooperation: Limits to institutionalized relations

At the 2000 EU–Russia Summit, energy was highlighted as the area
with ‘most potential to lead the European subcontinent into deeper,
mutually beneficial integration’ (Council of the European Union, 2000).
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The EU–Russia Energy Dialogue was initiated the same year. Aalto (2008,
p. 37) argued that one strength of this forum has been that it has avoided
the significant politicization that has been found elsewhere with regard
to energy. Within the Dialogue, the European Commission functions
as a ‘facilitator’, creating an institutional and a political framework for
both industry and politicians to meet and debate. At the same time,
the forum has been accused of being ‘notable mainly for its lack of sub-
stantial policy output’ (Hadfield, 2008, p. 234), with ‘policy-making in
the dialogue . . . essentially technical . . . [with a] narrow remit’ (Aalto &
Korkmaz Temel, 2014, p. 766).

According to the Russian Minister of Foreign Affairs Sergei Lavrov,
energy is crucial for a ‘new Strategic Partnership Framework Agree-
ment, which we regard as a vehicle for deepening our partner relations’
(Lavrov, 2009) to update and replace the legal framework for EU–Russia
cooperation, the EU–Russia Partnership and Cooperation Agreement
(PCA) signed in 1994. Implementing a successor strategic partnership
agreement is a stated priority for both the EU and Russia, yet nego-
tiations have been delayed. Delays are in part a result of past vetoes
by Lithuania and Poland and also because of the difficulties in balanc-
ing the demands of Russia as an energy producer and the EU as an
energy consumer. Similar difficulties also prevented the ratification of
the Energy Charter Treaty, with particular concerns on the liberalization
of access to transit routes (Khrushcheva, 2011).

3. Challenges and opportunities towards the future

EU–Russia objectives for 2020 include intensifying scientific and tech-
nological cooperation, and shifting to larger commercial RES projects,
yet significant obstacles remain. The first obstacle in facilitating large-
scale RES trade is financial. Electricity systems need to be coupled,
and significant investment will be required for grid modernization and
increasing interconnection capacity (European Commission & Russia,
2013, pp. 22–23).

The second obstacle is that, as Sharples notes, there are concerns
within Russia regarding how the EU’s decarbonization objectives may
impact Russian hydrocarbon exports to the EU (2013; Boute, 2013). In
2050, gas and oil imports into the EU could be reduced by 50 per cent
or more compared with 2009 figures (European Commission, 2011a)
and uncertainties regarding future gas demand are exacerbated by ‘a
clash of values’ in EU–Russia relations in regulating the energy industry
(Boussena & Locatelli, 2013, p. 188). A further obstacle is the explicit
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objective of Poland and Lithuania, for example, to reduce as far as
possible dependence on Russian energy imports and to diversify gas
supplies.

Also, political unrest in Ukraine, the annexation of Crimea and
violence in the eastern part of Ukraine resulted in the rapid deterio-
ration of EU–Russia relations between 2013 and 2014 (EEAS, 2014a,
pp. 8–9). In the context of the ongoing tensions it is unlikely that Russia
and the EU will take advantage of the opportunities offered by closer
decarbonization cooperation. These events demonstrated Ukrainian
commitment to greater European integration, which puts additional
pressure on the EU to support Ukraine on its road to closer political
association and economic integration (EEAS, 2014a, p. 1). This inte-
gration included the signing of the political and economic chapters of
the EU–Ukraine Association Agreement in March and June 2014 respec-
tively (EEAS, 2014b). In view of the escalating situation in Ukraine, the
EU introduced three rounds of sanctions against Russia including asset
freezes, visa and travel bans.

Sanctions applied to the energy sector have restricted access to the
EU capital market for three major energy companies: Rosneft, Transneft
and Gazprom Neft. Further measures imposed limitations on exports
of certain types of energy-related technology, specifically for products
for deep-water oil exploration, arctic oil exploration, and shale oil
projects in Russia (Council Decision 2014/659/CFSP). The gas sector
was largely unaffected by the restrictive measures in 2014, though the
strained political situation raised concerns over the security of supply
and demand between the EU and Russia; Russia signed a 30-year gas
supply contract with China in May 2014 (Gazprom, 2014).

The ‘clash of values’ in traditional energy trade is not as evident
in decarbonization cooperation. It is important to differentiate the
impact of sanctions on EU–Russia trade in fossil fuels from dialogue
on decarbonization policies. The latter is not affected by the restric-
tive measures directly, but the ongoing tensions could jeopardize closer
decarbonization cooperation. The potential for cooperation on RES and
energy efficiency could be considered an opportunity in the context of
the uncertain future for conventional energy trade (Gazprom interview,
2010; Pichkov, 2010, Simonov, 2010), and of political relations more
generally. Since both the EU and Russia are interested in continuous
decarbonization (albeit to greatly different degrees), cooperation could
be perceived as mutually beneficial. Trust and confidence-building mea-
sures on less politicized technical issues such as market harmonization
could be a significant achievement in committing to mutual energy
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interdependence in an era of EU decarbonization. The feasibility of
this achievement may depend on the broader context of the EU–Russia
political relationship.

Russian gas will still be in high demand: with supply to China, and
demand in Russia, set to increase by 0.8 per cent per year (European
Commission & Russia, 2013, pp. 11–12), and as backup to intermittent
EU RES in the short term at least, with European Commission 2050
scenarios predicting some continued EU gas imports (European Com-
mission, 2011a, pp. 11–12). The EU is expected to remain the largest
Russian gas (and oil) export market until about 2030 (Russia, 2010,
pp. 22–23). As a result, both parties have identified carbon capture
and storage technology as ‘an item for further EU–Russia cooperation’
(European Commission & Russia, 2013, p. 7), which could be essential
for reaching decarbonization objectives. Given the lack of progress in
implementing this technology (Keating, 2013; Sharmina et al., 2013),
progress could be well served by EU–Russia cooperation.

There is an incomplete legal basis for decarbonization objectives in
Russia, delays in the approval of regulatory acts and a lack of cap-
ital (Gusev, 2013, pp. 1–2). A legal framework for domestic Russian
decarbonization objectives is needed, also for any harmonization of reg-
ulations and an increase in investment and trade between the EU and
Russia. This could provide a more stable and attractive investment cli-
mate. One option would be the development of an emissions trading
scheme in Russia. Emission trading systems exist in the EU, Switzerland,
New Zealand and Kazakhstan, with South Korea implementing one in
2015 and pilot schemes in China in 2013 (Chen & Reklev, 2013). Given
the EU’s scheme, and the difficulties experienced in reaching a price
on the market that encourages investment in RES and efficiency mea-
sures, the EU has the opportunity to offer expertise on best practice for
such a scheme in Russia.

Another regulatory harmonization option regards targets and mea-
sures through the export of the EU’s acquis on energy efficiency.
However, non-binding energy efficiency targets within the EU may
undermine the ability to export this part of the acquis and fail to ‘pro-
vide a solution to the risks of regulatory changes that might affect
energy efficiency investments in Russia’ (Boute, 2013, p. 1044) or
address the ‘declarative nature of the Russian legislation on energy effi-
ciency’ (Boute, 2013, p. 1040). Nevertheless, the flexibility for member
states and non-binding nature of the efficiency targets to 2020 and 2030
may result in lessons and best practices from individual member states.
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This may provide additional input and guidance for the strengthening
of the legal framework in Russia. The promotion of energy efficiency is
an objective of the Roadmap on EU–Russia Energy Cooperation to 2050
and an important aspect of cooperation within the EU–Russia Energy
Dialogue framework (European Commission & Russia, 2006; 2013).

Conclusions

Energy is one of key areas of EU–Russia relations. Despite the high levels
of interdependence, EU–Russia energy relations are complicated due to
several factors:

• A reluctance to liberalize the Russian energy sector,
• A series of Russian gas supply interruptions,
• Barriers to financing,
• And problems in the institutionalization of EU–Russia energy

relations.

New political challenges faced by Europe following the political turmoil
in Ukraine in 2014 are likely to contribute to further or at least con-
tinued securitization of trade in fossil fuels. We argue that despite the
complicated political context of EU–Russia relations in 2014, signifi-
cant potential for mutual benefits of cooperation on decarbonization
exist. EU member states have expertise and experience in the devel-
opment and integration of energy efficient technologies and RES, and
the Russian market provides opportunities for technology transfer and
trade. The EU’s decarbonization objectives could stimulate the devel-
opment of a domestic Russian RES industry to meet EU (and to a
lesser extent Russian) demand for technology and renewable energy
resources (biomass and RES generated electricity). Russia may also ben-
efit from a ‘greening’ of its image, with positive effects on its standing
in international environmental negotiations (Boute & Williams, 2012),
increased energy efficiency and FDI including new sources of investment
to modernize Russian energy infrastructure.

Cooperation on RES and energy efficiency can become an avenue to
strengthening cooperation in general. Energy efficiency is a key area,
described as a priority by Russia in a number of legislative acts, and
is already a central aspect of the EU–Russia energy dialogue (European
Commission & Russia, 2006). The question remains whether or not the
EU and Russia will choose to act on these opportunities.
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Despite the potential benefits of decarbonization, we also highlight
that there are significant challenges to cooperation, particularly:

• A lack of legislation and problems with its implementation,
• Underinvestment,
• A lack of governmental, industry and public support for

decarbonization objectives in Russia,
• The broader political context.

The EU and Russia should move from the rhetoric of cooperation on
decarbonization to its implementation. This chapter suggests some spe-
cific actions from both sides, which can help to overcome the main
challenges.

The EU institutions and individual member states can provide invalu-
able technical assistance to Russia in the development and implementa-
tion of legislation on decarbonization. The EU may consider leveraging
investment in RES, energy efficiency and electricity interconnection
joint projects. Commitment to the EU’s 2050 decarbonization objec-
tives will also need to be consistent, to provide both leadership and best
practice, and a market for green energy technology and energy transfers.

Russia will need to demonstrate a new willingness to commit to
decarbonization targets that have been set, and to implement the neces-
sary changes to Russian legislation. These steps may include the removal
of subsidies to domestic energy consumers, the liberalization of the
energy sector and legislative reform. Meeting decarbonization objectives
in Russia will require government leadership, alongside active industry
involvement and public support. This is likely to result more from ris-
ing conventional energy costs (price security) and securing demand for
cleaner energy from export partners than from a willingness to tackle
the environmental costs of climate change, though this may play a
salient role in the longer term.

In the short term, cooperation on energy efficiency and RES is unlikely
to resolve political tension around traditional trade in fossil fuels, but
may help to do so, and is predicted to be essential if a significant energy
trade is to continue in a decarbonized future (by 2050). With long-term
contracts to supply Russia gas to the EU, it is unlikely that EU–Russia
conventional energy trade will decrease substantially before 2030. In the
period to 2050, decarbonization offers a promising avenue for develop-
ing energy and broader political relations. Putting decarbonization at
the centre of EU–Russia relations may be essential if a mutual inter-
dependency is to be maintained in an era when energy systems are
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decarbonized, and the basis for the current hydrocarbon energy trade
diminishes.

These concerns overlap with the EU’s decarbonization agenda. In May
2014, the Commission stated that: ‘in the long-term, the Union’s
energy security is inseparable from and significantly fostered by its
need to move to a competitive, low-carbon economy which reduces
the use of imported fossil fuels’ (European Commission, 2014a). The
level of success in developing a decarbonization partnership depends
on the political will of the EU and Russia, as well as the broader
political and economic context of EU–Russia relations. While there
are significant obstacles, not least the more general political context
of EU–Russia relations in 2014, the potential is there if political will
supports it.

Notes

1. The EU’s Energy Roadmap 2050 predicts energy import dependency could
decrease from 54 per cent in 2011 to 35–45 per cent by 2050 (European
Commission, 2013).

2. The Energy Charter Treaty (1994) has been signed by 51 states. The purpose
of the Treaty is to provide a legal framework for international cooperation of
energy industries (see www.encharter.org for list of members and observers,
date accessed 20 June 2014).

3. Biofuel is a fuel (liquid, gas or solid) produced from biomass (such as
agricultural waste).

4. Between October 2013 and February 2014, about 60,000 cubic metres of nat-
ural gas were consumed in Russia, 45,000 tonnes of oil and around 30,000
tonnes of coal (Russia, 2014).

Interviews

Cameron, F. (2011) EU-Russia Centre, interviewed in Brussels, Belgium, 16 Febru-
ary 2011.

Gazprom (2010) Anonymous representative interviewed in Moscow, Russia,
7 April 2010.

Pichkov, O. (2010) Moscow State Institute of International Relations, interviewed
in Moscow, Russia, 7 April 2010.

Simonov, K. (2010) Director General of National Energy Security Fund, inter-
viewed in Moscow, Russia, 8 April 2010.
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11
EU–Norway Energy Relations
towards 2050: From Fossil Fuels
to Low-Carbon Opportunities?
Torbjørg Jevnaker, Leiv Lunde and Jon Birger Skjærseth

Introduction

The European Union (EU) has promoted ambitious energy and climate
policies, particularly since 2008, aiming for progressive decarbonization
towards 2050. Norway is the EU’s second most important energy part-
ner, behind mighty (and occasionally controversial) Russia. More than
30 per cent of the gas imported by Germany, France and the United
Kingdom comes from Norway, and new power cables will strengthen
the already important electricity trade between Norway and EU mem-
ber states. Norway shares the overall climate ambitions of the EU and
policymakers on both sides have cooperated closely to structure their
energy interfaces so as to facilitate decarbonization.

But the EU’s decarbonization ambitions also bring to light impor-
tant structural challenges for this important energy interface. Fossil fuels
continue to dominate the Norwegian economy. Oil and gas revenues are
responsible for one quarter of the country’s GNP and half its export rev-
enues, and make up the world’s largest sovereign wealth fund (currently
700 billion EUR, likely to grow to several trillion EUR by 2030). Oil and
gas production causes more than a quarter of Norway’s greenhouse gas
(GHG) emissions. Furthermore, the share of the oil sector is increasing,
leading to serious questions as to whether the country can comply with
established GHG emission reduction targets. Any Norwegian govern-
ment in the period to 2050 will face dilemmas of managing the key
national interest of maximizing profits from the oil and gas sector on
the one hand, while complying with expectations to decarbonize the
economy on the other.

222
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The EU’s decarbonization target – reducing GHG emissions by 80–95
per cent by 2050 – challenges Norway’s energy interests in various ways.
First, there is a market effect. As the EU takes almost all Norwegian gas
exports today, any significant reduction in European gas use will hurt
the Norwegian economy. Oil is traded globally and can in theory be
sold beyond Europe, but large reductions in European oil use will also
represent a challenge to any Norwegian finance minister. Norwegian oil
and gas interests would be challenged even further if the EU should
evolve into a firm and credible global driving force for decarbonization,
contributing to reduced petroleum demand globally.

Second, there is a regulatory effect. Although Norway is not an EU
member and enjoys considerable policy independence, it is deeply inte-
grated in the EU energy and environmental regulatory system through
the Agreement on the European Economic Area (EEA). This agreement
gives Norway access to the EU’s internal market in exchange for har-
monization of EU legislation relevant to such cooperation. But would
any Norwegian government accept EU regulations that could negatively
impact Norway’s ability to extract more oil and gas from its continental
shelf, and not least from the emerging Arctic petroleum bonanza?

This conventional and somewhat negatively laden national interest
perspective should be complemented with a focus on how technolog-
ical and political change might help Norway adapt and innovate to
cope with dynamic European and global climate policies. Technologi-
cal breakthrough in CCS, for instance, could greatly improve political
acceptance of natural gas in the longer term. Moreover, improvements
in Liquefied Natural Gas (LNG) technology might help Norway direct
gas increasingly beyond Europe to balance any reduction of demand
from EU member states, whether for climate policy or other reasons.
Grid extension to Europe could accelerate Norway’s capacity to trans-
form its hydropower into a ‘green battery’ for Europe (although the
potential should not be exaggerated). European clean energy and other
green-tech companies would be happy takers of upscaled investments
from the Government Pension Fund Global (the so-called oil fund)
that might withdraw from oil and gas and increasingly target the
‘decarbonization economy’ instead.

Our main hypothesis, based on current policies, is that Norway
will make determined efforts to maintain and secure its energy-policy
independence, including the ability to maximize oil and gas proceeds
from its continental shelf, even in the face of quite successful EU
decarbonization policies towards 2050. In our main scenario, full EU
decarbonization is considered highly uncertain and probably unrealistic
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unless the rest of the world moves in the same direction. In the
following, we discuss the prospects and conditions for successful EU
decarbonization, and the likely impacts for Norway and the Norway/EU
energy interface.

Studying the implications of EU 2050 decarbonization is fraught with
methodological challenges. First, uncertainties about the nature and
pace of decarbonization over the coming decades loom large, and our
analysis rests on assumptions that must be made as explicit as possible.
Second, it is extremely difficult to distinguish impacts on Norwegian
energy futures as regards

(1) EU decarbonization policies,
(2) market developments in Europe that may or may not be strongly

related to EU and/or national state decarbonization policies,
(3) energy and climate policies outside the EU,
(4) market developments related or non-related to government policies

beyond the EU and
(5) the possible impact of EU decarbonization policies on the rest of

the world and the potential indirect impacts on Norway’s scope of
energy action from such EU-impacted global developments.

Tracking Norwegian impacts on the EU’s decarbonization policies and
practice is also challenging, although the universe of possible ‘impact
paths’ is somewhat smaller and more manageable.

We start with an historical and contextual overview of EU–Norway
energy relations, explaining how Norway is already integrated in EU
energy and climate policies, and where it has retained policy indepen-
dence. This section shows that Norway has been able to adapt to new EU
legislation without changing practice significantly. We then present the
2014 energy and climate policy interface, and discuss what lies ahead
with regard to the EU’s 2020 targets. Next, we broaden the perspective.
First, we present our perspective on EU decarbonization policies and
scenarios to 2050, and discuss Norway’s options and scope of action in
relation to three main (and highly simplified) scenarios. We then turn
to possible EU responses to potential Norwegian energy/climate policy
scenarios, and conclude by summarizing the main arguments.

1. Historical overview

Norway has a long history of cooperating with the EU, including
on energy issues. We note two interrelated types of energy rela-
tions between Norway and the EU. First, there is an economic trade
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relationship, where Norway is a net exporter of oil, gas and electric-
ity, with the EU as a net importer. Despite many shared interests, this
means differing interests on energy issues between Norway as a seller
and the EU as a buyer, while also establishing considerable interdepen-
dence (Norges offentlige utredninger, 2012, p. 547). Second, there is
a regulatory relationship through the EEA Agreement, where Norway
has implemented EU energy legislation of relevance to the internal
market. The EU’s decarbonization strategy to 2050 is likely to affect
energy relations along both dimensions, but let us first turn to how this
relationship has developed historically.

1.1 Energy trade between Norway and the EU

The EU and Norway enjoy a substantial and important relationship in
terms of energy trade, with Norwegian exports of oil, natural gas and
electricity. Norway has supplied oil and gas to Europe since the early
1970s, gradually becoming the continent’s second largest supplier (after
Russia). Relatively easy to transport, oil is flexible in terms of export des-
tination. By contrast, exports of natural gas depend mostly on pipelines
built for export to countries that today are EU members. LNG is the
increasingly important exception, although it constituted less than 5 per
cent of Norwegian gas exports in 2013, some of which went through
the Northern Sea Route to Asia (Norway, 2013b, p. 46). For the EU,
imported gas from Norway covers almost 20 per cent of total gas con-
sumption (Norway, 2013b, p. 44), and more than 30 per cent of gas
imports. In 2012, Norway surpassed Russia, thus becoming the largest
supplier of natural gas to the EU. The latter was partly due to a price
reduction on Norwegian gas, with supply contracts gradually shifting
towards spot pricing rather than the oil-pricing sustained by Russia’s
Gazprom (EurActiv, 2013). By early 2014, Russia was back ahead of
Norway, although the 2014 political crisis over Ukraine has shrouded
future export trends in considerable uncertainty (see also Chapter 10).

The EU gas market is thus extremely important for Norway, and the
current trends of decreasing oil production and increasing gas produc-
tion in Norway further strengthen Norway’s dependence on the EU
(Norges offentlige utredninger, 2012, pp. 548–549). No wonder then
that Norwegian policymakers and companies are concerned about the
recent squeeze on the role of gas in Europe, due to large inflows of cheap
coal from the United States, massive (subsidized) growth in renew-
able power and energy-efficiency gains in the European power sector.
These concerns are further reinforced by Russia’s Ukraine adventure that
provides European policymakers with another argument to turn away
from gas.
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Figure 11.1 Norwegian net export of electricity 1995–2011 (in terawatt-hours,
TWh)
Source: Statistics Norway (2013).

Electricity trade between Norway and the EU has also increased. Like
gas, electricity trade requires a transmission network. Such cross-border
network capacity has been expanded over time, first to the other Nordic
countries – both prior to and after the latter joined the EU – and more
recently to other EU member states as well. In 2008, an interconnec-
tor between Norway and the Netherlands was put into operation, and
new interconnectors are planned to Germany by 2018 and to the United
Kingdom by 2020. Norway is a net exporter of electricity. However, as
shown in Figure 11.1, and in contrast to the trade in petroleum prod-
ucts, which are generally exported, some years have seen a net import
of electricity to Norway from EU member states.

The overall significance of electricity exports is dwarfed by gas exports.
In 2012, the amount of natural gas that was exported was equivalent
to ten times the total Norwegian ‘normal year’ production of electric-
ity (120 TWh) (Norway, 2013b, p. 44). In contrast, Norwegian power
export at its highest has remained below 20 TWh (see Figure 11.1). Elec-
tricity export is likely to increase with the planned growth in renewables
to 2020.

1.2 Regulation and energy relations

Energy relations between Norway and the EU extend beyond trade.
An institutional framework for political cooperation that encompasses
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legal harmonization has been in place since 1994. Although Norway
rejected EU membership in the 1972 and 1994 referenda, it participates
in the EU’s internal market through the EEA. Signed in 1992, this agree-
ment remains Norway’s most comprehensive international agreement.
Although it grants access to the EU policy process through participa-
tion in the Commission’s expert committees, the main emphasis is
on Norwegian implementation of EEA-relevant EU legislation (Norges
offentlige utredninger, 2012). Norway has implemented significant EU
legislation through the EEA Agreement. If a legal act is deemed to be
of relevance to the internal market, it is normally considered to be
EEA-relevant and thus requires transposition into national legislation
in the signatory countries.1 Some adjustment of the specific legal act in
question may be undertaken, but only after negotiations with the EU
(Utenriksdepartementet, 2012a, pp. 16–17).

Norway has also contributed financially (3,272.5 million EUR from
1994 to 2014) to social and economic cohesion in Europe through the
EEA Grants. Major parts (36.1 per cent) of these funds have been allo-
cated to energy efficiency and renewable energy projects targeting GHG
emissions (see Table 11.1).

Initially, the Norwegian government did not expect the EEA Agree-
ment to have much impact on Norwegian energy policy (Austvik &
Claes, 2011, p. 17). When the agreement entered into force in 1994, the
EU had yet to develop a common energy policy, so energy issues were
not given much attention. EU energy policy developed especially during
the years 1994–2007. A separate ‘energy dialogue’ was initiated in 2002
for regular meetings between the Commission (especially its Directorate-
General for Energy) and the Norwegian government (particularly the
Ministry of Petroleum and Energy). This activity was envisaged as com-
plementary to the EEA structure. The dialogue’s agenda includes issues

Table 11.1 Norwegian EEA grants for energy and climate programmes
2009–2014

Theme Amounts (percentage
of total)

Environmental protection and management �153.4 million (8.6%)
Climate change and renewable energy �208.4 million (11.6%)
CCS � 184 million (10.3%)
Green industry innovation � 98.9 million (5.6%)

Source: Utenriksdepartementet (2012b).
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concerning energy infrastructure, energy developments to 2050, natural
gas, renewables and the internal energy market. The Norwegian gov-
ernment considers this dialogue important for mutual understanding
and knowledge exchange (Utenriksdepartementet, 2012a, p. 66; Olje-
og energidepartementet, 2013a, p. 2).

The geographic and competence expansion of the EU has been accom-
panied by a corresponding expansion of EEA cooperation. Still, Norway
remains almost entirely excluded from EU decision-making, without
voting rights or representation in the European Parliament, the Council
of Ministers or the European Council. In energy-related policy, Norway
has implemented much EU legislation of relevance to the internal mar-
ket through the EEA Agreement (Utenriksdepartementet, 2012a, p. 65).
EU legislation on competition and state aid, and the removal of barri-
ers to trade has had some impacts on Norwegian energy policy (Norges
offentlige utredninger, 2012, p. 547). EU legislation on licensing within
the petroleum sector, on gas sales and on electricity markets has also
been implemented in Norway.

However, EU legislation has been only one of several factors shaping
Norwegian energy policy since the early 1990s. Other important factors
include the evolution of markets, infrastructure construction and the
international diffusion of general liberal economic trends (Austvik &
Claes, 2011, p. 47). Moreover, Norway’s position as a major energy
exporter has given it energy-issue leverage vis-à-vis the EU – leverage
that extends beyond limited formal access to decision-making. Thus,
although EU legislation has been implemented for the petroleum sec-
tor and the mainly hydro-based electricity sector, the impact so far has
been relatively weak. Successive Norwegian governments retained the
scope to implement EU requirements as they see fit, which – with some
exceptions – has not led to major shifts in Norwegian energy policy.

The application of EU legislation within the petroleum sector has been
affected by a more general discussion of the scope of the EEA Agreement.
Norway argues that the agreement does not apply to the Norwegian
Continental Shelf, from which its oil and gas are extracted. Nevertheless,
‘Norway has in practice yielded in the individual cases, and has given
EU/EEA law effect [here]’ (Norges offentlige utredninger, 2012, p. 557,
our translation). Despite the underlying conflict, then, EU policies have
affected Norwegian arrangements for issues such as petroleum licens-
ing and gas sales. Preferential treatment of Norwegian companies when
granting licenses for operating on the Norwegian Continental Shelf was
outlawed by the EU Licensing Directive. However, major parts of such
practices had anyway been removed as the result of the maturing of
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the Norwegian petroleum sector (Norges offentlige utredninger, 2012,
pp. 548, 552) and in response to WTO requirements. Greater impact can
be observed on the gas sales’ structure. Gassforhandlingsutvalget (GFU),
a centralized public body for managing Norwegian gas sales, was dis-
banded following an infringement process initiated by the European
Free Trade Area (EFTA) Surveillance Authority (Norges offentlige utred-
ninger, 2012, p. 548).2 This issue has been referred to as ‘one of the
biggest conflicts between Norway and the EU’ (Norges offentlige utred-
ninger, 2012, p. 556, our translation), with a turbulent implementation
process. However, the actual consequences were perhaps less impor-
tant, as there remains a high degree of centralization in Norwegian gas
exports (Claes & Vik, 2012, p. 110).

The EU deliberations to regulate the offshore energy sector, to
enhance security and environmental protection in the wake of the
BP oil spill in the Gulf of Mexico in 2010 (the Deepwater Horizon
accident), encountered strong resistance from petroleum-production
interests in Norway and oil-producing EU countries like the United
Kingdom. The Norwegian minister for petroleum and energy, and the
Norwegian petroleum industry, contested the EU’s view that the sub-
sequently adopted Directive for offshore safety (Directive 2013/30/EU)
was relevant to the EEA (Aftenbladet, 2013).

Within the power sector, EU electricity market legislation prior to
2009 did not put much pressure on Norway, because it and the
other Nordic countries were forerunners in liberalizing electricity mar-
kets in the early 1990s (Claes & Vik, 2012, pp. 108–110). However,
Norwegian regulation of property rights to hydropower facilities had
to be changed following a ruling of the EFTA Court. The practice
of differential treatment of public and private ownership had to be
removed.3 Successive governments in Oslo were reluctant to change
the Norwegian practice. Following the court ruling, a legal change
was adopted that complied with the ruling by lessening the possibility
of private ownership over hydropower production – thus, contrary to
expectations, actually strengthening public ownership (Norges offentlige
utredninger, 2012, pp. 560–561). Similarly, EU legislation required
changes in Norway’s policies on electricity consumption, but it proved
possible to continue Norwegian arrangements despite complying with
EU legislation.4

Prior to 2009, then, Norwegian energy policy did not radically change
due to EU legislation. As a major energy exporter to the EU, Norway
found ways to adapt without significantly altering its practice. The EU’s
agreement in 2009 to achieve ambitious GHG emission reduction in
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2020 and 2050, however, could lead to greater impacts on Norway’s
energy policy – and its energy exports.

2. EU and Norway towards 2020

EU climate and energy legislation since 2008/2009 seems set to make a
deeper impact on Norway. In December 2008, agreement was reached
on an integrated climate and energy package. GHG emission, renew-
able energy and energy-efficiency targets were adopted for 2020, later
accompanied by long-term roadmaps towards 2050 (see Chapter 1).
EU legislation on climate change has changed radically since Norway
adopted the EEA Agreement (Utenriksdepartementet, 2012a, p. 66).
Prior to the EU’s climate and energy package, Norwegian climate policy
became more formalized and detailed due to the impact of EU law via
the EEA Agreement, but EU policy served mainly to empower the posi-
tions of Norwegian actors that influenced the national policymaking
process (Boasson, 2011, p. 29). EU efforts to integrate climate and energy
policy by simultaneous adoption of several types of legislation chal-
lenged Norway’s EEA procedures, which had been designed for handling
separate legal acts from the EU (Norges offentlige utredninger, 2012,
p. 565; Stortinget, 2012). Although Norway was not bound by the EU’s
overarching climate policy goals, the central measures in the package –
revision of the EU ETS and the Renewable Energy Directive – were
judged EEA-relevant and were implemented in Norway (see Table 11.2).

Norway regarded carbon pricing as the most cost-effective instrument
for realizing GHG emission reduction targets. In 1991, Norway intro-
duced a CO2 tax, and in 2005 it established a domestic ETS. This latter
became fully integrated in the EU ETS from the second trading phase
(2008–2012) onwards. Norway is thus part of the revised ETS for the

Table 11.2 Norwegian transposition of the EU climate and energy
package and related acts as of October 2014

EU legal act EEA relevance Transposition completed

ETS Directive Yes Yes
RES Directive Yes Yes
Carbon Storage Directive Yes Yes
Effort-Sharing Decision No Not applicable
Car Emissions Regulation Yes Pending
Fuel Quality Directive Yes Pending

Source: Jevnaker (2014).
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third trading period (2013–2020). As the number of Norwegian sectors
exposed to the EU ETS increased, the carbon price actually decreased
significantly.5 The petroleum sector (mainly offshore oil and gas produc-
tion) had been subject to CO2 taxes since 1991, but from 1998, the tax
rates on oil and gas in the North Sea dropped significantly (Christiansen,
2000). An additional reduction came with the inclusion of the sector in
the EU ETS in 2009. Based on the principle that total emissions costs
should remain unchanged, the level of the CO2 taxes was reduced in line
with the anticipated ETS allowance price. In reality, the total carbon cost
decreased significantly due to the low prices of ETS credits (Aftenbladet,
2012a), until the CO2 tax was adjusted up again from 2013 onwards
(Finansdepartementet, 2012, p. 167). Until 2020, the carbon price will
probably remain too low to spur any real innovations for the longer
term – the lock-in of old polluting technologies is the more likely result
(Skjærseth, 2014).

In contrast to emissions trading, the Norwegian government did not
welcome EU pressure for Norway to increase its use of renewable energy
sources (RES). Given the already high share of RES in its energy mix
(renewable hydroelectric power accounts for 96 per cent of total inland
electric power consumption), this was not perceived as contributing to
further GHG emission reduction. In general, energy savings and new
RES will have limited impact on GHG emissions in Norway compared
to most other countries. A prevalent criticism in Norway, whose climate
policy has traditionally consisted of general cross-sectoral economic
measures for emission reduction, was that additional GHG emission cuts
in its EU ETS sectors would allow for a corresponding increase in emis-
sions elsewhere in Europe, given the cap on total European emissions.
Moreover, additional measures beyond the ETS could reduce emissions,
and thereby demand for ETS allowances, in turn lessening the incentives
to invest in low-carbon technology.

As regards electricity, the low capacity in cross-border networks means
that increasing production could depress electricity prices. As a result,
the RES Directive was subject to prolonged negotiations with the
Commission. Particularly controversial was the share of renewables,
which, given Norway’s starting point, was expected to be set at a
level far higher than for the rest of Europe (and higher than the
50 per cent maximum limit specified in the Directive). The 2020
renewables target for Norway that emerged from the negotiations was
a 67.5 per cent share of total consumption, compared to 58.2 per cent
in 2005 (Utenriksdepartementet, 2011, p. 5).6 In order to increase RES-
based electricity production, Norway established a technology-neutral
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common green certificates market with Sweden, aiming to increase RES-
based power production by 26.4 TWh by 2020. In 2012, its first year of
operation, this green certificates market led to an increase of 0.4 TWh
in Norway (mainly hydropower) and 2.8 TWh in Sweden (Norway &
Sweden, 2013). In 2014, Norway had no plans to extend the scheme
beyond 2020 (Nationen, 2012).

The completion of Norway’s transposition of other climate- and
energy-related acts (the Car Emissions Regulation and the Directive
on Fuel Quality, respectively) was still pending as of March 2015 (see
Table 11.2). Norway has been capturing and storing CO2 in geolog-
ical structures on the continental shelf since 1996 at the Sleipner
offshore field, and has worked with industry to develop CCS on gas-fired
plants (Miljøverndepartementet, 2009). In 2012, Norway established a
centre for development and demonstration of various CCS technolo-
gies, although the newly elected government announced a re-think
in 2013 (Olje- og energidepartementet, 2013b). A full-scale, prestigious
capture project at Mongstad gas-fired power plant and refinery was can-
celled. Against the background of active involvement in international
CCS developments as well as active engagement in the EU’s legislative
process, the Norwegian government considers itself as important for
the EU’s CCS Directive (Utenriksdepartementet, 2012a, p. 39; see also
Jevnaker, 2014).

The transport-related policies in the Fuel Quality and RES Directives
could put pressure on Norway. The RES Directive’s sector-specific tar-
get of a 10 per cent RES share within the transport sector has been
regarded as challenging, while the Fuel Quality Directive spurred con-
troversy because the reference year against which efforts were to be
measured was set at 2010. Representatives of the petroleum industry
(Statoil, Esso/Exxon Mobil) and of the government criticized this for
disregarding early action, that is to say, the efforts to reduce emissions
prior to 2010 (Teknisk ukeblad, 2012b). Moreover, Statoil’s ownership
of unconventional oil production in Canada aligns its commercial
interests with the Canadian position on whether there should be a
common default value for calculating life cycle GHG intensity for emis-
sions from conventional and unconventional oil production under
the Directive. This would be assumed to penalize tar sands in par-
ticular, due to their uniquely high carbon content. The Norwegian
Minister of Petroleum and Energy supported this critique (Aftenbladet,
2012b).

Thus, the two central pieces of the EU’s climate/energy package have
had opposite effects. The RES Directive forced Norway to adopt measures
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to increase its production of RES in line with the EU’s decarbonization
vision. The revised ETS seems to have weakened Norway’s climate policy,
due to the low carbon price that provides scant incentives for industry
to invest in low-carbon solutions for the future.

3. EU and Norway towards 2050

Decarbonizing Europe by 2050 will be challenging for Norwegian
petroleum-export interests, particularly in the absence of affordable
CCS technologies. Despite long-term visions and binding short-term
policy instruments, the future European energy mix and policy frame-
work are highly uncertain. Long-term implications for Norway are likely
to depend on at least: developments in EU climate and energy poli-
cies, technologies and energy markets; developments in international
climate policy, technologies and energy markets; and the relation-
ship between external developments and developments within Norway.
In the following, we focus mainly on policy developments. Three scenar-
ios for how this may play out are presented, followed by an assessment
of how the EU could manage its energy relations with Norway under the
various scenarios.

3.1 EU Policy in an international context

In March 2011, the European Commission published a roadmap
prepared by DG Climate Action for moving towards a competitive
low-carbon economy by 2050 (European Commission, 2011a). This low-
carbon roadmap is a stepwise strategy based on GHG emission reduction
milestones towards 2050. GHG emissions should be reduced by 25 per
cent in 2020, 40 per cent in 2030 and 60 per cent in 2040 below 1990
levels, in order to reach a reduction of 80 per cent by 2050. Of particular
relevance for Norway is, first, that electricity will play a more significant
role. The power sector ‘can almost totally eliminate [its] CO2 emissions
by 2050, and offers the prospect of partially replacing fossil fuels in
transport and heating’ (European Commission, 2011a, p. 6). Second,
more domestic energy sources would be used, in particular renewables.
Imports of oil and gas ‘would decline by half compared to today, reduc-
ing the negative impacts of potential oil and gas shocks significantly’
(European Commission, 2011a, p. 12). In June 2011, 26 of the then 27
EU member states agreed with the presidency conclusions based on the
roadmap, which referred indirectly to the target of 25 per cent reduc-
tion by 2020, with Poland (supported by energy-intensive industries)
blocking consensus (Skjærseth, 2013).
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In December 2011, the Commission published an Energy Roadmap
2050 prepared by DG Energy (European Commission, 2011b). This
energy roadmap analyses the implications of the 2050 decarbonization
target, particularly for the energy sector. Here the key message is that
greater energy efficiency and more use of renewables to achieve 80–95
per cent reduction by 2050 will cost about the same as continued heavy
reliance on nuclear power and fossil fuels. Of relevance for Norway is
that gas is set to play a key role for the transformation of the energy
system. In the short and medium term, gas can substitute for coal and
oil until at least 2030 or 2035. Long-term gas-supply contracts ‘may
continue to be necessary to underwrite investments in gas production
and transmission infrastructures’ (European Commission, 2011b, p. 12,
emphasis added). Oil demand will be affected by the switch to renew-
able and alternative fuels, but ‘oil is likely to remain in the energy mix
even in 2050 and will mainly fuel parts of long distance passenger and
freight transport’ (European Commission, 2011b, p. 12).

The future of fossil fuels beyond 2030 will depend on CCS, which
will have to be applied from 2030 in the power sector in order to reach
the decarbonization target. If CCS is applied on a large scale, gas may
become a low-carbon technology. Otherwise, ‘the long term role of
gas may be limited to a flexible back-up and balancing capacity where
renewable energy supplies are variable’ (European Commission, 2011b,
p. 12). As of 2014, EU CCS policy and deployment is in trouble for var-
ious reasons, including low public acceptance, lack of funding and a
very low carbon price. At today’s low carbon prices, CCS investment
simply does not make sense for operators. The picture in Norway is not
much brighter, following the reduced ambitions for realizing the above-
mentioned prestige CCS project domestically, and announcing support
to international projects as an alternative (Olje- og energidepartementet,
2014).

In June 2012, Poland vetoed the Energy Roadmap as well, arguing
that EU efforts should be matched internationally and that references
to ‘decarbonization’ should be deleted (Skjærseth, 2013). Poland is the
largest coal producer in the EU, and its import dependency is among
the lowest in the EU. A Polish impact assessment study of the Energy
Roadmap concluded that the benefits are few and the costs high (Polish
Chamber of Commerce, 2012).

These EU roadmaps have been developed as general steering docu-
ments towards 2050. To affect the energy mix in the member states, the
2050 strategies need to be backed up by binding longer-term climate and
energy policies. The Commission proposed an EU climate and energy
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policy framework for 2030 in January 2014, adopted by the European
Council in October 2014 (European Commission, 2014). The key com-
ponent is binding target for at least 40 per cent domestic reduction in
GHG emissions by 2030 below the 1990 level (see Chapter 1 for more
details).

The Norwegian government did not take the opportunity to partic-
ipate in the open consultation process in mid-2013, but sent a letter
in December 2013 to the Commission stating Norway’s preference for
a single target – for emission reduction – for EU decarbonization plans
to 2030. The Norwegian contribution to decarbonization was presented
as providing electricity for capacity markets, and through continued
exports of natural gas, which emits less CO2 than other fossil fuels
(Norway, 2013a).

Adopting new climate and energy policies will also depend on inter-
national developments. Even though unilateral EU action can provide
various benefits such as early-mover advantages, reduction of import
dependencies and significant air pollution and health co-benefits,
decarbonization scenarios assume that global climate action is taken.
In particular, global action is needed to counter carbon leakage and
adverse effects on competitiveness in energy-intensive industrial sectors
exposed to international competition. Moreover, the costs of investment
depend on global regulatory frameworks, and most energy technologi-
cal developments are likely to emerge in Asia and the USA. This means
that achieving a new, binding and ambitious climate agreement in 2015
(or later) will be pivotal for decarbonizing Europe, and consequently for
the implications for Norway.

The 2008 climate and energy package was intended to strengthen
EU leadership towards a new, ambitious and binding climate treaty
that would include all major emitters. That failed, as nations like the
United States, China and India refused to follow. The 2009 ‘Copenhagen
Accord’ did not set global reduction targets, did not amount to what
scientific advice holds is necessary to remain within the 2◦Celsius objec-
tive, and it was not legally binding. Since then, progress on a new global
climate agreement has been slow. Even with the 2012 Doha outcome
including a second commitment period under the Kyoto Protocol appli-
cable to the EU and Norway, it is highly uncertain whether a new climate
agreement can align EU actors in practical support of decarbonizing
Europe by 2050. In the 2030 framework, the European Council has
not proposed to raise the 40 per cent target if others follow, but will
revert to the issue after the Paris Conference. An increase in ambition
is highly unlikely. This change in strategy reflects the poor experience
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from Copenhagen and increased opposition to unilateral action within
the EU.

3.2 Norway’s options in the EU/international context towards
2050: Three scenarios

Based on the potential developments within the EU and at the interna-
tional level, we have synthesized three scenarios. In the first scenario, the
outcome in Paris will be based on a ‘pledge-and-review’ approach. The
EU’s 2030 plan fails or become significantly watered down. Norway will
then be left with the current 2020 package of policies. In that case, the
outcome is fairly predictable: increase in RES production based on more
hydroelectric power and some wind power, in line with the 2009 RES
Directive. The certificate system and other subsidies are not likely to con-
tinue after 2020. Still, the EU’s RES Directive is expected to contribute to
Norwegian and Nordic surplus of electricity in 2020 (Teknisk ukeblad,
2012c; 2012d). A lively debate in Norway questions whether the surplus
should be exported (if this would in fact contribute to reducing total
emissions in Europe, given the overall cap set by the EU), or if it should
be used to replace the use of fossil fuels in the transport and petroleum
sectors (Teknisk ukeblad, 2012a). This issue is far from resolved, but the
change in installed capacity might trigger a stronger push for export-
ing electricity from the Nordic power market to other parts of Europe,
thus expanding Norway’s electricity relations with the EU after 2020 and
bolstering Norway’s role as net exporter of clean electricity.7

The carbon price is likely to remain low until 2020, depending on
economic activity and developments in emissions in the EU ETS sectors.
This will ease the pressure on the petroleum industry and make it more
difficult to develop commercially available CCS. We will generally not
see the EU directly challenging Norwegian resource management in the
Arctic on climate change grounds. The pressure for further exploration
for Arctic oil and gas is likely to increase, although more technologically
advanced and expensive projects will be sensitive to price developments
in the oil and gas markets.

In the second scenario, the outcome from Paris will be somewhat more
than business as usual. The Commission’s 40 per cent GHG cut proposal
for 2030 will be adopted with a ‘view’ to 2050 decarbonization. The
implications for RES production in Norway are likely to be as above.
Pressure will increase on the EU ETS sectors, including the petroleum
industry. If the carbon price rises significantly, incentives to develop CCS
and other low carbon technologies will increase. Norwegian gas interests
will benefit from higher carbon prices, as coal has higher CO2 emissions
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than gas. In 2014, coal was outperforming gas, due to the low carbon
price, low coal price and high gas price. The price difference between gas
and coal is also linked to the imperfect liberalization of the European gas
market. Increased liberalization, including moving from long-term oil-
indexed contracts towards spot pricing, will curb the gas price, which is
not necessarily in line with Norwegian gas industry interests.

In this scenario, Europe is likely to continue to demand Norwegian
gas and oil (while perhaps less than in 2014), and Norway will proba-
bly also have succeeded in diversifying gas exports in the form of LNG
to other less decarbonization-prone regions (gas prices in East Asia are
assumed to remain far higher than in Europe). At the same time, ambi-
tious EU policies are likely to be mirrored in quite ambitious Norwegian
climate policies. These policies will probably reflect current Norwegian
priorities: investing in CCS, focusing on cost effectiveness, working with
EU and other likeminded players for effective ETS markets and a higher
carbon price, investing in regions and in areas of low-hanging fruits of
carbon reduction through tropical forest protection, and standing forth
as a major financial investor in decarbonization (not least through its
oil fund). It is also likely in this scenario, which assumes a gradually
higher carbon price, that the most risky and expensive fields, including
some in Arctic areas, will not be exploited, because higher carbon prices
will make them unprofitable. On the whole, oil and gas are likely to
lose some of their current primacy in the Norwegian economy, although
retaining an important role.

In the final scenario, the EU makes its decarbonization vision and
GHG emission reduction trajectory towards 2050 legally binding, with
massive support within an ambitious international climate treaty based
on global carbon pricing. This will prove extremely challenging for
Norway’s petroleum interests. It will strengthen the environmental lob-
bies calling for a halt to any further exploration for Arctic oil and gas
and to some developments in mature areas on the Norwegian continen-
tal shelf. The argument that scientific analyses indicate that new Arctic
fossil fuel reserves should remain in the ground to allow the world to
achieve the 2◦Celsius target was actively pursued by green parties in the
2013 Norwegian election campaign, and has solid resonance in similar
quarters across Europe, with calls for a moratorium on Arctic petroleum
exploration.

Whether climate change concerns will impact Norwegian petroleum
policies in the High North (which they have not yet done) are likely
to be decided by global market developments influencing the profitabil-
ity of Arctic drilling (that is, the shale-gas revolution). Global climate
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policies can be one factor, if nations agree on a stiffer carbon price.
If the EU continues to press for more radical climate policies globally,
that may come to constitute one of several forces that tip the eco-
nomic balance in the Arctic against further production of oil and gas.
That would also strengthen purely economic arguments in favour of
reduced exploration as a result of the rise in exploration costs, declin-
ing export markets and domestic macroeconomic concerns. Recently,
a government-appointed committee consisting of representatives from
the Ministry of Finance, the two largest employers’ and trade unions and
Statistics Norway argued that Norway should slow down its exploration
and development of new fields for economic reasons.8 The government
promptly dismissed this proposal. In a related development, however,
the government decided in March 2014 to solicit a comprehensive study
of the pros and cons of moving the 700 billion EUR oil fund out of fossil
fuels (which currently comprise almost 10 per cent of the fund’s invest-
ments). Should this option get support in the upcoming study, it will
boost investment in non-fossil fuel sectors globally, and should serve to
question the predominance of oil and gas in the Norwegian economy.

The main option for maintaining the Norwegian fossil fuel regime
appears to be the development and commercialization of CCS. Norway
has, as noted above, invested significant resources in CCS development
applied to gas, albeit with limited success. We can expect the develop-
ment of CCS to get a forceful push under this scenario, as most fossil
fuel-exporting actors will find themselves facing the same challenge.

3.3 EU responses and management

The main challenges for the EU are threefold. First, Norway strongly
emphasizes the importance of retaining its national sovereignty over
its energy mix, strategy and policy. A second and related point is that
Norway is not an EU member. It has an EU-sceptical population and few
decision-makers who consider Norway in an EU context. Finally, there is
a split between the Norwegian Ministry of the Environment, which has
main responsibility for climate policy, and the Ministry of Petroleum
and Energy. This split, at least partially mirrored in conflicts between
environmental and energy/industry players in EU institutions, impedes
the government’s ability to develop unified Norwegian positions and
makes it more difficult for the EU to manage its relations with Norway
towards decarbonization.

Despite these challenges, how the EU will manage its energy relations
with Norway depends on the scenario. In the first scenario, exist-
ing cooperating structures described above are not likely to change
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significantly. The EU is managing its evolving energy relations with
Norway by keeping an open door based on buyer/seller interdepen-
dence. In the second scenario, investment in new infrastructure and
the renegotiation of long-term gas supply contracts will be challenging
for Norway. This may call for more active coordination of EU exter-
nal energy relations. As to the final scenario, the EU 2050 Energy
Roadmap states explicitly that the transition to a low-carbon econ-
omy will be managed in close contact with the EU’s energy partners,
including Norway. Due to the importance of the Norwegian energy sec-
tor for the EU, Norwegian decision-makers enjoy good access to the
European Commission, particularly DG Energy, and other EU institu-
tions. Moreover, closer cooperation could arise through coordinating
the implementation of EU decarbonization policy, due inter alia to the
need to flesh out the technical details in expert committees. Participa-
tion in policy-preparation of authorities and stakeholders from Norway
could also strengthen cooperation. Nevertheless, although access to
deliberations is often granted, this cannot compensate for the lack of
the right to vote, as discussions are often made under the ‘shadow of the
vote’ – arguments are weighed in light of voting power. If the EU were
to move towards stronger policy measures to achieve decarbonization
by 2050, this could increasingly put pressure on the ‘sustainability’ of
Norway’s association with the EU through the EEA Agreement. However,
the 2014 Ukraine crisis may increase the attractiveness of Norway as a
fossil fuel provider to the EU as increased delivery of oil and gas from
Norway could reduce EU dependence on energy imports from Russia
(Aftenposten, 2014).

Conclusions

The key EU challenge involved in engaging Norway in decarbonization
lies more in the country’s fossil fuel interests than in how external
energy relations are managed by the EU. The transformative effect of
oil and gas has been significant in the Norwegian economy. Essentially,
Norway today is locked in a fossil regime where resources, knowledge,
policy, technology, organizations and business are directed towards the
exploration, production, distribution and consumption of fossil energy.
The key challenge is to transform this fossil energy regime into a regime
based on low-carbon energy and solutions.

Against this backdrop, we have explored three scenarios based on
EU and international climate policies that to varying degrees may
challenge the Norwegian fossil fuel regime and offer new low-carbon
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opportunities. In the final and ‘greenest’ scenario, the EU makes its
decarbonization vision and GHG reduction trajectory towards 2050
legally binding, backed by massive internal support within an ambitious
international climate treaty based on global carbon pricing. We believe
that this is what it will take to seriously challenge Norway’s petroleum
interests in the absence of domestic reasons for changing pathways.
Still, external pressures also contribute by providing new opportunities
for Norway, like the export of renewable electricity, the development
of low-carbon technologies and internal debates on disentangling the
700 billion EUR oil fund from fossil fuels.

Fossil fuels constitute an important dimension for Norway’s rela-
tions to the EU and not least major EU member states like the United
Kingdom and Germany. Issues related to trade in petroleum products
constitute a major share of Norwegian interaction with Europe. This
concerns interaction within the political and economic realm, which
perhaps would be significantly lower without such trade. Consequently
(in the absence of successful CCS), decarbonization challenges not only
the regime of fossil fuels, but also a major part of EU-Norwegian rela-
tions. To avoid a weakening of these ties, the political and economic
bonds that accompany trade in petroleum products will have to be
replaced by something else. While increasing trade in RES-based elec-
tricity could represent an interesting avenue for future energy relations
under decarbonization, even the prospect of Norway as a ‘green battery’
is unlikely to offer an equivalent replacement given the sheer magnitude
of Norway’s petroleum-related export to the EU.

Notes

1. This occurs through a screening process. The EEA Committee, consisting of
representatives from the signatory countries and the EU, evaluates separate
EU legal acts for ‘EEA relevance’.

2. Implementation of EU legislation in Norway is monitored by the EFTA Surveil-
lance Authority, which can bring a case of Norwegian non-compliance before
the EFTA Court (Utenriksdepartementet, 2012a, p. 17).

3. Public owners were granted never-ending licenses, whereas private owners had
to return ownership to the state when licenses expired [‘hjemfall’].

4. Long-term contracts granting cheap electricity to energy-intensive industries
were replaced due to EU regulations. Norway subsequently established a sys-
tem of guarantees provided by the state, with a market-based premium paid
by the companies. Moreover, the exemption from the electricity tax in some
geographical areas had to be removed as it violated EU competition law –
although the practice was maintained by setting the general tax rate low
enough to make the exemptions acceptable under EU state-aid rules (Norges
offentlige utredninger, 2012, pp. 561–562).
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5. The EU ETS encountered major problems due to the economic and financial
crises and generous import of external credits, leading to an over-allocation of
allowances and a very low carbon price.

6. Roughly put, the share is calculated by dividing RES production and RES
consumption with overall energy consumption. Energy consumption within
energy producing sectors is not included in the later figure. Thus, the use
of natural gas within the petroleum sector is excluded from the calculation,
which would have significantly lowered the Norwegian RES share (Bøeng,
2012, p. 8).

7. One idea is to use hydro reservoirs as batteries that can be ‘charged’ in periods
of surplus electricity production from intermittent RES. This could be done
via pumped storage, in which the electricity is used to pump water to a higher
reservoir. Alternatively, output from hydropower plants with reservoirs could
be reduced or saved for balancing purposes. While the technical potential is
estimated to be rather high (varying between 10,000 MW and 25,000 MW in
Southern Norway) (Teknisk ukeblad, 2010), this must be coordinated with the
rest of the power system, so the commercial potential is significantly lower
(Teknisk ukeblad, 2012e).

8. One argument is that Norway’s dependence on petroleum revenues requires
a controlled reduction in activities to alleviate the expected drop in future
revenues (Norges offentlige utredninger, 2013).
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12
Conclusions: Lessons Learned
Claire Dupont and Sebastian Oberthür

In this volume, we explored the implications of the EU’s objective to
reduce greenhouse gas (GHG) emissions by 80–95 per cent by 2050,
compared to 1990 levels, on internal and external EU policies and
strategies. The GHG emission reduction goal was agreed at the politi-
cal level by the European Council of heads of state and government of
EU member states in October 2009 (European Council, 2009). The soci-
etal transformation implied in such a goal is summed up in the term
‘decarbonization’. Aiming for decarbonization responds to calls from
the global scientific community (most notably expressed through the
periodic reports of the Intergovernmental Panel on Climate Change)
to reduce dramatically our GHG emissions as soon as possible to
avoid potentially catastrophic consequences of human-induced climate
change (IPCC, 2013). All contributors to this book approached their
particular topic with the decarbonization goal as the main point of
reference of their analysis.

Chapters 2–7 discussed a number of key sectors of internal energy-
related policy from the perspective of achieving decarbonization.
Authors focused on the questions:

(1) how far has the EU come along the pathway towards decarbonization
in various policy sectors;

(2) how much work remains to be done; and
(3) what policy options are available for closing the gap, considering

the drivers and barriers identified?

Within many of the policy sectors analysed, detailed scenarios for
achieving decarbonization already exist and provided essential data
for authors. The EU’s own roadmaps include an overarching roadmap
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on moving towards a low-carbon economy (European Commission,
2011b), a roadmap for the energy sector (European Commission, 2011a)
and a roadmap for the transport sector (European Commission, 2011c).
These and other scenarios or roadmaps discussed in Chapter 1 provide
important background for any policy evaluation and design. By exam-
ining functional overlaps between sectoral policies and the overarching
decarbonization goal, political will (and long-term planning), institu-
tional set-up and societal involvement, authors were able to shed light
on some of the reasons for the progress made thus far and to identify
toeholds for moving forward.

Chapters 8–11 turned attention to the implications of the EU’s
decarbonization goal on its external relations. They thus extended the
analysis of this book beyond the borders of the EU to explore how
decarbonization is affecting, or could or should affect, external rela-
tions with a number of energy partners, especially in the near abroad.
With decarbonization as the central focal point, authors could envi-
sion a number of scenarios for how such relations may evolve, while
pointing to the challenges and opportunities decarbonization raises in
these cases. By including this external dimension, the book addresses an
aspect of the EU’s drive towards decarbonization that has so far received
scant attention, despite – as the contributions to the volume amply
demonstrate – its richness and importance.

In this concluding chapter, we synthesize the analysis and results of
this volume by presenting nine key findings, including some guidance
for future policy development, strategic planning and further research.

1. The EU has made important progress towards
decarbonization

The significant progress made by the EU towards decarbonization is evi-
dent from the GHG emission reduction the EU has achieved so far.
As discussed in Chapter 1, GHG emissions in the EU-28 had declined
by about 19 per cent compared to 1990 levels by 2012 (see Figure 1.1).
Available preliminary data for 2013 and early member state estimates for
2014 indicate that emissions have continued to decline, so that emis-
sions by 2020 are expected to exceed the 20 per cent reduction target
(EEA, 2014). The EU has thus achieved emission reductions considerably
beyond its international commitments. It by far exceeded its commit-
ment under the Kyoto Protocol to reduce its GHG emissions by 8 per
cent on average between 2008 and 2012, compared to 1990 levels. It is
also set to overachieve, by an as yet uncertain (but possibly considerable)
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margin, its commitment to a GHG emission reduction of 20 per cent
by 2020, enshrined internationally in the second commitment period
under the Kyoto Protocol from 2013 to 2020 (EEA, 2014).

The EU may thus be seen to be leading the way internationally on
reducing GHG emissions and towards decarbonization by 2050. Not
only has the EU repeatedly come out with international commitments
to reduce its emissions in future, but it has also already overachieved
its past international commitments. This may reinforce the EU’s credi-
bility in pledging to reduce its GHG emissions by 40 per cent by 2030
(also compared to 1990 levels) as input to the international negotia-
tions that are expected to lead to a new international agreement in Paris
in 2015. The progress made by the EU in reducing its emissions is all
the more important given the slow international negotiations and few
comparable commitments to reduce GHG emissions in partner coun-
tries (Eckersley, 2012). By taking on the highest reduction target among
major emitters, the EU’s pledge for 2030 sends a positive signal for fur-
ther progress towards decarbonization (Oberthür & Wyns, 2014), even
though, as of early 2015, the EU has yet to elaborate policy measures to
ensure the 2030 goal will be achieved.

The decline of GHG emissions in the EU has been underpinned by
the development of policy measures that arguably amount to the most
comprehensive climate policy framework of major countries world-
wide. The EU has been developing climate policy internally since the
1990s, not least driven by its ambitions to lead the world on stringent
measures to reduce GHG emissions. Targeted policy measures in the
energy sector, especially, include the EU Emissions Trading System (ETS)
covering emissions from large installations, energy efficiency measures
for products, vehicles, services and buildings and policies to promote
the development of renewable energy (see Table 1.1 and overview in
Chapter 1). These policies have, to a significant extent, driven the
emission reductions achieved (see, for example, EEA, 2014), even if
other factors (such as the financial and economic crises from 2008
onwards) also contributed. The role and importance of targeted policy
measures towards decarbonization is further reinforced by the analy-
ses in Chapters 2–7 that illustrate critical differences among subsectors
(as further discussed below).

2. With EU ‘catch-up governance’, progress remains
insufficient

Despite the progress the EU has made in reducing GHG emissions,
the analysis in this book indicates that such progress has remained
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insufficient to achieve decarbonization by 2050. Running behind sched-
ule, progress can be characterized as ‘catch-up’ governance. The suc-
cessive steps of policy strengthening have consistently lagged behind
what is required. The 2030 climate and energy framework, agreed by
the European Council in October 2014, continued that pattern and has
put off much of the effort required to later decades. EU climate and
energy policy has thus produced insufficient guidance and incentives
for the cross-sectoral transformation called for by the decarbonization
goal. If the pattern of ‘catch-up governance’ continues, the EU may not
achieve its long-term decarbonization objectives.

While important challenges on the road to decarbonization remain
in all policy areas investigated in this volume, progress in emission
reductions and policy development has also varied. The power sec-
tor has perhaps seen the greatest progress among the sectors in focus,
even though the remaining challenges are enormous. GHG emissions
in the sector declined by 22 per cent between 1990 and 2013 (EEA,
2014, p. 45), and the potential for this sector to eliminate most
GHG emissions is well acknowledged (European Commission, 2011b).
Important strides have been made in establishing a firm European
policy framework for the sector, including the EU ETS, the Renew-
able Energy Directive as well as the acquis communautaire to advance
energy efficiency (Energy Efficiency Directive, etc. – see Table 1.1). How-
ever, this undeniable progress has so far remained insufficient from
a 2050 perspective. To achieve decarbonization, the European Com-
mission envisions that the power sector must reduce emissions by
between 93 and 99 per cent by 2050 (European Commission, 2011a;
see Chapter 3). At the same time, demand for electricity is expected
to grow as electricity replaces fossil fuels in other sectors, including
industry and transport (see Chapters 5 and 6). Decarbonizing the power
sector requires not only a shift from fossil fuel electricity generation,
but also structural changes in the electricity grid to increase inter-
connections and cope with variable sources of energy (such as wind
and solar). However, the internal electricity market and the upgrade
of the electricity grid are facing delays, while the further roll out of
renewable energy sources faces uncertainty, both regarding the appro-
priate grid infrastructure and the stability of the regulatory framework
(Chapters 2–4).

Progress in the other sectors investigated has been less pronounced
and/or is facing even greater challenges. In the industrial sector investi-
gated in Chapter 5, GHG emissions have been declining since 1990, with
the majority of these reductions due to improved efficiency measures,
but further reduction potential seems uncertain at best. The energy
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intensive industry faces particular challenges under decarbonization.
Moving towards more (low-carbon) electricity-based processes provides
only a partial solution. Industry is expected to reduce emissions in 2050
by at least 83–87 per cent, but the technological solutions for energy
intensive industries to achieve this goal remain underexplored and
underdeveloped. An overarching climate policy framework for the sec-
tor was established with the EU ETS. However, low-emission allowance
prices have provided a poor incentive for stimulating research and
development into required breakthrough technologies. Allocating free
emission allowances under the ETS (for reasons of international compe-
tition) has only weakened any such incentive further. There is a need for
the EU to provide a more enabling framework for research and devel-
opment sooner rather than later, as long investment cycles in heavy
industry (20–40 years) mean that solutions need to be put in place
decades before 2050 to achieve the goal. In this particular sector, policy
lags far behind the required timetable for action (Chapter 5). Agree-
ments reached by the European Council in October 2014 to set aside
some funds from 2020 to support related innovation may provide some
perspective for improvement.

In the transport sector, GHG emissions have even been moving in
the wrong direction. Improvements in vehicle efficiency have been
outpaced by the growth in the number of vehicles (road, maritime
and air, in particular) travelling further distances, leading to emissions
from the transport sector in the EU increasing by 29 per cent between
1990 and 2009, although emissions began to decline slightly after 2007
(see Chapter 6; Hill et al., 2012). By 2012, the transport sector repre-
sented a quarter of total EU GHG emissions (European Commission,
2014, p. 127), and emission growth is expected to return if no fur-
ther policy measures are put in place. As the discussion in Chapter 6
illustrates, policies addressing the problem have been evolving, with a
main focus on vehicle efficiency and emission standards. However, these
vehicle standards lack stringency to address effectively the problem and
will likely need to be complemented with other less established pol-
icy strategies and instruments (including modal shift, pricing schemes,
integrated city planning and so on). The electrification of transport
is one viable option for reducing direct emissions of GHGs, but this
requires the aforementioned shift in the power sector and electricity
infrastructure. As with the power and industry sectors, the transport sec-
tor requires further strategic planning and investment in infrastructure
and technological development to achieve decarbonization by 2050 (see
Chapter 6).
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Progress with respect to buildings has been similarly precarious. GHG
emissions are linked to the high energy consumption of buildings,
which has remained at about 40 per cent of total EU final energy
consumption for several decades (BPIE, 2011; European Commission,
1998). Progress in improving overall energy efficiency in the EU has
occurred, with final energy consumption of the EU being 7.3 per cent
lower in 2012 than in 2005 (EEA, 2014, p. 76), but the building sector’s
contribution to this progress has been marked by untapped potential.
While an encompassing policy framework for improving the energy
performance of buildings was established in the EU with the adoption
of the Energy Performance of Buildings Directive in 2002, the results
have not been impressive, given the need to drastically reduce emis-
sions. Member states, in particular, have consistently watered down
policy proposals during the policymaking process. These weaker mea-
sures have then been poorly implemented, since member states reserved
much flexibility for themselves (Chapter 7). This weakness contrasts
with the huge technological potential for reducing the building stock’s
energy consumption to nearly zero, thus almost eliminating buildings’
contribution to GHG emissions. Such technological solutions include
(among others) improved efficiency of buildings materials, insulation
and building techniques, and on-site renewable energy installations.
Hence, it is the sectoral policy framework that has not yet allowed
the building sector to play a more significant role in moving towards
decarbonization.

The EU seems to be caught in a cycle of insufficiently ambitious past
policy actions, problems of implementation and incremental advances
to fix such policies, engaging in what we have termed ‘catch-up gover-
nance’. Decisions on large-scale infrastructure to put the EU on the road
to decarbonization need to be taken sooner rather than later (Neuhoff
et al., 2014; see Chapters 1–7). Power plants, infrastructure projects,
buildings and industrial installations have long operational lifetimes,
meaning that investment decisions taken today influence the EU’s abil-
ity to achieve its 2050 objective. Decarbonization calls for steadily
advancing ambition backed up with strategic policy measures that aim
to change the very structure of society, well in advance of 2050.

3. There is further need for long-term, strategic planning

Policymaking for decarbonization by 2050 requires a long-term perspec-
tive. In each of the chapters contributing to this volume, a number of
win-win situations are highlighted in the move to decarbonization that
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also provide reasons for taking action on climate change in the short to
medium term. For example, reducing GHG emissions in power, trans-
port, industry and buildings results in lower air pollution, improved
efficiency, more or new jobs and a better quality of the overall living
environment (see also EEA, 2010). These co-benefits may also strengthen
the long-term rationale of climate policy. However, decarbonization by
2050 asks for a long-term, strategic perspective that reveals long-term
opportunities and requirements that need to be addressed today.

A long-term perspective draws attention to particular internal policy
measures that need to be promoted. Fostering unproven, but necessary
technologies in industry (Chapter 5) or investing in grid intercon-
nections (Chapter 4) or new transport infrastructure and technology
(Chapter 6) are necessary for responding to the challenge of climate
change. Furthermore, long-term planning brings investment cycles in
each sector in focus. In the power and industrial sectors, many invest-
ment decisions are taken on a much longer cycle (up to 30 years or more)
than electoral cycles (typically 4–5 years) (see Chapters 2–5). In the
buildings sector, low-energy renovations of the existing building stock
require sustained efforts over decades (Chapter 7). Even in the transport
sector, the time required for the development of new vehicle designs
and production lines means changes towards low-carbon development
require early and sustained policy action (Chapter 6). In turn, failing to
implement policies that guide and enable investments with a long-term
decarbonization perspective may risk havoc for the relevant sectors as
the need for climate action grows and becomes more urgent.

Under these circumstances, a stable policy framework is required –
that goes beyond targeted short-term policy intervention – in order
to provide certainty to actors that long-term investments into
decarbonization will pay off (Chapter 2). If policy decisions are to be
valid into the long-term, we may need cross-party agreement on the
importance of moving to decarbonization or even constitutional, or
other legal, safeguards to ensure that future politicians and policy-
makers do not retract policies that lead to decarbonization (Dupont,
forthcoming). If the long-term perspective of achieving decarbonization
by 2050 is not central to policy planning, opportunities of low-carbon
investments are missed, the risk of stranded assets increases, and valid
long-term policy guidance does not emerge.

For developing external relations under decarbonization, long-term
strategic planning entails opportunities but also brings out particular
challenges. It opens the prospect of moving away from conflictual rela-
tions of vulnerability and security inherent in the geopolitical framing
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of energy relations (see Chapter 8) towards an emphasis on cooper-
ation on low-carbon technologies and other fundamental ‘European
values’ such as human rights and the rule of law (see Chapter 9). With
strong, internal long-term planning it may prove easier to prioritize
decarbonization objectives in external relations (with the freedom from
dependence on fossil energy). However, it may prove challenging to
shift relationships with Russia, the Caspian region, Norway and oth-
ers away from reliance on fossil fuel imports (Chapters 8–11). The EU
could actively prepare and pursue the shift in interactions with external
energy partners that is implied by decarbonization, and also develop
new partnerships, if the long-term 2050 perspective were taken better
into account (Chapters 8–11; see also below).

By ensuring decarbonization is central to its external bilateral and
multilateral relations, beyond climate negotiations only, the EU can
try to influence other jurisdictions to take action and ensure coherence
across relations. It is in the EU’s interest to push for international action,
both through involvement and leadership in international negotiations
and through its bilateral external relations, to address fears about the EU
going it alone and the implications this may have on the competitive-
ness of the EU’s industry. The EU can use external relations to export
the decarbonization agenda for its own benefit and that of its partners.
Such a strategy requires long-term planning in advance of all bilateral
and multilateral engagements, with EU efforts to put decarbonization at
the centre of any agenda.

4. Sectors require tailor-made approaches

Taking the sectoral analyses in this volume together, it also emerges
that there is no single one-size-fits-all solution. Tailor-made sectoral
approaches and policy frameworks are required. Different sectors of the
economy require specific policy responses, in particular given the vary-
ing stages of development of technological solutions and the extent
to which sectors can relocate operations in response to climate policy.
However, it is important to note that sectors are interlinked. If the power
sector fails to decarbonize on time, this will have significant implica-
tions on the ability of high energy-consuming sectors to decarbonize
also. In turn, developments with respect to vehicles, grid infrastructure
and buildings and energy efficiency will affect the power sector’s ability
to decarbonize.

As regards technological development, core carbon-free, renewable
technologies are at an advanced stage of development in the power
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sector, although technological challenges exist with respect to handling
an increasing amount of intermittent renewable electricity generation
(grids, storage) (Chapters 2–4). In the buildings sector, many tech-
nologies required for decarbonization also exist (Chapter 7). In the
transport sector, low-carbon technology is under development but needs
to advance significantly (Chapter 6). In the energy-intensive industry,
many technologies required for decarbonization still need to move from
the conceptual stage to development and demonstration (Chapter 5).
Technologies across the sectors may also face particular challenges
of societal acceptance. Technological improvements in industrial pro-
cesses, for example, may not necessarily interfere with the everyday
life of a community, whereas building large wind turbines can disturb
(especially rural) communities unused to such installations.

With respect to international flexibility, industry may present the
main challenge since it produces internationally traded goods and
can thus, in principle, relocate production and production capacity
over time (which limits the possibilities for European policymaking
to impose regulation/emission limits). In contrast, power generation,
transport and buildings are located in Europe and cannot easily evade
European climate policy, even though some of the businesses involved
(especially car manufacturers) can point to effects on their international
competitiveness.

Against this backdrop, policy measures and frameworks required in
each sector to advance towards decarbonization face particular con-
ditions and have to address varying challenges. Policy measures for
industry are especially required to encourage research into innova-
tive breakthrough technology and its subsequent demonstration and
deployment. Given the relative international flexibility of production
and the costs involved in developing technologies, targeted incentive
schemes may be required (Chapter 5). Policy measures in the build-
ing sector, in contrast, primarily need to become more ambitious and
stringent. Much of the technology to improve the performance of build-
ings is available, but the policy framework is an insufficient driver of
change. Given member state reservations, incentives schemes may again
be required to complement stronger building standards and stricter ren-
ovation roadmaps (see Chapter 7). In the power sector, steps towards
the greater expansion of renewable energy and a long-term downward
trajectory towards decarbonization are required together with research
on and investment in infrastructure and storage that may be driven
both by standards and incentives (Chapter 2–4). In the transport sector,
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finally, policies need to nurture different technologies and approaches,
including vehicle emission standards, measures to enable and incen-
tivize modal shift, infrastructure development and low-carbon public
transport and integrated city planning (Chapter 6; Ten Brink, 2010).
Interestingly, the demand for research is affected by progress towards
decarbonization in the power sector: with lack of progress here, alterna-
tive low-carbon technological options to electrification in transport will
then be required.

In spite of the variance highlighted, some commonalities across the
sectors also emerge from the analysis. Further research into the techno-
logical solutions and their implications on society would appear to be
required in all sectors – albeit to varying degrees. Research is required for
innovative breakthrough technologies in industry, vehicles and infras-
tructure in transport, electricity grids and energy storage technology
in the power sector and improvements in existing technology in the
buildings sector. This may best be accompanied by research on the
societal impact of such new technology, including on the economic,
social and political implications of the infrastructural changes required
by decarbonization (see also below). It is also apparent that targeted
incentives may play an increasingly prominent role for reasons that
vary between the sectors (such as global reach of industry, overcoming
incentive-barriers in buildings and power infrastructure development).

As with sectoral policy frameworks, differentiation and a country-
specific approach are also required in external relations. The challenges
and opportunities presented by decarbonization will not necessarily be
the same for all external partners. Where relations with Russia (with
some political creativity) can pivot to promote trade in renewable elec-
tricity and biofuels, there is little potential for such trade with the
Caspian region at present. Broader political relations with these coun-
tries and regions can raise challenges and opportunities for focusing
on issues that may be either more or less antagonistic. Relations with
Norway are far less politically sensitive, but decarbonization will never-
theless present challenges for the EU-Norway partnership more broadly,
as Norway continues its reliance on fossil fuels as its major export (see
Chapters 8–11; see below).

In sum, it is clear that there is no single solution to the develop-
ment of internal policy sectors and of external relations on the road to
decarbonization. The EU must move forward on a sector and case-based
approach, while taking into account that action in one area is likely to
have knock-on effects on actions required in other areas.
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5. The ETS is not a silver bullet

From the above discussion it emerges that the EU ETS is in itself insuffi-
cient as the central climate policy instrument of the EU. It has been the
flagship climate policy of the EU since the first Directive was adopted
in 2003 (2003/87/EC). However, the sectoral analyses in this volume
indicate that the EU ETS needs to be complemented and embedded
in a broader policy framework in order to advance sufficiently towards
decarbonization. The ETS provides neither sufficient incentive to the
sectors it already covers to invest in more long-term solutions to reduce
emissions, nor does it have the potential to make the decisive difference
in this respect for the sectors not (yet) covered by it.

In the industry and power sectors already covered by the ETS, the
ETS has so far been insufficient to drive decarbonization, particularly
because of relatively low carbon prices. The carbon price fluctuation
and drop is due to several factors, both internal and external to the
design of the system. The financial and economic crises since 2008
played a significant role in the falling prices, due to lower demand
for emission permits (Carbon Market Watch, 2014; Wyns, 2015). But
the sub-optimal functioning is also due to flaws in the design of the
ETS, and especially, an over-allocation of free emission permits, a high
inflow of international credits and the inability to adjust supply to
decreasing demand (Wettestad, 2011; Wyns, 2015). Later revisions of
the ETS reduced the free allocation of permits, but many industries still
receive free allocation due to fears of ‘carbon leakage’ or industry relo-
cation outside the EU (see Chapter 5). In combination, free allocation
of permits and falling demand has left little incentive for investment
in efficiency or low-carbon energy measures to mitigate climate change
in both the power and the industry sectors over the longer term. While
GHG emissions have fallen in the EU, long-term structural changes for
decarbonization that a well-functioning ETS could have promoted have
not yet materialized.

At the same time, the analysis in Chapters 3–5 also suggests that even
a well-functioning ETS would not be able to induce all the changes and
investments required. Improving the functioning of the ETS is under
discussion, including the proposal for a market stability reserve (to bal-
ance oversupply in the market) (Carbon Market Watch, 2014). While
a higher price for emission permits may make a significant difference
in power production itself, it is difficult to see how high prices would,
without further political guidance and under conditions of unbundling
of networks from power production (Chapter 2), translate into sufficient
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incentives for adequate grid and infrastructure development. Similarly,
any permit price under the ETS is likely to be insufficient to pro-
vide incentives for investing in unproven breakthrough technologies in
energy intensive industries because of very long lead times and high
costs (also when compared to moving production elsewhere). Even with
a functioning ETS, decarbonization in the sectors covered by it (power
production and industry) requires employing a broader set of policy
instruments.

The same may hold even more clearly for the sectors analysed in this
volume that are not (yet) included in the EU ETS. In both the trans-
port and building sectors, costs of emissions play a subordinate role and
are overshadowed by other barriers that will not be overcome by sig-
nals from pricing GHG emissions. Pricing GHG emissions in transport
by including the sector in the ETS, would add only a few cents to the
cost of fuel per litre, providing little incentive for car manufacturers to
put low- or zero-emissions vehicles on the market (and for consumers
to buy them). Similarly, putting a price on carbon will not resolve lack
of appropriately trained personnel or lack of incentives for low-carbon
renovations emanating from the split interests between owners and ten-
ants in the building sector. Integrating these sectors into the ETS would
most likely generate little more than an incremental incentive for short-
term savings in energy consumption to reduce emissions, but is unlikely
to drive long-term coordinated policy development and investment in
new technologies and societal responses.

In general, it seems that the requirement to decarbonize the EU
beyond the power sector calls for a mix of policy tools and mea-
sures that respond to the long-term research, planning, investment and
infrastructural needs, rather than promoting incremental short-term
improvements. While the ETS may continue as one central plank of EU
climate policy, other policy measures need to be employed to address
barriers that are not price-related or where the price signal itself would
be too weak to induce the change required.

6. Sustained political commitment is necessary

Across all the chapters in this volume, deep political commitment to
the decarbonization goal was highlighted as playing a significant role
in whether or not decarbonization is likely to be achieved. This is
true for both internal sectoral policy development and the evolution
of external relations. Unless political commitment to decarbonization
is consistent and at a high level, other (short-term) concerns are likely
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to take priority. A litmus test for such political commitment is that it is
translated into meaningful long-term planning and strategizing towards
the 2050 objective. Overall, the importance of political commitment
is hardly surprising as it reconfirms earlier findings of the literature
on environmental and climate policy integration (Jordan & Lenschow,
2010; Chapter 1).

In the development of internal EU policies, fluctuating political com-
mitment has resulted in instability in the regulatory framework and
uncertainty for investors. The level of ambition towards decarbonization
in sectoral policies was tempered in the late 2000s by the economic and
financial crises and the ensuing crisis in the EU more broadly. For the
energy sector, this lowering of political commitment resulted in delayed
action (e.g., Chapter 2). As argued in Chapter 1 and above, climate pol-
icy development in the EU has since lost dynamism (with, for example,
ongoing problems with the EU ETS). The dwindling of sustained high
political commitment to decarbonization has arguably delayed progress
in closing the gap towards long-term requirements for decarbonization
in most of the sectors investigated. Especially where sectors have yet to
initiate the major structural changes towards a long-term trajectory to
decarbonization (such as in industry, see Chapter 5), the tempered polit-
ical commitment implies delays that are hard to catch up on. Without
high political commitment to decarbonization within sectors, some of
the sector-specific challenges may not be overcome.

Awareness and recognition of functional interactions of a policy
area or external strategy with the decarbonization goal seem to be an
important precondition for sufficient political commitment to sectoral
change. As long as the potential for synergy or conflict between a pol-
icy sector or an external strategy and decarbonization are neglected,
it is difficult to imagine that political commitment for such change
will emerge (even if general political commitment to combating cli-
mate change is high). The contributions to the volume provide evi-
dence that the awareness of functional interactions has grown and
broadened over time. For example, the importance of electricity grids
(Chapter 4), active long-term industrial policy (Chapter 5) or transport
policy beyond fuel standards for cars (Chapter 6) for decarbonization
by 2050 has only been recognized and understood over time. In the
case of external energy relations, the interlinkages are only beginning
to be acknowledged, if at all (Chapters 8–11). The broad recognition
of functional interactions and its translation into political commitment
may not be facilitated by the cross-cutting nature of climate change, as
decarbonization requires knowledge and political action on a wide range
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of sectors and external relations. The chapters in this volume indicate
that awareness of interlinkages has been expanding, but remains incom-
plete. This may imply a joint task of both researchers and policymakers
to deepen further the understanding of interlinkages.

A further boon to levels of political commitment to decarbonization
can come from the engagement of environmental and climate stake-
holders that push policymakers. Where important policy initiatives
have been successfully adopted – including the EU ETS, the Renew-
able Energy Directive, the CO2 and Cars Regulation and others (see
Table 1.1) – the engagement of environmental and climate stakehold-
ers has usually been high. In contrast, where policy development has
remained lagging – including in buildings policy (see Chapter 7), trans-
port policy more broadly (Chapter 6), industrial policy (Chapter 5) and
external relations (Chapters 8–11) – the involvement of such stake-
holders has usually also been lower. Two particular barriers can be
identified for enhanced engagement: resource constraints on the side
of relevant societal stakeholders and limited possibilities for input in
the policymaking process. Potential for improvement thus exists on the
side of stakeholders themselves to take better account of the functional
overlaps, allocate resources and advocate long-term political commit-
ment to decarbonization. Addressing structural constraints to accessing
policymaking, for example in EU external relations, may also require
attention.

7. Competence division shapes the governance
of decarbonization

The division of competences between the EU and its member states,
both regarding policymaking and implementation, shapes EU climate
and energy governance towards decarbonization. In some areas of EU
climate and energy policies, including energy efficiency standards for
products and CO2 standards for cars, competence clearly rests at the
EU level. In many other areas, however, competences are mixed or
shared between the EU and national levels so that policymaking at both
levels is possible and sometimes required. While this increases complex-
ity, the implications entail both advantages and complications towards
decarbonization.

Mixed or shared competences allow room for initiatives by member
states (and within member states) that may circumvent and overcome
lack of progress at the EU level. Member state initiatives to develop
and implement policies may facilitate experimentation and create front



258 Conclusions: Lessons Learned

runners on certain solutions. For example, progress on renewable energy
in the EU has very much relied on individual member states design-
ing and introducing support schemes. These member state initiatives
were subsequently important drivers of the development of policy in
support of renewable energy at the EU level, especially the 2009 Renew-
able Energy Directive. Decentralized member state competence can thus
create dynamics that drive EU-level policies forward – in a similar way
as they can drive the EU’s international climate policy (Schreurs &
Tiberghien, 2007).

However, progress in EU climate and energy governance at times
requires EU level action or cross-border coordination to exploit the
potential for joint action, to address and overcome barriers or to make
laggards move. In these cases, shared competences can hinder timely
and sufficient progress. For example, cross-border infrastructure devel-
opments, especially in the power and grid sectors, require coordination
among individual member states, but also including regional and local
actors (see Chapters 2–4). In the industry and transport sectors, some
sort of shared vision and joint action of EU member states could
help overcome bottlenecks in policy development and implementation
(Chapters 5 and 6). For the buildings sector, the division of competences
has played a crucial role in watering down EU policy to improve the
performance of buildings as many member states have argued for build-
ings policy being made at lower levels of governance. Here, member
state action has not (yet) created reinforcing upward dynamics, which
has resulted in unequal and insufficient progress across member states
(Chapter 7). Where the guarding of competences is impeding progress
in EU level regulation, the creation of targeted incentive schemes may
provide some way forward (see Chapters 4–7).

In external relations with energy partners, shared competence
between the EU and its member states does not necessarily facilitate
streamlining the decarbonization objective into policy. While foreign
policy falls into the hands of both the member states and the EU (and
arguably even more in those of the member states), effective coordina-
tion is needed to ensure a united external message on decarbonization
and climate change. In the cases investigated, there is little evidence of a
systematic and sustained streamlining of the decarbonization objective
into relations with external energy partners and, consequently, of coor-
dination within the EU to this effect (see Chapters 8–11; see also below).
Broader political contexts have drowned out the EU’s decarbonization
message, likely reinforced by a lack of coordination among the EU and
its member states.
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Overall, the division of competences within the EU, and more gen-
erally the multi-level setup of EU governance, constitute an important
area for further research. While this volume has primarily focused on
the EU level, the dynamics of multi-level interactions with EU climate
and energy governance deserve further investigation (see below).

8. Low integration of decarbonization into external
relations

The internal EU objective to decarbonize by 2050 is not a centrepiece
of the EU’s external relations with energy partners (Chapters 8–11).
As a clear long-term goal of the EU, with several short- and medium-
term implications, it seems logical that EU external energy relations
would reflect this internal objective to decarbonize. In the cases exam-
ined in this book, long-term strategizing around the decarbonization
goal is not evident. In the case of Russia, some common exploration
of a decarbonized future has taken place, but seems to have primar-
ily remained at the conceptual level without significantly affecting
material relations that remain dominated by fossil fuel trade and
broader issues (Chapter 10). With respect to Norway, some mod-
est initiatives to develop relations towards expanded use of renew-
able energy are underway, but the major basis of bilateral relations
remains on fossil fuels (Chapter 11). In the case of the Caspian region,
decarbonization hardly seems to have been factored into relations at all
(Chapter 9).

On the one hand, putting decarbonization at the core of external
relations presents the EU with certain strategic challenges. It implies
a fundamental change of external relations and the interdependence
relationship with existing energy partners away from a focus on fos-
sil fuels. Diminishing demand for fossil fuels in the EU does not
necessarily mean independence from current partners, but it does
mean a significant rebalancing of the complex interdependence equi-
librium that would rather be based on factors that shape relations
with other non-energy partners (including international trade, secu-
rity and others) (on complex interdependence, see Keohane & Nye,
1977). Such a shift is likely to require active management of poten-
tial tensions, especially where relations are precarious for other reasons
(such as Russia, see Chapter 10). Where trade in fossil fuels has also
provided the EU with influence as a major market, EU external rela-
tions and diplomacy will have to adapt to its changing patterns of
influence.
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On the other hand, and in managing the aforementioned challenges,
decarbonization could represent an opportunity for external energy
relations to move beyond the realm of geopolitical control over (fossil)
resources (Chapters 8–11). Long-standing EU external relations based
on fossil fuel trade limit the EU’s room for manoeuvre when politi-
cal relations become strained in other domains (for example, in the
case of EU–Russia relations). Opportunities exist to move beyond these
traditional relations. If decarbonization were at the heart of external
relations, the EU could break free of challenging political developments
with some of these third countries. In its relations with Russia, for exam-
ple, the EU would be less encumbered with dependence on Russia for
significant shares of fossil fuel supplies (see Chapter 10). In the Caspian
region, the EU could shift relations away from seeking access to fossil
resources towards being a pusher of democratic and human rights values
(see Chapter 9). Furthermore, decarbonization could open opportunities
for closer ties with other neighbouring countries, with respect to trade
in renewable electricity, for example. This may temper the influence of
major global powers in the EU’s neighbourhood and tie economies in
transition to a development path linked with the EU.

Overall, there has been little translation of the decarbonization goal
into long-term strategies for developing external relations – probably
because of the short-term, reactive nature of some of the EU’s exter-
nal relations and the lack of long-term planning as mentioned above.
Relations with energy partners may be locked into a certain framing
of energy resources as a source of (geopolitical) power (see Chapter 8).
Bringing decarbonization into the centre of such relations has the
potential to move the EU beyond this geopolitical understanding of
energy relations and to highlight other EU priorities. Addressing and
managing the resulting challenges and opportunities, and their country-
specific forms, timely, consciously and in a strategic manner seems
necessary to help smooth the transition and prevent any potential
tensions from spiralling.

9. A rich research agenda

Based on the insights gained in this volume, we can identify a number of
promising avenues for further research. This volume could only provide
some answers to a few questions that the decarbonization perspective
raises for EU internal and external policy and strategy. There is scope and
need for much more research into the political, social, economic and
technological changes that the transition to decarbonization requires
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and implies. Here we discuss five potential areas for future research on
decarbonization and the EU, as we see them emerge from the analysis
of this volume.

First, there is a dire need for further exploration of the challenges
and opportunities that decarbonization in the EU (and beyond) entails
for EU external relations. Chapters 8–11 of this volume suggest that
rather limited analysis exists of the implications of the move to
decarbonization on EU external relations with energy partners. It is
likely that this finding holds also for other external energy partners not
addressed in depth in this volume (including oil exporting countries,
Northern Africa and others). Including partners that do not export sig-
nificant fossil fuels to Europe extends the field of interest to be explored
much further. With the technological and economic changes implied
by decarbonization, relations with all international partners (including
the United States, China, Japan, Brazil, South Africa, India and others)
are likely to be affected and thus deserve exploration. More detailed and
more encompassing knowledge about the prospect of external relations
under decarbonization may provide a useful basis for investigating the
scope for proactive political management of the opportunities and chal-
lenges arising. Building on this, further exploration of the role of the EU
in a decarbonized world order, from a more encompassing long-term
perspective, could be carried out.

Second, future research on decarbonization in EU multi-level gov-
ernance holds particular promise. While the discussions in this book
focused on the EU level, the analysis showed the importance of the
role of member states and the division of competences. Other levels of
governance also play significant roles, including the sub-national and
international levels (see Bulkeley & Newell, 2010). The interlinkages and
interactions between the different levels deserve particular attention in
future research. Under what circumstances and conditions should action
best be taken at which level or levels? What drives the dynamics of
multi-level interactions in EU climate and energy governance? How and
under what circumstances does action at different levels reinforce or
block each other? These are some of the questions that may provide
starting points for a more in-depth understanding of EU multi-level gov-
ernance towards decarbonization and may also deliver policy-relevant
outcomes as to where to take action.

Third, and relatedly, research should explore what policy mixes
and tools work best in which sectors, and why, from a long-term
decarbonization perspective. Such a sector-by-sector analysis should be
embedded and informed by an investigation of how different sectoral
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developments interact, and need to interact, under decarbonization.
For example, while we need to know more about the best policy mixes
(and governance levels) to employ in the industry, power and transport
sectors, we also need to understand how progress in the power sector,
and the form it takes, will shape the prospect for decarbonization in
the industry and transport sectors, and vice versa. In other words, sec-
toral analyses eventually need to be integrated. One step further in this
integration is the exploration of how decarbonization can align and
interact with other prominent policy objectives, including economic
development, industrial innovation or energy security.

Fourth, research on the impacts of decarbonization on the vulnerable
in society – not discussed in this volume – seems a logical extension
to inform long-term planning on how to cope with the transition.
This may link to the economic costs and benefits of moving towards
decarbonization, but research that assesses the many knock-on bene-
fits of decarbonization (improved health, clean air, new jobs, improved
quality of the environment) should go hand in hand with assessments
of monetary costs of a transition. The distribution of these costs and
benefits then comes into focus in the further exploration of the social
dimension of decarbonization, which seems fundamental for maintain-
ing and reinforcing societal support for decarbonization and legitimacy
for policy decisions to promote the transition.

Fifth, conceptual considerations of the interrelationship between a
long-term decarbonization perspective and the quality of democracy in
the EU would prove fruitful. Long-term planning for decarbonization
may have both positive and negative effects on democratic systems
in the EU that focus on short-term electoral cycles and changing
policy preferences. Cross-party agreement or constitutional provisions
that ensure decarbonization is achieved by 2050 may affect future
electorates’ abilities to influence the policy direction of their repre-
sentatives. Conversely, failure of today’s elected officials to implement
sufficiently ambitious policies to achieve decarbonization may also
negatively impact the range of policy options available to future elec-
torates and future policymakers. Such a failure could negatively affect
future generations’ ability to sustain a reasonable quality of life, as the
impacts of unabated climate change unfold. Research on reconciling
long-term policy planning with short-term democratic electoral cycles
is thus required to enhance understanding on the benefits and trade-
offs for democratic representation and legitimacy of moving towards
decarbonization.



Claire Dupont and Sebastian Oberthür 263

In sum: Opportunities and challenges ahead

To summarize the main lessons already discussed, we can highlight that
decarbonization represents an opportunity and a challenge for both
the internal policy development and external strategic evolution of the
EU. Recognizing both the challenges and opportunities can help the
EU prepare and manage the required shift in internal sectoral policies
and external relations in a timely fashion. With the recognition of the
opportunities and challenges, policymakers can work towards framing
decarbonization in terms of long-term gains and overlapping benefits,
such as improving quality of life more generally and promoting other
‘European’ values.

The EU has made important progress both in terms of reducing GHG
emissions and developing a comprehensive policy framework. At the
same time, it needs to accelerate its GHG emission reductions and step
up its climate and energy policies. Priorities include, next to a struc-
tural reform of the EU ETS, the further development of sectoral targeted
policy mixes (with an increased emphasis on incentives and support)
and the full integration of the decarbonization objective into all rele-
vant policy domains. In developing the climate policy framework, due
attention needs to be paid to multi-level linkages and how the differ-
ent governance levels can synergize and reinforce each other. Moving
towards decarbonization promises to make European society, economics
and politics fit for the future, including by eliciting innovation, moving
on the energy transition and avoiding stranded investments and carbon
lock-in. It needs to be supported by knowledge about and awareness
of functional interlinkages between the policy domains, strong societal
support and sustained political commitment.

As regards external policies, the EU still has much to do to analyse
the implications of its decarbonization agenda for the development of
external relations and to adapt its external policy strategies accordingly.
Doing so promises to highlight new opportunities, for example, building
or renewing partnerships based on the use of renewable energy. It should
also enable the EU to move beyond the geopolitical imprint of cur-
rent fossil fuel relations on important international partnerships and to
recalibrate international interdependence based on trade and other con-
siderations. It might also make space for projecting internationally the
Europe’s contribution to fighting climate change and for demonstrating
that the decarbonization transition can be managed while advancing
social and economic development.
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Future research thus meets a fascinating field of change. More research
on both the internal and external dimensions is required and promises
high returns. Advancing the related research agenda can significantly
improve our understanding of multi-level governance in the EU, but
also possesses a high potential to inform the management of the
decarbonization transition.
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