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Abstract 

The European Union (EU) approved in 2009 an ambitious “Climate and Energy Package” with 

measures for the promotion of low-carbon technologies to fight human-induced climate change. 

This Package provided unprecedented EU-level support for carbon capture and storage (CCS), a new 

technology first mentioned in the EU’s political agenda in 2005. 

This dissertation answers the question: “what or who drove the sudden decision to support CCS in 

the EU?”; thereby covering important gaps in the literature. This literature largely explains away the 

EU’s choice for CCS as a logical measure to step up climate change mitigation. However, CCS is just 

one of many potential “innovative technologies”. Indeed, the vision of a European Supergrid 

acquired prominence as soon as CCS projects began floundering in 2010. A fraction of this EU 

literature does analyse the legal intricacies of support for CCS, but does not delve into the politics 

behind the laws.  

The thesis argues that a loose coalition led by traditional electrical utilities successfully pushed for 

the support of CCS at the EU level, subtly emphasizing its use in new coal-fired power plants as an 

innovative way to enhance European security of supply. The thesis contends that this coalition 

downplayed the uncertainty surrounding CCS deployment, disregarded the EU’s strengths in 

industrial CCS, and its increasingly coal-importing, low-growth economy. More coal power hardly 

addresses the EU’s supply worries and adds pressure on climate targets; yet it absorbed all EU 

funding made available to CCS – with few results. By contrast, steelmaking provided a trial ground 

for CCS with no current low-carbon alternatives, a fact that was widely ignored.  

A constructivist understanding of technological change underpins this thesis. This means that 

debates about technologies are assumed to socially “construct” their future development (or at least 

support for it) along “storylines” describing such development. The dissertation also drew on 

insights about the pitfalls of economic modelling as well as the relevance of the concept of “hype” in 

decision-making about future technologies. Documental analysis and interviews were used to reveal 

the social construction of low-carbon technologies in the EU, and the role of modelling therein. 

These methods also helped analyse the extent of hype. In its exposition, the dissertation traces 

chronologically the process of EU decision-making on CCS.  

Process-tracing highlights the influence of a dominant “storyline”, used by the aforementioned 

coalition, to extol the potential of CCS for coal-fired power plants in the EU. This EU storyline was 

based on a largely unrelated (and partly unfounded) global storyline, which originated in the early 

influence on CCS of the coal-rich USA and in a global community awestruck by the coal-propelled rise 

of China in the 2000s. The global storyline was relayed and relied on by authoritative organisations 

(the Intergovernmental Panel on Climate Change, and the International Energy Agency). Eventually, 

the utility-led coalition adopted it in the EU – in order to safeguard not only the climate, but also its 

coal assets and interests. 

Two further points on modelling and hype can be derived from the process-tracing exercise. Firstly, a 

classic hype dynamic can be observed in the fact that, after a decade of being largely ignored and 

with little more data available, CCS for clean coal suddenly appeared essential worldwide. Secondly, 
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this research reveals that the dominance of this CCS storyline sidelined other existing low-carbon 

options, such as the Supergrid. Notably, the economic modelling that backed CCS in the EU was 

fundamentally biased, assuming that only CCS would be capable of breakthroughs and that 

conditions not conducive to CCS deployment were “extremes”.  

Literature on CCS generally has failed to consider in depth the potentially very different role of CCS 

in each world region or its relation to other technologies. Drawing lessons from the findings above, 

this dissertation suggests a strategic approach to CCS promotion in the EU that takes into account (1) 

the possibility of breakthroughs in non-CCS low-carbon technologies and (2) the advantages of 

promoting CCS in industrial sectors with no other mitigation options. 
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Editorial notes 

Citations of EU documents 

For the sake of coherence, official EU texts and policy documents are cited in the same way as any 

other reference using the Harvard style. However, following this system strictly, many in-text 

citations would be quite similar, with some actors having dozens of different publications per year. A 

way to identify those documents more uniquely was required. 

EU legislation must appear in the Official Journal, which provides the univocal reference code used 

in this thesis for such documents.  

However, not all the “pre-legislation” documentation appears in the Official Journal. Thus, all pre-

legislative and non-legislative EU documents are traced back to their original creator or department 

responsible, which becomes the “author” element of the (“author”, “year”) citation. In turn, the 

“year” is replaced by the full reference of its respective institution, where the year is also clearly 

visible. For example, the European Commission’s Communication of 7 January 2007 on “An Energy 

Policy for Europe” is cited as “(DG Energy, COM(2007) 1)”. Where DG Energy is the lead-writer of the 

document, COM identifies the document as a “Communication” and “1” is the Commission’s own 

numbering method.  

This facilitates a quick online look-up of the actual text without searching through the bibliography 

and provides some more information than the traditional 2007a, 2007b, etc. Instructions for finding 

the documents online are given in footnotes attached to the relevant references. 

In addition, “Appendix E” provides a chronology of important milestones in EU-level climate and 

energy policymaking, including relevant geopolitical events. 

Citations of interviews 

The present research makes use of interviews. The citation format is: (Code, Date). The List of 

Interviews below contains the organisational details corresponding to each code. Not all interviews 

listed are cited in the final thesis text but they all contributed to improving the thesis. The 

corresponding subsection under “Methodology” in Chapter 2 gives a more detailed explanation of 

their role. 

Abbreviations 

Throughout this thesis, a “common-sense” approach is taken to abbreviations, which minimises the 

need to consult the list of abbreviations whilst ensuring understanding, as well as coherence with 

the broader academic literature and bureaucratic use: 

 The list of abbreviations contains all the acronyms and abbreviations that appear in the text 

 Common acronyms and abbreviations as well as measuring units –especially those whose 

expanded form is used in general parlance less than or just as much as the acronym itself– 

may only be spelt out in the list below but not in-text depending on the context (e.g. t, CEO, 

IEEE, SOx, UK, US). 

 Uncommon acronyms, especially those that appear in widely separated sections of the 

thesis, are spelt out at their first mention in a new section to remind the reader of their 

meaning. 
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Introduction 

Since the Industrial Revolution, we humans have been changing the biochemical dynamics of the 

Earth on an unprecedented scale and at an increasing rate (Rockström et al., 2009). These changes, 

from ocean acidification to deforestation, are already so vast that they have been equated to a new, 

human-made geological epoch: the Anthropocene.1 Within just a couple of centuries, we have 

transformed this planet in ways previously only observed for timescales longer than the entire 

existence of our species. This thesis analyses the decision-making on countermeasures for our most 

prominent impact on the world’s natural cycles: climate change (UNEP, 2009). It focuses on the 

actions in the European Union (EU), which emits the world’s third largest amount of climate 

changing gases and has one of the world’s most advanced plans to tackle those emissions (Oberthur 

and Pallemaerts, 2010). Specifically, this thesis deals with the EU’s decision to promote the 

technology of carbon capture and storage (CCS).  

The sections below introduce firstly, the basic concepts of climate change, secondly, the EU and its 

climate policies, focusing on the 2009 EU Climate and Energy Package, which contained measures to 

promote CCS. Finally, the research problem concerning the EU promotion of CCS is laid out. 

Climate change as humanity’s creation and nemesis 
Climate change is a physical phenomenon defined as “a change in the state of the climate that can 

be identified (e.g. through statistical tests) by changes in the mean and/or the variability of climate 

properties, and that persists for an extended period, typically decades or longer” (Baede, 2007). In 

other words, it is a measurable change in the weather patterns that characterise our climate. As a 

physical issue, “climate change” has happened in the past and will happen in the future without any 

human input. 

Recently, however, it has been shown that human emissions of certain gases (carbon dioxide, 

methane, nitrous dioxide, etc., mainly as the products of fossil-fuel combustion) are the dominant 

cause of the observed increases in the Earth’s average temperature.2 These human emissions 

increase the natural concentration of such gases in the atmosphere, enhancing its energy-absorbing 

                                                           
1 

The term has not been formally recognised by the relevant international organisations regulating the 

geological nomenclature. This neologism was coined by renowned atmospheric scientist Paul Crutzen from 

the Classical Greek words anthropos (“human”) and cenos (“new”), and on the model of the current official 

epoch: Holocene (Zalasiewicz et al., 2010). 
2 

Note that a few people still reject the theory of anthropogenic climate change as laid out by the IPCC (IPCC, 

2007a) i.e., that human activities are causing a rise in temperatures that is in turn having an impact on other 

climate variables. The theory and the IPCC conclusions have been, however, repeatedly endorsed by learned 

academies around the world (Joint Academies and Science academies of Australia, 2001; Academia 

Brasileira de Ciéncias et al., 2007), and surveys confirm that the overwhelming majority of experts also 

agree (Oreskes, 2004; Doran and Zimmerman, 2009). 
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properties and leading to global warming. Humans are thus greatly intensifying a well-known natural 

phenomenon called the “greenhouse effect”, the basic principles of which were first described by 

Irish physicist John Tyndall in 1861. This temperature rise is in turn likely to have cascading effects 

on other variables and cycles causing an overall change in climate. This contemporary climate 

change is often called “human-induced” or “anthropogenic” to differentiate it from (generally 

slower-paced) climate change known to have happened in past geological eras. Anthropogenic 

climate change can have potentially devastating consequences –albeit uncertain in terms of specific 

location and extent– particularly if the temperature rises beyond 1-2°C on average by the end of the 

21st century. If current emission trends continue, a warming of that magnitude is extremely likely 

(IPCC, 2007b). 

At a political level, anthropogenic climate change was first approached as a potential problem in the 

late 1950s but it was quickly dismissed (Weart, 2009). By 1988, concern had mounted to justify the 

creation of an international scientific assessment body: the Intergovernmental Panel on Climate 

Change (IPCC), which summarised current peer-reviewed and other published evidence of climate 

change. These analyses and evidence supported policy development, including the signing of a 

global treaty to tackle the issue in 1992: the United Nations’ Framework Convention on Climate 

Change (UNFCCC). The UNFCCC has since considered two avenues for action: “mitigation” or the 

active reduction of greenhouse-gas emissions to the atmosphere, and “adaptation” or preparing for 

the degree of climate change already unavoidable. Mitigation initially attracted almost all the policy-

related attention. The Kyoto Protocol –agreed at the 1997 UNFCCC conference in the ancient 

Japanese capital– sought to establish unified and binding mitigation targets calculated from verified 

1990 emissions. However, given that no new agreements have been reached and with mounting 

evidence of some anthropogenic climate change already apparent, attention to adaptation has 

become increasingly significant (DG Climate, COM(2013) 216). 

Nevertheless, climate change mitigation remains a major part of Humanity’s response to the 

challenge of climate change. A particularly popular mitigation option is the development of new 

technologies to fulfil the same human needs (e.g. in transport) as their current equivalents but 

releasing only a fraction of greenhouse gases. Since carbon is a component element of most 

greenhouse gases, including the most significant ones –e.g. CO2 (carbon dioxide), CH4 (methane = 

natural gas)– these technologies often bear the epithet “low-carbon”. This dissertation uses this 

epithet to refer to CCS and to other alternative mitigation technologies. 

The European Union and its Climate and Energy Package 
In discussions of global responses to climate change, it is common to hear that the EU has acted as a 

leader in the push for global mitigation targets (Schreurs and Tiberghien, 2007; Wurzel and Connelly, 

2011; Geden and Kremer, 2009) (Bo and Chen, 2009). Originally composed of six members,3 the EU 

counted 27 members from January 2007, that is, for most of the time discussed in this thesis 

(abbreviated as EU-27). In July 2013, Croatia became the 28th EU member state. Apart from growth 

                                                           
3 

The original member states in 1951 were: Belgium, France, Germany, Italy, Luxembourg and the 

Netherlands. As of July 2013, they have been joined in successive rounds of enlargements by: Ireland, the 

United Kingdom, Denmark (1973), Greece (1981), Spain, Portugal (1986), Austria Finland, Sweden, (1995) 

Cyprus, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Slovakia, Slovenia (2004), 

Romania, Bulgaria, (2007), Croatia (2013). 
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in numbers, this organisation has also seen a progressive pooling of its members’ sovereignty in a 

range of supranational institutions.4 The most important EU institutions can be divided into three 

actors: the Council,5 a powerful “upper chamber” made up of the relevant representatives of 

member states’ governments in each sitting; the Parliament, a “lower chamber” with relatively 

limited control powers and no right of initiative, and the Commission,6 a “government” appointed 

by the Council and approved by Parliament with powers strictly regulated by the EU treaties. How 

this division of power plays out has been the subject of persistent debate between proponents of 

different theories of European governance (Hix and Hoyland, 2011). 

During the 1990s, the EU as a whole enjoyed a comfortable lead in carbon emissions reduction, 

which originated as an unintended consequence of two political decisions that followed changes in 

the underlying fundamentals of the economies of its two largest emitters: the industrial policy 

changes away from coal mining and use (“dash for gas”) in Thatcher’s Britain after the discovery of 

abundant North Sea gas supplies (EIA, 2010)7 and the total restructuring of East Germany’s 

inefficient economy upon reunification (Fraunhofer Institut et al., 2001: 42).8 To these, one may add 

the longer-standing French policy of self-sufficiency through nuclear power.  Although irrelevant for 

Kyoto accounting purposes, France has long argued that the contribution of its nuclear reactors to a 

low-carbon Europe should be recognised. Furthermore, on many occasions, the push was more 

rhetorical than factual (Gupta and Ringius, 2001). For instance, in 1996 the EU already endorsed the 

goal of limiting global average warming to 2°C that was only agreed internationally at the 2010 

UNFCCC conference in Cancún. However, in 2006, the EU’s own environmental watchdog still noted 

that without additional policies, the EU would miss its 2012 targets (EEA, 2006), which were in fact 

quite modest. Indeed, in Kyoto the EU had committed to an 8% reduction on 1990 emissions by 

2012 but, for developed countries, the necessary reductions to keep within the 2°C limit had been 

estimated at some 85% on 1990 levels by 2050 (EU Climate Change Expert Group, 2008: 34).9 Other 

early goals set by individual countries in 1990 with a “year 2000” deadline were not fulfilled 

(Oberthür and Dupong, 2011). 

A first turning point for this “credibility gap” was perceived inside and outside of Europe in the 

successful rescue of the Kyoto Protocol (Schreurs and Tiberghien, 2007; Wurzel and Connelly, 2011). 

After President George W. Bush refused to ratify even such a small step towards climate change 

mitigation and then withdrew the US from the Kyoto Protocol in 2001, the EU vowed to keep the 

agreement alive (Jordan and Rayner, 2010; CoEU, 2002/358/EC). EU and member state diplomats 

lobbied others intensely for ratifications to reach the emission threshold for entry into force of the 

Protocol, set at 50% of global total anthropogenic emissions. This threshold was finally attained after 

                                                           
4 

Some would see this rather as a streamlined process of continuous interstate bargaining. See, e.g. Moravcsik 

(1999) and Chapter 3 for more details. 
5 

Strictly speaking, there are two institutions with the name “Council”; however, “Council” is frequently used 

as shorthand for “member states in-right-of-EU”. See Chapter 3 page 54 and ff. for a more accurate 

description and explanation. 
6 

Further occurrences of Council, Parliament and Commission written with an upper-case initial will refer to 

the European institutions unless otherwise specified. 
7 

Coal consumption in the UK more than halved and gas consumption more than doubled between 1980 and 

1996. 
8 

The quoted study calculated German reunification was responsible for 8.5 out of the 18.2% reductions by 

2000. For the UK, the effects of the “dash for gas” were estimated at 5.5 out of 11.9%. 
9
  Assuming equal emissions per capita and median population projections. 
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Russia’s ratification in 2004, following protracted negotiations with the EU (Buchner and Dall’Olio, 

2005). With the subsequent entry into force of the EU’s own greenhouse-gas emissions trading 

scheme in 2005 and the passing of the Climate and Energy Package in 2009, some academics came 

to regard EU leadership in climate change as a matter of fact for academic study (Wurzel and 

Connelly, 2011).10 Regardless of its impact on leadership, the Climate and Energy Package does mark 

the start of substantive “EU climate policy” as opposed to individual EU countries’ actions (Jordan et 

al., 2010b). This legislative package also includes important measures for the promotion of low-

carbon technologies. Focusing on it bounds the research enquiry of this thesis geographically and 

temporally: to the EU in the period ca. 2005-2012. 

This thesis takes a special interest in the latest low-carbon technology explicitly recognised by EU 

law, introduced by the Climate and Energy Package: carbon capture and storage11 (CCS).  

Research problem 
The promotion of CCS in the EU stands out because of the following factors: 

 CCS is unique among mitigation technologies in that it may be used across widely different 

sectors. However, the EU has mostly favoured its application in the electricity sector with all 

its subsidies so far going to coal-fired power stations. The Public Electricity and Heat 

Production sector did emit a massive 1358 Mt/a in 2010 (EEA, 2010a). However, according 

to estimates by electrical utilities now using coal, CCS for coal-fired power stations could 

mitigate only around 39812 Mt CO2/a by 2050 (Eurelectric et al., 2007).13 By comparison, 

other sectors susceptible of using CCS had aggregate annual emissions of 449 Mt CO2
14 in 

2007 in the EU-27, and no alternative mitigation strategies (such as renewables). 

 CCS was first mentioned in a political EU document only in 2005; by 2009, it was already the 

subject of a specific Directive to clarify its legal status and allow those countries that so 

desired to legalise CCS-related activities, notably geological storage of CO2. By comparison, 

renewable energy and energy efficiency had been debated since the 1970s and only slowly 

                                                           
10

 It can be debated whether the label of “leader” is meaningful given the lack of sufficient commitments at the 

global level. This leadership may be understood as “running ahead” of a particularly slow race, rather than in 

the sense of wielding influence, let alone of being capable of coercion. However, entire theses (cf. Hussey, 

2007: , apart from the books mentioned in-text) have been written on this question of leadership, which must 

remain outside the scope of this dissertation. 
11

  Another term, used predominantly in the US, is “carbon capture and sequestration”, which is arguably more 

accurate. According to the dictionary, “storage” implies that future use is envisaged, which is not the case 

here. By contrast, “sequestration” is a Chemistry term that actually describes the intended fate of CO2 

injected into geological formations: bonding with existing elements and becoming trapped. However, 

common usage in the EU has settled for “carbon capture and storage”. This will be the preferred use in this 

thesis except in direct quotes and official names using “sequestration”. 
12 

Value given as 100 Mtoe, converted first into 4186800 terajoules (=1163 TWh) and then into 108 Mt C ≈ 

398 Mt according to average Carbon Emission Coeficient values in European UNFCCC submissions. 
13 

Eurelectric is the umbrella organisation of interest representatives of traditional electrical utilities at the EU 

institutions. The cited study used the same econometric model as the European Commission (PRIMES, 

property of the Technical University of Athens), and included efficiency, renewables, nuclear and CCS as 

mitigation options. 
14 

These aggregate figures refer to the annual emissions in 2007 of the EU-27 (i.e. without Croatia) from the 

following UNFCCC reporting categories: Petroleum Refining (category 1A1b): 121 Mt; Manufacture of 

solid fuels (1A1c): 24 Mt; Pulp, paper and print (1A2d): 30 Mt; Food processing (1A2e): 40 Mt; Cement 

(2A1): 107 Mt; Ammonia (2B1): 26 Mt; Iron and steel (2C1) 101 Mt (EEA, 2010a). 
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made it into an EU climate mitigation agenda with the modest ALTENER and SAVE 

programmes in the early 1990s, etc. (Appendix B contains details on all these policy areas). 

 Pursuant to supplementary legislation stemming from the Climate and Energy Package, the 

EU was poised to support CCS via the EU ETS revenue (originally estimated at €3-5 billion)15 

and funds of the European Energy Programme for Recovery (€1 billion). This type of funding 

was a very unusual way for the EU to raise money and unprecedented in its size (Deloitte, 

2012). Again, by comparison, renewable energy is mostly funded at member state level, 

except for the new ETS funding secured by “innovative renewables” precisely as 

compensation vis-à-vis CCS. 

 Promoting CCS, as a technology aimed mostly at fossil fuel consumers, raises interesting 

questions regarding the polluter pays principle and the subsidies for other technologies. For 

instance, subsidies for renewables were often a compensation for the fact that fossil-fuel 

prices did not reflect their full impact on the climate (externality). Furthermore, EU 

documents had revealed that fossil fuel subsidies, while diminishing, were some five times 

larger than corresponding subsidies for renewables despite the greater maturity of the 

former (EEA, 2004). 

 Comparable federal polities with an interest in CCS like the US or Australia do not have 

unified regulation on CCS but rather rely on coordination of the different state policies. 

Overall, the promise of CCS to reduce the costs of powering Europe with zero emissions has 

attracted a lot of attention very rapidly (Langhelle and Meadowcroft, 2011: 244). The remaining 

sections lay out, firstly, the state of research on the topic of CCS and the gaps that this thesis covers, 

secondly, the approach used to tackle this task, and, thirdly, the research question guiding this 

endeavour. 

Literature review16 

Politics and policy on CCS 

Research on CCS has expanded fast but with a persistent and overwhelming bias towards the 

techno-economical rather than socio-political aspects. Markusson et al. (2012a) carried out a 

“systematic review of existing social science research on CCS” in June 2010, finding just 74 papers 

worldwide on the sociological aspects of CCS, which focused mostly on economic modelling as well 

as public understanding and acceptance. Markusson et al. (2012a) noted that economic modelling 

does not have particularly robust CCS data to work with, given the lack of functioning large-scale CCS 

plants; thus compounding more general problems of modelling discussed in Chapter 1 of this thesis. 

Markusson et al. (2012a) have less to say about the public acceptance research. Nonetheless, both 

strands may be called “instrumental” (Meadowcroft and Langhelle, 2011c: 16): the boldest of the 

                                                           
15 

The final revenue will be dependent on the price of allowances when these are cashed. At the time of writing 

in early 2013, this price was only slowly recovering from an all-time low of €2.81per ton, which would have 

meant only around 0.5 billion for all CCS projects (assuming an even split with “innovative renewables”). 
16 

The literature review in this section covers only socio-political research carried out on the topic of CCS. This 

thesis covers a wide range of topics that cannot be coherently captured in a monolithic review; therefore, 

several sections below contain literature reviews, e.g. on theoretical issues about technological change, on 

low-carbon technologies and on the EU’s broader climate policies. 
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economic literature simply proposed “rollouts” and “effective support policies”, seeking to plan cost 

reductions down without much reflection on the uncertainties involved (Gibbins and Chalmers, 2008; 

Groenenberg and de Coninck, 2008). For its part, an important stream of “public acceptance 

research” is concerned with “communication of CCS”. This “communication” can sometimes become 

single-minded advocacy (Ashworth et al., 2010). In fact, a recent report has noted that, in 

communicating CCS, its proponents rarely consider wider questions relating to the place of CCS in 

society or even in the wider energy system, which reveals a lack of sensibility to alternative options 

and even to the many possible applications of CCS (Corry and Reiner, 2011). A welcome change in 

this trend is therefore Cook (2012) Clean Energy, Climate and Carbon, which provides technically rich 

advocacy of CCS from a global perspective and with due consideration for all aspects of the 

technology and its place in the mitigation portfolio. 

In Cook’s vein, a third strand of the academic literature is based on more comprehensive analyses 

that include not only economic or public acceptance factors but also legal and political ones. 

Nonetheless, these studies are also focused on “bringing down the barriers” or “accelerating 

deployment” (Stephens et al., 2008; Ragland et al., 2011; von Stechow et al., 2011). One particularly 

popular framework for comprehensive analysis is based on the literature on innovation systems. It 

generally tries to assess how the technological innovation system for CCS is performing across a 

series of functions (entrepreneurship, knowledge development and diffusion, market creation, etc.). 

These studies are often useful checklists on how CCS is progressing in a number of jurisdictions. 

Typically, they show that everything is going well except the crucial steps of market creation and 

deployment (van Alphen et al., 2009b; Wilson et al., 2011; van Alphen et al., 2010; van Alphen et al., 

2009a). Markusson et al. (2012a), with their focus on the uncertainties for CCS, represent another 

example of this comprehensive-evaluation literature. They conclude that “the politics around CCS, 

CCS system integration, the speed and scaling of CCS and diversity of CCS pathways […] have so far 

not received much social science attention and therefore offer the most scope for novel 

contributions in future research” (Markusson et al., 2012a: 914). 

Indeed, this thesis argues further that exploring the politics around CCS should be particularly 

emphasised, not least because only political will is likely to diminish the importance of the other 

uncertainties.17 Most CCS analyses noted above eschew CCS politics by noting that CCS deployment 

has been endorsed by IEA modelling or some government decision; they then set out to clear 

barriers to deployment. Yet IEA scenarios “only represent one view of the future” (Watson et al., 

2013). In the past, most energy scenarios showed little deviation from the accepted truth that some 

type of nuclear reactor would start dominating generation around the 2000s, after fossil fuel 

production peaked (Hubbert, 1956), with solar power as a possible alternative coming afterwards.18 

                                                           
17 

Watson et al. (2013) note that not all uncertainties need to be solved for the technology to go ahead. They 

analyse many historical analogues for different uncertainties faced by CCS. Although their paper does not 

highlight this inference, it seems clear that the political commitment seen in the French nuclear programme 

helped overcome a number of important uncertainties regarding the different options available, their 

subsequent scaling up, etc. 
18 

The appeal of each of these two technologies is based on very different grounds: overabundance for nuclear 

and efficiency for solar. Small amounts of nuclear fission release vasts quantities of energy; harnessing even 

a fraction of it, as in modern nuclear reactors, is already attractive. The prospect of harnessing even a tiny 

fraction of the energy released in nuclear fusion is equally appealing. In turn, the attractiveness solar energy 

relies on the fact that every single one of the processes that transform sunlight into other forms of energy we 
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Wind did not feature at all (Hudson and Jorgenson, 1974; Booth, 1976; Marchetti, 1977; Bach and 

Matthews, 1979). Today, conservative scenarios would give wind power a share of future generation 

capacity similar to nuclear and larger than solar (IEA, 2012c: 41); there are also much bolder, 

renewables-only scenarios where solar power is more prominent, wind still provides around 25% of 

electricity generation compared to solar 46% (WWF et al., 2011: 231). Thus, while it may be useful to 

have CCS roadmaps and other economic analyses, these are just as speculative as (if not more than19) 

analyses focusing on nuclear and solar were in the 1970s. Furthermore, there are fundamental 

socio-political questions that need to be answered: where does this view of a future with CCS come 

from and who benefits? Why has it attracted so much attention? What are the alternatives? 

Without them, “barrier-busting” studies may even be dangerous. They could set us off to spend time 

and resources clearing the wrong hurdles with others still looming high, for CCS and other low-

carbon technologies. 

Thus, the fourth and most relevant part of the literature on socio-political aspects of CCS is 

epitomised by the edited volume Caching the Carbon. Published in 2009 and reprinted without 

modification in 2011, it is the most significant publication delving into “the politics and policy of 

carbon capture and storage” (Meadowcroft and Langhelle, 2011a). Caching the Carbon wished to 

observe CCS from a “critical distance” all while acknowledging its promise of a potentially better 

environmental outcome (2011b: 16-17). Caching the Carbon thus offered a path-breaking 

compilation of critical analysis of the politics surrounding CCS. Its introductory and discussion 

chapters already provide some partial answers to the questions highlighted above are: 

 Where does this view of a future with CCS come from? Who benefits? CCS as a concept 

actually has a long history but has often been proposed by those with an incentive in and a 

history of postponing emissions reduction: the oil and gas industries. It was also not too 

welcome by those sectors that would have to adopt it, which has complicated its acceptance 

(2011c: 268 and ff.); 

 Why has it attracted so much attention? CCS presents a solution to politico-normative 

dilemmas in an age of climate change. These dilemmas are linked, on the one hand, to 

continued fossil-fuel extraction (e.g. in Australia, Canada, Norway, and to a lesser extent the 

US), and, on the other hand, to improving energy security by expanding the use of coal (e.g. 

in the US and the EU including Germany, the Netherlands and the UK) (Langhelle and 

Meadowcroft, 2011). 

 What are the alternatives? Meadowcroft and Langhelle (2011c) report that governments 

have generally seen CCS as necessary and been supportive of it, but without actually 

committing funds for the technology. In turn, the public at large remains unaware or very 

poorly informed about CCS, and, finally, civil society is divided between NGOs such as 

Bellona, which see the technology as absolutely indispensable, and Greenpeace, which is 

                                                                                                                                                                                    
can use, as described in footnote 35, involves a tremendous loss of energy. Transforming the energy content 

in these carriers (wood, natural gas, wind, etc.) into something more usable to us, such as electricity, 

inevitably implies a further loss. Hence the tremendous appeal of directly converting sunlight into electricity 

thanks to the photovoltaic effect on semiconductors (solar cells). 
19 

In the 1970s, nuclear reactors had generated commercial scale electricity for around 20 years (since the 1956 

start of the Calder Hall nuclear power plant in the UK); and solar cells had been used for a similar amount of 

time (since the 1958 launch of the military-scientific satellite “Vanguard I”). 
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extremely sceptical of it, and points to the possibility of simply using renewables and 

efficiency (2011b: 12-14). WWF, for instance, while having proactively participated in CCS 

policymaking in the EU (ZEP, 2008a), advocate an all-renewables concept with little use for 

CCS (WWF et al., 2011). 

However, few publications have followed the lead of Caching the Carbon in providing more depth 

and detail to these and other political questions.  

One such attempt is a Special Issue of the journal Global Environmental Change, which mostly 

reiterates the general political themes stated above. Notably, Torvanger and Meadowcroft (2011) 

remark on the uncertainty about the political economy of CCS. For their part, de Coninck and 

Bäckstrand (2011), and Bäckstrand et al. (2011) deal with how CCS has been framed differently 

according to political agendas both in individual societies, as well as within the international system. 

These political insights are combined with some more “barrier-busting” analyses focusing on 

learning diffusion, lock-in, and incentives to investment in different jurisdictions, although the 

authors are generally circumspect in their discussion of why support for CCS may be needed 

(Markusson et al., 2011a; Vergragt et al., 2011; von Stechow et al., 2011; Wilson et al., 2011). Finally, 

there is an interesting analysis of the make-up of the “CCS community”, which is quoted below 

(Stephens et al., 2011). Overall, there is still substantial scope for research into the politics and policy 

of CCS in general. 

Another attempt is a book on The Social Dynamics of Carbon Capture and Storage (Markusson et al., 

2012b). Many of the discussions in this volume contain interesting concepts and valuable insights 

that are employed in the theoretical framework for this thesis. However, the book’s tone is coloured 

by the allegiance of the editors to a research centre focused exclusively on CCS. For them, conceiving 

of a future without CCS cannot be a palatable outcome;20 unsurprisingly then, many contributors 

take demonstration of CCS as a necessary outcome, and again focus on bringing down barriers.  

For instance, the chapter on the barrier of public perception focuses on what framings of CCS have  

been accepted in the few existing demonstrations, hinting that better framing the technology can 

facilitate acceptance and siting (Bradbury, 2012). Another important barrier is uncertainty, which in 

The Social Dynamics… is analysed as part of an issue-attention cycle and thus more a problem of 

perception rather than an inherent issue with CCS technology (Evar and Shackley, 2012; Shackley 

and Evar, 2012). Only Hansson (2012) openly criticises barrier-busting research efforts. Specifically, 

he gives an account of why CCS demonstration is not based on some irrefutable truth about climate 

change or CCS itself but rather the result of largely political decision-making. Overall, however, the 

goal of The Social Dynamics of Carbon Capture and Storage is not to critically analyse CCS, but rather 

to analyse criticisms of CCS in order to salvage the technology. By contrast, this thesis takes 

Hansson’s approach and applies it to the specific case of CCS in the EU. 

CCS in the EU 

Caching the Carbon explores the topic of politics and policy of CCS across seven countries plus the 

EU. Crucially, the EU chapter (Claes and Frisvold, 2011) struggles to keep the critical distance desired 

by the editors. Co-written by a CCS advocate in the negotiations around the legal framework of CCS 

                                                           
20

  The three editors are members of the Scottish Carbon Capture and Storage research centre.  
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in the EU, the chapter gives a rather laudatory and epic21 account of those negotiations, which 

furthermore largely fails to link with the other chapters on EU member states involved in CCS. This 

connection is also not mentioned in the discussion chapters, or in the specific country chapters (UK, 

the Netherlands and Germany). All these chapters, while perhaps narrow in their outlook, are 

nonetheless of good quality and are used for reference throughout this thesis. 

Only three other publications (two chapters and an article) deal specifically with the politics and 

policy of CCS in the EU. However, they only improve the coverage of the EU chapter in Caching the 

Carbon quite marginally, not least because they do not cite or use each other as a platform to 

further different points. In the case of the book chapters, they simply seek to introduce the topic of 

CCS within their volumes without great analytical ambitions. The journal article is a “barrier-busting” 

contribution to the aforementioned Special Issue (von Stechow et al., 2011). It mostly discusses the 

best ways of promoting CCS in Europe, referring to others for judgement on whether this is desirable. 

None of these explores in any detail the many types of CCS and, by default, all focus on its 

applications in the power sector and in particular in coal-fired power generation.22 

Other social science contributions to the topic of CCS in the EU are largely short legal analyses, 

occasionally undertaken by those involved in the legislation. They more or less directly assess the 

impact for industry of individual legal clauses but ignore or skim through more general questions on 

the role of CCS in the EU’s overall climate change strategy (Bradshaw, 2009; Brockett et al., 2008; 

Radgen et al., 2009). 

                                                           
21 

The choice of words for their chapter title is already quite startling: “CCS and the European Union: magic 

bullet or pure magic?”. Their chapter also contains one of the most bizarre claims to have been published on 

CCS, they state (and repeat) that “introducing CCS could also alter the position of coal – turning it into the 

most abundant, reliable and inexpensive energy source” (Claes and Frisvold, 2011: 212 and 217).  As 

explained in Chapter 4, while ideally CCS would indeed alter the position of coal, reconciling its use with 

carbon emissions abatement; CCS is expensive to build and adds a significant energy penalty to coal 

consumption of a power plant. Those two inescapable facts are diametrically opposed to making coal “more 

abundant and inexpensive”. Even if CCS were to achieve high efficiency rates and low costs, coal-fired 

power generation with CCS would always consume more coal and cost more than power generation without 

CCS.  
22

  The CCS chapter in the book The New Climate Policies of the European Union, provides a less emotional 

insight into those same events but still without a particularly critical analysis on how and why CCS was 

introduced in the EU. Instead, Chiavari (2010) attends in greatest detail to the specific legal implications 

(article by article) of the CCS Directive, which can be taken as complementary to the contents of this thesis. 

For its part, the “barrier-busting” journal article is also complementary to this thesis. von Stechow et al. 

(2011: 347) note that “Assuming that CCS is technologically feasible and secure, most climate-energy 

models find that including CCS in ambitious GHG mitigation strategies would lower total abatement costs”. 

This thesis exposes the prejudices of the prevalent political situation, which those models may simply be 

reflecting in their manifold assumptions. Finally, the most recent publication on EU CCS, a chapter in a book 

about EU energy policy, purportedly focuses on the “Europeanisation” of CCS. The chapter departs from 

somewhat contradictory premises. It states that the integration of CCS in the EU is “an impressive 

achievement” and enjoys “prolonged success”; despite the fact that “little is in fact known” about the 

technology and no CCS plant has been built yet. Then it goes on to admit that “it would be especially 

interesting to analyse the policymaking process launched a couple of years ago and look at how advocates of 

CCS managed to enter the arena of EU policy-making and how they acted in this environment (promoting 

the ‘green Europeanisation’ of CCS policies in the EU)” (Fischer, 2012: 85-86). Yet this is a task it does not 

attempt itself. Indeed, after describing –as methodically as the others– every step of CCS along the EU 

decision-making process, the question of why CCS was “Europeanised” is answered with some remarks 

about the actions of member state governments and the Commission (Fischer, 2012: 93-95).  
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Notwithstanding, the aforementioned publications offer a valuable platform against which to 

contrast the findings of this thesis. 

Summary 

Overall, most social science research on CCS is of an instrumental nature, with a more or less varied 

analytical toolkit for identifying and clearing the barriers to deployment of the technology. This 

thesis argues, with Meadowcroft and Langhelle (2011c), that the political process that led to the 

selection of the technology must be explored much more thoroughly than it has been thus far. Three 

gaps in the literature are addressed in this thesis: the history of interactions leading to decisions to 

support CCS (process tracing), the role of different types of CCS, and the potential position of CCS 

within the mitigation portfolio. 

In terms of process tracing, the literature describes many aspects of the appearance of CCS on the 

political sphere in isolation, almost as anecdotes without context or consequences. For instance, the 

IPCC Special Report is often noted to be a key element in the legitimation of CCS at the international 

level (de Coninck and Bäckstrand, 2011; Meadowcroft and Langhelle, 2011c); and the IEA appears 

ubiquitously as a source of expertise, which may well be noted as biased (Meadowcroft and 

Langhelle, 2011c). However, the role of either IPCC or IEA in building a particular image of CCS at the 

national or global levels is not analysed, nor is their impact on policy directions. Indeed, the country-

focus chapters in Caching the Carbon do not mention the IPCC Special Report beyond vaguely 

reiterating its legitimating role (Stephens, 2011: 38, 42; Praetorius and Stechow, 2011: 139; Vergragt, 

2011: 201), if at all. In particular, there are also significant gaps in explaining how EU policymakers 

adopted the technology. Fischer (2012) vaguely hints at the links between the CCS politics of the UK, 

the Netherlands and Norway; but he admits to missing large parts of the story. The present thesis 

provides a critical account of these historical factors that links them into a coherent narrative. 

In terms of the different types of CCS, while the literature often discusses in detail the variety of 

capture technologies for power plants, there is a gaping lack of attention to the substantial 

opportunities for using CCS in a range of non-power applications, such as steelmaking, cement 

manufacture, aluminium smelting, ammonia production, refineries, etc. All the publications referred 

to above either completely ignore these possibilities or quickly mention them when summing up the 

virtues of CCS, only to never bring them up again. This difference in treatment has later been noted 

by the IEA (2009a); (2011) as a major issue for the technology. 

Lastly, regarding the critical appraisal of the position of CCS in the (EU) mitigation portfolio, part of 

the literature focuses on producing or evaluating rather speculative cost estimates. Others are much 

more cautious, but stop short of exploring what could be done with a similar degree of support to 

that enjoyed by CCS.23 Much is said about the role that CCS could play but not enough on what role it 

should play in each particular region and why. A relevant exception in this regard is Stephens and 

Jiusto (2010), who carry out the only (non-econometric) study comparing CCS with a potential 

competitor: “enhanced geothermal systems” in the US. Both technologies seek to obtain a low-

                                                           
23 

This discussion about CCS is often limited to platitudes such as “all technologies will be needed in the fight 

against climate change” and truisms such as “CCS could play a major role in the mitigation strategy of many 

countries”. The justification in particular has to be better grounded than by simple reference to its alleged 

lower costs (IEA, 2009a: 4), which are ultimately calculated by speculating about technologies: both CCS 

itself and its potential competitors. These themes are addressed throughout the thesis. 
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carbon source of base-load electricity by transforming geological knowledge into new applications. 

Their analysis rejects cost comparisons as highly speculative, focusing instead on the known 

technical and environmental issues facing each technology, as well as the financial support and 

general endorsements received by them, and notably the discourses surrounding them. The 

conclusion of their analysis for the US case is that, whereas a priori CCS has higher technical and 

financial hurdles to overcome, its supporters in the US the coal sector are far better established and 

have deeper pockets (Stephens and Jiusto, 2010). 

Main research question 
Given the first gap in the literature (poor process tracing), the main research question must be 

general enough to expose the sequence of events and its protagonists leading to the decision to 

promote CCS in the EU.  

In addition, this gap suggests the need for a “constructivist” approach.  Constructivism may be 

introduced as one of two grand ontological-epistemological approaches (or ends of a spectrum of 

approaches) in the social sciences, the other being rationalism. 24  Both rationalism and 

constructivism “offer a framework for thinking about the nature of social life and social interaction” 

(Finnemore and Sikkink, 2001: 393). According to constructivism, people implicitly agree on the 

fundamentals for (their) social interaction and thus “intersubjectively” construct the objects relevant 

to that interaction. Construction implies that it matters how, why and by whom technical 

information is incorporated into to the political arena for debate. In practice, constructivism is 

concerned with process tracing, and gives special importance to that which is excluded (e.g. non-

power applications of CCS or alternatives to CCS in power generation). 

Meadowcroft and Langhelle (2011c) and Stephens and Jiusto (2010) also hint at such a constructivist 

approach in their use of “storylines” and “discourses” to analyse respectively the range of 

(intersubjective) understandings of CCS and the different narratives surrounding “enhanced 

geothermal systems” and CCS. Chapter 2 below provides a proper theoretical setting for these 

concepts. In comparison with those two publications, this thesis offers deeper theoretical 

fundaments to analyse the politics and policy of CCS. 

Taking the foregoing into consideration, the main research question reads: 

 What were the driving factors (actors, technological constraints, constructed meanings, 

and potentially others) behind the EU’s decision to take the aforementioned exceptional 

steps in support of CCS? 

Drawing on the material uncovered by the initial research question, more specific questions can be 

posed and answered:  

 Why was additional support for CCS organised at the EU level (and not national levels)? 

 What was the role of modelling in the decision-making for the Climate and Energy Package? 

                                                           
24 

These two approaches may be associated with other epistemological positions such as, respectively, 

positivism/realism and relativism. However, the boundaries are blurry, rationalism may or may not accept 

the role of ideational factors in causation and constructivism may be defined in many ways from modernist 

to relativist (Adler, 1997). 
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 Was CCS hyped (in the sense of having “inflated expectations”)? 

 What could the relationship of CCS be to potentially competing technologies in the 

European context? 

These additional questions require some background to make clear their relevance to the topic. 

They are linked to the manner in which technological decision-making is carried out under 

conditions of uncertainty.  

In all, the dissertation sets out first to better understand decision-making on CCS in the EU, so as to 

then draw lessons from this decision-making. The following section explains how this dissertation is 

structured to tackle these tasks. 

Thesis Structure 
Chapter 1 introduces three interrelated background topics on technological choices, modelling and 

hypes, which further illuminate the research problem and justify the additional research questions. 

Firstly, the chapter notes that significant barriers exist for technological change that would tackle 

climate change. Consequently, governments are expected to provide regulatory and financial help to 

certain technologies to overcome these barriers. Since government (and private) funds are limited, a 

choice has to be made on which technologies to promote. Secondly, the chapter remarks that the 

usual aids employed to inform this choice (e.g. econometric models) are severely hampered by the 

strong uncertainty surrounding climate change and technological development. Thus, thirdly, the 

chapter surmises that the promotion of CCS in the EU must be discussed with reference to the “hype 

out of hope” dynamics that develop in such circumstances of uncertainty and high stakes.  

Chapter 2 introduces a moderately constructivist theoretical framework that links stakeholders’ 

perceptions of a technology to the outcomes of the policymaking process. The chapter starts by 

introducing the nature of constructivism. It then focuses on the constructivist literature on 

technological change to highlight the role of “visions” or “expectations”. These are vital in linking 

(political) problems and (technological) solutions. The chapter draws on environmental policymaking 

literature to further define these visions or expectations as storylines. For the purposes of this thesis, 

a storyline is a narrative that bridges the uncertainties and gaps of knowledge about the future of a 

technology in a “story of hope and hype”: hope, often implicit, that its assumptions will prove 

correct, and hype about the known or expected aspects of the technology. A storyline is used in the 

political debate as rationale for action by a discourse coalition. This coalition made up of widely 

different members who share, at least, a clear commitment to said storyline.  

Chapter 3 serves as background on those aspects of EU governance that are most relevant for 

climate change mitigation. It introduces the history of the European integration project and its legal 

base, which have shaped what the EU is today. Then, the main institutions of the Union are 

presented ahead of a discussion of the policy process in which they participate. This description is of 

necessity limited to the institutions and procedures that are relevant to the present thesis. Finally, 

this chapter deals with the EU budget, which is agreed upon through its own specific decision-

making system. 

In turn, Chapter 4 firstly offers a brief overview of the relevant parts of the EU’s policy landscape for 

the promotion of low-carbon technologies. This policy landscape featured intense discussions to 
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enhance the EU’s security of supply. Russian natural gas supplies to neighbouring Ukraine had been 

briefly cut in January 2006, affecting EU customers in Eastern Europe and prompting talk of the 

threat posed by a resurgent Russia. Nonetheless, this first section of the chapter concludes that the 

EU’s policy or circumstances did not point ineluctably to any specific low-carbon technology. If 

anything, the existence of renewables goals from early on and the relative success of their 

deployment in some countries would have pointed in a different direction. Thereafter, Chapter 4 

introduces a comparison between CCS and the Supergrid as two radical innovations that could help 

in the “revolution” necessary to address climate change. While the Supergrid has some advantages 

in power generation, CCS is the only option for the several industrial processes highlighted above. 

Yet it was CCS for power applications that the Climate and Energy Package and its associated 

legislation focused on. The remainder of the thesis explores the reasons for this. 

Chapter 5 begins to answer the initial research question by exploring the deep roots of what became 

the dominant storyline about CCS: a technology to allow use of “coal for electricity” in a carbon-

constrained world. The popularity of this storyline may be partly explained by the formative impact 

of the oil crises of the 1970s and their lasting legacy in terms of institutions and research paradigms, 

which enshrined coal as the plentiful backup to the more precious oil and gas. Other key elements in 

the global storyline are the political developments around climate change in the US, which made CCS 

investments a desirable compromise both for proponents of immediate and decisive action and for 

those emphasising the uncertainties. Finally, there was the reversal of the energy efficiency trend in 

China with its subsequent jump in coal consumption. All these factors indeed seemed to corroborate 

the unavoidability of coal for electricity generation and the consequent ineluctability of CCS as a 

mitigation option. The chapter remarks that non-power applications of CCS could also have been 

seen as very useful in this context, yet they were ignored. Crucially, the EU itself was promoting 

steelmaking applications of CCS from early on. However, the chapter notes that the vision of CCS as 

a power-sector technology spread throughout the world, not least thanks to the authoritative 

publications of the IPCC and the International Energy Agency (IEA), even if the IEA later emphasised 

the importance of CCS for non-power applications. 

Chapter 6 analyses the influence of the “coal for electricity” storyline in the EU. The first part 

presents four elements of the international context in which CCS was introduced to the EU from 

2005 onwards: the ratification of the Kyoto Protocol, the perceived “Russian threat”, the thrust of 

IEA and IPCC publications, and finally the more subtle influence from the US. Since the first three 

elements are addressed in previous chapters, this first part of the chapter analyses the US influence 

in depth. The second part then probes in detail the key arguments adduced in support of CCS in the 

EU, which closely resemble the global “coal for electricity” storyline. It shows that these arguments 

are not particularly sound for the EU context: long-term trends towards lower coal consumption and 

capacity, expensive domestic coal, promising alternatives, and a disadvantageous position for export 

of the technology, all make CCS for coal a rather uninteresting option. Yet, this “coal for electricity” 

storyline managed to impose itself. The subsequent chapters explain how it happened in 

chronological fashion. 

Chapter 7 presents the lead-up to the CCS promotion legislation in the Climate and Energy Package. 

It starts with the introduction of the technology to EU-level policymaking circles by the UK 

government around 2005. Then, it describes the appearance of several triggers of special attention 

to climate change legislation, including the negotiations for a post-Kyoto agreement, the failure of 
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the EU constitution and the aforementioned supply disruptions. Thereafter the chapter highlights 

that, initially, CCS was just a novelty introduced by the Commission into its January 2007 Climate and 

Energy Package Proposals that went largely unnoticed by the Council and the Parliament in those 

early days. Not much later, even the notably pro-renewables Parliament showed clear support for 

the “coal for electricity” storyline. By contrast, Supergrid developments were mired in a related but 

more complex “Third Liberalisation Package” dealing with the EU’s Internal Energy Market. 

Chapter 8 details the developments during the official negotiations for the Climate and Energy 

Package, where CCS was discussed, as well as the Third Liberalisation Package. A discourse coalition 

supporting the “coal for electricity” storyline of CCS was by then well situated across the EU 

institutions: UK and Dutch representatives at Council, one Conservative and one Liberal Members of 

the European Parliament as well as officials at the Directorate-General for Energy of the Commission. 

With aid from a few interested firms and despite significant opposition, this coalition managed to 

reach their legislative objectives: directing revenue from auctions of CO2 emissions allowances to a 

CCS demonstration programme. Meanwhile, Supergrid-related interconnections and regulation 

were proposed and discussed in a rather disjointed manner across multiple venues. No clear 

storyline backing them up existed and most of them failed. Nonetheless, talk of averting the Russian 

threat with new EU-funded gas pipelines was soon expanded to include energy infrastructure more 

generally. Furthermore, as the implications of the two Packages for electricity interconnections 

became clear, the Supergrid vision gained strength. 

Chapter 9 discusses the consequences of the two Packages, mostly in what concerns CCS. It was 

patent throughout the legislative process that the manner of promotion of CCS meant that 

investment would concentrate on coal-fired power stations. With the first funds aiding the 

demonstration programme, this became a reality. Fresh stimulus spending was hastily allocated to 

“coal for electricity” CCS projects, notably leaving aside a steelmaking CCS project that was not 

deemed ready. Yet four years on, the electricity CCS projects either have been cancelled or still have 

to make their final investment decisions. The conditions for allocating allowances revenue also 

favoured coal-fired power projects but, given the low carbon prices after the financial and debt 

crises, all projects eventually fell through, much to the chagrin of some “coal for electricity” 

supporters. The chapter ends up with a brief commentary on whether the Supergrid is a good 

alternative to CCS or yet another hype. 

Chapter 10 summarises the process tracing and provides a detailed answer to the research 

questions introduced in Chapter 1. It also discusses some avenues for further research and ends with 

a commentary on the respective responsibility of public and private sectors in long-term societal 

needs, such as the transition to low-carbon technologies. 
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Chapter 1.  

Background:  

Changes and Choices, Hype and Hope 

This chapter presents some additional background discussion on three key aspects of the research 

problem: the barriers to technological change, the relevant variables in choosing a specific 

technology, and the tendency for technologies under conditions of uncertainty to undergo “hype” 

cycles. 

This background is important for this dissertation because it clarifies the need and difficulty in 

promoting a technological breakthrough such as CCS. This is further discussed in Chapter 4 for the 

two potential breakthroughs, CCS and the Supergrid, compared in this thesis. Furthermore, this 

background allows for additional, more specific research questions to be posed at the end of the 

chapter. 

The first part of the chapter introduces the significant barriers to adoption of low-carbon technology, 

namely what has been termed “carbon lock-in”. It also notes the misalignment between business 

and societal targets in the context of climate change mitigation. The second part of the chapter 

explains that decision-makers operate within some constraints when deciding which low-carbon 

technologies they should help over the said barriers to adoption. These constraints are, nonetheless, 

often uncertain. Hence, this discussion focuses on a key decision-making tool (modelling) and its 

shortcomings. The third part explains the principle of a “technological hype-cycle”, which is triggered 

under conditions of uncertainty and high stakes, and points to the need for a careful scrutiny of 

decision-making.  

Based on these observations, the chapter then formulates additional research questions. 

1.1 Barriers to technological change 
Currently, serious impediments for a change to a low-carbon technology exist. An all-important 

realisation for a climate change mitigation strategy is that the heavy use of fossil fuels for almost 200 

years may have developed into a “carbon lock-in”, that is, an ongoing dependence on carbon-based 

fuels as a result of committed investments and social acceptance (Unruh, 2000). In addition, the 

timescales of investment cycles in key sectors and climate change interact in complex ways. Finally, 

the short-term business opportunities as seen by firms may well not correspond to a robust climate 

strategy.  
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1.1.1 Carbon lock-in 

Unruh (2000) explains that the carbon lock-in25 obtains as a result of four factors. Firstly, the 

accumulation of skills and knowledge via manufacturer experience or user feedback generate 

reduced costs and better performance (“learning economies”). Many of the fossil fuel technologies 

we use have over 200 years of cost reductions and other improvements behind them (e.g. fossil fuel 

powered engines). This can be contrasted to barely a few decades of use of renewables mostly 

concentrated in a few locations (e.g. wind turbines). Secondly, there are adaptive expectations: for 

an already universal product, product uncertainty (what you get) will be minimal and user trust 

(what you know you can do) maximal (Unruh, 2000: 820). For example, the oil industry has roughly a 

60-year head-start over the photovoltaic cell manufacturing industry in terms of familiarity by users 

and installers. We know how to run our modern world with carbon-emitting technologies because it 

has grown alongside their use. Thirdly, technology financing is often done inside a firm, which 

favours incremental innovation ahead of radical innovation (Unruh, 2000: 822).26 For instance, 

regardless of public relations campaigns around moving “beyond petroleum”, BP always invested 

immensely more on petroleum exploration and extraction than on alternative technologies (Bean, 

2010). Finally, technological interrelatedness or network economies refer to the lock-in of an 

artefact in its socio-technical surroundings. For instance, internal combustion engine technology is 

centred on the car/truck and its parts. However, this overlooks the importance of other necessary 

elements of the transport system. A car is fairly useless without a well-developed road network, 

including pump stations, etc. Furthermore, such a complex machine as a modern automobile is 

impossible to produce without inputs from specialised industries, e.g. rubber, glass, steel, electronics, 

etc. (Rip and Kemp, 1998). 

The lock-in is a thus consequence of the embeddedness and interrelation of technologies within our 

economy. Changing a technology emblematic of one sector, e.g. car in the transport system, actually 

sends ripples through other sectors of the economy (manufacturing, etc.). Society and government 

are also affected so that one may speak of lock-in of private and public institutions into a techno-

institutional complex (Unruh, 2000: 826). This idea echoes other similar ones in the literature on 

technological change, each of which emphasises a different aspect, such as the “inertia” of large-

scale technological systems (Hughes, 1983: 15-16; Hughes, 1987) or the embedded cognitive 

routines to solve technical problems (Dosi, 1982). 

These arguments may be seen to verge on technological determinism,27 which ignores the role of 

individual preferences and existing social structures in technological development (Smith and Marx, 

1994). It may not be that inert technologies per se shape society. However, societies may see 

themselves saddled with technologies they did not choose as societies. It is hard to deny that the 

                                                           
25 

The term “lock-in” has frequently been used in relation to the concept of “path dependency” of technological 

development, which challenged the neoclassical paradigm in economics by arguing that “suboptimal” 

technologies could resist market forces. The most common (and most debated) example was the persistence 

of the Qwerty keyboard. However, this thesis only treats lock-in as a useful description of the current 

situation with regard to fossil fuel consumption. For an illustration of the path dependency debate see Arthur 

(1989); Liebowitz and Margolis (1990); and Liebowitz and Margolis (1995). 
26

  This point is developed further in Chapter 4. 
27 

Technological determinism is often associated with Marx’s maxim: “The hand mill gives you society with 

the feudal lord; the steam mill, society with the industrial capitalist”, although there are also debates as to 

how technologically deterministic Marx himself actually was. See Shaw (1979). 
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number of people influenced by technological development today, is very much larger than those in 

charge of steering it; not least in the energy sector (Zachary, 1995). For any given technology, a 

“technological regime” (see page 44) can be posited that exerts influence over the development of 

basic technologies on behalf of (but not necessarily with the accord of) the rest of society. On this 

topic, it is important to note that the market forces that are accepted to drive company actions may 

well not coincide with the forces required to attain desirable social outcomes, particularly in relation 

to the environment and in the long term, as with climate change (Beck, 1986). Total and absolute 

technological determinism surely does not exist because technologies do not appear in a vacuum. 

However, the fact remains that the technological choices of generations past, or of small groups of 

people in society, have an influence that societies may struggle to rid themselves of, even if a 

majority would like to. 

1.1.2 Investment cycles  

One important aspect of the techno-institutional complex is the overall structure of our financial 

system, which currently relies on investors expecting either relatively quick high returns (e.g. 

venture capitalists) or secure long-term income steams (e.g. public entities and pension funds, etc.). 

However, many climate change mitigation measures may well not fit either.  

In the energy sector, investment cycles are generally long and this is a major factor for climate 

change mitigation. The example of Germany’s electricity sector is very illustrative. Many lignite and 

hard coal power stations were built in the 1970s and 1980s and will approach the end of their 

lifetime at some point in the 2020s. The key figures are that 50% of Germany’s total electricity 

generation capacity will be decommissioned by 2020, rising to 75% by 2030 (Praetorius and Stechow, 

2011: 130). This might seem like good news because, as noted above, scenarios to tackle climate 

change aim at decarbonising the European electricity sector by 2050. However, the 40-year lifespan 

of those German power plants from the 1980s is not an exception: power plants are capital-

intensive enterprises whose costs are only recovered in the long run. With such long investment 

cycles, any fossil fuel plants built to cover near-term shortfalls will still be operational by 2050. This is 

at odds with emissions reduction scenarios of up to 85% on 1990 levels by 2050. Yet, if forced to 

stop production, the fossil fuel plant owners will cry foul.28 This is why those in the conventional 

electricity industry hope to have CCS available soon. Its competitors in the renewable sector, on the 

other hand, hope that the replacement for those power plants, in Germany and elsewhere, will be 

renewable generation. 

1.1.3 Short-termism and mitigation potentials 

A third limitation related to both the lock-in and the timescales issues is the tendency to focus on 

immediately available, large-impact and low-cost mitigation. In this context, calculations that have 

been described as the Tragedy of the Commons and “freeloading” attitudes both apply, whereby the 

long-term benefits of tackling climate change are obscured by the short-term costs of doing so, 

often leading to actors postponing emissions reduction or attempting only insufficient measures. 

                                                           
28 

With the current state of knowledge about climate change, an investment in coal-fired or other fossil fuel 

generation could already now be classified as risky due to the potential for emissions mitigation measures 

that threaten the investment. Thus, companies could well be expected to have taken that risk into account and 

made provisions for it. However, such companies are unlikely to easily accept this version of events. 
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Mitigation in developed countries is an issue that mostly concerns energy-related emissions. It has 

even been noted that “climate policy is energy policy” (Scrase et al., 2009). However, “energy-

related emissions” are present across widely different sectors such as transportation, manufacturing, 

and heat and electricity generation; each of which uses different technologies and fuel mix, thus 

presenting very different mitigation potentials. A focus only in those sectors that currently show 

short-term business opportunities may easily lead to emission gaps in the future for lack of early 

investment (Mitchell, 2010). 

Figure 1.1 (next page) shows that developed countries (Annex 1 of the UNFCCC) emit mostly energy-

related greenhouse gases. On the other hand, however, such a simple equation obscures the 

subtleties of the many types of energy-related emission sources, as well as the importance of land 

clearing and deforestation (see Figure 1.2, next page). This diversity and the actual conditions of 

energy-related emissions has important implications for the type of low-carbon technologies that 

can (or should) be promoted. 

Energy-related emissions are overwhelmingly from fossil fuel combustion. However, fossil fuels are 

also important feedstock (raw materials) for the chemical industry and an essential source of carbon 

in metallurgy. Thus, although fossil fuels are often combusted in these industries, energy is only part 

of the benefit derived from them (Gale et al., 2005: 78).29 As a result, fossil fuels cannot be simply 

replaced by another (e.g. renewable) source of energy for those industrial processes. In addition, 

two other important industrial emissions sources have little or no connection to fossil fuels: the 

thermal decomposition of limestone cement or lime production and the fermentation of biomass 

(e.g. sugar into alcohol or in paper production). Recently, the cement industry in particular has also 

turned to burning waste products (old tyres, sewage, etc.) to generate its energy, rather than using 

expensive fossil fuels. 

The Climate and Energy Package places most of the burden of emissions reduction on the Public30 

Electricity and Heat Production sector.31 This sector is indeed the largest source of emissions in the 

EU (see Figure 1.2). It has traditionally also been strictly regulated, which arguably favoured its being 

targeted for further cuts. Nonetheless, public electricity generation has already seen some of the 

greatest breakthroughs in emissions-reduction technology. According to the European Commission’s 

own figures (COM(2007) 1: Annex 2), some low-carbon technologies in this sector (such as wind 

power) are already competitive with traditional ones in specific circumstances. This situation stands 

in contrast to other energy-related sectors. For instance, in transportation, on the one hand, biofuels 

                                                           
29 

E.g. coke (≈“cooked coal”) is burned to release the element carbon, which in various percentages then 

combines with iron to make the alloy known as steel. See Appendix A, pages 238 and 240. 
30 

The word “public” in this phrase has caused confusion among some readers, as the producers are indeed 

mostly private companies. However, this is the official name of a reporting category (1A1a) under the 

UNFCCC registry of greenhouse gas emissions, which is widely used by the agencies in charge of 

communicating emissions to the UNFCCC, as can be seen in  in the main text. The category is opposed to 

smaller auto-producers of electricity and heat (e.g. large energy-intensive chemical plants), who may only 

occasionally sell to the grid or to district heating their excess production and therefore are not generally 

publicly available. Nonetheless, to avoid confusion, most mentions of this category in this thesis use the 

word “wholesale” instead of “public”.  
31 

Firstly, through the update of the emissions trading scheme, which made allowance auctioning compulsory 

for electrical utilities but not for other emission-intensive industries, and, secondly, through the effect of the 

renewable energy targets. See Chapter 8 for details on how this happened. 



 - 19 -  

have been mired in serious controversies regarding their impact on food markets and overall low 

mitigation potential (Timilsina and Shrestha, 2011; Pearman, 2013). On the other hand, electric 

vehicles have struggled to overcome the very range and price problems that saw them lose out to 

gasoline vehicles at the dawn of the car industry (Hadhazy, 2010). 

 

Figure 1.1: Sources of anthropogenic greenhouse-gas emissions by sector  

Source: IEA (2012c) IEA/OECD©32 

 

 

 

Figure 1.2: Anthropogenic greenhouse gas emissions in the EU-27 by main source activity, 2007 

Source: EEA (2010b).33 

                                                           
32

 These and other IEA materials are only used for the purposes of illustrating this dissertation. For the IEA 

terms and conditions in this regard please visit: 

 http://www.iea.org/termsandconditionsuseandcopyright/termsandconditions-other/ 
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In summary, the situation of carbon lock-in, the mismatch between investment cycles and climate 

system thresholds, as well as the short-term incentives of profit-motivated firms all call for the 

action of governments, whose expected role is to ensure the everyday wellbeing of their populations. 

Yet climate change, albeit a potentially serious threat to human civilisation, is not the only concern 

of governments. This research focuses on the attempts of the EU to “optimise” its choice of 

technological options that will deliver the required emissions reductions, whilst attending to other 

societal needs. 

1.2 Technological choices 
Given the centrality and inherent difficulty of technological change for climate mitigation, polities 

have devised many ways of promoting it, which can nonetheless be roughly divided into directly 

researching technological change or simply influencing the behaviour of relevant actors (e.g. to 

change consumption patterns or technologies used) through taxes or equivalent instruments like the 

EU Emissions Trading Scheme (ETS). 

Aside from its ETS, several types of technology for climate mitigation (and other goals) are promoted 

in the EU today, mostly by member states directly and most prominently in the energy sector. On 

the one hand, there is nuclear energy, which is low-carbon but has been promoted for over 60 years, 

long before climate change was a concern. Its status is therefore somewhat different. On the other 

hand, many newer technologies have been promoted recently. The most numerous kind includes 

modern renewable energy technologies, such as wind turbines, solar cells, tidal barrages, etc. 

However, some of these actually have ancient predecessors in the windmill or the water mill. Indeed, 

hydroelectric dams today make up most electricity generation from renewables worldwide and are 

usually considered a separate category and not promoted.34 By way of short definition, renewable 

energy technologies (hereinafter, “renewables”) tap on energy resources that are constantly 

regenerated.35 Two types of renewables, wind power and solar power in their various forms, have 

                                                                                                                                                                                    
33 

All materials sourced from the European Union or its agencies are reproducible with due attribution. The full 

policy can be consulted here: http://europa.eu/geninfo/legal_notices_en.htm 
34 

Hydroelectric generation has been in large-scale industrial use since the late 19
th

 century. Its promotion is 

usually not discussed in the same terms as that of “newer” renewables, such as wind turbines or solar cells, 

because it is an already mature technology, with often very competitive costs. Many suitable/acceptable 

locations are already exploited in European countries, although a substantial expansion may be expected in 

developing countries (Kumar et al., 2011).  
35 

The vast majority of energy available on Earth today originates in the nuclear fusion (
3
H + 

2
H = 

4
He + 

neutron + energy) taking place in the centre of the Sun, which reaches Earth via electromagnetic radiation 

(visible sunlight being the most important part thereof). This source of energy is inexhaustible for human 

purposes, which means that any source directly linked to it and available to humans is deemed “renewable”. 

The most important for most of human history has been photosynthesis, which turns sunlight and other 

inputs into plant materials, and thereby into food and wood fuel. In addition, the accumulation of millions of 

years’ worth of photosynthesis-derived organic materials in geological formations under high pressure and 

heat is what we exploit today as petroleum and natural gas fields, as well as coal seams and other such fossil 

fuels. However, this long time-lag means that fossil fuels cannot be considered renewable in the same sense 

as, e.g., wood. As noted in-text, and in the preceding footnote, other renewable resources in use for a long 

time are hydroelectric power, which relies on the evaporation of water by sunrays, and wind power, which 

stems both from the temperature changes triggered by the Sun’s energy reaching the atmosphere and from 

the rotation of the planet. Finally, a few sources of energy available to humans have no connection with the 

Sun and may be both renewable or non-renewable: firstly, geothermal energy is harvested from the internal 

heat of the Earth from radioactive decay and remnant heat from planetary formation. It may be exhausted 

locally within human-relevant timescales. Secondly, tidal energy originates from the effect of inexhaustible 

gravitational forces effect on the Earth’s masses of water. For a detailed description on all aforementioned 
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been the fastest-growing energy technologies for several years (REN21, 2013). Their use entails very 

low emissions over their entire life-cycles but they are often also variable and have a low energy 

density, which means that they need large harvest areas36 and/or storage. The other type of low-

carbon technology that has been promoted recently is the much newer carbon capture and storage 

(CCS) in its different applications. CCS is a set of technologies that can potentially be combined to (a) 

remove CO2 (the main greenhouse gas) from the flue gases of a range of facilities, such as power 

stations, refineries, cement and steel mills; (b) transport the CO2 to a suitable location, and (c) inject 

it safely in the deep underground. 

The key concern of the present thesis is the reasons for the EU to choose to promote certain low-

carbon technology strategies and not others. The focus is on CCS, and for comparison, an alternative 

technological set that has drawn many looks in the EU after the initial attention to CCS. This 

alternative is called “the Supergrid” long-haul electricity interconnection using low-loss high-voltage 

direct current (HVDC) to form a so-called Supergrid, which could potentially compensate for the 

variability and low energy density of renewables by increasing the harvest area and linking up with 

storage capacities37 (FOSG, 2010a; House of Commons, 2011). In principle, without being magically 

impact-free,38 renewables possess a range of undisputable (mostly environmental) advantages over 

any technology employing fossil fuels: much lower life-cycle emissions of all pollutants, no fuel costs, 

no monitoring burden passed down to future generations, and, most notably, a massive reduction of 

the environmental impacts of extractive fossil fuel industries and of the risks and uncertainties of 

fossil fuel prices. 

Chapter 4 introduces the key issues surrounding CCS and the Supergrid for the purposes of this 

thesis. A more detailed account of their origins, potentials and outstanding difficulties can be found 

in Appendix A. 

The following sections present two issues relevant for the promotion of any low-carbon technology: 

firstly, the key concept of security of supply and, secondly, how this concept has traditionally been 

put into practice through models. The upshot is that environmental aspects of security of supply, 
                                                                                                                                                                                    

renewables, see Edenhofer et al. (2011). Lastly, Humanity has learnt to enhance and harness natural nuclear 

fission from uranium 235, which has limited reserves. Using these energy sources also incurs losses. Nuclear 

fusion of the type occurring in the Sun has not been carried out with sustained net energy gain on Earth. 
36 

An exception to variability is geothermal energy. Hydroelectric power suffers seasonal variability. For its 

part, tidal power, by definition, stops generating at the highest and lowest tide points of a particular day and 

location. 
37 

Most notably “pumped hydro”, whereby an upper water reservoir is replenished from a lower reservoir with 

pumps using excess electricity generated elsewhere. This reservoir system is then used at times of high 

demand in the same way as a normal hydroelectric facility (water flows from upper to lower reservoirs 

through turbines). 
38 

Since renewables cover a wide range of “energy harvesting” activities, they have varying levels of impact on 

the environment. Focusing on two rather common ones: carelessly decommissioning old solar cells may 

release chemicals into the environment, and hydroelectric dams can be a disaster for the rivers they are built 

on (Abbasi and Abbasi, 2000). Nonetheless, in terms of such a new technology as solar cells, there is indeed 

the possibility of using other materials and less of them (Fthenakis, 2009). As for hydropower, there is little 

scope for massively expanding its use in Europe, and renewables advocates are very cautious to favour any 

expansion at all (Ackerman et al., 2010). Finally, experts have already dismissed complaints about the 

adverse health impacts of the most widespread of new renewables –wind turbines– as the product of the 

nocebo effect (Chapman, 2012). That is, the reported health problems are psychological in origin and their 

reporting correlates best with “information” campaigns carried out by wind power opponents, rather than 

with any potential factor, viz. proximity to the turbines. 
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primarily climate change, will become pressing well before other aspects. Models are thus forced to 

deal with new, imprecisely defined low-carbon technologies and long timescales, which is certainly 

not their strength. 

1.2.1 Security of supply 

Energy and other inputs derived from fossil fuels are the lifeblood of modern economies. 

Accordingly, since at least the oil crises of the 1970s, the security of supply of fossil fuels has 

featured prominently in states’ political priorities. This security of supply is often referred to simply 

as “energy security”. However, as noted in the introduction, it is important to emphasise that energy 

generation is the main but not the only use of fossil fuels. Current definitions of “energy security” 

have added greenhouse gas emissions to two traditional concerns: the physical availability of fossil 

fuels and the geopolitics of their distribution (IEA, 2011a; Pascual and Elkind, 2010: 2). 

The availability of fossil fuels depends heavily on technological innovation and price, i.e., the factors 

that condition their extraction. Their overall quantity is finite and they are non-renewable in human 

timescales;39 however, their physical depletion is currently not a concern (Costantini et al., 2007). 

Fossil fuel reserves, measured in remaining years of consumption, have remained constant over 

many years as higher demand triggered higher prices and thereby an exploitation of marginal 

resources and/or development of new technologies (IEA, 2005: 26-27). During the 2000s, alongside a 

constant rise of fossil fuel prices, fossil fuel companies have started developing so-called 

unconventional sources, such as shale gas, coal-seam gas and oil/tar sands (Costantini et al., 2007; 

Shafiee and Topal, 2010). The gas and oil trapped in these geological formations are more expensive 

to extract than from conventional oil and gas fields. With the development of these resources, fossil 

fuel prices seem to have reached a higher-priced (and perhaps uneasy) equilibrium (Kemper and 

Martin, 2013), although the situation in specific locations is subject to many more other issues 

(Macmillan et al., 2013). Already in 2008, even the usually optimistic IEA40 announced “the end of 

the era of cheap oil” (IEA, 2008e). Coal and natural gas prices have also increased, although not by as 

much as oil, maintaining their relative positions on the price scale. As noted in the introduction, the 

relative abundance of cheaper coal resources has seen this fuel highlighted as a possible substitute 

for the others, if its emissions can be somehow managed, for instance, by using CCS (Shafiee and 

Topal, 2010). 

Crucially, the fossil fuel reserves that are economically recoverable at today’s prices could generate 

severe climate change impacts (Leaton et al., 2013). Indeed, it is estimated that the amount of 

carbon in the atmosphere that would cause global temperatures to rise above the 2°C threshold 

would be exceeded by burning just the economically extractable reserves of publicly-listed 

companies dealing in fossil fuels. Yet these firms hold only an estimated fourth of total global 

reserves (Leaton et al., 2013). Concisely put, the world will not run out of fossil fuels before the 

climate runs out of control. 

Much more complicated are the geopolitical implications of the world’s uneven distribution of fossil 

fuels. The figures on the next page expose the vast differences, particularly relating to oil, between 

                                                           
39 

Fossil fuels only form over geological timescales from dead organic matter trapped under heat and pressure. 

See footnote 35. 
40 

Often criticised for its conservative estimates of the rate of depletion (Miller, 2011). 
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the location of proven fossil fuel reserves and their consumption.41 The EU is particularly poorly 

endowed with fossil fuels, yet it is its third largest consumer.  

 

Figure 1.3: Global distribution of fossil fuel reserves in 2006 (only including some unconventional sources) 

Source: Created from BP (2007) 

 

Figure 1.4: Global distribution of fossil fuel demand in 2006 

Source: Created from BP (2007) 

 

                                                           
41 

“Proven reserves” are described by BP as “Generally taken to be those quantities that geological and 

engineering information indicates with reasonable certainty can be recovered in the future from known 

reservoirs under existing economic and operating conditions”. Notably, “existing economic conditions” may 

include the existence of subsidies to extraction and no carbon price. 
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These graphs represent the situation as it prevailed in the discussions of the EU legislation that 

concern this thesis. Only some unconventional resources are accounted for in North America; 

production there has since grown significantly and the prospect of extending the technology 

worldwide would somewhat change the picture. However, the exact extent of recoverable 

unconventional resources is unclear, even if they are predicted to be available in substantial 

quantities to more countries than conventional ones. Finally, this thesis focuses on evaluating EU 

decision-making, and it would be biased if it referred for its analysis to information on 

unconventional fuels not available at the time of that decision-making. Indeed, the debate on 

unconventional fuels at the EU-level only started well into 2013 (Fox, 2013). For these reasons, 

unconventional fuels are not addressed in this thesis except in Chapter 9 as part of the analysis of 

more recent events. 

Specifically in terms of climate change, different quantities and combinations of greenhouse gases 

are released in the process of mining, extracting and burning (i.e. the life cycle of) different kinds of 

fossil fuels. In addition, greenhouse gases have different “global warming potentials”; to allow for 

comparison, their shares of emissions are by convention converted and added together into an 

equivalent in carbon dioxide (as noted above, the most common greenhouse gas). Thus, coal emits 

about 750-990 g CO2 eq/kWh, natural gas 400-440 and oil 550. The ranges obtain because of the 

difference in energy content per unit of carbon and performance by technology type within each 

fuel type; for instance, brown coal has higher emissions per energy generated. In comparison, 

renewables emit comparatively (very) small amounts (10-100 g/kWh) of greenhouse gases over their 

entire life-cycles henceforth simply “(carbon) emissions”. Figures extracted from IEA (2012a: 41); 

(DG Energy, COM(2007) 1: Annex 2).42 

From the point of view of climate change mitigation, there is an obvious advantage in using, for 

instance, natural gas instead of coal, and renewables instead of any other. However, the 

technological lock-in and the still considerably cheap availability of some fossil fuels, as well as 

potential geopolitical considerations, make this far less straightforward. 

1.2.2 Scenarios for mitigation technologies 

Because of the various concerns stemming from traditional or more recent definitions of “security of 

supply/energy security”, even in market economies like the EU’s, this has never been left to market 

forces alone. On the contrary, incentives and regulations of all sorts are common to guarantee that it 

conforms to a pre-determined plan, traditionally simply concerned with meeting the forecasted 

demand. Demand forecasting has been a common feature of many (emission-intensive) sectors, 

particularly after global supply chains increased the complexity of industrial provision (Chen et al., 

1991; Kerkkänen et al., 2009). In the electricity sector, forecasting is particularly unavoidable given 

that electricity cannot be easily stored and thus has to be generated simultaneously with 

consumption. The whole fossil fuel supply system is thus modelled in an attempt to meet the 

expected demand as efficiently as possible. 

                                                           
42 

This thesis uses the shorthand “carbon emissions” because the stationary industrial sources it is concerned 

with do not have large emissions of the only significant greenhouse gas without carbon, nitrous oxide (NO2), 

which stems mostly from agriculture and combustion in small engines (i.e. those of vehicles). 
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A new question often asked of models now is which of the many new low-carbon technologies are 

worth supporting, so that demand is met while staying within acceptable emissions ceilings. Among 

renewables alone, there are a good dozen types of plants in operation at various levels of 

technological maturity, different resource potentials, etc. Then, there is nuclear power, and even 

sticking to fossil fuels there is substantial mitigation leeway, so-called fuel switching (coal for gas). 

Finally, we have CCS. However, even less than in simpler forecasting carried out in the past, the 

answer is not straightforward. For the world as a whole, the 2011 IPCC Special Report on Renewable 

Energy Sources calculated a series of mitigation scenarios with different assumptions: some could 

not achieve mitigation without CCS and nuclear, others could not do so without high renewable 

penetration; finally, others needed CCS in combination with bioenergy43 to achieve negative 

emissions. For the EU, the 2011 “EU energy roadmap 2050” notes that “[t]he overall system costs of 

transforming the energy system are similar in all scenarios”, which notably display a wide range of 

deployment percentages for all technologies. For instance, CCS reaches only 7% in the High 

Renewables scenario as opposed to other scenarios ranging 19-32% (DG Energy, COM(2011) 885). 

More “extreme” examples also exist: two scenarios that stem from different industry players are 

contrasted below. Both aim at an almost total decarbonisation of the electricity sector in the EU, 

which is widely considered unavoidable to remain around a 2°C rise of global average temperatures. 

Both foresee similar levels of electricity generation (just below 5,000 TWh for the entire EU), which 

is significantly higher than today despite efficiency gains because the system is also assumed to 

absorb demand from the expected electrification of the transportation sector. The first scenario is 

called Power Choices and was created for Eurelectric, an umbrella interest group representative of 

European traditional energy utilities. The second one is called RE-thinking 2050 and was created for 

the European Renewable Energy Council (EREC), which had already collaborated with Greenpeace’s 

Renewables 24/7 initiative.44 

Power Choices states that, by 2050, CCS could account for 22% of emissions reductions and roughly 

14% of total generation, renewables respectively for 37% and 40%, and nuclear, for 24% and 28% 

(Kyte, 2010: 60). For its part, RE-thinking 2050 yields a 100% penetration of renewables by 2050 with 

significant levels of “new renewable energy” such as thermal solar and (enhanced) geothermal, 

which act as base-load45 generation in place of nuclear and fossil-fuel power stations with CCS 

(Zervos et al., 2010). The key message from this comparison is that the result of decarbonisation of 

the electricity sector is achieved in both but in completely different ways. Revealingly, the 

technological choice closely reflects the membership of each organisation.46 The subsection below 

introduces some basic notions about technological change modelling and modelling in general in 

order to further explore these issues. 

                                                           
43 

Bioenergy refers mainly to the use of wood from purpose-planted trees as fuel in a power station. 
44 

RE-thinking 2050 takes a broader look by explicitly including the heat and transport sectors. Nevertheless, 

the focus here is on its electricity section. 
45 

“Load” is the technical term for the amount of electricity used by a grid at any given moment. Base-load thus 

refers to the amount of electricity that is known to be always necessary in the grid, i.e. its minimum 

consumption. Some units in current grids are said to run in “base-load mode” when they are not expected to 

alter their generation because they serve to cover that minimum consumption. Always being able to cover 

this minimum constant generation is part of the challenge for renewables. 
46 

For a more detailed comparison focusing on the specific case of CCS deployment in Germany, see Praetorius 

and Stechow (2011: 133-138). 
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1.2.3 Modelling the unknown 

During the 1990s, energy modellers started including technological change by refining the concept 

of “learning (or experience) curves”. A learning curve plots the rate at which production costs come 

down as experience from continuous production accumulates. This rate was first deduced from the 

empirical (retrospective) observation of such efficiency gains in manufacturing (Grubb et al., 2002). 

The learning curve concept has then been “recycled” for forward-looking research, usually in the 

form of econometric models. Importantly for this thesis, this includes the assessment of induced 

technological change towards a low-carbon energy system. Reasons for caution include the fact that 

a learning curve greatly simplifies the complex socio-economic factors that affect innovation and 

cost reductions to a relatively arbitrary figure whose slightest variation can lead to enormous 

differences in cost reduction estimates. Yet often these models are often used to justify or inform 

decisions of technology policy (Nemet, 2006; Ferioli et al., 2009). 

More generally, models only “tell you what a reasonable person would expect to find, only in far 

greater detail” (IEA-WEO2, 16/02/2011). In other words, we are quite good at modelling what would 

happen if things continue to be as they are now, which has proven remarkably useful for the short-

term operation of many firms. However, modelling the worldwide economy-environment-energy 

nexus 40-years hence is a completely different challenge because there are so many unknowns, not 

least associated with technological changes. One relevant example for this thesis relates to the 

radical changes to the (price) structure of the electricity grid that would apply if a Supergrid were 

deployed that allowed cost-effective long-distance transfer of electricity. This possibility was almost 

certainly not incorporated in earlier IEA models (IEA-ETP1, 24/11/2011) or in those used by the 

Commission (SEC(2011) 1569: Recommendations). Yet assuming that a Supergrid is possible changes 

many of the equations about the rates of penetration of renewables, as can be seen in the 

proliferation47 of scenarios modelling 80-100% renewables because of the reduced costs from 

reduced variability. Indeed, after the possibility of a Supergrid entered the mainstream energy policy 

discussion, the IEA (2012c: 522) noted that Supergrids would likely be constructed to take advantage 

of this reduced variability, although unlike others it estimated that Supergrids would only be realised 

by 2075. 

In addition, because modelling the expenses associated with change is far easier than establishing 

the benefits of the new system, results are easily biased towards the status quo. That was the case 

in the first Energy Technology Perspectives, which could not foresee more than modest carbon 

emissions reduction even under “optimistic assumptions” (IEA, 2006a). In later publications, the IEA 

has rather emphasised the savings from avoided fossil fuel consumption (IEA, 2012c: 384). In this 

context, the compatibility of CCS with existing generation and transmission systems is certainly an 

advantage in models (IEA, 2004b: 37). Furthermore, other macroeconomic assumptions such as GDP 

growth, fossil fuel prices, carbon prices, etc. have a very important bearing on the amount of energy 

demand and the kind of technologies that can cover that demand. 

Given these limitations, a reasonable strategy would be to analyse as many models as possible, 

running them through different scenarios and key-variable permutations. That was indeed the goal 

of the IPCC climate models and scenario approach. Notably, the different scenarios in the IPCC 

                                                           
47

 In addition to the EREC-Greenpeace scenario noted above, there is WWF et al. (2011) and many scholarly 

articles, which are reviewed in Chapter 4 and Appendix A. 
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analyses reflect quite different futures (Nakicenovic and Swart, 2000). By contrast, the IEA’s World 

Energy Model only uses widely diverse scenarios very sparingly, which is particularly striking as 

econometric energy models suffer from substantial uncertainty in their socio-economic aspects, as 

noted above in relation to learning curves (Raupach et al., 2012: 167). For its World Energy Outlook, 

the IEA originally considered a central scenario containing all the assumptions, based on the state-

of-the-art knowledge about technologies and the latest policies already enacted, with only minor 

explorations of alternative assumptions sector by sector (IEA, 2000). Later on, the IEA started 

offering an additional “Alternative Policies Scenario” (IEA, 2006b) as well as the aforementioned 

climate mitigation scenarios in the Energy Technology Perspectives publications. In general, the IEA 

has progressively focused more on creating a central scenario with stricter mitigation policies, but 

not a more diverse set of scenarios (IEA, 2008e; 2012c). 

To sum up this discussion of the role of modelling for energy futures so far, we can focus on the 

following two key insights: 

 There is little indication of a single “must have” new technology to achieve low-level carbon 

emissions in the electricity generation sector 

 Selection of the “ideal” technological mix may depend substantially on the preferences of 

whoever is doing the modelling because of the huge effect of assumptions about the future 

(on general costs, speed of production ramp-up, social acceptability, vested interests, and 

political interventions). 

Furthermore, the limited set of variables in use means that models may also be inadequate to 

illuminate paths towards a radically different future; as well as be blind to sectoral subtleties, such 

as the differences in business practice between wholesale energy providers and heavy energy users 

and “auto-producers”.48 All scenarios, nonetheless, do deploy on a large scale some innovative 

technology that only exists in small-scale applications today. Two of those “innovative technologies” 

stand out: CCS and integration systems for renewables (a smart Supergrid). Yet precisely these 

technologies may display technical incompatibilities (i.e., explicitly aside from price and acceptance): 

[Some] technologies may, for example, lack the required flexibility to help integrate variable 

renewable sources […] meaning that high penetrations of both RE and CCS or nuclear may 

pose special integration challenges (Sims et al., 2011: 38).49 

Indeed, whereas there is no consensus among modellers on what the energy mix must be like for 

any given emissions (reduction) target; a simple acknowledgement is made: renewables deployment 

increases when that of nuclear and fossil fuels with CCS decrease, with the clearest impact if both 

are absent simultaneously (Sims et al., 2011: 19-20). 

Concisely, the stakes are extremely high in terms of choosing low-carbon technologies to overcome 

the barriers of carbon lock-in and achieve technological change. Clear winners and losers are likely 

to come out of any such policy decision. For some companies it could mean dramatically losing 
                                                           
48 

Those who generate their own power. 
49 

The indentation does not follow some editing conventions that dictate it is only needed for more than five 

lines of text. However, this indentation is intended here for the purpose of highlighting the quotes and not 

merely marking them as such. 
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market share; for others, capturing it. Simultaneously, there is a wide scope for conflicting claims 

about the future developments of each company’s low-carbon technology set. 

1.3 Hype and hope 
Indeed, the dynamics of technology development in the energy and other industrial sectors under 

the constraints of climate change may resemble, more than ever, the “hype cycle” devised by 

consulting firm Gartner. Figure 1.5 on next page shows the classical rendering of the cycle by this 

company, notably featuring a “peak of inflated expectations” followed a “trough of disillusionment”, 

which may then be followed by actual application of the technology. The cycle is mainly used by 

businesses trying to gauge the merits of investing in different IT technologies (Gartner, 2011). This 

hype cycle is a natural consequence of drumming support for a technology because “innovation 

relies not only on scientific and technological achievements and breakthroughs but also on 

expectations of future potential” (Bakker, 2010). Scholars have advanced explanations for this 

phenomenon that are rooted deep in our psychology (Sovacool and Brossmann, 2010). 

Now, in the hope of discovering technologies that will overcome the existing barriers, low-carbon 

technologies may be undergoing such a hype-cycle. Crucially, the IT technologies to which the cycle 

was originally applied generally have a much faster obsolescence rate, and less systemic relevance 

than the low-carbon technologies under discussion here. For example, if the mobile network fails 

because of a newly introduced IT technology, the impacts are far less than if the electricity grid fails 

because of a newly introduced low-carbon technology. 

This does not mean that the energy sector is now at risk of destabilisation by potentially unsafe 

technologies. The regulatory systems in place can be expected to prevent that. However, billions of 

euros in public investments and decades of dominance in stable markets are at stake. Therefore, it 

does mean that scrutiny of these necessary hype dynamics of new low-carbon technologies must be 

carried out (Grunwald, 2011). The present thesis is a contribution to this task. 

 

Figure 1.5: Schematic of the Gartner hype cycle 

Source: Redrawn from Bakker (2010) 
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1.4 Summary 
Several barriers impede a quick change away from technologies with carbon emissions: notably the 

inertia of the current energy generation setup and its associated investment cycles as well as the 

tendency for businesses to cluster innovations around areas expected to be profitable. Polities 

around the world, and in particular the EU, have thus turned to inducing technological change for 

the purpose of tackling climate change. A long-standing practice to ensure security of supply is to 

generate scenarios of future consumption, and this is now commonly used to assess the potential of 

new technologies. However, the numerous assumptions that must be made about the future yield 

widely diverging results, implying that the choices are not clear. Indeed, in the hope of coming up 

with solutions for the threat of climate change, proponents and users of low-carbon technologies 

have likely entered hype-cycle dynamics with potentially dangerous consequences for the public 

purse and perhaps the climate. 

1.5 Additional research questions 
The Introduction revealed three gaps in the literature on CCS in general and on CCS in the EU in 

particular. To recap, these gaps were, firstly, an insufficient knowledge of the processes leading to 

EU decision-making on CCS, secondly, lack of coverage for the  different types of CCS (i.e. industrial 

as well as electricity-generating), and, thirdly, not enough analysis of the position of CCS in the (EU’s) 

mitigation portfolio.  

The initial research question (“What are the driving factors of the EU’s decision to promote CCS?”) 

seeks to cover the first gap and provides the groundwork to answer further questions. The other two 

gaps are intimately linked to the typical manner in which technological decision-making is carried 

out under conditions of uncertainty. In light of the background introduced in this chapter, the way 

economic modelling was conducted had a crucial impact and also that a hype cycle may have been 

formed. This is why this dissertation seeks to answer three additional questions. The first two are: 

 What was the role of modelling in the decision-making for the Climate and Energy Package? 

 Was CCS hyped (in the Gartner sense of having “inflated expectations”)? 

Finally, once the answers for all the previous questions have been put together, the more reflective 

question can be posed: 

 What could the relationship of CCS be to potentially competing technologies in the 

European context? 

As noted in the Introduction, the process-tracing initial question serves as the backbone of the 

dissertation, which in its substantive parts is thus largely structured chronologically.  
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Chapter 2.  

Theoretical Framework 

Just like Caching the Carbon, this thesis is not inspired in any specific theoretical framework 

(Meadowcroft and Langhelle, 2011b: 16-17). Indeed, CCS as a socio-political object in the EU could 

be approached from many disciplines, which would look at it in just as many ways:  

 highlighting the international and collegial nature of expert networks supporting those low-

carbon innovations in the EU and elsewhere (Haas, 1992; Stephens et al., 2011);  

 emphasising the dynamics of EU decision-making in relevant fields such as research policy 

(Peterson and Bomberg, 1999; Fortis and Curzio, 2005; Allen, 2010);  

 focusing on the mechanisms generating such low-carbon innovation at different levels of 

aggregation (Edquist, 2005);  

 or perhaps looking at its co-evolution with the existing governance arrangements and 

societal preferences (Rip and Kemp, 1998; Geels, 2005a; Smith et al., 2010).50 

Nonetheless, given the focus on process tracing in this dissertation, a central point for the 

theoretical framework used here is the socio-technical transitions literature, in particular its 

historical research into technological transitions.51 This research has looked at how technologies co-

evolved with the socio-technical and political spheres of past societies. Crucially, the socio-technical 

transitions literature has found that perception and rules determine decision-making on early-

stage technology policy problems. However, because this literature generally only provides middle-

range concepts (Geels and Schot, 2010: 19), the theoretical framework expounded below draws 

from the broader literature on technological change.   

The first section below establishes an ontology and epistemology of technology policymaking and its 

relationship to science on the basis of constructivism, in the tradition of disciplines such as Social 

Construction of Technology (Bijker, 1997), Science and Technology Studies (Latour, 1988) or Future 

Studies (Brown et al., 2000). The section thus gives examples of where the limits of “construction” 

are, differentiates between the different contexts of a scientific fact and presents “constructivist 

analysis” as an “analysis of debate”. The second section draws on the literature on socio-technical 

transitions to argue that CCS and the Supergrid are at a “discursive” stage of their evolution, during 

which they are primarily debated as potential solutions to the climate change issue. The section then 

                                                           
50 

Specific versions of these last two approaches are the source of many of the evaluation analyses noted above, 

as well as several chapters in Caching the Carbon. They also cover important ground in relation to the social 

aspects of CCS (van Alphen et al., 2009b; Markusson et al., 2012a; Ragland et al., 2011). 
51 

Grin et al. (2010) provide a good compendium of, and detailed introduction to this literature. 
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defines a series of middle-range concepts to analyse this debate, such as storyline, discourse 

(coalition) and regime. The discussion of these theories and concepts also serves as a further 

literature review. Finally, the third section deals with the methodology for this research.  

 

Throughout this chapter, examples focus where relevant on CCS and Supergrid as the two low-

carbon technologies of interest in this thesis. Chapter 4 introduces them in greater detail. 

2.1 Technology and constructivism 
Applying the notions of rationalism and constructivism to the technological field, we find that 

rationalism would take climate change as a more or less clearly defined “problem” and CCS or the 

long-haul interconnection of renewable energy via a Supergrid as exogenously defined “possible 

solutions”. It would then expect a rational actor to be able to weigh the evidence and reach a 

conclusion that all other rational actors should eventually agree on. By contrast, constructivism 

would expect that the debate (generating “intersubjective beliefs” about climate change, CCS and 

the Supergrid) would prove, at the very least, a key factor in determining the decision. Relevant 

studies in this school of thought (e.g. the Social Construction of Technology approach) have followed 

the evolution of well-established technologies (the bike, the electricity grid, etc.), highlighting the 

role of social meaning in the stabilisation of a particular design that today seems “natural” for the 

technology –e.g. the safety bike as opposed to the penny-farthing (Bijker, 1997). These studies have 

been very successful in showing that politics are at the heart of technological developments; in other 

words, that technology and society co-evolve (Rip and Kemp, 1998; MacKenzie and Wajcman, 1999; 

Bijker, 2010). 

A key question here is the role of science, which rationalism would treat as a source of unequivocal 

input into the policy process whereas constructivism argues, “that under conditions of uncertainty –

such as are associated with contemporary globalisation and highly technical issues– it is impossible 

to create ex-ante sufficient information to follow the policy analytic model” (Haas, 2004: 575). 

Indeed, climate change has exposed the difficulties of science in dealing with uncertainty (Moss and 

Schneider, 2000), which has made climate change a prominent arena for debates over the exact role 

science can and should play in guiding our future actions (Hulme, 2009). Constructivism thus seems 

like a promising approach for studying technological change in the face of uncertainty (Geels, 2010). 

However, it is necessary to establish a clear framework for where and how constructivist 

mechanisms apply and how they relate to science. 

2.1.1 The limits of construction 

The constructivist trend in the social sciences long predates the climate change issue: disciplines like 

“science studies” and later “science and technology studies” (STS)52 grew enormously after the 1966 

publication of The Social Construction of Reality by Peter Berger and Thomas Luckmann. Their 

general purpose was to raise consciousness about the contingency of (scientifically acquired) 

knowledge (Hacking, 1999: 6). In the words of a more recent practitioner in the environment field, 

                                                           
52 

It is hard to include all the different schools and to what extent these would identify with “science and 

technology studies”. The sections below use the acronym STS to refer to all schools of thought that espouse 

a more radical constructivist epistemology, which includes (parts of) the Social Construction of Technology 

(Bijker, 1997) or Future Studies (Van Lente, 2000) approach, but largely excludes the Socio-Technical 

Transitions literature although they acknowledge the influence of STS e.g.:Rotmans and Loorbach (2010). 
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the aim of STS is “to question the perceived political neutrality and accurate representation of reality 

offered by science” with the objective of “reaching an emancipatory form of politics consistent with 

Critical Theory” (Forsyth, 2003: 17, 21). The goal was to make people realise that natural positivist 

science had its limits and, most notably, that it could not and did not prescribe political answers. 

Natural science cannot tell good from evil. It is merely an activity that consists of compiling and 

applying knowledge about the physical world. Thus, climate change is not objectively evil because 

science says it may lead to massive destruction but, rather, because we subjectively value the things 

climate change could destroy. Sometimes the connection is so obvious that we do not notice the 

value judgment. For instance, if a substance can kill a human, then it should be banned or treated 

under extreme care. But what if the substance may only kill some humans, only some times, while 

bringing benefits to other humans? What of nuclear energy? Science can perhaps help us determine 

the ranges for each of those variables (the deaths, the frequency, and the other benefits); but it will 

be an ethical question to evaluate whether the ranges are acceptable or not. 

Therefore, a technological solution to climate change will not be based on the intrinsic 

characteristics of either the solution or the climate problem but rather as a result of a process of 

social construction of both. 

However, the legitimate concerns among social scientists about hiding value judgements behind 

mathematical formulas and an opposition to technological determinism have multiplied and 

expanded, on occasion, into wholesale disregard for matters of fact. This involves mostly the 

misapplication of tools for social analysis not only to the processes of scientific inquiry but also to 

their outcomes. Bruno Latour, a prominent STS scholar, has lambasted the misuse of critical thinking 

about science, not least by politicians who are in denial about climate change.53 He points out that 

some practitioners of critical theory apply double standards for the object (e.g. environmental 

science) and the tools of criticism (e.g.: constructivism Latour, 2004: 226-7).54 

Doubting the claims to truth of the natural sciences is a healthy exercise, particularly for the natural 

scientists themselves, who need to be aware of the paradigm under which they operate; however, 

we need a less oversuspicious model of the interaction of science and policy. 

2.1.2 Context of usage and the future 

For this purpose, Paul Boghossian brings up a useful distinction between “context of discovery” and 

“context of justification”. Few would deny that many social values are involved in the context of 

discovery of a scientific fact, but the context of justification of that fact is independent (Boghossian, 

2001: 6; Kuhn, 1962: 7-8). To borrow Boghossian’s example, Johannes Kepler might have discovered 

that the planets journey around the Sun in elliptic orbits because of his interest in “the Occult” and 

with a particular religious outcome in mind. However, his claim that planets move in ellipses around 

the Sun rather than in circles around the Earth is undisputable for most intents and purposes. 
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  That is, those who reject the theory of anthropogenic climate change without offering an equally acceptable 

alternative explanation (Washington and Cook, 2011; Dunlap and McCright, 2011). The American 

Psychological Association has described many reasons for this denialist behaviour beyond immediate 

personal gain (Swim et al., 2009).  
54 

Those who bitterly criticised the “ab-use” in the social sciences of natural science epistemologies discredited 

themselves by wilfully attempting the reverse. 
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We can then see that the really fruitful area for constructivism is the “context of usage”.55 The IPCC 

itself was set up on the acknowledgement, by scientists and politicians alike, that scientific facts 

alone could not possibly establish a future course of action (Bolin, 2008). Construction is thus at its 

most important when researching (political) debates that have the (distant) future as their main 

topic. The future is simply a vast, vague “context of usage”. STS scholars highlight that the future is 

pre-formed in the present through argumentation (Brown et al., 2000: 5). Nonetheless, a note of 

caution is needed here. That a particular course of action is socially, rhetorically or in some other 

way constructed as the best alternative does not mean that the course of action is deprived of some 

observable value. In their zeal to condemn the “scientification” of decision-making and speak up for 

the alternatives that should or could appear in that debate over the future; STS scholars have 

sometimes pushed aside this observable value (Brown et al., 2000: 13). 

For example, considering the soar in electricity demand in the early 20th century, it seems plausible a 

priori that promises about electricity ended up conditioning the specific technical requirements and 

expansion. Van Lente, however, goes one step further and claims that the “raison d’être of 

technologists is the technological promise”, and drawing on the example of electricity, he notes that 

“the expectation that electrification would bring wonders was exactly the basis of [the] existence of 

[the emerging guild of electrotechnicians]” (Van Lente, 2000: 53-54). Regardless of the marketing 

activities of that guild, electricity in its early days was making wonders by many measurable 

standards in everyday human tasks. The raison d’être of the existence of electrotechnicians surely 

involved the very tangible benefits of electrification and not “exactly” the expectation of future 

developments. Downplaying the attractiveness of electric appliances unmediated by rhetoric seems 

an unjustifiable omission in the author’s analysis.56 This example shows how STS can be carried away 

into convoluted analysis of symbolisms and marketing language with little clear application.57 The 

                                                           
55 

Acknowledging the reality of construction of technology, one can reveal, for instance, that the application 

(and thus further accumulation) of knowledge about photographic technology focused for decades on 

depicting the faces of the many white subjects while largely ignoring the needs of less-common black 

subjects, e.g. in terms of brightness, which were only realised later (Dyer, 1999). However, one cannot draw 

on this kind of realisation to condone a mistrust of “white” science reportedly observed in relation to IPCC 

conclusions, whereby its results may be doubted because they are produced mostly by so-called “northern” 

scientists (Biermann, 2002). The photography case refers to a specific “context of usage” of a scientific 

discovery for human purposes, which was clearly affected by those human purposes; whereas the IPCC case 

implies that the “context of discovery” (i.e., the national or ethno-cultural kinship of researchers) could 

somehow alter the results of models and knowledge about senseless matter. Even if we were to accept that a 

certain ethno-cultural background creates certain kinds of models, the validity of those models would be 

independent of their creation. Modern scientific endeavours span the world, yet nobody hears about Asian 

genetic results or African atmospheric models subtly representing the concerns and cultural background of 

Asian or African scientists.  
56 

Latour calls this ‘anti-fetishism’: the critic’s target is simply a fetish with no value of its own. 
57 

In another example, Michael (2000) explains the different kinds of influence that discourse can have on the 

future. To support his argumentation, he introduces the fact that some types of techno-scientific rhetoric 

encourage or aspire to move faster towards the future. This can be seen as a denunciation of a certain human 

obsession with getting new things fast, which may well lead to noxious effects. However, Michael then 

develops the point noting that “the greatest speeds can be achieved when he have no bodies”. For this 

assertion, he uses as reference both very poetic descriptions of “leaving the body” by other STS academics, 

and the depiction of higher intelligences in Star Trek as immaterial. Finally, Michael remarks that “the idea 

of disembodiment is thus attached to a notion of progress” (p. 32). It is unclear what this means in practical 

terms, as there are no examples of people seeking to leave their bodies for “progress” any more than they do 

for religious or spiritual purposes. It is also unclear what the bearing of all that is for his conclusion, which 

describes the theory, also defended in this thesis, that debates about the future may well end up on occasion 
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“risk sociologist” Ulrich Beck also warned against blindness to these differences between “event” 

and “talk of an event” (1999: 26). He shows that one can be critical of the veneration of science in 

modern society but at the same time espouse a pragmatic position in terms of realism or 

constructivism (1999: 133). 

Altogether, the message is clear from both STS proponents such as Latour, STS critics such as 

Boghossian and outsiders to the debate such as Beck, that “construction” has (great) relevance in 

particular situations. 58  The discussion about the future role of CCS and other low-carbon 

technologies in the mitigation portfolio of the EU is indeed one of those situations because of the 

uncertainty about its final shape, which provides a sufficiently flexible “construction space” (van 

Lente and Bakker, 2010; Eames et al., 2006). Indeed, Chapter 5 shows that CCS has been 

progressively constructed in different ways without any radical changes in the data. 

Nevertheless, uncertainty is not the only conditioning factor. Jordan et al. (2010a: 30-1) analysed 

how “problem perception” affects agenda setting in the EU’s climate policy. They note that varying 

opinions are often not so much the result of limited knowledge but rather “the tendency for 

different actors to draw on different ‘knowledges’ to portray a ‘problem’ in ways that promote their 

vested interests or mesh with their existing policy powers”. In the end, the result will be an 

interesting interplay between the determination of possibility spaces in the climate political sphere 

(i.e. agenda-setting, largely independent from evidence) and the framing games for a particular 

technology that must be more closely based on the limited evidence available. 

To exemplify how problem perception and uncertainty interact, consider Figure 2.1 below. Both 

panels display the exact same data points of output from non-hydro renewables. However, the right 

panel also plots world coal consumption, which forces the Y-axis to display up to 4,000 Mtoe.  

  

Figure 2.1: Non-hydroelectric renewable (left) + coal (right) energy consumption in selected regions 1990-

2011, in Mtoe 

Source: Created from BP (2012) 

The data points for renewables are exactly the same, yet the trajectories they seem to trace into the 

future (largely uncertain) could tell completely different stories. Whereas the left panel can be 

                                                                                                                                                                                    
becoming the real future. However, the terminology is quite obscure: Michael speaks of “textualised 

performative futures”. The phenomenon is in turn given an attractive Latinate name: prehension, i.e., 

“holding” the fleeting messages about the future still as if they were material. In sum, this tradition of 

academic research, while offering interesting insights into the power of rhetoric, seems captured by rhetoric 

itself: enveloping simple observations in convoluted explanation and almost lyrical musings. 
58 

For a deep discussion of the issue of construction in general, see Hacking (1999). 
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interpreted as showing an exponential rate of renewable consumption growth that will sooner or 

later catch up with anything else; the right panel suggests that coal is irreplaceable as an energy 

source. The former is often highlighted by those with an interest in renewables (REN21, 2013), while 

those long preoccupied with fossil fuels focus on the latter (IEA, 2012d).By way of conclusion, the 

present research may be classified, alongside much current literature in the social and political 

sciences, as moderately constructivist: it recognises the power of social interactions to affect the 

way we deal with scientifically acquired knowledge as well as the psychological tendencies of human 

beings to filter and prefer information that conforms with previously acquired knowledge and, 

particularly, with knowledge that furthers our own objectives.59 Nonetheless, this emphasises that 

the “context of usage” of scientific facts is a more fruitful area of inquiry than doubting the way 

scientific facts were acquired.60 Construction thus serves as a technical term for “debate”, a debate 

that ends up physically constructing our world by virtue of the agency of those involved in it. 

2.1.3 The technological debate 

Political debates are rarely open to everyone, not to all that may be affected, not even to all 

parliamentarians in a democratic system. Particularly for a technical subject such as the promotion 

of a specific technology, most politicians will simply follow the party line, which is only tested against 

that of other parties in expert committees, if at all. This arrangement prevails throughout the 

democratic world. It seems a logical extension of the basis of modern democratic governance 

whereby a minority of professional politicians make political decisions on behalf of the citizenry. This 

stems from a conviction that calling upon the entire electorate to decide on each and every issue is 

impractical and ineffective. 

Nonetheless, since at least the well-known case of the Luddites,61 there have been backlashes 

against new technologies for a variety of reasons. Probably with the experience of nuclear energy in 

mind, CCS advocates have taken a keen interest in public acceptance. BP, Vattenfall and many CCS 

associations and research institutes have put considerable emphasis on researching public 

acceptance of CCS. Academics have also joined in quite enthusiastically. On this latter development, 

Heleen de Coninck, co-editor of the 2005 IPCC Special Report on CCS and an active contributor to 

CCS scholarship ever since, has warned against the zeal of some academics in uncritically advocating 

CCS (de Coninck, 2010). This advocacy sometimes amounts to asking for ways to change a 

(perceived) public preference for renewables (Ashworth et al., 2010: 430). 

Quantitative and qualitative media analyses have been used as a proxy of public attitudes towards 

CCS (Buhr and Hansson, 2011: 2). However, whether these results reflect attitudes in the broader 

society is questionable. Firstly, the coverage is relatively recent and most articles often only mention 

CCS, as opposed to a range of comparable technologies (van Alphen et al., 2007: Fig. 1), and 

secondly, in the few surveys carried out among the general public, the great majority of people in 
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For a discussion of the issue of framing, please refer to the seminal work by Tversky and Kahneman (1981) 

and a more extensive and recent account by Kahneman et al. (2000). 
60 

For an interesting STS critique and a scientist’s counter-critique on the acquisition of knowledge in the 

climate sciences, see Demeritt (2001); and Schneider (2001). 
61 

“The Luddites were 19th-century English textile artisans who protested against newly developed labour-

saving machinery from 1811 to 1817. The stocking frames, spinning frames and power looms introduced 

during the Industrial Revolution threatened to replace the artisans with less-skilled, low-wage labourers, 

leaving them without work.” From the Wikipedia article “Luddite”. 
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Europe and elsewhere are simply unaware of the existence of CCS (Shackley et al., 2009: 347; de 

Best-Waldhober et al., 2009; Ashworth et al., 2010: 430). A different issue is the rejection by locals 

of individual projects directly affecting them. Still, one remarkable instance of local rejection of a 

CO2 storage project in a Shell refinery in Barendrecht, the Netherlands, seems to have triggered a 

much stronger follow-up from the CCS community than it did from general media in the 

Netherlands. Indeed, a small survey carried out in that country in 2011, i.e. after the Barendrecht 

rejection, showed persistently little awareness of CCS as well as of key elements in the climate-

energy nexus and attitudes to CCS that only vaguely changed according to knowledge of the 

technology (de Best-Waldhober et al., 2012). The only example of influence of public opinion on CCS 

technology policy may have been when the transposition of the EU CCS Directive62 into German law 

failed in front of a sceptical German Upper Chamber. The technology made it regularly to German 

newspapers, with politicians seen commenting on it as a matter of political decision-making. 

However, this happened after the EU had already committed billions of euros for CCS. In addition, 

there was hardly a spontaneous citizens’ revolt: prior to the vote, Greenpeace and other ecological 

organisations had mounted a well-organised campaign to highlight the risks of CCS (dapd, 2012b; 

2012a; FAZ.net, 2011). Chapter 9 returns in detail to this particular case. 

Nonetheless, during the time of the Climate and Energy Package negotiations, in 2008, when EU-

level support policies were discussed, there was little attention paid to CCS beyond expert groups 

and policymaking venues, and certainly no public mobilisation for or against it. Given that surveys 

reveal low awareness and mobilisation of people about CCS,63 public opinion could not condition EU 

CCS legislation because public opinion was (and remains) largely in the making. Only when/if the 

technology becomes more central to discussions about the future energy systems, will we see an 

increase in public mobilisation against it.64 The case is likely similar for other technologies, including 

the other one analysed in this thesis: the Supergrid. For instance, Germany first decided to upgrade 

its onshore electricity grid (a basic aspect of any Supergrid) and its institutions are now bracing for 

public opposition (dapd, 2012c). 

To sum up, the actual participants in the debate over technology promotion are a select group of 

people involved in the EU governance system and possessing relevant expertise. These experts and 

policymakers have been the ones “intersubjectively constructing” the key objects of the debate 

around technological options for greenhouse gas reduction, including CCS. The “public reaction” is 

also one of those objects, albeit one without much direct input from the public itself. In other words, 

politicians and experts were aware that, at some point, public opposition might pose a problem, but 

they did not wait for a public opinion to form on the matter before reaching their own conclusions. 

So far, this chapter has provided some ontological and epistemological foundations for research. In 

order to analyse the technological debate around low-carbon technologies that took place in the 

aforementioned “select groups of people”; the following section introduces some definitions and 
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See Chapter 3 for a description of the legal process in the EU. 
63 

Note that it would be irrelevant whether people knew much or little about CCS as long as they had an 

opinion; the aforementioned surveys from the time of the Climate and Energy Package note, however, that 

people were mostly unaware of the existence of CCS and therefore unable to direct their political actions for 

or against it. 
64 

Potentially also for it, although there is no record of public demonstrations in favour of a particular 

technology in the same way as there have been against it. 
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categories from the literatures on socio-technical transitions and on discourse analysis in political 

science and international relations. 

2.2 From physical artefacts to policy solution 
Historical research into technological transitions has looked at how the physical elements co-evolve 

in and are accepted by the socio-technical and political spheres. This literature has shown that 

perception and rules determine the early formation of policy problems and their solution by 

technical means (Geels, 2005b). There is no one to one correspondence between a problem such as 

climate change and a solution such as any low-carbon technology. Both problem and solution are 

constructed and may have a more or less tenuous physical basis. 

The construction of the problem of climate change is beyond the scope of this thesis. Even at the 

heart of the eurozone crisis, the European public ranked climate change as a greater danger for the 

world than the economic downturn (TNS Opinion & Social, 2011). European politicians and 

industrialists generally accept the consensus stemming from the IPCC’s summary of climate science 

(Covenant of Mayors, 2013; Eurelectric et al., 2007; BusinessEurope, 2013). This consensus states 

that global temperature rise ought to be kept below an agreed “dangerous” threshold of 2°C, which 

requires massive emissions reduction worldwide. Nonetheless, as noted in Chapter 1, a so-called 

“tragedy of the commons” also applies: whereas everyone may consider it in their best long-term 

interest to heed the IPCC’s warnings, it seems in nobody’s short-term interest to do so. Thus, 

whereas EU actors may roughly agree on the problem, they disagree on which low-carbon 

technologies offer a solution, and who should pay for them in the short-term.  

With these concerns in the background, the construction of (partial) technological solutions to the 

climate change problem in the EU forms the core this thesis. A low-carbon technology encompasses 

all those physical components that play a part in the task of preventing the emission of carbon 

dioxide (and potentially other greenhouse gases) to the atmosphere. There are hard, physical 

elements (HVDC cables, circuit breakers, CO2 pipelines, CO2 absorbents) with intrinsic properties that 

condition the construction somewhat. However, there is much leeway: around these hard elements, 

constellations of experts give meaning and use those objects, forming a socio-technical sphere for 

the technology. 

These constellations include many types of actors that may include a range of engineering 

specialists, geologists, financiers and lawyers. As the financier and the lawyer discuss with the 

engineer, who checks with the geologist, a concretisation of the technological possibilities takes 

place, the solution is constructed and aligned with the problem at hand (Hekkert et al., 2007: 427). 

Finally, a proposal might be developed that can be presented to the rest of the community in a 

political sphere. It is in those conversations and discussions that the hope of solving a perceived 

policy problem often induces hypes about the potential of a particular technological solution. 

Because this alignment of problems and solutions occurs firstly as a verbal exchange, it can be 

fruitfully explored using insights from studies of discourse that take into account this construction of 

problems and solutions. 

The sections below first describe the series of innovation phases and their different characteristics, 

explaining in greater detail why “perception” and “rules” are particularly important for low-carbon 
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technologies (especially CCS and the Supergrid). Then a series of middle-range concepts, including 

discourse, are introduced that facilitate the analysis of these factors. 

2.2.1 Phases in system innovation 

In his historical analyses of technological change, Geels (2005b: 89) divides (technological) system 

innovations into four phases. He notes that, during the first two phases, “the emphasis is on 

perceptions and rules and the alignment of heterogeneous aspects”, while in the other two, 

“economic competition plays a more important role”. These act on the “articulation” of selection 

pressures. Pressures (e.g. IPCC reports)65 must be articulated in a particular direction and translated 

into a form that prompts and enables a response (e.g. legislation or binding agreements on carbon 

reductions (Smith et al., 2005: 1495). As shown below, CCS, the Supergrid and other low-carbon 

technologies can be deemed to have attained the second phase in Geels’s explanation (cf. short 

studies on hydrogen by van Lente and Bakker, 2010; Eames et al., 2006). 

The first phase is the emergence of a novelty. Cesare Marchetti could be credited with the 

intellectual birth of the idea for CCS already in 1977, although a key aspect of Marchetti’s original 

idea (dumping the CO2 into Mediterranean waters) is excluded from the eventual possibilities under 

the EU CCS directive (EP&CoEU, 2009/31/EC: Art. 2) and the London Convention on Marine Pollution 

(IMO, 2012). In this, CCS follows closely the pattern of Geels’s historical examples (in shipping or 

sewage systems) where technical possibilities are slowly closed. The first full commercial operation 

involving carbon capture, transport and monitored storage began at the Sleipner gas field off the 

Norwegian coast in 1996. This operation is still ongoing. In the case of the Supergrid, the idea of 

using HVDC for climate mitigation appeared only the late 1990s (Taher, 1998); however, its physical 

components had been used for longer than those of CCS. Initial proposals of the Supergrid differ 

from some of the latest considerations in that they focused on linking just one particular resource to 

demand centres, notably solar power from the deserts, rather than the full range of renewable 

energy sources. 

Geels (2005b: 89) notes that a “precarious network of actors on the basis of expectations and diffuse 

scenarios” often generates the novelty to deal with a small problem. Indeed, the development of the 

first commercial application of CCS has been credited partly to the informal network of an individual 

engineer: Erik Lindeberg from SINTEF Petroleum research, whose connections reached into 

metalworkers’ unions and political figures and who was thus able to garner substantial support for 

CCS. SINTEF, together with Norway’s state-owned oil and gas monopoly Statoil, had been 

commissioned by the Brundtland government in Norway to study CCS. Lindberg’s original plan to 

capture CO2 from the gas turbines that powered offshore extraction platforms was eventually 

deemed too expensive. However, it probably gave CCS the necessary credibility so that Statoil ended 

up using it to store away the CO2 occurring as an impurity in natural gas from Sleipner (Tjernshaugen 

and Langhelle, 2011: 105). There are no equivalent studies of the history of the Supergrid. This thesis 

can suggest that a similar role to Lindeberg’s has been played by Eddie O’Connor, CEO of Airtricity 

(now Mainstream) and several figures around the German branch of the Club of Rome such as 
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Note that this “pressure” does not necessarily mean that an actor purposely coerces another into a particular 

course of action. Here, the pressure may come from perfectly candid intellectual suasion: “Anthropogenic 

climate change is a problem; please do something about it”. 
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Gehrard Knies and Gregor Czisch, who have all been essential in spreading the idea of the Supergrid 

(FOSG, 11/09/2011). 

The second phase takes place in small market niches and is characterised by specialisation and 

exploration of new functionalities (Geels, 2005b: 90). In the case of CCS, there are many 

simultaneous specialisations of the many contributing technologies; the research into power plant 

applications can easily be considered a new functionality given that there are no examples of 

commercial operation. The demonstration projects –funded out of government or industry research 

budgets– can be seen as the niches where the technology is developed. During this time, Geels 

expects a community of dedicated experts to grow around these niches. According to (Stephens et 

al., 2011), the CCS community is not quite unified because of the complexity of the technology. They 

note: 

CCS technology, therefore, depends on experts from a wider range of disciplines than many 

other emerging technologies; i.e. electrical engineers, chemists, engineers, geologists, 

sociologists, pipe-line experts, the oil-industry, coal industry, mining industry and ‘water 

experts’ have all been involved in the development of CCS technology, but only for a 

relatively short period of time (Stephens et al., 2011: 10). 

Nonetheless, an important phenomenon associated with this phase, the stabilisation of rules, might 

be observable in the “shared notion of validity” of CCS as a mitigation option by those actors 

(Stephens et al., 2011: 10). In addition, the “Greenhouse Gas R&D Programme” an “implementing 

agreement” established in 1991 under the umbrella of the IEA (hence its acronym as IEAGHG) stands 

out as an important hub of expertise. 

For its part, the Supergrid has progressively gained ambition from aiming to connect one renewable 

resource to providing an integrated overlaid grid. In terms of forming a community of experts, it 

presents a perhaps more fragmented situation, although the European Wind Energy Association has 

established itself as a key actor in the energy lobby (Wiser et al., 2011) and the HVDC industry is 

dominated by a few, well-known large companies. By contrast, another important industry for the 

Supergrid, solar thermal power, is relatively small. Finally, as opposed to the common forum 

provided by the IEAGHG for CCS research, there are at least three different international bodies that 

deal with power transmission (see Appendix A, page 242). 

Geels and Schot (2007: 405) have provided a few indicators to assess whether a technology is fully 

developed and therefore likely to be less flexible:66 

 Existence of a dominant design (currently several CCS designs are on trial; standardisation is 

ongoing in the HVDC industry). 

 Backing by powerful actors (for CCS: oil and gas industry, traditional electrical utilities, UK, 

Dutch and Norwegian governments; for the Supergrid: Renewable energy associations and 

environmental groups, some large industrial groups, the German government and the UK). 

 Constant improvement observed and expected (reportedly yes for both, but uncertain). 

                                                           
66

  In parenthesis, the actual level of attainment of the indicator, further explained in Chapter 4. 
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 Use in market niches with altogether more than 5% market share of the sector concerned, in 

this case electricity generation (not quite there yet).67 

The third phase is the breakthrough when the new technology challenges existing ones. This often 

occurs when existing technologies experience internal or external problems, which may be seen 

differently using different perspectives: in economic literature, the emphasis is on 

price/performance relation; in socio-technical literature, on linkages between heterogeneous 

elements (infrastructure, actors, etc.); in sociological literature, on social mechanisms such as hypes, 

strategic games, bandwagoning, etc. This phase and the final one of gradual replacement (of older 

technologies) have clearly not been attained if only because there is no end-product to which the 

price/performance relation or any other factor might apply (Geels, 2005b: 91-93). 

To summarise, this lack of an end-product means that the promotion of CCS as a technology relies 

heavily on its construction as a worthwhile solution to climate change. 

The Supergrid suffers from the same limitations. While the elements and attributes (e.g. renewables, 

grid reliability) that make up the Supergrid are recognised as useful (and used) in the EU, the idea of 

putting them together as a mitigation option did not attract the same level of urgency accorded to 

CCS at the same time (Claes and Frisvold, 2011). Nonetheless, CCS itself was not considered 

politically as a mitigation option until relatively late,68 long after the anthropogenic greenhouse gas 

effect was widely known and considered dangerous. In the EU, CCS had to wait until EU climate 

policy acquired real strength when combined with energy legislation so that further measures were 

envisaged. 

In other words, the intrinsic characteristics of CCS or the Supergrid as potential mitigation 

technologies are but a starting condition to participating in the debate. How, when and who links 

those attributes to the policy problem of climate change is what really matters for their promotion. 

2.2.2 The alignment of problems and solutions 

The technological change literature has rarely delved much on the act of “selling” a technology on 

the political arena. Smith et al. do focus on the “incentives and constraints […]to bring about 

pressure, deploy resources, and collaborate in processes of system innovation” and therefore they 

define “visions” and other such terms as “important elements in envisioning the possibility and 

motivating the pursuit of change” (Smith et al., 2005: 1506-7). 

Smith et al. list five important functions these visions have: 

 Mapping a “construction space” (CCS must be constructed as preferable to other 

investments in potential mitigation technologies such as the Supergrid or others) 

 A heuristic function, i.e. problem-defining by pointing to the technical, institutional and 

behavioural problems to be resolved (For CCS, scaling up the technology and reducing its 
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This is a figure from diffusion research that would be interesting to confirm; however, relevant data is hard 

to come by and such an econometric analysis lies outside the remit of the present research. 
68 

With the exception of Norway and the start of operations in Sleipner in 1996, most of the high-level political 

attention to CCS commenced in the 2000s; whereas from the very beginning renewable energy was at the 

centre of the measures envisaged for greenhouse gas emissions reduction. 
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energy penalty in a few applications have been more of a driving force than expanding the 

range of applications) 

 A stable frame for target-setting and monitoring progress (CCS might have been a 

pioneering force for the institutionalisation of technological visions: it was the first set of 

technologies with an IEA roadmap, and the first set of technologies addressed by the IPCC in 

a Special Report) 

 A metaphor for building actor-networks (see “discourse coalitions”, discussed below) 

 A narrative for focusing capital and other resources (e.g. coordination of CCS advocacy 

across different policymaking venues in the EU) 

The transitions literature uses a range of names for these cognitive tools that align problems with 

solutions, from “visions” through “convictions” to “storylines” (Geels, 2005b; Rotmans et al., 2001; 

Geels, 2010). A parallel branch of research called “sociology of expectations” has appeared, 

analysing the role of such visions and storylines (Brown, 2003; Borup et al., 2006; van Lente, 2012). 

The key conclusion is that expectations, created through such storylines and visions, are “formative”, 

that is, their discussion of a potential futures physically forms the actual future.  

A relevant example of the role of visions is an analysis (under the transitions literature brand) on the 

different visions for the electricity system (Verbong and Geels, 2010). After the 1990s, industry and 

policymakers’ views coincided in the need to grapple with efficiency and environmental issues 

through a new type of “smart grid” or “supergrid”. Verbong and Geels (2010) explore three different 

visions of the future grid that may be understood under those names: 

1. a simple tweaking of existing grids with smart meters and the like, still reliant on centralised 

power generation 

2. building a Supergrid based on long-haul interconnections, with little base-load generation 

3. a totally decentralised grid. 

Whether one or the other eventuates depends on the sets of actors that have the upper hand in the 

transition and how they manage the demands on the system. By speculating about the meanings of 

these three visions, Verbong and Geels do not aim at predicting the future but rather at analysing 

the policy strategies and goal hierarchies likely to be relevant for each vision to materialise. By 

analysing the promotion of low-carbon technologies in the EU, the present thesis also avoids trying 

to predict the future. Instead, it takes a snapshot of an important moment for the definition of 

future transition pathways in that world region. These transition pathways will help determine, 

among others, which of those grid configurations with its accompanying promoters imposes itself.  

For this snapshot, the focus must be precisely on the cognitive tools that carry out the alignment the 

problem with potential solutions. Such tools may be understood in discursive terms (Foucault, 

1972): they provide an initially merely verbal connection of heterogeneous physical elements, which 

might eventually become an actual technological ensemble that can shape the physical world – and 

solve problems. Several works have fruitfully employed discursive concepts to analyse issues of 

environment and technology. Karen Litfin’s (1994) Ozone Discourses analysed the role of discourses 

in bringing about the ozone protection treaty at Montréal in 1986. In turn, Maarten Hajer’s (1995) 

The Politics of Environmental Discourse is a seminal work on the impact of competing discourses on 
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the uptake of flue-gas desulphurisation technology in Britain and the Netherlands, which has certain 

parallels with CCS. Finally, Dryzek (2005) provides a useful summary of such discourses on the 

environment in his book Politics of the Earth: environmental discourses. 

2.2.3 Discourses and subject positions 

In general, discourse analysts see discourses as “systems of signification” that “make intelligible 

some ways of being in, and acting towards, the world”; in other words, discourses provide the 

rationale for a particular construction of reality. Productive discourses are those that are dominant 

or hegemonic (to the point of determining “common sense”); but no discourse is permanently stable 

as a result of the constant construction of the objects of social debate (Milliken, 2001: 138-40). An 

example of a common-sense discourse could be that countries have to prepare themselves for 

external aggression, with all its associated argumentation about the intrinsic nature and history of 

human societies; we can label it “national security discourse”. If a particular storyline for a 

technology makes use of the national security discourse, it will “make more sense” to those people 

that often use this discourse to explain the world to themselves (and others). Storyline references to 

a “national security” discourse may sway an audience with experience of oil embargoes more than 

references to an “environmental protection” discourse could. 

Two widespread discourses in modern European society are the “innovation discourse” and its 

“cousin” the “ecological modernisation” discourse. The former equals innovation with trading 

prowess and prosperity; the latter endows modern technological innovation with the ability to solve 

the ecological crisis, as opposed to a view that sees human civilisation as intrinsically dangerous for 

the ecology of the planet. The ambitions of the EU in the area of research are a reflection of these 

discourses (see Chapter 4) and they were often invoked in storylines about CCS. It makes sense to 

treat these beliefs as discourses because, while the tenet that “innovation brings prosperity and 

ecological improvement” may be backed by some econometric studies and historical examples, such 

a broad assertion is underdetermined by the evidence – not least because of the subjectivity of what 

“prosperity” means and of our lack of knowledge about a putative ecological optimum. Thus, this 

assertion becomes a rule of thumb to facilitate the linkage of certain problems to solutions, both of 

which may well be otherwise intractable in their complexity and in their uncertainty. From another 

point of view, discourses enable everyday (political) action by explaining reality in a workable way. 

Discourse theory has always been accused of lacking a proper discussion of agency. Are people blind 

followers of a discourse? Is army personnel bound to favour the national security discourse? To 

address this issue, Hajer borrows the concept of “subject positions” from psychology. Politicians and 

other subjects of the debate (i.e. individuals in a particular professional capacity) interactively adopt 

a position in the constant contest to make others see the world in the way that their political stance 

requires. The subjectivity of the individual does not necessarily play a role here; sometimes 

individuals are indeed prisoners to their institutions’ discourses: they may have to defend 

themselves the dominant/official view in their organisation for a number of reasons. Indeed, most 

non-rationalist models of decision-making assume that decision-makers are constrained by existing 

ready-made responses to policy problems and/or the need to obtain or display consensus.69 These 
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A classical work of decision-making literature is Graham Allison’s, 1971) Essence of Decision, which 

provided two “better alternatives” to the rational model for analysing decision-making during the Cuban 

Missile Crisis of 1962. It has since been criticised as unoriginal (Steiner, 1977) and as inconsistent (Bendor 
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features are particularly salient in a system such as the EU characterised by the creation of policy 

networks to push for initiatives (Peterson and Bomberg, 1999).70 

Discourse is thus reproduced through a sequence of argumentative situations, which in today’s 

world often take the form of opposing statements, reports, communications (e.g. Greenpeace’s and 

the nuclear industry’s). Individuals enter a subject position (like an actor getting into character) by 

defending a storyline to use in the debate (Hajer, 1995: 53-56). Storylines are a type of narrative 

about how the world works (Litfin, 1994: 34-35). The relationship between storylines and discourses 

can be thought of as that between a particular novel (e.g. Don Quixote) and the themes it addresses 

(self-deception, social critique). A storyline is thus a concrete rendering of one or several discourses. 

It fulfils the functions attributed above to “visions”. We can then assign the term “vision” to less 

established ideas that are in circulation, which can be picked up to form a storyline. 

2.2.4 Stories of hope and hype 

Thus, storylines are strong claims about the way the world works, about what this implies for the 

future, and, vitally, what we should do about it. They mix references to well-accepted discourses and 

current events, and blend in information that may well originate in a properly scientific “context of 

justification”. This information may be robust within the parameters of that context; but the mere 

act of dislocating that information from its supporting scientific framework weakens it. A relevant 

example is the results from the econometric energy models mentioned in Chapter 1: only if the 

variables and processes in the future are as assumed and no other factors are important, the model 

will be correct. However, firstly, more factors than can ever be modelled have an impact on real-

world outcomes. Secondly, even those variables and processes that are modelled often do not 

match the assumptions made for them (e.g. GDP growth). Finally, there is also the phenomenon of 

self-fulfilling prophecies, whereby the act of formulating a possible future trajectory may convince 

people to take action towards following that trajectory. As a result, the “context of usage” of 

scientific facts is always politically loaded with moral and other kinds of preferences. Briefly put, 

storylines are short stories implicitly expressing hope that their assumptions will hold and explicitly 

generating a degree of hype about whatever results are already proven. 

Even though they lack space for developing a theory behind them, Meadowcroft and Langhelle 

(2011c) also take recourse to storylines in their discussion of CCS perspectives. To put them 

succinctly here, the mainstream storyline would describe CCS as an “emerging mitigation strategy’”, 

which allows for a more optimistic (“it will significantly lower costs and add stability”) and a more 

resigned (“any help will be needed to achieve required abatement”) variants. The critical storyline, 

for its part, would have CCS as a “risky, expensive ‘end-of-pipe’ patch” (Meadowcroft and Langhelle, 

2011c: 269-70).71  Meadowcroft and Langhelle convincingly expose the implicit contradictions 

embedded in them. For instance, many optimists have an interest in not actually deploying this 

costly technology. We can also wonder about the faith of those “resigned” to CCS in a merely 

                                                                                                                                                                                    
and Hammond, 1992), but its insights are still cited, not least in books about EU decision-making (Peterson 

and Bomberg, 1999). 
70 

Another theoretical approach that could potentially be employed is thus the “advocacy coalition” framework 

(Weible et al., 2011), but it generally does not focus on technological issues. 
71 

Note that Meadowcroft and Langhelle use the label “mainstream” without implying a virtuous middle-

ground position, but simply representing the attitude of the majority. Thus, this mainstream position can still 

be judged conservative or progressive depending on one’s viewpoint. 
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transitional deployment of what is a capital-intensive large-scale technology likely to establish some 

degree of “lock-in”. In addition, we may question the critics’ obsession with CCS arriving “too late” 

when precious little is certain about the way emissions reductions and, indeed, climate change will 

unfold. 

Different storylines contain different underlying assumptions and arguments about, for instance, the 

nature of the electricity system and may be optimistic or pessimistic about its overhaul. Those 

espousing the critical storyline (e.g. Greenpeace) have a correspondingly optimistic assessment of 

the capacity to introduce a Supergrid that would render coal-fired power plants redundant (Rochon 

and Greenpeace International, 2008). By contrast, those using a more mainstream storyline (e.g., the 

IEA), often point at the slow pace of change in the sector and tend to value CCS because it maintains 

the status quo (IEA-WEO2, 16/12/2011), which has benefits in terms of personal and corporate 

profitability, security of labour and the avoidance of stranded assets. 

It is interesting that Meadowcroft and Langhelle (2011b) present few nuances regarding the 

differences between power generation and industrial applications of CCS. Yet the crucial weakness 

of the critical storyline is that we cannot fathom low-carbon alternatives other than CCS in many key 

industrial production processes (Xu and Cang, 2010; Vanksen, 2012; Demailly and Quirion, 2006; IEA 

and UNIDO, 2011). More interesting still is that CCS advocates largely ignored this argument. This 

thesis explores in depth the consequences of this sidelining of industrial applications of CCS in its 

mainstream storyline. 

2.2.5 Discourse coalitions and technological regimes 

Hajer’s subject positions operate within what he calls a discourse coalition. The members of a 

discourse coalition do not necessarily have contact or even common goals. In his example, the 

rainforest crisis storyline is created by a discourse coalition composed of: the systems-ecologist, for 

whom the rainforest is an essential element in mathematical equations modelling the biosphere; the 

WWF, which considers the moral problem of forest destruction; the pop singer Sting, who 

campaigns about forest-dwellers and their fate if the forest is cut down, and finally, NASA, which 

provides pictures of disappearing forest cover (Hajer, 1995: 12-13). All of them, however, do share in 

and tap on the discourse of “environmental protection”. 

This particular example of discourse coalition seems insufficiently coordinated to push forward a 

technological project. If we look at more established technologies, their constellation of experts and 

policymakers is much more intricately linked than, in Hajer’s example, Sting is with NASA. 

Furthermore, there are actors that contribute to a technology without necessarily participating in 

any debate but rather at a more practical level. Engineers and workers influence the technology 

through their daily research and work without necessarily debating about it in a political setting; for 

instance, by finding ad hoc solutions to problems overlooked or unknown during planning. There is a 

need to distinguish between those carrying out the day-to-day work and those arguing about what 

this work should be like. The paragraphs below build on the substantial literature on socio-technical 

transitions72 to help in this task. 
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For a seminal article related to the issue of climate change, see: Rip and Kemp (1998). 
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This literature took into consideration that the introduction of greener products into markets (as 

implied by a “systems of innovation” approach to sustainability)73 was not an adequate or sufficient 

solution to the challenges posed by climate change and by other sustainability issues. For instance, 

the efficiency of appliances and vehicles has increased substantially, yet patterns of use, a larger 

population and greater general affluence have caused efficiency gains to be largely cancelled out. 

The adjective “socio-technical” captured the inclusion of institutional and network factors into the 

analysis, in addition to techno-economic ones. With this broad perspective, research was then 

oriented to facilitate a transition towards a new way of fulfilling “societal functions”, such as 

transportation or energy generation (Smith et al., 2010: 439). 

During the 2000s, an approach called the multi-level perspective (MLP) became the defining and 

unifying aspect of much of this literature (see, e.g.: Geels and Kemp, 2000: 7 and ff.; Geels and 

Schot, 2010: Introduction; Smith et al., 2010). MLP refers to three socio-technical levels: niches, 

regimes and landscapes. Niches are areas of the economy where, for whatever reasons (e.g. military 

research), new technologies are developed without market pressures. Regimes are “the stable and 

dominant way of realising a societal function”. Landscapes include all the elements that form the 

background for the operation of regimes, viz. political ideology, economic restructuring, scientific 

paradigms, cultural developments. According to the MLP, niches, regimes, landscape and their 

relations account for technological change. These relations have been variously described in 

different empirical studies but usually involve a “shift” or “change” in the regime after a niche 

technology takes advantage of some landscape pressure (Smith et al., 2010: 440-441). 

However, as its critics have pointed out, the MLP has no indication of the limits or the nature of a 

regime: a “societal function” is very vague, which has led to diverging uses in the empirical literature 

(Genus and Coles, 2008: 1440; Markard and Truffer, 2008). There could be a “climate change 

mitigation” regime, an “electricity generation” regime, a “metals processing” regime, and a “building 

materials” regime, all of which could be part of a “CCS regime”. The concept of regime in MLP can 

therefore be seen as a loose heuristic grouping of “large technical systems” (Hughes, 1987) or of 

“rule-sets” (Rip and Kemp, 1998), but there is no specification of the connection to other “levels” 

because the notions vary with every application in research. 

For the purposes of this thesis, a regime can be simply thought of as the embodiment in actors of a 

technological paradigm (Dosi, 1982),74 which is in turn defined as the strategy on how to meet 

certain needs constructed in the political sphere. This thesis conceives of this paradigm as the 

product of an interaction between three elements: the storyline describing the uses of the physical 

parts (e.g. of CCS), the intrinsic properties of those physical parts, and the legislative framework in 

                                                           
73 

A new variation of that approach focuses on the fundamental unit that produces a technological innovation 

(often for greenhouse gas reduction) by analysing the diverse functions it carries out. Thus, actors engaged in 

performing functions that go from “entrepreneurial activities” through “knowledge diffusion” to “market 

formation” are said to form a Technological Innovation Systems (TIS) (Hekkert et al., 2007). However, such 

a functions-based approach is more suited to analyses trying to improve the penetration of a particular 

technology and indeed informs the “innovation studies” articles noted in the literature review (p. 28). This is 

not the purpose of the present research. 
74 

The concept of technological paradigm was described by Giovanni Dosi in this seminal article that arguably 

inaugurated a new branch for the study of technological change. Dosi drew inspiration from Thomas Kuhn, 

who had dealt before with the transitions between larger scientific paradigms, viz. the “Copernican 

revolution”, from the Ptolemaic model to the heliocentric model. See: Kuhn (1962). 
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which they must operate. The regime thus emerges as the “enforcing arm” of a successful discourse 

coalition –i.e. one whose storylines have influenced policymaking. The regime grows from the 

discourse coalition because many actors are part of it. In time, by interacting with and modifying the 

physical parts of the complex, the regime might influence the paradigm. The discursive mechanism 

expounded above also provides a clarification of the origin, part physical object part discursive 

construct, of the “societal function” that regimes are meant to fulfil. This is comparable with the 

latest developments of MLP theory to incorporate Giddens’ structure-agency as a sociological 

explanation for technological transitions (Geels and Schot, 2010). 

2.2.6 Summary 

The foregoing theoretical framework provides the necessary categories to understand the process 

by which CCS turned into a well-supported technology within the EU climate mitigation portfolio. 

This theoretical framework defines low-carbon technology as consisting of the artefacts that are 

intended to facilitate the avoidance of dangerous climate change. These artefacts are brought into a 

coherent whole by a discourse coalition that employs a series of storylines to justify a particular 

arrangement of those artefacts. These storylines are narratives of how the future should unfold that 

draw on more general discourses like “energy security” or “ecological modernisation”, and are based 

on vaguer pre-existing “visions”. If the discourse coalition is successful, relevant parts of its 

storylines may coalesce into a paradigm determining how things are done to achieve the goal of 

deploying the low-carbon technology. This paradigm will have to be fulfilled by a “regime” (in the 

sense described above), which will certainly include some though not necessarily all of the discourse 

coalition actors. 

2.3 Methodology 
The previous sections provided an epistemological basis for the present thesis that is moderately 

social constructivist and draws from a range of theoretical strands. This variety requires a general 

commitment to qualitative/interpretive methods, and a historical 75  perspective. Nonetheless, 

qualitative methodologies may “resist being forced into a particular sequence of analytical steps” 

(Krippendorff, 2013: 89). Thus, the methodology section of a political science thesis may well consist 

of a few sentences stating the particular set of theoretical literature to be reviewed and the group of 

legal or other documentation to be analysed in light of that interpretation of theory.76 However, 

where possible, the research process must be made as clear as possible. 

The methodology for this thesis was based on one key epistemological premise; namely, that the 

process of social construction of technological futures described above is captured in the (legal) 

documents and reports written both by people involved in technological R&D and by policymakers. 

Drawing on the aforementioned theoretical concepts, this means that intersubjectively constructed 

ideas about technology can be interpreted from the text (Krippendorff, 2013: 28). Importantly, 

despite this discursive terminology, the focus on “texts” does not exclude non-linguistic data, as can 

be seen in the graphs and tables used throughout this thesis. Below are the methods and categories 

employed in this research, drawn mainly from two different traditions of textual analysis, namely 

Content Analysis and Discourse Analysis. 
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Geels and Schot (2010: 13-16) note the importance of a historical approach for “lateral thinking” or 

discovering a range of causes or reasons for technological transitions. 
76 

See Hussey (2007) for a PhD thesis on the European Union as a leader in climate policy. 
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While not reneging on its qualitative side, Content Analysis has inherited a large number of 

categories and practices from quantitative approaches to texts. Thus, some of its methodological 

concepts are quite useful in revealing the work undertaken by the more qualitative researcher 

(Krippendorff, 2013: 89). For the present research, these concepts are: 

 Sampling: selecting what is relevant 

 Unitising: distinguishing, words, propositions, or larger narrative units and using quotes or 

examples 

 Inference: linking the text to its circumstances 

 Narrating the answer to the research question 

While not explicitly using the word, discourse analyst Iver B. Neumann notes that sampling can be 

based on search criteria that may be theoretical (e.g. following feminism), utilitarian (e.g. related to 

energy policy or to CCS) or simply follow one’s own experience (which he terms “ludic”). He also 

remarks that relatively few texts will constitute the main points of reference in a discursive analysis 

and that an important search criterion is to focus on the ultimate sources of information of the 

participants (Neumann, 2008: 67-70). 

For the present research, the utilitarian criterion was used: given the physical existence of 

technological artefacts to which rather unequivocal references existed (viz. “CCS”, “carbon 

capture”), documents containing such words could be easily identified. As to the specific set of 

documents to be deemed relevant, the initial focus on the important EU legislation of the Climate 

and Energy Package (2007-2009) allowed the use of the “snowball sampling” technique: from the 

policy papers and legislative texts within the EU legal process that cited the aforementioned 

artefacts, other elements before and after the legislation could easily be retrieved given the high 

degree of intertextual referencing in governmental texts.77 In addition to EU internal documents, 

preparatory discussions with EU officials78 identified two key sources of authoritative information 

(ultimate sources) outside the EU itself for energy matters: the IPCC and the IEA. 

Secondary literature can also provide some useful starting points to infer the main discourses. 

Authors can constantly cite key texts (called “canonical texts”) or describe “historical cut-off points” 

that signal changes in discourse (Neumann, 2008: 67-70). Secondary literature and interviews have 

indeed proven essential to highlighting the central role of the IPCC Special Report on CCS or of the 

European Technology Platform for Zero Emission from Fossil Fuel Power Plants. In particular, these 

platforms were initially fostered by the Commission but their members run them independently. 

This Zero-Emissions Power platform turned out to be one of the most successful and influential. It 

can perhaps be seen as an institutionalised discourse coalition. 

As the research proceeded, it became clear that a “counterfactual” account (see below) of the non-

selection of the Supergrid would be necessary to strengthen the argument. The very nature of a 

counterfactual (something that did not happen) means that references and information concerning 

the Supergrid could not to be found in the same way as CCS. Thus, a similarly utilitarian but much 

broader search (using terms such as or “High Voltage Direct Current”, or “electricity 
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See Chapter 3 for the kind of documents stemming from the EU. 
78 

Prior to formal interviews and even selection of research question. 
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interconnection”) across relevant sources was carried out. A useful basis was the documentation 

about the Union for the Mediterranean, contemporary with CCS legislation, and other sources of 

information that did appear later, such as Friends of the Supergrid and the House of Commons. This 

yielded many valuable results from the original proposal for a Sahara-Europe interconnection 

through the study of the German Aerospace Agency to the Airtricity proposal (see Chapter 4). The 

help of secondary literature was less forthcoming in the case of the Supergrid as there are seemingly 

no sociological analyses of what this technology could become. 

Unitising in qualitative research is hard to describe in detail as it largely involves reading skills and 

methods that are simultaneously common to most educated people and slightly different from 

person to person. Nonetheless, storylines as the theoretically defined unit of analysis in the present 

research provided a clear goal. In order to “distil” them, large numbers of texts were scrutinised, 

searching for narrative patterns and other verbal cues of their existence. This process was 

reiterative: discovery of those patterns in one document invited the researcher to re-read previous 

documents and/or expand the search to further documents thitherto disregarded. A variety of 

search functions proved helpful, from specialised or institutional search engines to the multi-

document search function of Adobe Reader through the search capabilities of the EndNote citation 

software. 

Inference is a complex reiterative cognitive process by the researcher that may not be fully 

conscious or step-wise. Nevertheless, inference must be based on some form of causality: if X causes 

Y, when X occurs then Y must also occur. However, the epistemological framework described above 

is in principle incompatible with such a direct causality. Even if X is a storyline containing some 

scientifically verifiable facts that condition its intersubjective construction, the storyline as a whole 

will still be interpreted, so that each actor or group may reach a different decision (Y1, 2…n). Thus, X 

will not be a cause for Y but, at most, a reason for actor A to do Y. Notwithstanding, in practice, 

useful research can be carried out even on the basis of changing (i.e. constantly constructed entities) 

variables (Lupovici, 2009). This is because causal mechanisms in fact: 

operate within a given context or “causal field,” and their effects depend on interaction with 

other variables […]. Causal mechanisms involve physical, social, or psychological processes 

that ultimately cannot be directly observed. We can only hypothesise about underlying 

causal mechanisms and make imperfect inferences about them on the basis of observed 

data (Bennett and George, 2001: 139) 

This leads simply to less ambitious claims to truth: the social sciences are, avowedly or not, about 

finding “reasons” rather than “causes”. Still, the endeavour is justified because we can find more or 

less convincing reasons for a particular outcome. The inference method, at any rate, must be neither 

deductive nor inductive but abductive. For the understandings of a technology, the abductive 

inference thus proceeds as follows: 

1. “data” (occurrences of narrative patterns and cues revealing a particular understanding of a 

technology in relevant EU texts) 

2. leads to “qualified claims” (if those occurrences command enough attention from actors, 

then those occurrences form a particular storyline that affects the development of a 

technology in a discernible way) 
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3. on the basis of a “warrant”, (construction is the only medium to plan our future 

endeavours), 

4. which may rely on some additional “backing” (knowledge of human psychology and 

limitations). 

A hermeneutic circle is closed when the impacts of technological narratives are checked against 

actual developments. New realisations or requirements for confirmation also help update and revise 

the sampling of relevant texts (Krippendorff, 2013: 43). 

Narrating serves to make the results of the analysis understandable to the reader. Narration may be 

explained as “process tracing”, which means “to trace the operation of causal mechanism(s) at work 

in a given situation” (Checkel, 2008: 117). Although this is often associated with positivist causality, 

as noted above, there are no practical impediments to using an abductive causality. This process 

tracing thus links the “reasons” extracted through the abductive method with visible events.  

A useful step is the creation of “counterfactuals”: in order to make the significance of the storyline 

starker, the researcher may choose to speculate on an alternative that has not occurred (Lupovici, 

2009: 203). The present thesis explores why the idea of a Supergrid did not receive as much 

attention as CCS. The choice of the Supergrid is mainly motivated by the great deal of interest it has 

generated only a few years later. 

Figure 2.2 (next page) synthesises the methodological concepts explained so far. It is best 

understood starting from the bottom right at the boxes labelled “The Wider World” and “The EU and 

its circumstances” and moving clockwise. The colour coding reflects, broadly speaking, data input 

and processing (blue), results (red), theorising and others (green and orange). The “wider world” 

also encompasses human knowledge in general and therefore is noted as the source of the 

“Warrants” and “Backing” for the abductive process. 

2.3.1 Interviews 

While this research is largely document-based, a number of interviews have provided a fundamental 

check at different steps of the research process, notably for the abduction of storylines and their 

potential consequences, as well as in the selection of relevant texts or broad influences on the 

legislative process leading to the Climate and Energy Package. Fifty-nine semi-structured interviews 

were carried out either in person or by telephone with interviewees based in the European cities of 

Amsterdam, Brussels, London, Madrid, León (Spain), Paris and in other locations around the world in 

two main waves: late 2011 and early 2013. 

Interviewees included representatives from industry (Alstom, Schlumberger, Vattenfall, Zero-

Emissions Power platform, European Wind Energy Association, European Solar Thermal Association, 

World Coal Association, etc.), national, international and supranational institutions (Dutch Energy 

Research Centre, Belgian Ministry for Energy, the IEA, the IEAGHG, the European Parliament, the 

European Commission, ENTSO-e, etc.) as well as civil society organisations (Greenpeace and WWF). 

Crucially, most officials involved in the drafting of the legislation on CCS at the Commission and the 

Parliament as well as those charged with lobbying them participated in this project. For a 

comprehensive list, please refer to the list of interviews on page xiii. 
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Figure 2.2: Schematic of the methodology used in this thesis 

Source: Expanded and adapted from Krippendorff (2013: 43) 

During the interviews, the procedure was strictly limited to the guidelines approved by the Monash 

Research Ethics Committee. Interview topics were open-ended and were adapted both to the 

affiliation of the interviewee and to the stage of the research. The general goal was to infer the 

constructed views prevalent at different times in the processes analysed by this thesis. For this 

purpose, many questions were related to the sources of information of the interviewees or their 

organisations, as well as to the general climate observed by them. Given the substantial subjectivity 

of these appreciations, a degree of triangulation was sought by questioning a large number of 

interviewees. For especially controversial elements of the research, the recollections of people in 

different organisations and political parties were checked against the statements in secondary 

literature. 
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Interviewees are identified by organisation and date of interview rather than their names to comply 

with the commitment to safeguard the anonymity of the sources, as notified to the Monash 

Research and Ethics Committee. For the same reason, their affiliation is given in rather general 

terms. 

For recruitment of interviewees, contact details of organisations and individuals were harvested 

from public official documents and websites dealing with the pieces of legislation under study. 

However, in particular for the European Commission, it was of great help to be referred by officials 

to other colleagues in charge of specific dossiers. 

2.4 Summary and conclusion 
This chapter has introduced a basic theoretical framework that supports the following empirical 

sections dealing with the construction of CCS and its alternatives by specific groups of actors. It has 

explained that “construction” can be considered a technical term for “debate”, so that the 

“construction” of a radical innovation involves delineating what is required or expected of the 

technology and how those goals are to be achieved. Construction is thus bound to influence future 

technological developments. With regard to the actors that are relevant for construction, the 

chapter has clarified who is likely to participate in the debate, noting that the promotion of CCS 

within the portfolio of low-carbon mitigation technologies cannot be considered an issue of broad 

public concern, but rather the realm of experts and policymakers. 

Subsequently, this chapter has defined several key theoretical concepts and linked them to one 

another. The first step was to define technology as a cohesive set of elements thought able to 

contribute to the required goal: in this case greenhouse gas reduction. This more physical concept is 

surrounded by more abstract ones, most notably the storyline, which is a subjective version of the 

full, multi-faceted description of a technology, and crucially, of its potential. Storylines about future 

developments implicitly rest on the hope that their assumptions will prove correct, and create a 

degree of hype around the attributes of a technology desirable for addressing a particular policy 

problem. A storyline is promoted by a discourse coalition made up of very different members. The 

discourse coalition links the physical properties of the technology to grand discourses that usually 

address key political goals (e.g. national security, the right to free enterprise, environmental 

protection, ecological modernisation) in order to build a particular storyline. Discourse coalitions 

may be in favour or against deploying that particular technology. The role of deployment of the 

technology does not necessarily fall to each and every actor in the discourse coalition supporting it. 

“Regimes” are the set of actors in charge of making it happen, which may develop their own 

paradigm of practices and rules that will likely progressively diverge from the initial storyline. 

These theoretical concepts made it possible to analyse and coherently organise the findings, which 

stemmed both from a careful sampling of documents and from 59 in-depth interviews with experts 

and participants. For the sake of exposition, and considering the research question, these findings 

must be framed in the context of the EU. Thus, the next chapter is devoted to explaining the EU 

system. 
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Chapter 3.  

The European Union System 

The theoretical framework expounded in Chapter 2 is geared to analyse the debate on low-carbon 

technologies. A preliminary requirement for this analysis is thus to become acquainted with the way 

this debate is structured in the EU. In addition, we need to know the “vested interests” and “existing 

policy powers” of the different actors because there is a “tendency […] to draw on different 

‘knowledges’ to portray a ‘problem’ in ways that promote their vested interests or mesh with their 

existing policy powers” (Jordan et al., 2010a: 30-1). Thus, a clear overview of existing policymaking 

procedures and legislation in the EU is a pre-requisite to analysing its promotion of low-carbon 

technologies. It helps to determine what elements of the low-carbon technologies promotion 

process are normal and which are “exceptional”, as noted in the research problem. For this purpose, 

many key references are drawn from sources written prior to the Climate and Energy Package, and 

thus not influenced by its outcome in describing the “normal” until then. 

The following sections deal firstly with the history of the European integration project and its legal 

base, which have shaped how the EU operates today. Secondly, the main institutions of the Union 

are introduced ahead of a discussion of the policy process in which they participate. This description 

is of necessity limited to the institutions and procedures that are relevant to the present thesis, in 

particular for passing the legislation of the Climate and Energy Package. Finally, the closing section 

deals with the EU budget, which is agreed upon through its own specific decision-making system. 

3.1 A brief history and legal base 
The EU is the most remarkable result of the project of “European integration”, which started in the 

aftermath of the Second World War with the goal of preventing further conflict by bringing 

European states economically closer. Another product of European integration is the Council of 

Europe, which has aimed at fostering cooperation and respect for human rights since 1949 in a more 

traditional inter-national way. By contrast, the EU is a complex political system with characteristics 

of both a federation and an international organisation (Hix and Hoyland, 2011: 12-14). The 

organisations that have preceded and eventually coalesced into today’s EU were created by a series 

of treaties signed by states, which thereby became “member states” of each organisation thus 

created. The successive treaties, key legislation based on them and some legal rulings have formed a 

quasi-constitutional framework for European integration. 

Based on an initiative aimed at Franco-German reconciliation, Belgium, France, Germany, Italy, 

Luxembourg, and the Netherlands signed the Paris Treaty establishing the European Coal and Steel 

Community (ECSC) in 1951. The goal was to prevent another war by pooling those resources seen as 
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the basics for modern warfare. The experience with the ECSC, not least its shortcomings,79 led to 

those same six countries agreeing on the Rome Treaties of 1957, which created both the European 

Economic Community (EEC) and the European Atomic Energy Community or Euratom. The 

importance of energy and industrial issues in the early treaties was quickly diluted, as the EEC 

became the centrepiece of the integration project and eventually the legal core of the current Union. 

In 1967, the institutions of the Euratom, ECSC, and EEC were formally merged. The EEC’s goal was to 

promote free trade but, paradoxically, its largest area of expenditure was the Common Agricultural 

Policy, which still today protects European farmers from the price fluctuations of a competitive 

market. After a period of relative stagnation of the European integration project, member states 

sought to remove persistent barriers to a true single market with the Single European Act of 1986, 

which also enshrined environmental protection in the treaties. Against the auspicious background of 

the fall of the Berlin Wall, the single market project was extended towards monetary union with the 

Maastricht Treaty of 1992, which created the EU as an umbrella organisation with the Communities 

as its main so-called “pillar”. Another two such “pillars” formalised already existing cooperation in 

Justice and Home Affairs and Foreign and Security Policy. By then the three Communities that had 

been placed within the first pillar of the EU were de facto subsumed under the EEC.80 In 2002, the 

few competences (“legally possible areas of action”) of the ECSC were dissolved de iure into the EEC 

and its treaty was allowed to lapse. 

Most practices and institutions that are still recognisable today came into existence with the 

Maastricht Treaty. Nonetheless, on paper, the EU institutions remained an extremely complex 

system. The eastern enlargement of the Union,81 which eventually took place in 2004 and in 2007, 

threatened to gridlock the system by bringing the number of member states from 15 to 27. It was 

considered that the unanimity principle that had ruled for key decisions at EU-level would be 

increasingly difficult to achieve. After two more partial reforms (the Treaties of Amsterdam in 1997 

and Nice in 2001) extending “qualified majority voting” to new policy areas, a project to rationalise 

the EU legal basis into a proper Constitution was started with great fanfare and symbolism. However, 

this project failed after the French and Dutch electorates rejected the text in referenda held in May 

and June 2005 respectively. 

When the Constitution was rejected, a different process took up the reforms but forwent the 

symbolic measures, 82  thus also eschewing the need for plebiscites. This secondary process 

culminated in the Lisbon Treaty, signed in 2007, which further extended “qualified majority voting”. 

Nevertheless, as a rehash of the rejected Constitution, it remained controversial and some member 

states took until 2009 to ratify it.83 The Lisbon Treaty simplified the EU’s institutional jigsaw puzzle 
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As well as other failed attempts such as the European Defense Community and the European Political 

Community. 
80 

Strictly speaking, the Single European Act had actually renamed the EEC simply “European Community”, 

which was never quite in the interest of clarity, given that the other ECSC and Euratom were still European 

Communities themselves. 
81 

Accessions of new member states are an “enlargement” of the Union. In this case, new members were mostly 

formerly Communist countries that had been prevented from participating in the European integration 

process because of Cold War politics. 
82 

Such as renaming the High Representative of the Common Foreign and Security Policy simply “Foreign 

Minister for the Union”. 
83 

Ireland has a requirement in its own Constitution that all kinds of European treaties must be ratified by 

referendum. Thus, for the Lisbon Treaty, the “No” campaign concentrated on the Irish voters and managed to 
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by according competences from all pillars as well as the legal personality of the EEC84 to the EU (Hix 

and Hoyland, 2011). Formally, however, Euratom has been kept outside EU structures, most likely as 

a way to isolate the rest of the European integration project from debates on the use of nuclear 

energy, on which different EU members have very different positions.85 Nonetheless, from early on, 

Euratom was reduced in practice to a well-endowed research foundation run by the European 

Commission (Pallemaerts, 2011).86 Figure 3.1 provides an overview of the landmarks in the history of 

European integration and its legal framework. 

 

Figure 3.1: Chronology of European integration 

Source: Wikipedia (2012) 

Unsurprisingly, this collection of mended and amended treaties harking back 50 years does not 

contain a specific mandate for the promotion of low-carbon technologies, although the Lisbon 

Treaty did add the fight against climate change to the core objectives of the Union. The trajectory at 

European level of the many policy areas that may affect technology development is also all but 

straightforward. In terms of research and technology development, already in 1954, the 

                                                                                                                                                                                    
defeat a first referendum in June 2008. Some concessions were made to Ireland and the Irish people then 

voted in favour of the Treaty in October 2009. Thereafter, the Czech Republic, whose Eurosceptic president 

Vaclav Klaus had refused to sign, also ratified the Treaty. 
84 

Previously, the EEC (or the European Community, see previous footnote) had been the only entity with legal 

personality, e.g., capable of joining the WTO. 
85 

A detailed discussion is beyond the scope of this thesis. It may be noted, however, that: Austria and Italy 

have policies that prevent utilities from building nuclear reactors in their territories; Germany is trying to 

denuclearise; Spain has imposed a ban on new reactors; France and Finland on the other hand are as of 2014 

constructing a new reactor each, and the Czech Republic is looking at doing likewise. For the German case, 

see Chapter 9, pages 175 and ff. 
86 

Then formally called the Commission of the European Communities in reference to the three different 

communities it represented. 
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coordinating organisation CERN87 was created to take advantage of the new possibilities of civil uses 

of nuclear power, which was perceived to be enormous in the early days of European integration. 

The economic cooperation at the core of the EEC, however, was not considered to include research 

and higher education; so that applied research remained for a long time keenly guarded by national 

governments. The EEC/EU did progressively accrue some responsibilities for orienting research and 

technological development, starting with taking control of the research institutions of the Euratom 

and the ECSC: respectively the Joint (Nuclear) Research Centre and the Coal and Steel Research Fund; 

however, only with the Single European Act were such responsibilities codified in the treaties 

(Peterson and Sharp, 1998). In turn, only the Lisbon Treaty introduced the first clear mention of 

energy policy, together with climate change, within EEC/EU objectives and competences. The 

Euratom and ECSC did have provisions for establishing a common market in uranium and coal; 

however, this lost salience when the EEC introduced a common market across the board. In addition, 

while the Directive “Imposing an Obligation on Member States of the EEC to Maintain Minimum 

Stocks of Crude Oil and/or Petroleum Products” (CoEC, 1968/414/EC: 14) proved important during 

the Arab oil embargo of 1973; attempts to create a common energy strategy following the embargo 

stopped at rather ineffective aspirational targets (Nugent, 2006; Pallemaerts, 2011). Finally, The 

Maastricht treaty introduced a Title XVI “Industry” (TEC, 2002: Art. 157)88, but it still remains a rather 

vague area of policymaking (Darmer and Kuyper, 2000). Treaty influence on industry is more clearly 

felt through internal market regulation, environmental standards, etc. (Pelkmans, 2006). 

By way of conclusion to this section, it can be noted that energy issues were in the treaties from the 

very beginning but a substantive common policy failed to appear (Pallemaerts, 2011). This can be 

attributed to energy policy (and resource policies in general) being firmly under the control of 

nation-states, who hesitate to loosen their grip. External shocks, however, seem to succeed in 

edging on joint European approaches – e.g. the 1973 Arab oil embargo, the rows between the 

Ukraine and Russia that disrupted EU natural gas supplies, and EU aspirations of leadership in global 

climate change negotiations (Hix and Hoyland, 2011). The uneasiness in the collaboration remains, 

however: the Lisbon Treaty added a Title XXI “Energy” (TFEU, 2010: p. 134),89 which introduced the 

paradox that a piece of energy-related legislation at EU-level must formally clear more veto hurdles 

if it is negotiated under its specific Energy Title than under the thitherto common procedure under 

the Environment Title (Pallemaerts, 2011). Formally, the events described in this thesis were 

negotiated under the previous treaties but in the knowledge that all participating governments had 

agreed to the Lisbon Treaty changes. 

Below, a closer look is taken at the competences of the EU and the institutions in charge of carrying 

them out. The changes effected through the Lisbon Treaty, although formally comprehensive, did 

not mark any watershed moment for the contents of this thesis: Lisbon came to endorse what was 

already happening with the Climate and Energy Package. In general, a cautious approach to the 
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CERN is the French acronym for European Council for Nuclear Research; however, it has later become 

remarkably successful beyond this field. CERN is credited with pioneering the World Wide Web and 

currently hosts the Large Hadron Collider for particle physics research. 
88 

TEC is the Treaty on establishing the European Community, the bibliographical note refers to the 

consolidated version as amended by the Nice Treaty in 2002, which was the version in force during the 

Climate and Energy Package negotiations. 
89 

TFEU, Treaty on the Functioning of the European Union, is actually the TEC (see previous footnote) as 

amended by the Lisbon Treaty. 
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sensitive issues of energy policy was adopted and consensus expected and strived for. The names 

and exact arrangements below are presented as they applied during the Climate and Energy Package, 

that is, pre-Lisbon. Where applicable, post-Lisbon Treaty references are provided for ease of 

consultation. 

3.2 Competences and the institutions 
Competences of the EU-level of decision-making have been traditionally divided into three types 

(European Commission, 2010). Areas relevant to the present thesis are highlighted in bold: 

 Exclusive competences (TFEU, 2010: Article 3), most notably related to: the customs union, 

competition, monetary policy for euro countries, conservation of marine resources 

(fisheries), and external tariffs. Member states cannot legislate nationally in these areas. 

 Shared competences (TFEU, 2010: Article 4): most notably in: internal market, social policy, 

economic, social and territorial cohesion, agriculture and fisheries, environment, consumer 

protection, transport, trans-European networks, energy. Member States may legislate only 

insofar as the EU has not legislated, or has decided not to legislate, its own competence. 

 Supporting competences (TFEU, 2010: Article 6), most notably in: human health, industry, 

culture, tourism, education, civil protection, administrative cooperation. The EU can only 

intervene to support, coordinate or complement the action of Member States. 

As a result of the distribution of competences and institutions, the architecture of the EU political 

system is often described in terms of international relations theories of “two-level games” (i.e. 

domestic and international) or of “multilevel governance”, which highlight that for many policy areas 

there are at least two and often more stages for political action and influence. For present purposes, 

national and EU levels are by far the most important but (larger) EU member states often have very 

influential subnational politics. 90  The following paragraphs introduce, firstly, the four main 

institutions involved in legislating at the EU-level and, secondly, some other important institutions 

that complete the picture of the EU policy cycle, particularly for the purposes of the present thesis 

(McCormick, 2008; Hix and Hoyland, 2011).91 

1. The Council of the European Union, usually known simply as “the Council” or the “Council of 
Ministers”, is part of the legislature of the EU acting as a quasi-upper house. It has different 
membership depending on the subject under discussion. Relevant ministers from member 
state governments make up each so-called “configuration” of the Council ex officio; thus, the 
Council is considered an intergovernmental institution. The General and External Affairs 
Council, the Transport, Telecommunications and Energy Council and the Environment 
Council all deal with different aspects of climate change and are attended by whichever 
minister(s) are responsible for these areas in each member state.92 Not infrequently since 
the advent of climate change as a major policy issue, the same minister would hold 

                                                           
90 

These often affect EU legislation indirectly through national governments. For instance, the representatives 

of the governments of Germany’s states form the German Upper House and some of Spain’s regionalist 

parties often participate in central government coalitions. Nonetheless, there is also a consultative institution 

called the Committee of the Regions. Its importance, at least for this thesis, is negligible. 
91

  Also based on the “Glossary” at the Europa server at europa.eu/legislation_summaries/glossary/ 
92 

Since the Lisbon Treaty, a “General Affairs” configuration sits separately and the High Representative for 

Foreign Affairs chairs the External Relations meetings instead of the rotating presidency, even though she is 

also member of the Commission. 
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responsibility for both energy and environment portfolios. The Council has a rotating 
presidency system: every six months a different country chairs the meetings. After the 
enlargement to 27 countries in 2007, a triad system was established to guarantee a degree 
of coherence and institutional memory. Under it, three countries would coordinate policy 
for a year and a half, usually led by a larger and/or more experienced country. See Appendix 
B for the countries in charge of the rotating presidency. 

The Committee of Permanent Representatives (best known by its French abbreviation: 
Coreper)93 carries out the groundwork between sittings of the Council of Ministers and 
hammers out all but the most difficult agreements. As opposed to the fly-in fly-out of ever-
changing Council ministers; Coreper and its informant network (more than 300 committees 
and working groups) permanently represent their countries in Brussels; hence its name. The 
Coreper and its network of committees are respectively staffed by member states’ 
diplomats, and seconded officials/national experts. The work of Coreper facilitates policy 
trading and packaging, given that any Council configuration may adopt final legislation 
negotiated by others. 

2. The European Parliament is the other part of the EU legislature: the “lower house” that 
complements the Council. The Members of the European Parliament (MEPs) are elected by 
universal suffrage across the EU every five years, which makes it a supranational institution. 
Seats are allocated per member state in rough proportion to its population, albeit using 
regressive proportionality to protect the representation of smaller states. However, the 
exact numbers are the result of careful negotiation among member states and have changed 
as new states acceded and new treaties were signed. For the 2004-2009 legislature, 732 and 
then 788 MEPs94 sat and were organised into seven transnational party coalitions, not 
including a few independents. The largest parties are the European People’s Party 
(“Conservative(s)”)95, the Party of European Socialists (“Socialist(s)”), the Alliance of Liberals 
and Democrats for Europe (“Liberal(s)”) and the Greens-European Free Alliance (“Green(s)”). 
See Appendix B for details of the composition of the European Parliament around the time 
of the Climate and Energy Package. 

Much of the work in Parliament is carried out in committees dealing with sets of issues, such 
as “Environment, Public Health and Food and Safety” and “Industry, Research and Energy”. 
Parliament has often benefited from the recurrent criticism of the EU’s “democratic deficit”. 
The argument is that the EU was and remains a project of elites removed from the concerns 
of and the control by European citizens. The most obvious facts are the non-elected nature 
of the Commission and the somewhat secretive meetings of the Council of the European 
Union. Thus, Parliament often asserts its status as the EU’s only directly elected institution 
when trying to exercise influence beyond its formal powers (Hix and Hoyland, 2011).96 
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It is common usage in French to only capitalise the initial of such abbreviations; the EU follows this usage 

for Coreper in all languages including English. 
94 

Because of the accession of Bulgaria and Romania in 2007, by-elections were held in those countries and the 

total number of MEPs increased from 732 to 785. The percentages held by each party remained very similar 

throughout. 
95 

The names given in parentheses provide a suitable common-language descriptor for the parties. For some 

more detail on their inclinations (not particularly relevant for this thesis), see Appendix B. 
96 

Nevertheless, European elections are often used as a sort of plebiscite on the policies of each national 

government. Thus, few MEPs can thank their seats to their own personal exploits at the EU level, but rather 

are subject to being placed in safe constituencies of their respective parties at home. 
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3. The European Commission97 is peculiar to the EU in that, while being an executive-
bureaucracy like most national governments, it has few of the powers they usually enjoy. 
The name is used both restrictively for the “College of Commissioners” (similar to a 
government cabinet) and generally for the collection of bureaucracies that the 
Commissioners head, called Directorate-Generals (DGs). The relationship between 
Commissioners and DGs is similar to that between ministers and ministries of a government. 
Thus, the Commissioner for Energy relies on a corresponding DG Energy,98 which is then 
subdivided into units dealing with renewable energy, coal and gas, etc. The Council appoints 
a President who then may select her99/his College. The President and her/his College are 
accepted or rejected by Parliament for a renewable five-year term. President José Manuel 
Barroso’s Commission was approved in late 2004 to coincide with the new Parliamentary 
term and renewed in late 2009. For the period discussed in this thesis, each member state 
provided one Commissioner; however, Commissioners and the Commission bureaucracy as a 
whole swear to defend the common European interest and generally seem to do so, making 
it the second supranational institution of the Union. 

4. The European Council is composed of Heads of State and Government from the member 
states; hence, it is quintessentially intergovernmental. During the Climate and Energy 
Package negotiations (2007-9), it had the same rotating presidency as the Council of the 
European Union.100 It could simply be considered the highest-ranking configuration of the 
Council of the European Union, and this was indeed the official definition for this body prior 
to the (Lisbon Treaty, 2007: Art 2. (e)). Nonetheless, its meetings are also attended by the 
President of the European Commission and the High Representative for Foreign Affairs, who 
are not entitled to vote. It is not involved in law-making but rather provides long-term 
political leadership. The European Council meets less regularly than the Council of Ministers 
(although a minimum of four times per year) and therefore the media often calls it “the EU 
summit”. As climate change progressed up the ladder towards the realm of high politics, the 
European Council played an increasingly important role in EU-level decisions. 

5. The European Court of Justice has one judge per member state “chosen from persons whose 
independence is beyond doubt and who possess the qualifications required for appointment 
to the highest judicial offices in their respective countries” (cited in Hix and Hoyland, 2011: 
79). To ensure continuity, member states appoint one cohort of the Court’s judges every 
three years for six-year terms. The Court’s jurisdiction encompasses three main areas: 
infringement of treaty obligations by member states, judicial review of EU laws, and 
preliminary rulings on references by national courts on EU matters. 

6. Numerous agencies, distinct from EU institutions and governed by European public law, 
have sprouted up to deal with specific tasks within rather strict frameworks. Two relevant 
agencies are the European Environment Agency, which acts as a watchdog, providing input 
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It was formally known as Commission of the European Communities until the Lisbon Treaty. However, the 

simplified form “European Commission” was often used even in official documents.  
98 

The structure and names of the relevant Commission DGs (particularly Energy) have changed considerably 

over time, but this mostly implies a reshuffle of the same sub-DG units. Thus, although the DG for ENergy 

was previously incorporated with the DG for TRansport as “DG TREN”, the units responsible for energy 

policy have naturally been transferred to DG Energy, and therefore this name is used throughout. 
99 

So far, there has been no female Head of the Commission but it is obviously a possibility. 
100

  After Lisbon, its internally elected president has a 36-month tenure renewable once. This does not affect the 

Council of Ministers, the different configurations of which are still headed by the corresponding Ministers 

from the rotating presidency, except in its External Affairs configuration where the High Representative 

chairs. The European Council president is, as of mid-2013 still its first holder: the former Belgian Prime 

Minister van Rompuy, was not entitled to vote. 
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to the DG Environment, and the European Research Council Executive Agency, which 
manages the funding allocated under the programmes of DG Research (Barbieri and Ongaro, 
2008). 

7. The European Investment Bank has all member states as shareholders, is non-profit and 
policy-driven. It was founded by the Treaty of Rome in 1958 and provides “finance and 
expertise for sound and sustainable investment projects which contribute to furthering EU 
policy objectives”. It borrows from the capital markets and became very active as a result of 
the financial and Eurozone crises (EIB, 2013). The relevance for the present thesis comes 
from its participation in the CCS promotion mechanism related to the EU’s Emissions Trading 
Scheme. 

3.3 The policy process 
The importance of a policy process relates directly to the relevance and universality of its outcomes. 

The EU-level possesses formidable regulatory and judicial powers by virtue of the supremacy of EU 

law, which in the context of relatively well-functioning legal systems of the member states, makes 

legislative changes at the EU-level quite effective. Nonetheless, the EU-level has extremely limited 

administrative and financial capabilities. Legal harmonisation, i.e., agreeing to common standards, 

etc., is thus a hallmark of EU-level governance because of its few or no direct budgetary implications 

and its respect for individual countries’ sovereignty. 

The most wide-ranging EU laws are in the form of “Directives”,101 which first require transposition 

into each member state’s legal system. It is not unusual to hear that 50% or more of national 

legislation originates at the EU-level but these figures remain dubious guesstimates (Greenwood, 

2007: 6). Nevertheless, even “Regulations” and some “Decisions”102 –which form part of the legal 

framework of all member states from the moment they are issued– must rely on member states for 

their implementation. With the sole exception of some macro-level and project-specific monitoring 

by the Commission and its agencies; all levers of legal enforcement, from inspections through 

taxation to police action, are in the hands of national (or regional or local) bureaucracies. This also 

renders EU laws vulnerable to non-compliance (Hix and Hoyland, 2011). 

EU law-making procedures are codified in the EU Treaties and the former have changed with the 

latter. The general trend has been for the European Parliament to acquire more and more 

importance vis-à-vis the Council of Ministers in an increasing number of issues. Parliament has 

passed from a mere consultative role to gaining the right of assent and, with the 1992 Maastricht 

Treaty, to co-legislating in a number of policy areas. The Maastricht Treaty names this last method 

the “co-decision procedure”, and it resembles the normal conduct of business in a bicameral system. 

Indeed, the Lisbon Treaty renamed the co-decision procedure as the “ordinary legislative procedure”, 

reflecting its extension to almost all areas of EU law. Another trend is the modification of voting 

requirements within the Council from unanimity to qualified majority voting, which tries to maximise 

consensus while effectively eliminating the veto power of member states in the interest of more 

efficient legislation (Hix and Hoyland, 2011: 51-54). 
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References to official EU document types (Directive, Regulation, Communication, Proposal etc.) are 

capitalised throughout the text to avoid any confusion with the common language uses of those words.  
102 

The details of each type of EU law are for the most part not relevant to the present thesis beyond what is 

explained in the main text. For more specific information, please visit: http://europa.eu/about-eu/basic-

information/decision-making/legal-acts/index_en.htm 

http://europa.eu/about-eu/basic-information/decision-making/legal-acts/index_en.htm
http://europa.eu/about-eu/basic-information/decision-making/legal-acts/index_en.htm
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The following sections provide an overview of the formal and informal institutional procedures that 

were prevalent while CCS-related legislation and other aspects of the Climate and Energy Package 

were being negotiated. 

3.3.1 Agenda setting and legislative initiative 

The Commission has formal responsibility for day-to-day agenda-setting but only within the confines 

of the competences accorded to it by the Treaties. Furthermore, the European Council (summit) also 

sets the agenda in the shape of broad guidelines or by highlighting its concern for an existing policy 

area (McCormick, 2008: 104). In addition, both the Council of Ministers and Parliament can formally 

request legislation, although the latter has rarely exercised this right (Nugent, 2006: 400-401). 

The picture is nonetheless made more complex by the fact that the Commission does not command 

a majority in the Council or in the Parliament. In the Council, the member state that takes over the 

Council Presidency may refuse to incorporate Commission proposals onto the Council’s agenda if 

they are not aligned with its list of interests. This blocking power is normally tempered by the desire 

to run a successful presidency or, for smaller states, by limited administrative capacity to steer their 

own course. In Parliament, the Conference of Presidents coordinates the relationship with Council 

and Commission.103 With its important internal powers, such as appointments to Committees and 

“rapporteurs” that will compile the influential “reports on legislation”; the Conference can lead 

Parliament to act in unison to influence the EU agenda, often by appealing to the aforementioned 

“democratic deficit” of other EU institutions. One instance of this is its customary plenary resolution 

on the Commission’s annual programme (Nugent, 2006: 241). The Parliament has also been known 

to reject legislation on a matter of principle when the Conference felt that Parliament was being 

constrained into a particular outcome (Hix and Hoyland, 2011: 55-57, 63). A direct consequence of 

this is that the Commission strives to know whether a particular piece of EU law will be well received 

by both the Council and the European Parliament before submitting a Proposal. 

The Commission, as formal initiator of legislation, is thus a particularly alluring target for interest 

groups. Interest groups do have many access points into EU level policymaking: a “national route” 

(with many “stops”), which then influences the Council, or a “Brussels route” including the 

Parliament and the Commission (with perhaps even more stops) (Greenwood, 2007). The 

importance of the Commission lies in the fact that, with so many actors involved, the inevitable 

compromises will make any piece of legislation harder to modify further down the track. In addition, 

the Commission is generally understaffed, and therefore must outsource a good deal of its analysis 

(Trondal, 2004), with the result that it does not accumulate in-house expertise. Such an information-

starved institution attracts all sorts of interest representatives eager to put forward their point of 

view. Brussels is often compared to Washington D.C. in terms of concentration of lobbyists (Woll, 

2006). Both business and environmental NGOs find it easier to lobby just one institution, particular if 

resources are limited. The Commission is also proactive in maintaining a balance of views, giving 

money and access to environmental protection and consumer groups or setting up industrial 

consultation groups. The European Environmental Bureau and its remarkable coordination of 

environmental NGOs is a case in point (Hix and Hoyland, 2011). 
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The Conference is attended by the heads of political groups as well as the President of the Chamber. 
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Indeed, this high degree of formal and informal contacts helps the EU legislative machinery remain 

largely effective despite the numerous, heterogeneous actors involved: professional lobbyists, 

transnational political parties, national governments, non-partisan Commissioners, etc. The norm is 

for the Commission to carry out extensive consultation often followed by the publication of “Green 

Papers” and “White Papers” in the form of “Communications” (which are also used for more obvious 

communication purposes) before issuing a formal “Proposal”. All these pre-Legislative texts are 

accompanied by Impact Assessments and Staff Working Papers summarising the more technical 

details. For their part, the Council of Ministers and Parliament often voice their concerns in “Reports” 

and “Resolutions”. Finally, although it was not a part of the formal legislative process for most of its 

history, the European Council’s “Presidency Conclusions” very often entice (or suppress) formal 

legislative action. For the kind of expenditure policies that are key to the present thesis (i.e. 

subsidies, etc.), the Commission, as referee between the two co-legislative institutions and focal 

point of many supranational interest groups, can generally use its formal powers to shape policy 

outcomes and promote its institutional interests (Hix and Hoyland, 2011: 242; Nugent, 2006: 402-

404). 

Of relevance for this thesis is that the Commission does not have a standard consultative pattern 

when drafting a proposal. Even the degree to which different DGs participate varies, as does the 

involvement of member states. In general, a middle-ranking official within a “leading DG” is charged 

with the preparation of the draft and this official and their supervisors build a network of contacts as 

needed. Some of the issues that must be taken into account are the treaty basis (analysed by the 

Commission’s Legal Service), justification for action at EU-level, environmental impact (if applicable) 

and budgetary implications. The draft is circulated within the DG and the Commission until it 

satisfies the “chefs de cabinet” of the Commissioners who may or may not submit it to the 

Commissioners themselves for voting (Nugent, 2006: 401-4). 

3.3.2 Legislative process: co-decision procedure 

Some legislation, of chiefly technical nature or regarding trade agreements with third-countries, is 

dealt with by either the Commission or the Council in the form of Regulations with immediate legal 

force throughout the Union. More complex or politically charged legislation goes through one of the 

full legislative procedures involving the Parliament: co-decision (since the Lisbon Treaty, called 

“ordinary”), consultation, cooperation or assent. This section deals exclusively with co-decision as it 

applied to the Climate and Energy Package and other legal texts during that time. Figure 3.2 below 

describes the entire process, of which certain aspects are not particularly salient (e.g. opinions of 

Committee of Regions). The textual description further below is adapted to those aspects relevant 

for this thesis and refers to the pertinent parts of Figure 3.2. 
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Figure 3.2: “Co-decision procedure” for EU legislative acts as it applied during the Climate and Energy 

Package 

Source: ECG (2012) based on Eur-Lex (2009)  



 - 64 - 

As the name suggests, the co-decision procedure implies a degree of equality in the standing of the 

legislative chambers, namely Council and Parliament. It consists of three stages and begins with a 

Proposal first sent formally by the Commission to both Council and Parliament for examination by 

their respective mechanisms. Each action by Parliament detailed below must be endorsed by a 

majority of its members (regardless of attendance at the time, which tends to be low). For its part, 

the Council tends to act by a qualified majority104 when legislation is unproblematic (no amendments, 

agreement with Parliament and Commission) or by unanimity if otherwise (Nugent, 2006). 

First stage 

Parliament is the first to “read” the Commission Proposal (box 2 in Figure 3.2). For this, each 

proposal is referred to an appropriate committee. Only one committee can report to the plenary, 

even if up to three may be consulted. A rapporteur pre-selected by the Conference of Presidents 

draws up the committee’s report and suggests the amendments to be tabled by Parliament, which 

are voted on first by the committee, then by the plenary. After the opinion of the Parliament is 

approved, the Commission may amend the Proposal accordingly before the Council adopts its 

common position. For her evaluation, the rapporteur may draw on a number of resources from 

within and without Parliament. Thereafter, the rapporteur acts as the main spokesperson at the 

plenary and will be called upon to evaluate the situation if, for example, the Commission only 

accepts some of the amendments. The rapporteur thus tends to be the most knowledgeable (and 

influential) person about a particular topic, even within the specialised committee. 

In turn, the relevant working groups or committees in the Council (box 4) “read” the proposal, and 

then inform Coreper or the Council directly. Committees include the Special Committee on 

Agriculture, the Economic and Financial Committee and the Committee on Scientific and Technical 

Research, while many working groups are convened ad hoc. In general, Coreper has lost some 

importance with the enlargement of EU membership, as it grew beyond a small “gentlemen’s club” 

where differences could be convivially solved (Nugent, 2006). A mere working group with highly 

specialised knowledge may bypass its superiors in the Coreper and be quite determinant in the 

development of a new policy area, as seems to have been the case for climate change (Costa, 2009). 

About 30% of legislation is agreed upon at this stage (through boxes 5 or 7), mostly regarding 

technical matters, consolidated texts or relations with third countries. The texts of the Climate and 

Energy Package were agreed in a fast-track procedure that finished with the first reading. The haste 

resulted from the intense political pressure, not least from the French presidency of the Council, to 

have an agreement ready for the UNFCCC Conference in Poznan in December 2008 (see Chapter 7). 

Second stage 

If agreement has not been reached, the Council prepares a common position (box 9), which must be 

properly justified. The Commission’s stance is also required (box 10). If Parliament either approves 

the common position or takes no action within three months (box 12), the legislation is passed. 
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“Since 1 January 2007, the weighting for the number of votes attributed to each Member State is as follows: 

the threshold for a qualified majority is set at 255 votes out of 345 (73.91 %) [e.g. Germany has 29 votes; 

Spain, 27; the Netherlands, 13, and Malta, 1]. The decision also requires a favourable vote from the majority 

of Member States (i.e. at least 14 Member States). In addition, a Member State may request verification that 

the qualified majority includes at least 62% of the Union’s total population. Should this not be the case, the 

decision will not be adopted.” (European Parliament, 2012). 
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Alternatively, it can choose to terminate the legislation (box 14); but Parliament is rather more likely 

to try to amend the Council’s common position (box 16). 

Third stage 

If the Council does not approve the amended text within six weeks, the proposal is referred to a 

conciliation committee (box 23). This is the fate of about 20% of proposals. The conciliation 

committee, involving up to a hundred people from all three main institutions, has another six weeks 

to come up with a common text. To facilitate approval of this common text, the Commission, 

Parliament and Council send representatives to so-called “trialogues” that include some 25 people. 

If a common text is not reached, the act fails. Otherwise, the common text must be approved by the 

Parliament and the Council within six weeks. Given that all of Parliament cannot be represented at 

the conciliation committee (unlike the Council), there is the possibility that the Parliament plenary 

rejects the common position; this has only happened in three occasions (Nugent, 2006: 413). 

The Commission proposed all items of the Climate and Energy Package in regard to Article 175 (1), 

under the Environment Title (TEC, 2002), which would normally have allowed Council to pass 

legislation by unanimity after merely consulting Parliament given that said legislation affects 

member states’ energy supply. However, the Proposal also foresaw the items to be negotiated in 

accordance with Article 251 (TEC, 2002), i.e. the co-decision procedure. Where the specifics may 

have been deemed to affect energy supply structure, e.g. the renewables target, the proposal 

invoked Article 95 (TEC, 2002), enabling co-decision in the name of completing the EU internal 

market. Co-decision applied as modified by the Amsterdam Treaty,105 which included the innovation 

that legislation could be adopted at first reading. The voting coefficients were those of the Nice 

Treaty, which were arguably favourable to Spain and Poland, which found themselves with half to a 

third less population than the largest member states but almost as many votes (Hix and Hoyland, 

2011; Pallemaerts, 2011). 

The success of trialogues in ironing out differences between the main institutions has seen their 

usage increase “upstream” of the legislative process and was indeed the main way the Climate and 

Energy Package was negotiated and approved (EP ITRE Staff, 9/01/2013). 

3.3.3 Entry into force and supplementary legislation 

The implementation of a piece of EU law may not start immediately at the end of its main legislative 

procedure. First, there is a general requirement to “transpose” Directives, such as the one regulating 

the processes of CCS, into national legislation. Depending on the leeway allowed by a Directive, the 

outcome of the transposition may be to effectively nullify the entry into force of such EU legislation. 

For instance, while the CCS Directive provided restricted derogation of EU environmental safeguards 

to allow for onshore storage of CO2, countries were able to decide whether to actually allow the 

technology. Thus, Austria and Germany have decided against allowing CCS in their onshore territory 

(BMWFJ, 2011; dapd, 2012a). 

Furthermore, additional legislative or regulatory action is often required to implement EU laws, 

perhaps even by setting up an independent agency. These measures are usually in the form of 

Commission Regulations, issued under a process known as “comitology”. Under comitology, 
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implementation is formally shared between the Commission and the Council through an intricate 

network of specialised committees (hence the name) where the Council exercises varying degrees of 

control over Commission decisions depending on the subject (Nugent, 2006: 415). In the Climate and 

Energy Package, the modification of the ETS Directive by Parliament and Council required a 

Commission “Decision” to establish the conditions for access to funding through ETS allowances 

known as NER300 (see Chapter 9). 

3.4 The budget 
The present thesis is concerned with support mechanisms for the promotion of low-carbon 

technologies, not least in the form of unusual EU subsidies. The EU budget thus deserves discussion, 

particularly taking into account its significant differences with respect to a national budget. The EU 

budget is relatively small but certainly not negligible. In 2007, commitments totalled €121.3 billion, 

of which €116.4 billion were actually spent. By comparison, Romania’s national budget for 2007 was 

€28.8 billion; Spain’s 2007 budget was €342.4 billion; and Germany’s, €958.3 billion, all of which 

relied on additional debt creation. The EU as an entity is not allowed to borrow money to finance 

itself. Its sources of revenue are levies on imports, a small portion of tax duties (collected by 

member states), and a GNP-based contribution that makes up any difference left after the other 

revenue sources are counted (Nugent, 2006: chapter 12; Hix and Hoyland, 2011: Chapter 8).106 

Although the European supranational institutions were originally run on an annual budget, the 

nature of revenue and expenditure (e.g. infrastructure projects or long-term research projects) 

slowly made a multiannual perspective necessary. The practice of negotiating in multiannual 

financial perspectives started in 1988 and the two most relevant for this thesis cover the periods 

1999-2006 and 2007-2013. Member states have been careful to retain the “power of the purse”, so 

that the final decision on these perspectives lies entirely with the Council. The negotiations for the 

aforementioned two packages took two years of interactions among member states, plus the delays 

for the input from the Commission and Parliament. Commission and Parliament generally do what 

they can to push overall spending up: the Commission uses its power to table a budget proposal and 

the Parliament issues non-binding plenary resolutions (again drawing on the democracy deficit 

argument). However, the main stumbling block of the negotiations tends to be between countries 

trying to put in as little as possible while drawing out as much as possible. The results of this 

wrangling are very strict budget lines. Expenditure for the whole “multiannual financial perspective 

2007-2013” was capped at €862 billion at constant 2004 prices (Nugent, 2006: chapter 12; Hix and 

Hoyland, 2011: Chapter 8). 

Levels of expenditure have increased moderately throughout the institutions’ history and the 

percentages devoted to different policies have changed, except for one near-constant aspect: since 

the Common Agricultural Policy (CAP) started being implemented in 1962, its payments to farmers 

have been the largest single item in the budget. After much-delayed reform in the 1990s, the 

payments were decoupled from production and made to promote sustainability. Simultaneously, the 

CAP share in the budget has been reduced from 70% in 1970s to 39% in 2013. Most of the revenue 

no longer absorbed by agriculture has been channelled to the structural or cohesion funds, which 

target the most undeveloped regions of the Union. Only about 7% of the budget each year is spent 
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on other policy areas, most notably under the headings “research” and “energy & transport”, which 

take up about 1.75% each. The economic crisis affecting Europe (and the world) since 2008 made 

possible the unprecedented measure of redirecting funds from agriculture to energy under the 

European Energy Programme for Recovery, whose practical results for the promotion of CCS are 

explained in Chapter 9. 

3.5 Summary and conclusion 
This chapter has introduced the historical landmarks in the institutional construction of the EU, 

which is laid out in treaties that strike a balance between the supranational and the 

intergovernmental. Among these institutions, the European Commission, the Council of Ministers 

and the European Parliament are the key day-to-day players, with the European Council (of heads of 

state and government) often intervening to provide leadership. These are supported by agencies 

and the European Court of Justice and surrounded by a dense network of interest groups. Successful 

legislation requires the collaboration of all these players, given the many veto points. Perhaps not 

surprisingly, the outcome is mostly regulatory legislation, with no clear costs attached for anyone. 

Taxation and other redistributive policies are extremely rare. The EU budget has been kept relatively 

small through the tight control of member states against the aspirations of Parliament and 

Commission. This highlights the exceptional nature of the amendments to the emissions trading 

legislation to redirect auctioning revenues to CCS. Similarly unusual was the European Energy 

Programme for Recovery, whereby billions of euros of EU funds were redirected away from their 

original goals and into CCS and other low-carbon technologies. Both measures benefitted other low-

carbon technologies but there can be no doubt that a prime motivation –particularly for the 

emissions trading arrangements– was the desire to deploy CCS (as can be seen in detail in Chapter 8). 

Because of the EU’s hybrid supranational/intergovernmental structure, explanations of the workings 

of the EU policy process often try to apply and contrast two theoretical perspectives with different 

emphases on the drivers of EU policy: the interests of member states or the rules of the EU-level 

game. Member states can often only guess what a particular delegation of power or new voting rule 

agreed to in the treaties will have as a consequence. At the same time, member states still firmly 

hold the reins of many important levers of power and are often able to override or water down 

decisions that go squarely against their interests. Nevertheless, when speaking of the interplay of 

institutions that leads to a particular policy outcome, such as the promotion of low-carbon 

technologies, it seems hard to stick to one set of theories, as different ones seem to apply 

depending on the specific policy stage and policy area in question (Jordan et al., 2010a; Hix and 

Hoyland, 2011). To an even greater extent than in national settings, the EU’s many interlocked 

interests, networks, and institutions prevent the application of a rational model of decision-making, 

with clearly identifiable problems and ranges of alternative solutions, a cause and an effect (Nugent, 

2006: 425-428). The theoretical framework adopted in this thesis helps navigate the complexity and, 

most importantly, the structural irregularities by focusing on storylines that heterogeneous actors 

use to articulate their political stances across venues and institutions. 

In the collection of decisions affecting climate change, it seems that both the Commission and 

Parliament have been “policy entrepreneurs” (Jordan et al., 2010a: 31), framing climate change 

mitigation in ways that addressed the preoccupations of states, so that the Council was compelled to 

follow. The key problems framed together with climate change have been energy insecurity, poor 

economic competitiveness or the need to secure public support for EU integration in general. The 
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solution has tended to be “more European integration” in the form of more liberalisation (Jordan 

and Rayner, 2010). Liberalisation dovetailed with the ideology of the EU as a promoter of free trade, 

which has remained one of its most powerful remits of action. For Parliament, given its limited 

formal agenda-setting powers, this has happened either through its nudging the other institutions or 

in the course of the actual legislative process (Jordan and Rayner, 2010: 76). 

Subsequent chapters regularly refer to or assume knowledge of the foregoing notions about the EU 

system. 
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Chapter 4.  

EU Policies  

and Low-Carbon Technologies 

The previous chapter provided a description of those aspects of the EU system relevant in the 

promotion of low-carbon technologies. The first task of the present chapter is thus to introduce the 

specific EU policy environment for the promotion of low-carbon technologies. 

Claes and Frisvold (2011) regard the appearance of energy policy on the EU-level agenda as the 

enabling factor for policymaking on CCS. EU-level energy policy was driven by climate change 

concerns, the desire to expand the common market to the energy sector, and a perceived need for 

“energy solidarity” among EU nations in the face of rising import dependence, notably of natural gas 

from Russia. Reasons for specifically introducing CCS were climate change and security of supply 

concerns, as well as a concern about the lack of (technological) innovation in the EU. The implication 

of this logic is that, to avoid consuming Russian natural gas, the EU would develop CCS to allow coal-

fired power stations to be fed with local and imported coal. However, this thesis argues, those same 

concerns could lead to the promotion of any low-carbon technology involving a fair amount of 

novelty. 

The first section of this chapter clarifies the relative importance of the factors highlighted by Claes 

and Frisvold (2011) as well as other factors. It concludes that the EU was indeed slowly coming 

around to the idea of attempting more radical measures to confront climate change. Nonetheless, 

this does not explain why CCS was selected, let alone why only a particular kind of CCS was 

promoted. 

The second section introduces both CCS and the Supergrid as “radical innovations” and compares –

to the extent possible– their respective merits. This overview provides the necessary background to 

analyse the decision to promote prominently a particular kind of CCS. 

4.1 EU policy environment 
This section divides the discussion into two parts: the first part discusses the energy trade 

relationship between the EU and Russia, finding that the situation is far from a threat to the EU. The 

second part briefly highlights a range of policy areas relevant to low-carbon technologies where the 

EU seemed ready for a change, albeit in a rather unclear direction. 

4.1.1 Russia and security of supply 

Russia’s position as essential supplier of gas to the EU was periodically highlighted in the 2000s by 

rows between Russia and its neighbours Belarus and the Ukraine, which caused European supplies 

to be partially disrupted in 2004, 2006 and 2009. The 2006 row happened just before the scheduled 
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publication of the Green Paper on a “European Energy Strategy”, and made a big political impression 

that was noticeable in that document (DG Energy and DG Environment, COM(2006) 105). At the 

time of the Climate and Energy Package negotiations, Russia was already the world’s second largest 

exporter of oil, and the largest of natural gas (IEA, 2008e). Most of these exports had as their 

destination the EU’s eastern member states (i.e. those acceded in 2004 and 2007), which import 

from Russia 80% of their oil and 75% of their gas. Nevertheless, older member states such as 

Germany, Austria and Italy also import sizeable quantities of fossil fuels from Russia (Proedrou, 2007: 

345). 

Russia depends on Belarus and Ukraine for the transit of its gas towards the far more lucrative EU 

markets. Over the years since the collapse of the Soviet Union, Russia has tried to “normalise” its 

sales of gas to those two former Soviet republics from what was a rather haphazard system; this has 

included bringing prices more in line with international markets and avoiding bartering. However, 

higher prices for gas mean a heavy blow to the energy-inefficient economies of Belarus and the 

Ukraine, so that they have resorted to non-payment and, when Russia cut their gas supplies, to 

siphoning off the pipelines intended for EU countries, as happened during the winters of 2004, 2006 

and more markedly even in 2009 (Martínez Arranz, 2011). 

Nonetheless, despite the extensive media coverage of these disputes and their consequences for EU 

customers, the relationship between Russia and the EU on energy matters is one of 

interdependence: the EU depends on Russia as a supplier, but Russia also depends on the EU as a 

client. Russia sells 95% of its supply to the European region, 60% of it to the EU specifically (Smith 

Stegen, 2011). Even advocates of such strident strategies as ramping up NATO’s involvement in 

European energy security cannot help highlighting that “It is hard to overestimate the level of state 

control Moscow wields over the natural gas industry or its significance to Russia's economy [italics 

added]” (Garibaldi, 2008). State-owned companies in Russia (most notably its seller of gas 

internationally: Gazprom) certainly seem to follow the designs of the government (Smith Stegen, 

2011). Nonetheless, these designs are unlikely to include throttling gas supplies to the EU as a whole 

and thus wreaking havoc in Russia’s own economy. To put it in more hawkish terms: it is mutually 

assured destruction all over again. 

Backing this up is the fact that Russia has no other gas customers that would buy at the same price 

as the EU and in comparable quantities. China is a potentially large customer but it will take a long 

time for the production and transport infrastructure in the Far East to compare with that supplying 

the EU, which was built over decades. The attitude in Moscow during the 2000s, when gas revenues 

were invariably high, was certainly assertive, particularly vis-à-vis weaker former Soviet107 countries. 

Perhaps more worryingly for the EU, this also occasionally extended to the Baltic States and affected 

others. However, even against those particularly vulnerable countries, the concessions obtained by 

Russia have been meagre at best (Smith Stegen, 2011). Less serious cases are easy to trace back to 

the total lack of coherence in EU external (energy) policy. This uncoordinated front allowed Russia-

Gazprom to play its European clients against one another and demand high prices. The project 

“Nord Stream” is a case in point: Russia has built a pipeline under the Baltic Sea and thus given 

preferential treatment to its premium customer Germany, while snubbing Poland and other 
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Notably those belonging to the Commonwealth of Independent States, an international organisation 

successor to the Soviet Union, which only excludes the Baltic States and Georgia. 
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potential transit countries. Notably, Gazprom’s Norwegian counterpart Statoil has often tagged 

happily along in those price hikes. Indeed, even though Statoil is often seen as much more 

benevolent, it has only recently distinguished itself from the Russian giant in terms of price (Powell, 

2013). In any case, the recent financial crisis has seen the claim of a Russian threat disappear from 

the political discourse as Russia’s own addiction to European cash became obvious (Martínez Arranz, 

2011).108 

In summary, the supposed EU dependence on Russia is more an interdependence between the two. 

Moreover, if this interdependence is deemed undesirable, it is certainly not uniquely solvable with 

CCS. A more assertive and unified EU bargaining position could have countered aggressive Russian 

manoeuvres. An increase in renewables, nuclear power and/or energy efficiency would also reduce 

natural gas consumption. Finally, more natural gas could be brought in liquefied form, as is already 

the case for Spain, thus diversifying the supply sources.109  

4.1.2 Policy transitions 

Alongside the European anxiety about Russian “dominance”, the EU policy areas of climate, energy, 

research and the internal market were experiencing a number of changes that would prove relevant 

for low-carbon technologies:  

1. information was surfacing that the EU Emissions Trading Scheme (ETS) was not triggering 

much innovation;  

2. EU policymakers could not but recognise the effectiveness of subsidies in promoting 

renewables;  

3. the EU internal market and state aid reform were proceeding only slowly, and  

4. there existed an increasingly institutionalised and centralised EU research agenda with 

credit for pioneering low-carbon technologies.  

The following paragraphs provide more detail on these four policy areas, and clarify the points made 

by Claes and Frisvold (2011) with regard to climate and innovation policies as drivers of CCS 

policymaking. 

Climate 

EU-level climate policy was given a new emphasis in 2000 with the creation of the European Climate 

Change Programme: a framework for organising expertise in climate change issues from across the 

Union. Its most notable result was the 2003 Emissions Trading Directive setting up the EU ETS, 

whereby emission allowances are issued to emission-intensive industries, either gratis according to 

historical emissions (“grandfathering”) or through an auction.110 These permits can then be traded 

so that firms with higher mitigation costs can buy allowances from those with lower costs. The ETS 

thus aimed to be a very precise device stressing the market-based efficiency that resonated in the 

liberalising atmosphere of the early 2000s. While possibly helping deliver on its primary goal of 
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Note that even more recent developments in shale gas/oil exploration may make Russian leverage even less 

significant. However, these are elements that experts at the time could not base their decisions on. 
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Liquefied natural gas can be transported around the world by cryogenic ship in much the same way as oil, 

thus lifting the limitations of pipeline transport. As a result, suppliers can be much more varied. Major so-

called LNG producers include several Persian Gulf states and Australia. 
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See Appendix C, page 263 and ff. for a more detailed description. 
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emission reduction, it has been found not to be a major incentive to spur investment in low-carbon 

technologies, probably because of its very progressive nature, i.e. emission reduction of -1.74% per 

year (Calel and Dechezleprêtre, 2012; Anderson et al., 2011; Rogge and Hoffmann, 2010; Rogge et al., 

2011). 

Furthermore, the generous use of “grandfathering” and the special considerations for energy-

intensive trading sectors have come under severe criticism, as they both result in windfall profits 

when opportunity costs are passed through111 (Point Carbon, 2008; Bruyn et al., 2010). To avoid this, 

auctioning was introduced more extensively in the 2009 revision of the ETS (see Chapter 8 page 153). 

However, special considerations (free allocations different from grandfathering) remained to 

incentivise companies in trading sectors against delocalising their activities outside the EU ETS area, 

(this potential delocalisation is called “carbon leakage”). These affect many potential users of CCS, 

who are thus under no pressure to develop the technology.112 Alternatives to free allocation for 

those trading sectors (e.g. border tariffs) do not seem feasible to actors either at the Commission or 

in industry because of the dangers of a trade war and/or enormous bureaucratic and technical 

requirements for implementation (TRADE, 16/01/2013; ULCOS, 14/01/2013). However, many 

economists have spoken in favour of such tariffs (Kuik and Hofkes, 2010; van Asselt and Brewer, 

2010; Monjon and Quirion, 2010; 2011). 

Renewables 

Even before the deployment of the ETS, the promotion of renewables was becoming widespread 

across the Union. There was considerable pan-European consensus on the goal of increasing 

renewable energy penetration but also disagreement as to the best means. Two main types of 

schemes have been introduced across the EU: feed-in-tariffs generally provide renewable generators 

(businesses but also often individuals with solar cells) with an additional reward (varying by country) 

on top of the normal price of electricity. Feed-in-tariffs were pioneered by Portugal and Denmark. 

However, at the time of the Climate and Energy Package were most successful in Spain and Germany 

for wind power and solar cells respectively (DG Energy, SEC(2008) 57). For their part, tradable green 

certificates (in various forms) revolve around government auctioning a quota of renewable energy it 

wants installed. This method was championed by the UK and followed by Poland, Sweden and Italy 

(for a while). 

Tradable green certificates are still deemed to be a very efficient (cost-effective) instrument in some 

theoretical or econometric studies (Tamás et al., 2010). However, other such studies find that the 

green certificates undermine the emission reduction effects of the ETS by reducing the pressure on 
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Opportunity cost is a term used in Economics for the value of a forgone alternative. In this case, it is the 

“cost” of the forgone earnings from not selling the allowance at its market price. Profit-maximising 

companies under mainstream economic theory and accounting practice deem the value of these allowances 

on the market (i.e. the carbon price) as a net loss if they are unable to sell the allowances because of emission 

reduction requirements. To make up for this fictitious loss, companies put up prices for customers, i.e. 

companies pass through the cost of the allowance that they never paid for, although they do not openly 

justify their price increases in this way. Nonetheless, the Commission found this was the case for, at least, the 

power sector during the trial phase and introduced compulsory auctioning from mandatory phase (see 

previous footnote). Energy-intensive industries have been accused of the same behavior, (Point Carbon, 2008; 

Bruyn et al., 2010). 
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Some 177 sectors were listed in 2009 as exposed to carbon leakage, including most metallurgic operations 

and cement production (European Commission, C(2009) 10251). 
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largest polluters (Böhringer and Rosendahl, 2010). At any rate, in terms of results on the ground, the 

consensus is that the UK-led model has gone from failure to failure in its renewable promotion 

policy, with its market-based instruments failing to deliver since the early 1990s (Mitchell and 

Connor, 2004; Pollitt, 2010; Gross and Heptonstall, 2010). A comprehensive empirical study for 

Sweden corroborates these results, finding that, while certificates attained their stated goal of 

renewable energy penetration, they proved to be far more costly than anticipated (Bergek and 

Jacobsson, 2010). By contrast, the feed-in-tariff was soon recognised to be very successful in terms 

of renewable energy penetration (Meyer, 2003). Later, ex post cost calculations and analyses clearly 

favour feed-in-tariffs ahead of others, not least given the advantageous comparison with the 

certificate model (Fouquet and Johansson, 2008; Butler and Neuhoff, 2008; Haas et al., 2011). The 

undeniable reality of the success of feed-in-tariffs resulted in a recognition at the EU-level that direct 

support for a technology (the dreaded “picking winners”) can actually be considered a valuable tool 

in low-carbon technology promotion. The successes in promoting renewables can thus be seen, 

somewhat ironically, as precursors and inspiration for the promotion of CCS. 

Internal market 

The promotion of internal trade through a common market and the elimination of barriers that may 

disrupt this market, such as state aid, are core features of the EU. They have a less obvious but direct 

relevance for low-carbon technologies. By the time of the Climate and Energy Package, the 

application of internal market rules to the energy sector (the Internal Energy Market) through two 

“liberalisation packages” had struggled to undermine the dominant positions of former monopolies. 

In particular, progress on cross-border interconnection, renewables integration, and CO2 emissions 

reduction was also deemed to be poor (Pollitt, 2009). That was why a Third Liberalisation Package 

was proposed alongside the Climate and Energy Package. In terms of state aid, it has taken 20 years 

to slowly reverse the nature of support from polluting to less polluting technologies in electricity 

generation; in fact, coal long retained many of its subsidies. What did fall rather quickly was aid to 

the manufacturing sector, which includes branches affected by “carbon leakage” like steel (Martin 

and Valbonesi, 2006: 144-6). The sluggish development in these two internal market domains 

provided further ground for seeking additional responses. 

Research 

Finally, EU-level research and innovation policy had seen the rise of the Commission with its 

“Framework Programmes” (FPs) as the main actor. Despite the Commission’s ever-present need for 

external advice or precisely because of this openness to the needs and demands of industry and 

academia, the FPs ended up attracting much more attention and funding than the programmes 

coordinated through the intergovernmental network EUREKA.113 The FPs still dispose of only a 

relatively small budget: e.g. just €17.8 billion during FP6 (2002-2006),114 which included some initial 

CCS programmes. These budgets were, nonetheless, fiercely debated and perceived as having (had) 
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 It is difficult to find and compare figures for EUREKA, but the funding channelled under its label has 

certainly gone down –from an estimated €4.5 billion per year in the mid-1990s (Peterson and Sharp, 1998: 

90) to around €480 million in 2006, including industrial leverage (Bayona-Sáez and García-Marco, 2010).
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By contrast, Commission funding (without leverage), amounted to roughly €3.1 billion for the year 1996 and 

had climbed to about €5.3 billion in the year 2006 and is even higher thereafter (see Figure  on page 262 in 

Appendix C). 
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 For further details on the EU’s research budget, see page 261 in Appendix C. 
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a substantial impact, primarily in the relatively neglected areas of environmentally-friendly 

technologies (RECH-General1, 27/10/2011; Pelkmans, 2006; Peterson and Sharp, 1998). 

Importantly, the FPs started in the 1980s in order to make up for the perceived “technology gap” of 

the EU with respect to Japan and the US (Peterson and Sharp, 1998: 12). When CCS made it onto the 

EU agenda around 2005, the EU was still in the midst of a push “[t]o become the most dynamic and 

competitive knowledge-based economy in the world, capable of sustainable economic growth with 

more and better jobs and greater social cohesion, and respect for the environment”. These words 

had been agreed on by the European Council (2000) in Lisbon. This European Council meeting set 

several objectives in R&D investment to be met by 2010, which reflected the same concerns that 

motivated the creation of the FPs. These objectives for R&D and other areas were referred to as “the 

Lisbon Strategy”.115 When CCS surfaced as an option, the Lisbon Strategy still constituted a key policy 

to make up for a (perceived) lag in competitiveness through new investments in innovation (Claes 

and Frisvold, 2011). Crucially, however, the EU’s most innovative research strengths were arguably 

in renewables,116 even if it also possessed significant expertise in fossil fuel and nuclear technologies 

embedded in its old energy monopolies and their technological associates. 

4.1.3 Summary 

None of the foregoing policy changes –by themselves or in the context of a supposed Russian 

threat– warranted support specifically for CCS. The trend, if anything, indicated a need to support 

the expanding renewables base, for instance through a Supergrid. In general, taking seriously the 2°C 

target simply asked for any kind of breakthrough technology with a minimum promise of success. 

The next section compares two such potential breakthrough technologies: CCS and the Supergrid.  

4.2 Low-carbon technologies 
The previous section provided a very brief overview of the changes operating in the energy strategy 

of the EU and their significance for a more radical low-carbon technology policy. This section firstly 

introduces a very basic typology of innovations that is useful when discussing the importance of 

innovations such as CCS and other emerging low-carbon technologies, such as the Supergrid. Then, 

this section offers a brief introduction of both technologies followed by a comparison of their key 

uncertainties. 

4.2.1 Radical innovations for sustainability 

During an energy conference in Madrid in October 2007, Commission President Barroso likened the 

effort required to tackle climate change to a Third Industrial Revolution (Barroso, 2007). He was 

echoing a view that Jeremy Rifkin (2011) had popularised within the EU. The IEA (2008e) also agrees 

on the diagnosis: nothing short of a revolution will remove the “carbon lock-in” introduced in 

Chapter 1.117 Furthermore, given the insidious nature of the problem and the limited time available, 
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 Unrelated to the namesake Treaty signed in 2007. The objectives of this Lisbon Strategy were not very 

clearly laid out beyond some quantitative R&D investment goals; however, the consensus is that the main 

objectives of knowledge-based growth were not attained. The new strategy started in 2010 is called “Europe 

2020” (Treidler, 2011; European Commission, SEC(2010) 114; Rodríguez et al., 2010).  
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During the 2000s, the EU caught up with long-time market leader Japan only to later be overtaken by China. 

In wind turbines, EU exports have dominated the world market since the early 2000s (Platzer, 2012; Earth 

Policy Institute, 2011). 
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The IEA (2008e) specifically noted that “It is not an exaggeration to claim that the future of human 

prosperity depends on how successfully we tackle the two central energy challenges facing us today: 
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it will have to be an induced revolution. Since the early 2000s, worldwide legislation on energy has 

become more and more an instrument to induce and guide this revolution, primarily through 

mechanisms that encourage cost reductions through innovation (REN21, 2013). 

Framing the solution of climate change mitigation as a revolution comes from the realisation that 

the optimisation or progressive overhaul of the energy and industrial systems has its limits.118 Thus, 

since greatly reducing consumption of energy, steel and other basic products appears unpalatable or 

simply unfeasible in the extent required; a different, more radical kind of innovation is necessary. 

CCS falls under this “radical” category but, notably, most of its technological elements have been 

around for decades. 

All innovation tends to be incremental. Incidentally, the fewer elements that need to be invented, 

the more effective and fast an innovation tends to be, which is indeed vital for climate change 

mitigation (Pearson and Foxon, 2012; O'Leary, 2008). However, some incremental innovations at key 

points of the technological frontier –its “reverse salients” (Hughes, 1983)119– do trigger radical 

changes (Hargadon, 2010). In a Schumpeterian world,120 incremental innovation generally stems 

from those that already dominate the market and radical innovation from aspiring monopolists: 

inventors, entrepreneurs, and venture capitalists. In more general terms, the former tends to be 

defensive, whereas the latter is disruptive (Geels and Schot, 2007). However, defensive innovation 

can actually be radical when pushed by other disruptive innovation. Thus, we could conceive of CCS 

as a defensive radical innovation for the fossil fuel-burning electrical utilities with respect to their 

renewables-operating counterparts;121 however, its role in the steelmaking sector for instance would 

be difficult to classify according to this division between incumbents and aspirants. Therefore, in 

subsequent mentions, a radical innovation is simply taken to be one that achieves significant 

emission reductions. 

To rephrase a key theme of this thesis, whereas the use of some kind of CCS technology in some 

industrial sectors seems today the only conceivable answer for radically lowering their emissions, 

CCS is not alone in promising to radically reduce emissions in the electricity sector: a lesser-known 
                                                                                                                                                                                    

securing the supply of reliable and affordable energy and effecting a rapid transformation to a low-carbon, 

efficient and environmentally benign system of energy supply. What is needed is little short of an energy 

revolution”. 
118 

The Second Law of Thermodynamics states that the useful work that can be extracted from a given energy 

source will always be substantially smaller than the source. In practical terms, it is impossible to reduce 

emissions from an engine by the amounts required (-90%) when using polluting fuels. The EU calculates that 

global emissions need to be reduced from around 40 Gt CO2 eq/a to ca. 20 Gt CO2 eq/a (Barker et al., 2008). 

However, the IEA (2008b) reports that for the maximum efficiencies currently available in power plants (48% 

for coal, 50% for oil and 60% for natural gas) the technical “ reduction potential [is] of 1.8 Gt CO2 to 2.5 Gt 

CO2 per year”; and this assumes that all power plants, old and new, suddenly operate at the highest efficiency 

possible, which would be highly uneconomical. Given that electricity generation is around 31% of global 

emissions, simply increasing generation efficiency would be costly and ineffective. Other important sectors, 

such as steelmaking would similarly require radical innovation technologies to decarbonise substantially (Xu 

and Cang, 2010). 
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Thomas Hughes’s work on the development of electricity networks in the West is a seminal work of the 

transitions literature. One of Hughes’s examples of “reverse salient” was the incandescent filament for lamps, 

which lagged behind the development of other parts of the technological system of electric lighting, once 

filaments were improved, the system expanded greatly (Hughes, 1983: 22 and ff.).  
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Referring to the ideas of early 20
th

 century Austrian-US economist Joseph Schumpeter, who, simply put, 

believed that innovation was the most important and durable motor of growth in a capitalist economy. 
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Which may well be just a division within the same company. 
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example of radical innovation would be the widespread deployment of enhanced geothermal 

systems (Stephens and Jiusto, 2010; Tester et al., 2006), which could redress this situation by 

providing renewable power on demand. A well-worn proposal also for the power sector would be 

the eternal promise of nuclear fusion (Tokimatsu et al., 2003). Of course, nuclear fission has also 

featured prominently, with calls/hopes for a nuclear fission renaissance that survived the Fukushima 

disaster (Darst and Dawson, 2010; WNA, 2011; Goodfellow et al., 2011; Carelli, 2003; Matzie and 

Worrall, 2004; Marcus and Levin, 2002). In 2007, just after the first Commission Communications on 

a Climate and Energy Package, Science magazine carried a special issue on “Sustainability and 

Energy”. It included contributions on biofuels, ethanol, hydrogen, CCS, solar cells, and the Supergrid 

(Szuromi et al., 2007). As noted in the introduction, Stephens and Jiusto (2010) already compared 

CCS with enhanced geothermal systems in the US.122 The present thesis focuses on the Supergrid 

because it has recently attracted a good deal of attention in Europe and shares important features 

with CCS (see below). 

4.2.2 CCS and the Supergrid 

Many isolated aspects of CCS and the Supergrid have been addressed in the introduction and the 

theoretical chapter. This section provides a more comprehensive summary of their key 

characteristics followed by a comparison. See Appendix A for a full description with references. 

CCS utilises a range of technologies to capture a large part of carbon dioxide from the flue gases of a 

range of facilities, transport it to a suitable location and inject it underground. These technologies 

are at different levels of maturity. Carbon dioxide has been captured post-combustion by the food 

and the chemical industries for decades, but the rate of capture is 20-50 times smaller than the 

expected requirement for decarbonising a coal power plant (Thambimuthu et al., 2005: 121). The 

natural gas industry also removes CO2 as an impurity mixed with natural gas as in the first 

commercial CCS application in Norway. However, CO2 capture for key applications, such as power 

plants or other industrial processes (steelmaking, cement, ammonia, etc.) remains to be tested on a 

large scale. In addition, CCS currently carries with it a substantial energy penalty for most 

applications (except theoretically in steel). By contrast, transport and injection are much more 

developed. An extensive pipeline network is in operation in the US for enhanced oil recovery. 

However, the oil industry generally obtains this CO2 from existing geological deposits of the gas. 

Most applications, furthermore, are not conceived with the purpose of long-term storage of CO2. 

Exceptions are specific test sites around the world, and a small number of commercial operations for 

natural gas purification and synthetic fuel production. In construction as of 2013 is a 130 MW coal-

fired power plant fitted with CCS in Saskatchewan, Canada (SaskPower, 2013). For comparison, most 

coal-fired power plants for wholesale generation would be in the range of 400 MW and above. 

For the purposes of this thesis, the role of CCS for steelmaking stands out because of the relatively 

proactive role of European steelmakers through the Ultra-Low CO2 Steelmaking (ULCOS) research 

programme, some parts of which go back to the late 1980s (ULCOS, 4/06/2013). ULCOS is run by a 

consortium of European steelmakers and other stakeholders. It was co-funded by the EU’s Research 

Fund for Coal and Steel, and the EU’s Sixth FP (see respectively Chapter 3 and 4) for the period 2004-

2010. In subsequent sections and chapters, the use of the name “ULCOS” reflects the use in official 
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EU documents, where it refers narrowly to the top gas recycling application for blast furnaces, 

discussed in the EU’s CCS promotion programmes. Notably, this top gas recycling CCS generates an 

energy saving of around 7%.  

Figure 4.1 below offers an overview of the CCS process for the three most common methods in 

power generation. Capture mechanisms in industrial processes are usually variations of the post-

combustion route. See Appendix A, especially page 232 and ff., for details. 

 

Figure 4.1: Schematic view of the CCS process for power generation 

Source: CO2CRC (2013) 

For its part, Supergrid has been the name of several proposals in the US and Europe/North Africa 

involving high-voltage direct current (HVDC), a technology that has been used in limited point-to-

point applications since 1954 (e.g. connecting distant hydroelectric resources or isolated grids, i.e. 

islands). The term Supergrid is also a somewhat dated name for the unified high-voltage alternate 

current (AC) grid of the UK. As a mitigation option for the EU, the Supergrid would consist of HVDC 

interconnections that would link areas of abundant renewable generation capacity in the North Sea 

(offshore wind power) and/or in North Africa (solar power) to consumption centres and storage sites 

(e.g. pumped hydropower) in Europe. Such links would counterbalance the variability and low 

energy density of renewables. The offshore grid is expected to involve significant meshing of 

interconnection, which is common for AC but has never before been attempted for DC. In turn, the 

connection between Europe and North Africa is particularly dependent on the evolution of solar 

thermal technology, which allows for substantial electricity storage. The offshore grid would also 

depend on the price evolution of the offshore wind power. 

Importantly, ideas involving a renewables-based Supergrid with HVDC were circulating at around the 

same time that political attention to CCS increased (Taher, 1998; Kabarity et al., 2003; Graß, 2003; 

Knies et al., 1999). Other, non-renewables options included the connection of mine-mouth coal-fired 

power plants in the US Appalachian mountains to consumption centres in the East Coast (with or 

without CCS) or the creation of a network of nuclear reactors in remote (i.e. safe) locations (Spahr et 
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al., 2004; Bush, 2001; McKenna, 2007). Figure 4.2 below is an early conceptual proposal for a 

Supergrid centred on the Mediterranean, as proposed by a consortium of German and Arab 

businesspeople. This proposal was first branded Trans-Mediterranean Renewable Energy 

Cooperation (TREC) and later “Desertec”. 

 

Figure 4.2: Early proposal for a Supergrid connecting North Africa, Middle East and Europe 

Source: Kabarity et al. (2003). ©DESERTEC Foundation 123 

Around 2005-6, when CCS was mentioned for the first time in EU policy documents (DG Environment, 

COM(2005) 35 ), the German Aerospace Centre (2005; 2006) carried out a significant study aiming 

for a 75% penetration of renewables with a scheme similar to Figure 4.2. This followed other 

German studies also calling for large-scale transfers of renewable energy (DPG, 2005), and 

estimating that a 100% renewables Supergrid was feasible and affordable (Czisch, 2005). Irish 

renewables firm Airtricity also suggested a first version of the North Seas offshore grid (Veal, 2006). 

This proposal was well received at the time in specialised publications (Fairley, 2006; IET, 2006; 

Gordon, 2006), but it took until after CCS had been dealt with for this Supergrid proposal to receive 

institutional interest (Ministers of the North Seas Countries, 2009), alongside with much more 

political and lobbying attention (FOSG, 2010a; House of Commons, 2011). Appendix A, from page 

239 onwards, contains further details. 

Comparison 

For this thesis, it is important to compare CCS and the Supergrid as mitigation options in order to 

adjudicate whether technical or discursive factors were at play in their promotion. One fundamental 

difference between the Supergrid and CCS is the fact that the Supergrid only has mitigation potential 

inasmuch as it helps decarbonise the electricity sector. However, the production of petrochemicals, 

cement manufacture, steelmaking and others generally have unavoidable carbon emissions that can 
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only be mitigated through capture or by replacing those materials, which in many cases seems 

impossible. Thus, industrial applications of CCS enjoy the advantage of being the sole emissions 

reduction technology available in their respective sectors, while its applications for coal- or gas-fired 

power plants have a competitor in a Supergrid, or perhaps a “decentralised grid”, that tackles the 

limitations of renewables (Verbong and Geels, 2010). 

Nonetheless, CCS and the Supergrid have some similarities: both are technological sets characterised 

by a reliance on combining and scaling up technological components that have long been used in 

niche applications. They also rely on the improvement of their associated generation technologies to 

make them worthwhile: CCS through more efficient energy conversion to compensate for the energy 

cost of operating the capture, transport and injection equipment, and the Supergrid through 

reductions in manufacturing costs of, among others, solar and wind power. In addition, they also 

require substantial upfront investment and regulatory commitment before their practical viability is 

tested. A couple of plants with CCS cannot say much about the future of that technology and a 

couple of HVDC connections do not make up a Supergrid. Given these needs for further 

improvements and deployment in an unprecedented scale, both CCS and the Supergrid also exhibit a 

large degree of uncertainty as to their future shape and associated risks.  

Markusson et al. (2012a) developed a list of seven aspects of uncertainty to understand the barriers 

to deploying CCS. This thesis argues that those seven aspects apply effectively to both to CCS and to 

the Supergrid, as can be seen in Table 4.1 (next page).124 

From this range of issues that naturally surround radical innovations, three broad areas of the 

comparison can be highlighted: integration, cost and acceptance. 

With regard to integration, it is important to point at a significant difference: the Supergrid appears 

capable of much more progressive deployment than CCS. A full-blown Supergrid would likely feature 

a highly meshed grid, with multi-terminal DC connections reliant on HVDC circuit breakers for safe 

functioning (Van Hertem and Ghandhari, 2010). However, this simply means the connection of many 

clustered wind farms such as those being individually deployed in the North Sea (Biester, 2011). In 

other words, the building blocks of the Supergrid are themselves low-carbon and installable now, 

even if they never end up being replicated in other (deeper and farther) locations to build a proper 

Supergrid (Van Hertem and Ghandhari, 2010). By contrast, CCS is not amenable to this kind of 

modular deployment: there is limited benefit in deploying the things that we already know how to 

do (CO2 pipelines or storage sites) without mastering the capture component. 

In terms of cost, a key insight has been highlighted from the beginning of this thesis: for technologies 

that are yet to be implemented on a much larger scale, future cost estimates can only have limited 

reliability. Indeed, studies from the transport sector show that large infrastructure projects are 

prone to cost overruns (Flyvbjerg et al., 2002; Flyvbjerg, 2007). In the energy sector specifically, the 

nuclear industry has also been dogged by cost overruns and continues to receive substantial 

subsidies some 60 years after the first civil reactor came online (The Economist, 2001). Proliferation 

concerns may well take a good part of the blame (Joskow and Parsons, 2009). Notwithstanding, as 
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subsequent chapters show, the argument of lower cost mitigation is widely cited by CCS proponents, 

often taking recourse to economic models. 

Uncertainty factors CCS Supergrid 

Variety of pathways 

Power plants: Pre-combustion, 

post-combustion, oxyfuel? 

Steel: top-gas recycling, natural 

gas reduction (Ulcored), closed 

chamber untreated coal (Hisarna)? 

Offshore meshed grid on the North 

Sea? Point-to-point 

interconnections Europe - Sahara? 

Reinforcement of EU cross-border 

interconnections? All of them? 

Safe operation 

Risks of progressive and of sudden 

leakage of carbon dioxide from 

pipelines and storage sites 

DC operation more difficult than 

AC. Risk of cyber-attacks on the 

“smart” section of the 

infrastructure 

Scaling up and speed of 

development and deployment 

No large-scale plant in operation 

as of mid-2013; limited production 

capacities 

Only point-to-point HVDC 

connections in existence; limited 

production capacities 

Integration of systems 

Fitting the existing capture 

components to a large-scale plant 

remains untested 

Meshing and real-time controlling 

of complex HVDC infrastructure is 

untested 

Economic and financial viability 

At present, estimated costs are far 

above retail prices for electricity or 

for steel. The associated energy 

penalty is also likely to be a major 

problem except for steelmaking 

Many HVDC interconnections are 

not expected to be commercially 

viable. In addition, the renewable 

technologies on which the 

Supergrid relies are also in need of 

subsidies 

Policy, political and regulatory 

uncertainty 

EU regulation in existence; difficult 

questions regarding the 

implementation in Germany, as 

well as the level of public subsidies 

there and elsewhere 

EU regulation being developed; 

difficult questions regarding the 

continuation of uniform national 

pricing, and the distributional 

effects 

Public acceptance 

Rejection of individual siting and 

general bans on onshore storage 

already a problem 

Electricity Autobahnen already a 

matter of debate in Germany; 

Franco-Spanish link was contested 

for years  

Table 4.1: Uncertainty factors for CCS and the Supergrid 

Source: Modified from Markusson et al. (2012a) 

Compounding the cost factor is the fact that the widespread deployment of one of these two 

technologies will most likely diminish the need for deploying the other.125 Although the European 

Commission emphasises its neutrality with respect to specific technologies by advocating a broad 

portfolio (DG Research, COM(2007) 723); academic analysis –including by the Commission’s own 

senior energy officials in their academic capacity (Jones, 2010; Jones and Glachant, 2010)–126 points 
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to a zero-sum game between CCS and a Supergrid in the electricity generation sector. For the 

electricity sector, either one tackles climate change by employing CCS and keeping the grid roughly 

as it is (with some reinforcement); or one goes for a complete change in the way energy is 

transmitted and stored so as to accommodate 75% or more renewable energy (Tröster et al., 2011; 

Sims et al., 2011: 3). This fact is particularly important for the EU, where the largest potential users 

of CCS (UK, Netherlands and Germany) are also showing interests in deploying the Supergrid in the 

North Sea. This sort of zero-sum game for schemes involving billions of euros of investment is the 

“elephant in the room” of much discussion in the EU regarding energy policy. This avoidance of the 

topic should not come as a surprise given that the EU enlisted energy to the mission of climate 

mitigation under the banner of “synergies” and “win-win” situations (DG Environment, COM(2000) 

88; COM(2005) 35 ). 

While some of those synergies (e.g. with security of supply) might eventuate, ensuring financial 

benefits for everyone involved is more a political than a climatic or economic necessity (See also: 

Tjernshaugen and Langhelle, 2011). The present thesis reveals that deploying CCS in the European 

electricity sector responds to a certain “institutional inertia” that, to some extent inadvertently, 

favours the interest groups closest to the status quo. The counter-example of the Supergrid helps to 

highlight this. 

Finally, in terms of political acceptance, an important difference between CCS and Supergrid is the 

degree of political visibility and what we may call “logistical support” (forums, widely-read 

publications, etc.) at international peak bodies. CCS has the platform of the IEAGHG, the 

international CCS Implementing Agreement under the IEA, in which governments directly participate. 

By contrast, the Supergrid is not specifically researched by any such organisation, although there are 

Implementing Agreements on “Wind”, “SmartGrids” and “Solar”. The IEA itself has touched on some 

of the issues affecting the Supergrid, such as offshore wind (IEA, 2004a) and smart grids (IEA, 2009b: 

1205; 2011b), but has never addressed the Supergrid as a solution to rising greenhouse gas 

emissions. Notwithstanding, it recently did consider the installation of such Supergrids as a long-

term possibility (IEA, 2012c). Chapter 5 elaborates further on the opinions of the IEA on low-carbon 

technologies and the potential influence of these opinions on policymaking. 

Regarding public acceptance, both CCS and the Supergrid rely on technologies that have been 

opposed in the past by those directly concerned, i.e., people living near underground CO2 storage 

and close to new power lines. Chapter 2 section “The technological debate” (p. 35 above) has noted 

that true public opposition has not directly influenced the debate on CCS, except in the prominent 

case of Germany, to which Chapter 9 devotes an entire section. For the Supergrid, there are also 

examples in Germany in the context of its “energy transition” (Energiewende) and the literature on 

this public perception is expanding, just like similar CCS research in its day (see for instance 

Komendantova et al., 2012). Nonetheless, much of public perception depends on the articulation by 

elites, and it may be mitigated if proponents are willing to spend more (e.g. on underground cables 

or on offshore storage). Whichever the case, the Supergrid seems to have the better associations, 

given that it relies on popular renewable technologies rather than on the less popular fossil fuels 

(European Opinion Group Research, 2006). 

                                                                                                                                                                                    
regard CCS as necessary only outside Europe. In the EU, CCS would be most likely a political compromise, 

and a suboptimal solution encroaching on large-scale renewables deployment. 
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4.2.3 Summary 

Whereas the deployment of both CCS and the Supergrid could be considered a risky enterprise on 

account of the many uncertainties, the Supergrid offers an advantage in terms of integration 

because its initial building blocks are already available and can contribute to low-carbon mitigation 

(with subsidies). It may also benefit from the better reputation of renewable energy among the 

public. This reputation cannot be dismissed as simple bias, as renewables possess some 

undisputable advantages recognised by all actors: much lower life-cycle emissions of all pollutants, 

no fuel costs, no monitoring burden passed down to future generations, and, most notably, a 

massive reduction of the environmental impacts of extractive fossil fuel industries and of the risks 

and uncertainties of fossil fuel prices. However, it was CCS for power generation that took the lead 

in EU legislation while the idea of Supergrid did not catch on until later. Crucially, CCS has potential 

to contribute to mitigation in many more sectors than renewables do. 

4.3 Conclusion 
As described in Chapter 3, the EU has significant strictures in its revenue raising and expenditure 

mechanisms as well as limited competences in policy areas relevant for the promotion of low-carbon 

technologies (energy, industry or research). As a result, promotion measures at EU-level had been 

limited to the creation of the ETS. During the mid-2000s, though, the EU policy landscape saw some 

developments that set it on course for a major overhaul in terms of technology promotion. The short 

experience with the ETS showed that its innovation effects were minimal just as the urgency of a 

radical shift towards a more sustainable production technology became clearer. At the same time, 

member states took notice of the plainly successful examples of targeted subsidies to renewable 

energies through feed-in-tariff mechanisms. On the supranational level, the Commission became a 

centralised and increasingly institutionalised entry-point for technological “pioneering”, with a trend 

towards greater spending powers on R&D. Finally, the EU also experienced another two relevant 

tendencies: a slow pace in energy market liberalisation and the reorientation rather than wholesale 

suppression of subsidies. 

These trends in EU policymaking doubtless provided the necessary policy background to establish 

the so-called NER300. This unique procedure apportions extra allowances from the ETS reserve to 

low-carbon technologies. It is described and appraised in detail in later chapters in this thesis. 

Equally, these trends helped justify the reallocation specifically towards energy projects of unspent 

agricultural funds in a bid to stimulate economic recovery. Crucially, it was CCS that inspired those 

two unprecedented measures. Yet, as the second part of this chapter has shown, the Supergrid 

could also have been a worthy candidate for promotion. There was, however, a notion that CCS was 

the radical innovation that the EU needed in order to step up its fight against climate change. This 

notion has deep roots, which this thesis explores in the following chapters. 
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Part Three:  
The Global Understanding of CCS  
and its Influence on the EU 
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Chapter 5.  

Global CCS Storyline:  

Creation and Diffusion 

This chapter begins to link the theoretical and background sections of the thesis with empirical 

findings. Recall that this thesis uses the concept of storyline to explain a stabilisation of the 

discourses on CCS around, firstly, the hope that strong economic growth (assumed to rely on fossil 

fuel consumption) would continue into the future, and, secondly, a degree of hype that CCS would 

reduce overall mitigation costs in such a context. This chapter thus introduces the global conditions 

that generated the dominant CCS storyline, which may be stated as follows: 

The world will need fossil fuels for decades to come. CCS provides a mitigation solution for 

fossil-fuel emissions that cause climate change. Coal is a particularly cheap and widespread 

fossil fuel that contributes to lowering energy costs and increasing security of supply. Ergo, 

CCS should be rolled out as soon as possible where it can have the largest impact, i.e., the 

coal-fired wholesale electricity generation sector. 

The consequences of the dominance of this “coal for electricity” storyline have already been hinted 

at in previous chapters: in the rush to promote CCS in wholesale power generation, industrial 

applications of CCS and other radical innovations such as the Supergrid were largely ignored during 

the debate. This oversight is most apparent in Europe, where conditions for coal-CCS are least 

promising. Notably, the IEA, a key early proponent of “coal for electricity” CCS, has later sought to 

emphasise CCS for industrial applications. This shift happened despite only minor changes in the 

knowledge of the technology: there was no sudden scientific discovery but rather a re-construction 

of the understanding of the technology. 

This chapter traces the origins of the “coal for electricity” storyline, explaining why CCS came to be 

understood mainly as a mitigation option for the electricity generation sector, which ignored its 

industrial applications or the availability of other, more mature mitigation options for the electricity 

sector. It does so in six sections, which may be further divided into two groups, the first group 

focuses on the conditions for the birth of the storyline, the other concentrates on its diffusion. 

In order to be influential, storylines need an audience of interested and well-placed listeners as well 

as capable and well-reputed speakers. The first section thus goes back to the years of the oil shocks 

in the 1970s to describe the nature of energy research and policy during the formative years of 

those who, now in their fifties and sixties, make up those two key groups of people: listeners and 

speakers. On a similar note, the second section explains the focus of the US on CCS research in the 

2000s and its influence on other countries’ efforts to develop this technology. The third section 
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briefly considers the situation in China during that same period. China’s meteoric growth in 

economic output and in energy consumption has almost single-handedly determined worldwide 

trends and become a recurrent example of the potential of and the need for CCS. China’s steel 

production has been a core aspect of this growth. Accordingly, the fourth section comments on the 

remarkable lack of traction by the EU’s CCS-based “Ultra-Low CO2 Steel” programme. 

In turn, the fifth section analyses the arguably most influential single document on CCS for experts 

and non-experts alike: the IPCC’s seminal “Special Report on CCS” (Metz et al., 2005). This section 

finds that the Special Report indeed created a picture of CCS that supported the “coal for electricity” 

storyline. The sixth section finally deals with the IEA, the most authoritative voice on energy issues, 

examining its approach to climate change in general and to CCS and low-carbon technologies in 

particular as well as its status as a child of the oil crises. 

5.1 The legacy of the oil crises 
The disruption of energy supply caused by the Arab oil embargo in 1973 and the Iranian Revolution 

in 1979 spurred a massive increase of investment in energy R&D. The investment objectives 

throughout the developed world primarily aimed at finding substitutes for oil. This urge is often 

credited with being the beginning of modern renewable energy (Moomaw et al., 2011: 21 (234)). 

However, while current advances in wind and solar power may indeed be traced back to early 

inventions from those days, the true protagonist of those increases in R&D was nuclear energy, 

followed by fossil fuels. In the US, solar power came in “a decent third”, but Europeans and Japanese 

focused even more on nuclear and fossil fuels and ignored solar (Surrey and Walker, 1975; Ikenberry, 

1986).127 Notably, the currently dominant form of renewable generation, wind power, was far from 

the minds of many technology forecasters and pundits: they also focused on nuclear and, for a more 

distant future, solar power (Bach and Matthews, 1979; Marchetti, 1977).128 Figure 5.2 on the next 

page illustrates the magnitudes involved on the example of the US, which may be extended to other 

developed world regions except that investment on solar technologies in Europe and Japan was 

negligible in comparison to the US. 

The substantial investments and attention to energy issues during the period of the oil crises cannot 

but have influenced the specialisation and professional experience of graduates from those years, at 

the very least in energy-related degrees. These “oil crises graduates” would form the bulk of 

seasoned opinion-makers and experts today. Furthermore, since nuclear energy had already fallen 

out of favour with the younger generation in the post-Vietnam War USA (Committee on Nuclear 

Engineering Education, 1990),129 a disproportionate number of energy graduates must have opted 

for or been drawn to fossil fuel technologies.  
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Interestingly, Danish investment on wind R&D, which created the now ubiquitous three-bladed wind turbine, 

was extremely limited (under USD10 million/a) and soon surpassed by other countries with eventually far 

less success in wind power, such as the UK (Smith, 2011).  
129

 The Committee notes that nuclear engineering graduates in the US had started declining by the 1970s. The 

massive nuclear R&D investments of the oil crises were easily handled by the cohorts from the 1950s and 

1960s, which had swelled in those early, prestige decades of the technology. Pacifism and broader worries 

about nuclear energy made it less appealing from that time on. 
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Figure 5.2 (left): US federal 

R&D expenditures on energy 

programmes 

Source: National Science Board 

(1982: 244) cited in Ikenberry 

(1986: 131) 

 

Figure 5.1 (below): Science 

and engineering bachelor’s 

degrees awarded, by major 

field 1966-94 

Source: National Science 

Foundation and SRS (1994) 
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Twenty to thirty years later, when the future of the energy sector in the context of climate change 

was debated, we can surmise that a vast majority of experienced energy professionals –in their 

forties to sixties– had spent their most formative years dealing exclusively with fossil fuels; not just 

in the well-known large energy companies that still exist today, but also in the many government-

sponsored research programmes created after the oil crises and now wound back.  

Interestingly, Figure 5.1130 on the previous page shows that, in the years immediately following the 

oil crises, the proportion of engineering degrees awarded131 increased significantly, reversing a 

previous trend of diminished significance among the tertiary educated population (National Science 

Foundation and SRS, 1994; Abt Associates, 2004). It is not far-fetched to assume that this larger 

cohort of engineering graduates may be the result of the good job prospects offered by the 

abundant research capital in energy-related disciplines.  

Nonetheless, the absolute numbers of the energy expert cohort from that time is not as important. 

The main point remains that the vast majority of senior energy experts today would have been 

exposed to educational and (early) working environments concerned exclusively with fossil fuels. 

Given that educational/professional factors are the key determinants in problem-solving (Miller, 

1982), CCS as a technology, and its associated “coal for electricity” storyline, would have appeared 

particularly compelling to a key group of people across the developed world.  

Gathering the relevant personal information about leaders and opinion-makers in the energy policy 

world to confirm this hypothesis would be extremely difficult and lies outside both the general scope 

and human ethics approval of this thesis. Nonetheless, through freely available information, we can 

be certain that the IEA’s Chief Economist, responsible for the influential IEA publications introduced 

below (IEA, 2013), as well as several individuals interviewed for this research, fit the profile of “oil 

crises graduate”.132 

5.2 The United States 
Whereas the drop in energy R&D investment in the US since the oil crises has been much lamented 

(Margolis and Kammen, 1999; Sagar and van der Zwaan, 2006), the US has made substantial R&D 

investments in CCS. The US led both in terms of funding and human resources with a great emphasis 

on electricity generation applications (Stephens et al., 2011), thus decisively influencing the global 

CCS community. US investment on CCS may seem surprising given the lack of consistent climate 

policy at federal level. Yet the Bush administration launched in 2003 a pioneering and ambitious CCS 

demonstration project, FutureGen, barely two years after isolating itself in the international climate 

change negotiations with its decision to withdraw from the Kyoto Protocol process (Stephens, 2011). 

FutureGen consisted of a power plant that would produce both hydrogen and electricity from coal, 

and was to be built by a public-private alliance (Hund and Greenberg, 2010). At about this time, the 
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These trends notably include chemical engineering, mechanical engineering and other engineering 

disciplines of potential significance to the energy sector, such as aeronautical, as well as more clearly 

connected petroleum engineers, etc. 
132 

Interviewees from the generation that obtained tertiary degrees in the late 1970s and early 1980s in 

“alternative fuel technologies” now occupy senior positions at the Commission’s DG Energy and the 

IEAGHG. 
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USA also formed the Carbon Sequestration Leadership Forum as an international body involving 

more than 20 countries, to take forward their conception of CCS. 

Many factors can explain the substantial amount of support by the Bush administration for a 

technology that mainly serves to tackle a climate change problem that it did not see as a priority. 

First of all, there is the complexity of views on climate in the US with some very proactive regions in 

the West and Northeast pitted against the climate laggards in the Midwest and the South. CCS 

serves to alleviate friction between different parts of the country and between different 

constituencies within each region. In addition, the US at the time relied on coal to cover 50% of its 

electricity demand (Stephens, 2011: 25), with high percentages found also in the comparatively 

“green” north-eastern states and in California. CCS sweetens the pill of emissions reduction, even for 

those committed to them. Finally, CCS can draw on the expertise of the well-established US oil 

industry (Stephens, 2011), and utilise some outstanding storage capabilities. 

The “Mission Need” for FutureGen is probably one of the first formulations of a clear “coal for 

electricity” storyline, reflecting the characteristics of the US debate: 

By eliminating environmental issues as barriers to coal use through the use of efficient 

generation technologies and carbon sequestration, FutureGen will enable the continued use 

of secure, domestic coal resources for our future energy needs. The production of hydrogen 

from FutureGen will support the President’s Hydrogen Fuel Initiative to create a hydrogen 

economy for transportation and FutureGen will provide a unique real-world opportunity to 

prove the feasibility large-scale carbon sequestration, a key potential strategy to reduce the 

risks of climate change (Office of Fossil Energy, 2004: 2). 

In one sentence: FutureGen would turn coal, the US’s most abundant fossil fuel, into the stalwart of 

the US economy, replacing imported oil. Note that climate change is only mentioned last, even 

though carbon sequestration (storage) makes no sense without it. This pattern of argumentation is 

repeated throughout the document. 

Another factor of great importance for US research on CCS is the wish to lead in technological 

innovation, a traditional goal of the US, which sees itself as an “innovation nation” (Rothkopf, 2011). 

For CCS, the hope was that US technological advances would be able to exercise leverage on other 

nations reliant on coal, notably China. However, the two initiatives launched by the US government 

with this international focus in mind, the Carbon Sequestration Leadership Forum and the Asia-

Pacific Partnership on Clean Development, seem not to have had much impact on the CCS industry 

(Stephens, 2011). Nonetheless, to the extent that US initiatives were referenced and imitated by 

players elsewhere (see for instance: Lefevere, 2005), their impact was considerable and helped 

establish a “coal for electricity” storyline that reflected the prime position of coal in the US 

electricity generation mix and US designs for high-tech exports to China. 

In summary, research into CCS in the US reflected the physical and political circumstances of that 

country, which were not necessarily conducive to a balanced climate mitigation strategy given that 

some key US political actors doubted such a strategy was needed at all. The US focus on CCS helped 

make it a credible mitigation option, but at the same time turned it into a mere tool to ensure the 

continued use of coal in the electricity sector. 
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5.3 China 
Soon after the launch of FutureGen, researchers in the US and elsewhere became keenly aware of 

the upsurge in coal use in China. After over two decades improving the energy intensity of its 

economy from the dismal standards of the Maoist era, mostly through coal price liberalisation, China 

hit a turning point in 2002. In a development that caught experts in China and abroad equally 

unawares, Chinese GDP continued growing, it even accelerated, but suddenly energy consumption 

also rose rapidly. At that time, the efficiency gains obtained from shutting down inefficient factories 

and making wholesale coal prices market-based were balanced and exceeded by the unrestrained 

demand increases that came from centrally planned (and generally very low) electricity prices. These 

two factors were resulting in a scramble to expand supply to meet demand (Rosen and Houser, 

2007)., and the long-standing Chinese Communist Party obsession with self-reliance (Andrews-Speed, 

2004), could only make demand for China’s only abundant fossil fuel soar. Given China’s size, these 

developments had a visible worldwide impact as shown in the graphs below. The “coal for electricity” 

storyline used and cited China frequently as a potential El Dorado of CCS application and sales.  

 

Figure 5.3: Electricity generation (left panel) and coal consumption (right panel) in selected world regions 

1990-2011 

Source: Created from BP (2012)  

However, the complex reality of the Middle Kingdom calls for a careful analysis of the exact role CCS 

could play there. Firstly, an important factor in the increased demand for electricity was the 

substantial increase in the relative and absolute contribution of industry, which made up 71% of 

demand in 2005. In particular, steelmakers and cement firms rapidly increased production just as 

their energy intensity improvement trends levelled off  (Rosen and Houser, 2007). Thus, CCS would 

have plenty of room for application in the power sector but it would not completely solve the 

problem of Chinese coal emissions. Secondly, the Chinese government was primarily worried about 

the meteoric increase in coal consumption in its economy, which CCS would only exacerbate. 

Furthermore, reducing non-CO2 emissions was also a goal because of the non-climate-related 

destruction already apparent in the Chinese environment (Economy, 2004; Richerzhagen and Scholz, 

2008). Understandably then, the government did not think of CCS to tackle its coal consumption and 

concomitant emissions problems. Two Five-Year Plans during the 2000s focused instead on 

renewables, nuclear, natural gas and efficiency. 

To sum up, while efforts to curb emissions from Chinese coal appear as a condition sine qua non for 

any global climate strategy, the characteristics of CCS were and remain unappealing for China: a 

currently very expensive technology that increases coal consumption by lowering plant efficiency. 

The latter factor is compounded by the fact that China’s largest coal-mining regions are located far 
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from consumption centres (Ma et al., 2009). Introduction of CCS would strain even more the 

transportation system, as well as shorten the lifespan of China’s large but far from inexhaustible 

reserves. Both outcomes are not only anathema to the aforementioned obsession with energy 

independence and security; the Chinese perception of environmental protection after many 

centuries of depletion of wood and soils also focuses mostly on resource conservation (Dunstan, 

1998). For these reasons, China itself has been rather cautious in welcoming CCS, focusing on Carbon 

Capture Utilisation and Storage applications (Wilson et al., 2011; SDSTB, 2011), and notably on an 

eventual gratis transfer of the mature technology from developed countries (Liu and Liang, 2011).  

5.4 Ultra-Low CO2 Steelmaking  
As hinted above, given the breakdown of emission sources in China, Chinese steel mills are probably 

in just as much need of attention as Chinese coal-fired power plants, particularly since steelmaking 

has no other mitigation option at the same level of development. Thus, one would expect that CCS 

applications in industry be highlighted, and that a programme such as the European Ultra-Low CO2 

Steelmaking (ULCOS) draw significant attention. As introduced in Chapter 4, ULCOS was a research 

programme formally established in 2004 by European steelmakers on the basis of previous 

experiences going back to the late 1980s. ULCOS thus appeared just as the storyline for CCS was 

being created, yet it earned no mention in the storyline. Potential reasons may be a consequence of 

bad timing but also of poor communication (IEAGHG2, 2/5/2013). Nonetheless, ULCOS has remained 

the most important research programme with a view to drastically reducing greenhouse gas 

emissions from steelmaking (EPA, 2012a). 

 

 

Figure 5.4: CO2 intensity and percentage of electric arc furnace (EAF) usage in major steel producers in 2006 

Source: Berezowsky (2011) with data from US Department of Energy 

ULCOS is of great importance for the present thesis because its limited role in key CCS publications 

spreading the storyline is mirrored in a very limited visibility during the negotiations and 
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implementation of the EU’s CCS promotion scheme. This is despite its nature as a European-only 

research programme, which highlights the extent of the domination of the global “coal for electricity” 

storyline. The lack of attention to steel CCS in the global storyline may be explained partly by a 

greater reliance on scrap metal in the US (see Figure 5.4), which is converted by electric arc furnace 

and therefore has no direct emissions. 

5.5 The IPCC Special Report 
This chapter’s sections so far have shown that a “coal for electricity” storyline was created in the US, 

taking advantage of the political situation and its natural endowments. For the purposes of this 

thesis, a key moment for the storyline was its gaining global currency, which allowed it to influence 

developments in Europe. This happened primarily through the IPCC Special Report on Carbon 

Dioxide Capture and Storage. Work on this Report started at the request of Saudi Arabia and the US, 

and was essential in bringing CCS into mainstream policymaking worldwide. The IPCC Special Report 

remained the work of reference also during the EU Climate and Energy Package negotiations (ENER-

CCS1, 02/12/2011; IEAGHG, 18/11/2011; Meadowcroft and Langhelle, 2011b). To date no equivalent 

work of synthesis exists. Only much more focused publications have appeared, for instance the IEA 

2009 CCS Roadmap and the 2011 IEA-UNIDO Industrial CCS Roadmap. These are both around 50 

pages long as opposed to the 443 pages of the IPCC Special Report. 

The Special Report was the first report by the IPCC analysing in depth a (range of) low-carbon 

technology(ies). It took up three years of work with hundreds of contributions, mostly from the 

IEAGHG. As with the regular IPCC Assessment Reports on the statuses of climate science, climate 

change mitigation, and climate change adaptation; the purpose of issuing a Special Report was 

precisely to inform non-experts of the situation of the published literature on it. For the benefit of 

these non-experts, a so-called “Summary for Policymakers” is always composed by the IPCC. Thus, 

the way information was presented in the Summary for Policymakers is particularly important. 

Crucially, the Summary in the Special Report on CCS was biased towards a “coal for electricity” 

understanding of the technology. The following paragraphs introduce some plausible reasons for 

this bias and the subsequent sections substantiate the claim that such a bias existed. 

The bias seems to stem mainly from the nature of IPCC work and lack of communication between 

research groups. Being a work of synthesis, the Special Report tended to delve much deeper on 

wholesale electricity applications because it simply had access to more studies and data on those 

applications (IEAGHG-2, 02/05/2013); not least as a reflection of the situation in the largest funder 

of CCS research in the world: the US. According to one expert on CCS for steel, the power sector 

“took ownership of the concept of CCS” (ULCOS, 14/01/2013). At the time of the drafting of the 

Special Report, the contribution of the steelmaking CCS experts (e.g. from the ULCOS programme) 

was minimal: neither did they think of contributing much nor were they asked to (ULCOS, 

14/01/2013). The IEAGHG provided most studies and these included very few on industrial 

applications (IEAGHG-2, 02/05/2013). Indeed, throughout the report, references and analyses of 

industrial opportunities tend to take up a fraction of the space devoted to power applications. 

This subtle bias affected at least two important headings of the IPCC Special Report Summary for 

Policymakers with significant bearing on the strength of the “coal for electricity” storyline: the 

discussion of sources of CO2 for deployment potential and, the discussion of costs and types of 

capture. 
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5.5.1 Deployment potential 

“Energy and economic models indicate that the CCS system’s major contribution to climate change 

mitigation would come from deployment in the electricity sector” (IPCC, 2005: 11). 

In the report, it is unclear whether “major” simply reflects that mitigation in the electricity sector 

would be the “largest single” contributor or that it would avoid a majority of emissions. By way of 

explanation, the Summary for Policymakers starts with Table 5.1 (next page),133 which is intended as 

an indication of the potential for deployment of CCS. The Summary numbers seem to 

unquestionably support the notion that the main target for CCS deployment should be “Power”. 

However, turning to the IEA 2009 Roadmap for contrast, we see that projections of deployment in 

the electricity sector (only divided there into coal or gas) are indeed larger than in every other single 

sector; but the combination of industrial applications is just as large as the electricity sector in terms 

of emissions abatement potential for CCS (IEA, 2009a). This seems like a serious discrepancy, which 

needs to be carefully analysed. 

There are three main reasons to criticise the Summary’s presentation of the data. Firstly, Table 5.1 is 

highly misleading because it conflates emission sources and potential for deployment of CCS. The 

deployment potential crucially depends not only on whether suitable sources exist now, but also on 

the possibility of mitigation through non-CCS means. Secondly, data from industrial emissions was 

simply poor, a fact which was acknowledged in the chapters but not in the Summary for 

Policymakers. Finally, the definition of “Power” is vague.  

 

 

Table 5.1: Types of CO2 sources in the Summary for Policymakers of the IPCC Special Report 

Source: IPCC (2005: 3) 

                                                           
133 

For ease of reference, the images of the tables shown below all contain their original name in the Special 

Report, e.g. Table 2 is SPM.1, etc. This avoids the confusion of citing the original names in-text next to the 

names of the tables within this thesis. 
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Regarding the differences in mitigation potential between sectors, a large proportion of emissions in 

wholesale power generation is likely to be mitigated more easily and cheaply through non-CCS 

abatement measures, including end-use efficiency and renewable generation. That is not the case in 

industrial sectors. The Special Report acknowledges the existence of other mitigation options; but it 

does not mention that these are mostly suited to the wholesale power generation sector. To recall 

the numbers from the Introduction, according to pre-crisis projections assuming success in making 

CCS competitive (Eurelectric et al., 2007), emissions from coal-fired power stations would still be 

down from 997 Mt CO2 to 398134 Mt per year by 2050 (mostly captured). This can be compared to 

emissions of 101 Mt in 2007 just from the industrial part (not electricity) of iron and steel production, 

107 Mt from cement production, or the aggregate of 449 Mt135 from industrial processes in sectors 

where CCS is likely to be the only emissions reduction option still by that date (EEA, 2010a). 

Strikingly, the Special Report also contains other, wildly different figures on emissions by sector. Its 

chapter on “Capture” estimates steelmaking emissions at 1442 Mt CO2 in 1995 (Thambimuthu et al., 

2005: 112). In turn, Table 5.2 shows almost double the total emissions as in Table 5.1, which was 

indeed much closer to the 24 Gt CO2 reported in the then authoritative IPCC’s Third Assessment 

Report (Prentice et al., 2001: 204). The difference is likely due to the different types of data 

gathering: bottom-up for Table 5.1 and top-down for Table 5.2. The Summary for Policymakers 

might have wanted to offer greater detail about the sectoral distribution of emissions, which was 

provided by Table 5.1 data. However, given the obvious discrepancies with the totals reported in the 

IPCC, as well as with other sources in the Special Report itself, one would have expected at least a 

note stating that Table 5.1 was not telling the whole story. 

 

 

Table 5.2: Sources of CO2 emissions from fossil fuel combustion (2001) 

Source: Freund et al. (2005: 56) 

                                                           
134 

Value given as 100 Mtoe, converted first into 4186800 TJ and then into 108 Mt C ≈ 398 Mt CO2 according 

to average Carbon Emission Coefficient values in European UNFCCC submissions. 
135 

These aggregate figures refer to the annual emissions in 2007 of the EU-27 (i.e. without Croatia) from the 

following UNFCCC reporting categories: Petroleum Refining (category 1A1b): 121 Mt; Manufacture of 

solid fuels (1A1c): 24 Mt; Pulp, paper and print (1A2d): 30 Mt; Food processing (1A2e): 40 Mt; Cement 

(2A1): 107 Mt; Ammonia (2B1): 26 Mt; Iron and steel (2C1) 101 Mt (EEA, 2010a). 
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Table 5.3: Profile of worldwide large CO2 stationary sources emitting more than 0.1 Mt CO2 per year 

Source: Thambimuthu et al. (2005: 82) 

 

Further on the unreliability of data, although not explicitly referenced, the numbers in Table 5.1 

correlate with Table 5.3 from the chapter of the Special Report on “Sources”. Notably, Footnote “d” 

in Table 5.3 is omitted in Table 5.1, yet this footnote hints that steel could have almost twice the 

emissions according to other sources. Indeed, there are significant discrepancies between the 

IEAGHG dataset used in the Report’s tables136 and developed countries’ greenhouse gas inventory 

submissions to the UNFCCC. For example, for steelmaking in Europe, the UNFCCC records 91 Mt CO2 

in 2003 against only 35 Mt in the IEAGHG dataset with entries dated 2001. Entire countries with 

                                                           
136 

Available from the IEAGHG (and from this author) on demand.  
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well-known steel production, such as France, are missing from the data cited by the IPCC. However, 

it is also true that in earlier submissions to the UNFCCC, there was little distinction made among 

industrial emission sources. 

The final point against the presentation of the deployment potential for CCS in Table 5.1 concerns 

the use of “power” as a category. There is really no uniform “Power sector” that would account for 

so many emissions but, rather, an aggregation of many different sectors where power is generated, 

including by the industrial sectors listed separately from “Power” in Table 5.1. Here it is important to 

note that, Table 5.1 counts any stationary source over 0.1 Mt CO2/a as “large-scale” and suitable for 

capture. However, given the low CO2 concentrations in flue gas from power stations, other parts of 

the Special Report considered a minimum size of 1.7–2.9 Mt CO2/a137 as a threshold for commercial 

viability of CCS for power stations (Freund et al., 2005: 61). 

This means that capture from smaller power plants, many of which are associated with industrial 

production, may only be viable in combination with the purer CO2 stream from the nearby industrial 

processes.138 That would certainly be the case for power plants in the sectors pulp and paper and 

food processing (>10 MW to <150 MW). Steelmaking and cement would be in a similar position 

because of the large number of CO2 streams, from both processes and power generation. 

Aggregating all these towards some fictional “power sector” category for the purpose of calculating 

deployment potential is a precarious simplification that is in contravention of the UNFCCC guidelines 

on emissions reporting, where there are clear divisions between “public generation” (wholesale) and 

“industrial generation”. 

On the whole, the Summary for Policymakers of the IPCC’s Special Report on CCS appears quite 

misleading about the potential for CCS deployment. Firstly, it failed to clearly expound the difference 

between the number and size of emission sites and the actual potential of CCS with respect to other 

technologies. Secondly, it highlighted clearly incomplete data without indicating so; and finally, it 

employed a poorly defined category of “power” emissions, lumping together data from completely 

different sectors. With this, the IPCC Special Report greatly reinforced the wrong perception that CCS 

had an overwhelming potential for wholesale power utilities. Given the prevailing fossil-fuel 

economics –then and now– with expensive low-emission gas and cheap high-emission coal, this 

vision translated into support for coal-fired electricity generation. To another aspect of these fossil-

fuel economics turns the following section. 

5.5.2 Costs and capture types 

Cost analyses in the Special Report are notably detailed for power applications but not for others. In 

the Summary for Policymakers, after discussing at length the issue of electricity prices, the potential 

for low-cost capture from high-purity sources like ammonia production is mentioned; but there is, 

for instance, no mention of any applications for steelmaking, cement production or in refineries.  

                                                           
137 

The value is given as 500 MWe, which is equivalent to about 2.9 Mt CO2/a for coal-fired station or 1.7 Mt 

CO2/a for gas. 
138 

Such “industrial power plants” might be equivalent of a sizeable power station for wholesale electricity 

generation (e.g. integrated steel mill Duisburg-Huckingen is equivalent to 600 MW). Power plants in 

aluminium (e.g. 420 MW in Lynemouth, UK) or chemicals (e.g. 300 MWe in Chemipark Marl, Germany) 

generate mostly electricity and heat like wholesale power plant. However, it would still be convenient to 

tackle their additional process-related emissions. 
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Only Table 5.4 below –out of three tables dealing exclusively with costs in the Summary– includes 

industrial processes among many possible “system components” for capture. However, the 

industrial activities the table refers to are not mentioned in the text. 

 

Table 5.4: Cost ranges for capture components in 2002 

Source: IPCC (2005: 11) 

The explanation for the wide ranges in the industrial processes is explained very succinctly in the 

report: 

Despite [the] potential advantages, little detailed work has been carried out to estimate costs of CO2 

capture at industrial plants, with most work focused on oil refineries and petrochemical plants 

(Thambimuthu et al., 2005: 161). 

Similarly, in the discussion of capture types, the much more abundant information on power 

generation confined the discussion of industrial applications to short mentions (or even to being 

omitted altogether) in the summaries. For the costs of industrial processes, there were often just 

one or two studies per technology and not all technologies were covered. Cement only has 

comments on its potential but no data (Thambimuthu et al., 2005: 108-113). 

5.5.3 Summary 

In brief, the IPCC Special Report Summary for Policymakers largely relayed the message of the US 

storyline: “modest early opportunities are in industrial applications; but the really big prize lies in the 

power sector”. Straightforward economics did the rest: it was not worth investing money in 

capturing emissions from the already expensive but relatively clean natural gas, so the focus was 

simply on “coal for electricity”. 

The causes for the IPCC relaying a “CCS for power generation” message are varied. Since the IPCC 

does not carry out research but rather reports on peer-reviewed published work, the Special Report 

on CCS in part merely reproduced the abundance of research in the direction favoured by the US, 

which funded much of the research and of the existing literature. In part, the IPCC did not 
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communicate much with experts in a relevant programme such as ULCOS. Both industry and public 

organisations dealing with industrial CCS failed to convey a strong message about low-cost 

opportunities and industrial applications of CCS; even though these are sometimes the only 

mitigation options in their respective sectors. Crucially, this absence of alternatives in a particular 

sector is a good reason from a societal perspective to pursue CCS research in that sector; yet it is 

precisely the lack of alternatives and competing forms of production that makes incumbents in that 

sector far less proactive. This also explains why research focused on the wholesale electricity sector, 

where renewables were starting to make a dent. Another, perhaps related, reason is the lack of 

detailed data on industrial emissions, which was noted in the Special Report itself.  

Overall, it is worth highlighting that the IPCC could not be accused of bias itself. Rather, its system 

optimised for gathering evidence on a well-established discipline such as climate science, was 

vulnerable to the much more convoluted world of an emerging low-carbon technology.  

5.6 The International Energy Agency 
The next big influence on the CCS storyline was doubtlessly the enthusiastic support by the IEA. The 

IEA was created by the (mostly oil-importing) members of the Organisation of Economic Cooperation 

and Development during the oil crises of the 1970s to provide expert analysis of the oil and gas 

markets. Given this historical relation to fossil fuels, it may be unsurprising that the IEA has followed 

very closely the development of CCS and has been an outspoken advocate of its worldwide 

deployment (IEA and UNIDO, 2011; IEA, 2010a; 2009a; 2008a; 2007a; 2004b). The IEA can be 

regarded as an interface between the more technical aspects of CCS –covered by the IEAGHG– and 

the policymaking world (IEA – CCS, 24/11/2011 and IEAGHG, 18/11/2011). An important point for 

the present research is that, in the absence of any equivalent organisation at the UN, the IEA has 

been for decades the major source of authoritative energy information with a worldwide view. Its 

statements on CCS were thus particularly powerful. 

The sections below explain the IEA’s impact through two different channels. The first channel is its 

authoritative assessments of mitigation potentials for energy technologies: the Energy Technology 

Perspectives, which notably have placed CCS in the position of non-negotiable mitigation option for 

all world regions, primarily on cost grounds. Indeed, reports from the IEA are often quoted 

elsewhere to argue that overall mitigation costs will be some 70% lower as a result of employing CCS 

e.g. ZEP (2011); or van Renssen (2011); referring to IEA (2009b). The second channel is the IEA’s 

specific reports on CCS, which initially followed a “coal for electricity” storyline but then took on a 

more industry-friendly variant. 

5.6.1 Energy technology perspectives 

The IEA had traditionally seen climate change as just one of many potential factors in energy policy –

see, e.g., the post-Kyoto World Energy Outlook (Katzenstein and Apt, 2008)–, and it was very 

conservative in its estimates of what could be done about climate change mitigation (Meadowcroft 

and Langhelle, 2011c). In 2006, the IEA started developing an Energy Technology Perspectives report 

with a specific focus on climate change mitigation. The G8 countries with which the IEA is closely 

affiliated had specifically requested such guidance. In general, the Technology Perspectives have had 

a changing level of coverage of different topics, with one clear constant: high level of coverage and 

optimism about the future of traditional technologies coupled with pessimism about renewables. 
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In these reports, CCS has kept for a long time a high share of emission reduction expectations. For 

2006, the figures were: CCS, 20%; renewables, 16% (Figure 5.5 next page). By 2010, renewables 

growth had soared past the IEA’s expectations (REN21, 2013), and the EU CCS programme was in 

doubt after the financial crisis induced a drop in the carbon price and the largest potential user 

Germany showed signs of hesitation to allow CO2 storage (Praetorius and Stechow, 2011). Yet the 

2010 update of Technology Perspectives still insisted (Figure 5.7) that the most likely distribution of 

mitigation contributions was to come 19% from CCS, 17% from renewables.  

Figure 5.6 from 2008 is also revealing: the expectations for CCS investment differ widely from the 

actual rate, and a more ambitious emissions reduction scenario (BLUE map) barely alters the desired 

level of investment. In turn, nuclear power is compared to its “historical high”, although ramping up 

to this historical high seems an unrealistic benchmark given the reduced production capacities, 

persistent opposition even at the planning and financial stages, as well as poor credit ratings for 

nuclear investments (Boyd, 2010; Greenpeace UK, 2012; Squassoni, 2009). By contrast, actual 

installations of wind power had simply beaten the forecasts of the less ambitious scenario (ACT 

Map).139 

Indeed, the IEA has been criticised for its systematic underestimation of wind power potential: 

additions in 2007 were over four times the IEA’s mean estimate in its World Energy Outlook editions 

1995-2004 (Rechsteiner, 2008: 7; cited in Langhelle and Meadowcroft, 2011: 261). 

With its latest, 2012 edition of Energy Technology Perspectives, the IEA has for the first time made 

available some of the results from its calculations, which makes it possible to critically analyse the 

data in greater depth. 

On costs, the IEA presents a few variations to its main scenario, including a “no-CCS” alternative 

which it emphatically highlights would have a 40% additional capital cost (IEA, 2012c: 382-383).140 It 

does not highlight, however, that the additional cumulative costs (i.e. taking into account saved fuel 

costs) of these scenarios have a standard deviation of just USD 1.8 trillion, with cost estimates 

ranging from USD 23.9 trillion to USD 27.9 trillion of absolute savings compared to the +6°C scenario 

(IEA, 2012c: 384). As noted from the beginning of this thesis, these cost estimates are open to 

speculation; in that light, it is remarkable that the IEA should place such emphasis on the absolute 

necessity that the world develop CCS. By its own calculations, the difference overall would amount 

to just 16% less savings. With such data stemming from an economic model going almost 40 years 

into the future, the recommendation should rather be that the world select a few technologies 

(including one or two backups) and go decisively with them (Torvanger and Meadowcroft, 2011). 

This point is explored in greater detail in Chapter 10. 

  

                                                           
139 

Back-calculated from the 2413.33 TWh production from wind estimated in IEA (2006) for 2050, which were 

roughly equal to additions of 23 GW/a, assuming a 25% load factor. 
140 

Nonetheless, down from earlier estimates of 70% (IEA, 2009a). 
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 Figure 5.5: IEA projected mitigation burden for different technologies to bring global emissions to 

 2005 levels by 2050, showing the three divisions of CCS: industry, fuel transformation and power 

 Source: IEA (2006a: Figure 2.3). IEA/OECD© 

 

Figure 5.6: Additional investment by technology required in the electricity sector according to IEA 

scenarios (ACT Map: returning to 2005 carbon emissions by 2050, BLUE Map: -50%from 2005 by 2050) 

Source: IEA (2008c: Figure 6.7). IEA/OECD© 

 

Figure 5.7: IEA projected mitigation burden for different technologies in BLUE Map scenario  

Source: IEA (2010b: Figure ES.1). IEA/OECD© 
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On the technology mix across the world, Table 5.5 presents the different shares by major region 

according to the main scenario. These results reflect a rather smooth distribution of technologies 

throughout the world. Notably, the standard deviations are just 3.4 and 4.6 percentage points for 

renewables and CCS respectively. This smoothness is understandable for a large econometric (i.e. 

stochastic) model but unrealistic, given the large differences in natural and industrial endowments 

of each region. 

IEA-ETP 

modelling 
CCS Renewables 

End use 

efficiency 

End-use fuel 

switch 
Nuclear 

Generation 

efficiency 

ASEAN141 12 32 40 10 4 2 

Brazil 11 22 59 8 0 0 

China 15 23 31 17 11 3 

EU 18 27 38 12 5 0 

India 13 23 43 7 9 5 

Mexico 8 34 45 10 3 0 

Russia 12 21 44 10 12 1 

South Africa 13 28 36 8 14 1 

United States 19 24 38 12 6 1 

Table 5.5: Projected mitigation burden for different technologies across major world regions modelled in "2 

degree scenario" in percentage of total for each region. 

Source: IEA (2012b). IEA/OECD© 

Yet considering these figures, it is the discussion of topics that is most perplexing. Even though 

power generation efficiency is estimated to be a small part of the mitigation effort, entire chapters 

are devoted to “Coal Technologies” and “Natural Gas Technologies”. These chapters serve mainly to 

reiterate that these fossil fuel technologies still dominate the power generation sector – but need to 

disappear, and that several efficiency improvements are indeed possible – but would have a small 

contribution. These sections also frequently refer to CCS, which gets an entire chapter for itself (IEA, 

2012c: Part III). Similar examples are numerous across the report.142 It seems rather incongruous to 

aspire for fundamental change in the energy system, and yet describe in minute detail the 

performance and characteristics of the very technologies that must be done away with. 

An explanation for this incongruence can be found by using the IEA’s organisational structure as a 

proxy for expertise: the IEA simply has far less expertise in appliances (whose efficiency 

improvements are important) than it does in coal technologies, oil markets, etc. Renewable experts 
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Association of South East Asian Nations: Indonesia, Malaysia, the Philippines, Singapore, Thailand, Brunei, 

Vietnam, Laos, Myanmar, and Cambodia. 
142 

Coal technologies are also addressed first of all in the power generation section of “Tracking Clean Energy 

Progress”, followed by nuclear and only then renewables (IEA, 2012c: 64-79). CCS is addressed in a section 

of its own (IEA, 2012c: 102-104). By contrast, the largest mitigation “technology” across all regions, end-

use efficiency, is addressed only when dealing with “efficient buildings” (IEA, 2012c: Chapter 14, pp. 500-

1). Notably, previous editions did contain some discussion of appliances and other relevant goods. Finally, 

renewables are constantly mentioned and praised as essential to the new energy future; but do not receive 

any specific attention outside of the two-page technology roadmaps that all technologies have had since the 

2008 edition. 
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are also a minority.143 This organisational setup represents past and current market share of the 

respective technologies, but also influences the way the IEA looks to the future: it is unconceivable 

for any organisation to have a fraction of its staff do most of the work. 

5.6.2 CCS in IEA reports: shift reaction? 

Therefore, it is not surprising that the IEA directed its considerable expertise in fossil fuels towards 

supporting CCS providing guidance on its development. For the purposes of this thesis, it is 

particularly striking that, while the IEA reported similar mitigation potential for 

industrial/transformation uses in its Energy Technology Perspectives (see graphs above), it was also 

responsible for creating a “coal for electricity” storyline.  

In 2004, it published a detailed 252-page study called Prospects for CO2 Capture and Storage. This 

publication stated that “[electricity generation is] the most promising area in which to apply CCS 

technology” (IEA, 2004b: 37). Indeed, 80% of projected emission reductions are to come from what 

this report calls the “electricity sector” (IEA, 2004b: 101-102), using an even more misleading term 

than the “Power” of the Summary to the IPCC Special Report. 

Vice-versa, in 2007 a 324-page report Tracking Industrial Efficiency and CO2 Emissions focusing on 

energy efficiency and carbon emissions for industrial application did not even mention CCS, or 

“carbon capture” more generally (IEA, 2007b). The same year, a report entitled Near-Term 

Opportunities for Carbon Dioxide Capture and Storage, the IEA highlighted: “CCS can make a 

significant contribution to mitigate CO2 emissions from energy combustion as part of a portfolio of 

abatement measures”. Surprisingly, given the title, this ignored non-combustion opportunities such 

as high purity sources (probably the most “near-term” of all) and made no distinction between 

industrial and electricity applications. In this report, industrial “near-term” opportunities (e.g. gas 

processing) are not mentioned except on a list at the beginning. Instead, measures such as “capture 

readiness”144 and early demonstration of power applications are highlighted (IEA, 2007a: 8). 

The first step towards the realisation that industrial CO2 emissions not only form a promising 

opportunity for CCS deployment but also have specificities that require special attention was the 

2008 report CO2 Capture and Storage: A key carbon abatement option (IEA, 2008a).145 A more 

obvious turnaround came with the 2009 CCS Technology Roadmap, where one of the “Key Findings” 

was that: 

CCS is more than a strategy for “clean coal.” CCS technology must also be adopted by 

biomass and gas power plants; in the fuel transformation and gas processing sectors; and in 
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An IEA interviewee kindly supplied an organizational chart, which backs this claim up. Available from this 

author on justified request.  
144 

This means both reserving the necessary space within the plant complex and, depending on rigorousness, 

carrying out geological characterization of nearby storage sites and other studies so as to guarantee that CCS 

can easily be installed and deployed next to a power plant when commercially available. 
145 

This report indicated that “A number of industrial processes offer interesting opportunities for CCS”, 

including everything from near-term low-cost such as gas processing to dearer, longer-term steel and cement 

(IEA, 2008a: 45). In the conclusions, it recommended the construction of “10-20 full-scale demonstration 

projects for CO2 capture in industrial processes should be operational by 2025” (IEA, 2008a: 195). 
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emissions-intensive industrial sectors like cement, iron and steel, chemicals, and pulp and 

paper (IEA, 2009a: 6).146 

The Roadmap goes on to say that by 2050 the worldwide contribution to emissions mitigation by 

industrial and upstream energy applications of CCS should be roughly the same as the contribution 

by electricity generating applications, at 9% and 10% of total emissions reduction respectively (IEA, 

2009a: 6). While the data projections for 2050 include sizeable application in industries that would 

feature only marginally in terms of share of current emissions (like synthetic fuel or hydrogen 

production); the decadal break-up shows a constant relation between industrial/upstream and 

power applications of CCS (IEA, 2009a: Fig. 7).147 

Finally, in September 2011,  the IEA and the UN Industrial Development Organisation jointly 

published a the Global Technology Roadmap for CCS in Industry, which reiterated the message that 

industrial sources require attention (IEA and UNIDO, 2011). 

Interestingly, the IEA’s estimates cost of abatement have not changed during all this time. In 2004, 

IEA models projected total costs “for a vast majority of options” at between USD50-100 per tonne of 

CO2 emissions avoided, noting that given the right circumstances (e.g. low-cost high-purity sources 

and enhanced oil recovery) costs could be negative (IEA, 2004b: 39). This is no different from the 

2009 CCS Roadmap (see Figure 5.8), which was based on 2008 modelling, and also cited by the 2011 

IEA-UNIDO industrial roadmap (IEA, 2008a; 2009a; IEA and UNIDO, 2011).  

 

 

Figure 5.8: IEA price ranges for different capture technologies 

Source: IEA (2009a: 22). IEA/OECD©  
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 The IEA has taken down this Roadmap from its website. A copy is available from this author on request. 
147 

Note that IEA percentages assume “industrial applications” to include CCS for industrial power plants. 
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These ranges show why promoting CCS  for “fossil fuel generation” was roughly equivalent to 

promoting it exclusively for coal-fired generation: for roughly the same increases in cost of electricity, 

much deeper emission cuts are achieved for coal, which is often a cheaper fuel than gas anyway 

(Metz et al., 2005: Figure 3.20).148 What made the IEA suddenly shift its focus away from “clean coal”, 

despite no changes in its price estimates? 

The crux of the matter is that, while CCS is developed, coal power plants may well become 

uncompetitive vis-à-vis the many other (renewable) sources now being researched and improved. 

Indeed, coal has high upfront capital costs and inflexible operating conditions, which CCS would only 

exacerbate. Since coal lacks any other attractive factor other than potentially lower running costs, 

the IEA realised that it was unwise to focus exclusively on it. This thesis argues that this shift in 

emphasis is indeed necessary to fit CCS into a sustainable mitigation strategy, particularly in the 

coal-poor EU. Subsequent chapters return frequently to this point.  

5.6.3 Summary 

In general, the IEA has been characterised by an acute conservatism in its analysis, including a 

belated emphasis on the action required to tackle climate change as opposed to its traditional 

concern with “energy security”. These priorities are still visible in its internal structures. Indeed, the 

IEA can be considered the most significant “legacy of the oil crises”: its widely-read reports 

emphasise the attractiveness of those low-carbon technologies that strengthen and render viable 

into the future existing energy structures (CCS, nuclear, etc.), while innovations that threaten those 

same structures (renewables, distributed generation, etc.) are sidelined. It was because of this 

informational imbalance that two renewable-focused international organisations were created: the 

“Renewable Energy Policy Network for the 21st Century” in 2005 and of the “International 

Renewable Energy Agency” in 2009. Indeed, the yearly reports of the former explicitly aimed “to 

align perceptions with the reality that renewables were playing a growing role in mainstream energy 

markets and in economic development” (REN21, 2012). They obviously did not feel well represented 

in the IEA reports. 

Of course, within the 600+ pages of each major IEA report (e.g. World Energy Outlook or Energy 

Technology Perspectives), there are indeed mentions and acknowledgements of the importance of 

efficiency and renewables. However, these are constantly swamped by the sheer detail of analysis of 

fossil fuels and CCS. The IEA’s constant repetition of the unavoidability of fossil fuels and hence of 

CCS, certainly helped form a core part of the global “coal for electricity” storyline. Yet its model 

results are but unreliable estimates in the face of the strong uncertainties involved. Furthermore, 

the actual results of 16% less savings by introducing CCS are not suggestive of a univocal need to 

deploy CCS. 

Importantly, the IEA has influenced ideas about CCS through its reports. For the purposes of this 

thesis it is particularly relevant that, around 2008, the IEA recognised the importance of industrial 

CCS. The last subsection above has demonstrated that this shift in emphasis comes after a reanalysis 

of existing knowledge about the technology. Chapters 8 and 9 show that this shift only reached the 

EU after its bureaucratic-administrative machinery had been geared to implementing a “coal for 

electricity” storyline, and thus failed to alter the effects of this storyline. 
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5.7 Conclusion 
This chapter has introduced a tentative formulation and an explanation of the origins of a “coal for 

electricity” storyline that was to define the global understanding of CCS during the 2000s. This global 

storyline was focused on the potential of CCS to make further coal consumption in the power sector 

compatible with climate change mitigation. Crucially, this coal focus effectively relegated non-

electricity uses for CCS and largely ignored non-CCS mitigation options for the wholesale electricity 

generation.  

To explain the great traction of the storyline, this chapter has firstly argued that the senior energy 

experts of today were mostly trained at the time of the oil crises, when research focused heavily on 

alternative fossil fuels. Thus, a fossil-fuel-based solution like CCS may have sounded appealing to a 

large number of people in key positions. Nevertheless, more important still for the case of CCS was 

the political split about climate change in the US in the 2000s. This country is endowed with one of 

the world’s largest coal reserves. Developing CCS to allow further use of “coal for electricity” thus 

acts as a conciliatory middle-ground on which US political parties and states could converge. In turn, 

the increase in coal consumption in China, although notably used for both power and heavy industry, 

was picked as a potentially lucrative target for US-developed power-CCS. However, China’s 

perception of the efficiency issues of CCS, and its likely rejection of responsibility for installing the 

technology, ought to temper any export-oriented conception of the technology. In all of this, the 

chapter highlighted the reasons (or, rather, the lack thereof) for the limited role that ULCOS, a CCS-

based technology for steel, was to play in the CCS storyline. 

In terms of dissemination, the role of the IPCC Special Report on CCS was vital. Its stated purpose 

was to inform policymakers, and thus could have been a key contribution to any kind of CCS 

storyline. However, because of its bias towards power generation applications of CCS, the Special 

Report served as a key reinforcement of the “coal for electricity” storyline, given the economics of 

fossil fuels at the time. This bias can be seen in three major flaws in the discussion of deployment 

potential in its Summary for Policymakers. Firstly, raw emissions were equalled with deployment 

potential, disregarding obvious alternatives to CCS such as efficiency. Secondly, patently incomplete 

but sectorally more detailed emissions data was presented that seemingly put “Power” way ahead 

of any other sector. Finally, disparate emissions from many sources were added into that “Power” 

category that did not correspond with the “electricity generation” applications of CCS. The Summary 

for Policymakers also concentrated on “electricity prices” when comparing the costs of CCS. This bias 

may stem from the larger amount of information the IPCC collected from research into power 

applications; mainly because of availability but also because of a lack of communication with 

programmes such as ULCOS. 

Nonetheless, it is the IEA that has provided a much more extensive analysis of the technology 

throughout the years. At the beginning, IEA reporting on the climate-energy nexus was notably less 

in depth than its traditional concern with energy security. Encouraged by the G8, the IEA then 

started producing Energy Technology Perspectives. These and the agency’s other publications have 

slowly evolved towards a much proactive stance towards climate change mitigation. However, the 

IEA’s focus has clearly remained on fossil fuel technologies, even in spite of its own modelling results 

and analysis focusing increasingly on efficiency and renewables. This is likely because its legacy 

expertise lies in those more traditional energy areas, which are indeed embedded in its 

organisational structures and human resources. The focus on fossil fuels translates into more 



 - 105 - 

attention to CCS and emphasis on its estimated lower costs to the detriment of other technologies. 

Thus, the IEA also contributed significantly to shaping a “no alternatives” aspect of “coal for 

electricity” storyline for the technology. Nonetheless, since approximately 2008, the IEA has been 

actively highlighting CCS as a technology for industrial sectors. This emphasis comes in reaction to 

the perception of CCS as simply a “clean coal” technology. 
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Chapter 6.  

CCS Storyline in the EU:  

Reasons and Arguments 

Chapter 5 has traced the origins of a global storyline on CCS that put great emphasis on its power 

applications or, even more specifically, on its use in coal-fired power stations. In turn, this chapter 

shows the effects of this “coal for electricity” storyline in the EU. The goal is to critically analyse the 

arguments on CCS presented for the EU Climate and Energy Package, which are shown to be very 

close to the global storyline. This chapter thus helps answer the main research question by 

understanding the motivations of CCS proponents and their origins. Chapters 7 to 9 then deal 

chronologically and in greater detail with major events of the legislative process to explore how 

contextual and storyline factors affected the decision-making in each event. 

The chapter is divided into two sections. The first deals with the international context in which CCS 

was first introduced to European policymakers. This context played a key role in the momentum of 

the “coal for electricity” storyline. The second section analyses one by one the arguments of the 

“coal for electricity” storyline in the EU, which serves to illustrate their impact during the 

chronological discussion of the negotiations. Most arguments of the “coal for electricity” storyline 

are clearly articulated in Commission documents in the initial round of proposals for the Climate and 

Energy Package in 2007. Commission Proposals, as noted in Chapter 3, are expected to reflect 

widespread consultation among stakeholders and are therefore a good way of exploring the 

dominant views in the EU. A springboard for the analysis of both context and arguments is also 

provided by the works of Chiavari (2010) and Claes and Frisvold (2011); not least since Paal Frisvold 

was involved as lobbyist during the negotiations at the EU institutions on behalf of the Norwegian 

NGO Bellona, which is “one of the earliest and most consistent supporters of CCS” (Meadowcroft 

and Langhelle, 2011b: 13). 

6.1 Putting CCS in the EU portfolio: the international context 
For generalist EU policymakers, CCS was first visible in two key documents: the Communication on 

“Winning the battle against climate change” (DG Environment, COM(2005) 35 ), quickly followed by 

the Green Paper on a “European Strategy for Sustainable, Competitive and Secure Energy” (DG 

Energy and DG Environment, COM(2006) 105). Nevertheless, by 2003, more specialised EU actors 

were already well aware of the existence of CCS. At a technical level, the evolution of CCS would 

have been clear to relevant Commission units that had followed the progress of trials for this 
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technology since the first research in the 3rd Framework Programme (Broek et al., 2010: 160).149 In 

addition, the Commission, EU member states and a handful of European companies also 

collaborated in the IEAGHG, whose staff in turn contributed significantly to the IPCC working group 

set up in 2002 to put together the Special Report on CCS (Meadowcroft and Langhelle, 2011b: 5-6). 

Finally, most EU governments are also members of the IEA itself. 

Chapter 4 has shown that the EU policy landscape before the Climate and Energy Package was 

indeed pointing towards some major changes in the way the EU tackled climate change; setting the 

scene for a selection of more radical low-carbon technologies. This thesis argues that the 

convergence of four international factors contributed to the turn to CCS and the adoption of the 

“coal for electricity” storyline in the EU. Firstly, US President Bush Jr. announced in 2003 that his 

Administration would focus its climate mitigation strategy on CCS, giving a first boost of credibility 

and visibility to the technology. Secondly, the entry into force of the Kyoto protocol in 2004 added 

pressure within the EU to step up efforts in the fight against climate change. Thirdly, the publication 

of the 2005 IPCC Special Report gave CCS further visibility and legitimacy as mitigation option, which 

was sustained through IEA publications. Finally, the EU had grown concerned about the security of 

Russian supplies of natural gas. Disputes between Russian and transit countries in 2004 and most 

importantly in 2006 had disrupted service to European customers. 

Naturally, each factor played a different role. The willingness (or desire) to step up efforts on climate 

change triggered the search for radical innovations that would make it possible. The high hopes 

placed on CCS by the US and the technology’s good reputation after appearing in IEA and IPCC 

publications enhanced its profile. Crucially, as shown in the previous chapter, the US, the IPCC and 

(initially) the IEA espoused at the time a “coal for electricity” understanding of CCS. In turn, the 

problems with Russian natural gas supplies seemed to combine well with a “coal for electricity” 

argumentation: EU domestic coal was necessary to guarantee its energy security, and developing 

CCS for power applications was the only way to achieve it while protecting the climate. 

Previous chapters have dealt with the EU climate leadership ambitions, with the issue of Russian 

natural gas supplies, and also with the nature of the IPCC Special Report and IEA publications on CCS, 

as well as the background effect of the oil crises. The sections below focus on the direct and indirect 

influence on the EU of US “coal for electricity” understandings of CCS and energy policy in general. 

6.1.1 US CCS research influence on the EU 

This thesis contends that research carried out in the US was not only important for the global 

development of CCS and the global “coal for electricity” storyline but it also influenced EU 

perceptions directly, albeit not through the most obvious means, i.e. the Carbon Sequestration 

Leadership Forum. The means have rather been the accumulated know-how and reputation in the 

programmes sponsored by the US Department of Energy (DoE), thus greatly reinforcing the 

understanding of CCS as a mitigation tool for the power sector, in particular, for the continued use of 

coal. As noted in Chapter 5, the question that technologists in the US were answering was not 

necessarily: how do we get the most cost-effective mitigation pathway? But rather, how do we keep 
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As noted above, DG Energy officials are particularly well acquainted with research issues because, as 

opposed to other policy-DGs, they have always co-managed the energy research budget with their colleagues 

from DG Research (RECH-RES, 12/12/2011). 
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generating our electricity using coal under carbon constraints? In the US, these two might have been 

interchangeable particularly if certain political constituencies were to be brought on board; but the 

European situation was different. 

The subsection on “Coal reserves and energy security” further below returns to this issue at greater 

length. Suffice it here to compare briefly the situation of the EU and the US coal industries: existing 

EU reserves are able to meet current demand for 100 years as opposed to 200 years in the US, even 

though EU domestic coal only covered 27% of 2007 electricity generation (another 3% used 

imported coal) as opposed to 50% for the US. In terms of employment, the EU coal sector has 

270,000 workers of which 110,000 are in Poland, compared to 500,000 coal workers in the US coal 

sector, and 410,000 in the EU steelmaking sector. This is because unprofitable mines have 

progressively been closed since the late 1970s. Thus, a complete elimination of subsidies and the 

accompanying reduction in output would mean far less job dislocation than in the US (BP, 2010; DG 

Energy, COM(2006) 843; Eurostat, 2007).150 Given these figures, it becomes clear that the case for 

energy security through domestic production of coal is nowhere nearly as self-evident in the EU as it 

is in the US (Scrase and Watson, 2011: 158 and 162). 

The following subsections expound the many avenues through which US-influenced ideas about CCS 

directly reached the EU: from the Commission’s research programmes to the Stern Review through 

the “hydrogen hype”. These avenues are in addition to what has already been noted for the IPCC 

Special Report or the IEA. 

The Framework Programmes 

As noted in the previous chapter, CCS research today is global. The interesting fact, however, is to 

what extent this global research is the product of a tendency for research investment patterns to be 

copied rather than independently determined according to local conditions. 

A substantial expansion in CCS research in the EU occurred just before the Climate and Energy 

Package negotiations under the 6th Framework Programme (FP6, 2002-2006). The long institutional 

relationship of the Commission with coal industries harking back to the ECSC era may have given 

credibility to the argument that the coal industry needed some sort of compensation after the 

removal of its subsidies. At least one interviewee considered this a key factor in the initial attention 

to CCS (ENER-CCS1, 2/12/2011). This is not unlikely given the Commission’s tradition of nurturing a 

broad portfolio of options so as to have “something to give to everybody” (RECH-General, 

27/10/2011), which perhaps also guaranteed support for the ULCOS project, even though the FP6 

placed CCS under the heading of “sustainable energy systems” (EP&CoEU, 2002/1513/EC: 15). 
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Coal use figures stem from calculations for the present research based on figures available in the citations in-

text. Exact figures on coal employment are difficult to obtain. The European Commission cites estimates of 

the European Coal Association: ca. 270,000 direct jobs, of which ca. 110,000 are in Poland (DG Energy, 

SEC(2011) 679: 13). In the US, the National Mining Association spoke of 500,000 direct jobs. However, the 

US Mine Health and Safety authority notes that only ca. 70,000 people go down to the mines daily and some 

30,000 are employed in coal transport (NMA, 2012). No comparable health & safety aggregate figures are 

available for Europe, but even if the European industry’s figures are not similarly inflated, they are clearly 

lower than in the US (whose population is only 62% of the EU’s) and very concentrated in a few locations. 

For comparison the steel industry employs 410,000 people in Europe (DG Energy, SEC(2011) 679).  
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Overall, however, the EU did not have a very clear policy on CCS (ENER-CCS2, 06/12/2011), yet it 

could see that the FutureGen allocations were already in the billions of dollars while the EU was then 

only spending millions (SBC Energy Institute, 2012). This may help explain one of the most direct 

examples of US influence: FP6’s most comprehensive CCS project (“CASTOR”, from CApture and 

STORage) is literally described as a “counterbalance” to the US’s FutureGen launched in 2003 (DG 

Research and DG Energy, 2007: 9). Indeed, the project mainly aimed at improving capture 

technologies from low pressure, low concentration and large volume streams (that is, best suited to 

power generation applications of CCS) and was to be tested on a coal-fired power station, with 

participants from the electricity sector. 

Nonetheless, apart from rare declarations of direct competition in research matters, there are 

reasons to believe that the influence of US research was important also as political inspiration. 

The “Princeton wedges” 

In tracing this subtle influence, an article by Princeton University researchers Pacala and Socolow 

(2004) is of great help. The authors argued for a focus on stabilising emissions by 2050 through the 

“scaling up of things we already know how to do”. Because of their representation of business-as-

usual emissions as an upslope, Pacala and Socolow refer to the contribution of each technological 

option as a “wedge” (equivalent on average to 1 Gt CO2) taken from the upslope until it becomes 

level; hence the name by which the concept has become widely known in the energy and climate 

policy community: the Princeton Wedges. The Princeton Wedges were welcomed internationally as 

a clear way of expressing the emission cuts needed to prevent temperature rise beyond 2°C through 

a portfolio of technologies. 

 

Figure 6.1: The original “Princeton wedges” 

Source: Pacala and Socolow (2004). Reprinted with permission from AAAS.151 

Notably, the “Winning the Battle…” Communication refers to a “recent study” that has identified 

“the 15 most promising” technologies to reduce greenhouse gas emissions, from which the (DG 

Environment, COM(2005) 35 6) highlights efficiency and CCS. That “recent study” is the Princeton 

Wedges. The following paragraphs show that the Princeton Wedges do present a plausible global 

solution to climate change but, crucially, they reflect the worries and compromises of the US noted 

in Chapter 5 as well as of their own circumstances. It is therefore one of many possible compilations 
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of “promising technologies”, rather than the most promising. Below is an analysis of the contents of 

the article itself. Subsequent subsections address its direct influence or connection to EU 

developments. 

Pacala and Socolow (2004) themselves note that their list is not exhaustive and that some wedges 

might actually be larger than others. Given the size of the US economy and its associated emissions, 

the elements that they do highlight are indeed of global significance but not a global average.  

The wedges are introduced as the following list with a short description for each: 

1. Efficient vehicles 

2. Reduced use of vehicles 

3. Efficient buildings 

4. Efficient base-load coal plants 

5. Substitution of coal for gas 

6. CCS on base-load power plant 

7. CCS for hydrogen plant 

8. CCS for synthetic fuels plant 

9. Substitution of coal for nuclear 

10. Wind power 

11. Photovoltaics 

12. Wind-generated hydrogen 

13. Biomass fuel for transport 

14. Reduced deforestation 

15. Conservation

 

Firstly, the selection shows a clear connection to US car culture and fear of oil dependency: two out 

of four energy efficiency measures concern vehicles, two out of three uses for CCS also relate to 

fuels for transport and another two measures are also vehicle-related (biofuels and wind-generated 

hydrogen). In all, six out of fifteen wedges (40%) relate to the road transport sector, which has a 

share of 22.5% and 17% of total greenhouse gas emissions in the US and the EU respectively (EEA, 

2010b; EPA, 2012b) and much lower in developing countries. Secondly, no mitigation whatsoever is 

foreseen for industrial processes. However, as noted in Chapter 1 and 4, both cement and steel mills 

each currently have global emissions of at least a gigatonne (see Table 5.3 on page 94), which is 

extremely likely to increase with rampant urbanisation and steady population growth worldwide. 

It could not be argued either that the Princeton Wedges simply select the most feasible options. CCS 

at the time of their writing was clearly less mature than many renewables, which do not make a 

strong show. Within CCS itself, the abatement of cement manufacturing or steelmaking emissions 

cannot be any harder than Pacala and Socolow’s seventh and eighth options, respectively a six-fold 

expansion of hydrogen production and a much larger increase of synfuel production both fitted with 

CCS (IEA and UNIDO, 2011: 11). 

In general, the prominent position of CCS itself vis-à-vis renewables may reflect the realities of US 

coal reserves and consumption, the political situation in Washington D.C., and Princeton University’s 

own research strengths. Chapter 5 already explained the connection between coal reserves and 

politically feasible climate mitigation options in the US. On Princeton’s research priorities, it is 

important to note that in 2000 the University partnered for a 15-year “Carbon Mitigation Initiative” 

with BP (CMI, 2012), the most active member in the network of CCS research institutions in the US 

(van Alphen et al., 2010). However, even China, whose resource base is somewhat similar to the US’s, 

would be unlikely to take up CCS in the proportions implied by the Princeton Wedges, i.e. with a 

heavy focus on the power and transport sectors. Other regions including South America, most of 
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Africa and, most notably, the EU are even more unlikely to do so because of their resource base and 

their economic structures. 

Hydrogen bonds 

The relatively heavy weight accorded to CCS in the “Princeton Wedges” can also be imputed to the 

article being originally published as part of a special section “Toward a hydrogen economy” of the 

Science Magazine. Because of the relative costs of hydrogen production, hydrogen is more likely to 

be present in an economy that still relies on fossil fuels rather than within an “electricity economy” 

fuelled by renewables. Such a hydrogen economy would almost certainly come at the cost of higher 

carbon emissions (Mari Svensson et al., 2007; Granovskii et al., 2006).152 This is why CCS has been 

associated with hydrogen production from the very beginning: pioneering CCS thinker Cesare 

Marchetti was also an early proponent of hydrogen use, which was seen at the time rather 

teleologically as the ultimate fuel in the progressive transition towards lighter hydrocarbons 

(coaloilgashydrogen) (Marchetti, 1976). There are nonetheless some fundamental 

thermodynamic inefficiencies153 that make hydrogen a rather unlikely technology option for the 

future (Bossel, 2006). Indeed, hydrogen is well documented as a recurring “technology hype”, which 

can be traced all the way back to the 1970s. It last appeared during the late 1990s and petered out 

precisely at the time of the Climate and Energy Package (Bakker, 2010). This thesis argues that it is 

no coincidence that hydrogen’s “peak of inflated expectations”154 around 2003-2005, seems to 

coincide with the take-off of CCS as a low-carbon mitigation technology. Both reinforced each other 

–cf. US FutureGen project (Chapter 5) or BP’s proposal for Europe’s first CCS plant (see below)– and 

while hydrogen was largely abandoned afterwards, CCS remained in a strong position. In Europe, an 

important advocate for this idea was Jeremy Rifkin (2002; 2011), whose Third Industrial Revolution 

had been well received by EU policymakers. 155 

The Special Relationship: BP and the Stern Review 

An important route of influence for US understandings of CCS was through the UK. EU scholarship is 

not strange to the idea of the UK acting as a “Trojan horse” for US ideas to permeate through to the 

EU thanks to the “special relationship” between the two countries. General de Gaulle, as French 

President, famously used the Trojan horse argument to justify his vetos (in 1963 and in 1967) to UK 

membership of the then European Economic Community (Trachtenberg, 2000). In the case of the 

“coal for electricity” storyline, the General’s theory may be correct. The present thesis contends that 

the UK indeed acted as a gateway for ideas about CCS to penetrate the EU, with BP playing an 

essential role as a catalyser of the move to promote CCS. By contrast, Norway’s Statoil also had CCS 

experience but very few levers to push for changes to EU legislation. In addition, a more unexpected 
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Hydrogen production is thermodynamically more efficient if done from natural gas than from water 

electrolysis (i.e., using electricity). See further in the following footnote. 
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Hydrogen is a potential energy carrier that does not exist in pure form on Earth. It must first be produced, at 

an unavoidable thermodynamic cost, and then transformed into usable energy at the end-use point, again at a 

loss. Emission-free hydrogen production is currently only moderately efficient (~70% from electrolysis) and 

its subsequent transformation into useful energy is rather inefficient (~40% for vehicle fuel cells). In brief, 

the need for a double conversion is disadvantageous compared with simply using the electricity (or the fossil 

fuels) employed in producing hydrogen in the first place. 
154

 Recall the “hype cycle”: Figure 1.5 on page 22. 
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 An influential US economist, Jeremy Rifkin clearly adhered to the hydrogen hype in the mid-2000s (e.g.: 

Clark et al., 2005; Clark and Rifkin, 2006). He also stood out for having positive views about the EU (Rifkin, 

2004) and has been often cited and welcomed by European policymakers (Crooks, 2007; Barroso, 2012). 
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channel of influence may well have been the UK Treasury’s Stern review (2006b) on the economics 

of climate change. Both are reviewed below. 

 

Even though there is no lack of competent US oil companies, BP benefitted from its more proactive 

stance on climate change to occupy a key position in the early US CCS innovation ventures. Since 

1999, BP has led the industry-government research partnership “CO2 Capture Project”, in 

collaboration with the US DoE, the IEAGHG, and other seven major oil companies. It has also 

participated, since 2000, in the cross-border Weyburn project for synthetic fuel production with 

enhanced oil recovery (EOR) and, in 2004, in the DoE-funded Frio Brine carbon storage pilot (van 

Alphen et al., 2010: 976-7; Thomas and Kerr, 2005). In 2004, BP commenced its In Salah storage 

project in Algeria.156 Together with Norway’s Statoil, it was thus one of the most experienced 

companies dealing with CCS worldwide. 

 

Importantly, BP’s involvement with CCS overlapped with the UK government’s interest in an active 

climate policy. Somewhat ironically, after Tony Blair was heavily criticised for his support of the 2003 

US-led invasion of Iraq, he pushed the climate dossier, to prove to his electorate and party that he 

had an international policy independent of President Bush’s. One of his election promises was to 

reduce UK emissions and the UK public perceived climate change to be a real danger that the 

government had to tackle (Schreurs and Tiberghien, 2007: 38). 

BP’s interest in CCS and Blair’s push to make climate change a matter of high politics came together 

in July 2005. The UK hosted the first G8 meeting that directly addressed climate change and also 

invited the IEA for the first time; both were to become regulars at G8 meetings thereafter. This 2005 

G8 meeting gave support to cleaner fossil fuels including CCS and to renewable energy and 

electricity grids (UK Government, 2005). Also then, BP announced what was the first-ever, 

integrated power-CCS proposal within the EU: an ambitious gas-fired hydrogen-generating power 

station with CCS, to be built at Peterhead, Scotland. The CO2 was to be used for EOR in the British 

North Sea fields (Nicholas, 2005). The choice of gas (and not coal) as fuel had an obvious connection 

to BP’s own assets. 

 

It must be noted that BP’s role consisted mostly in introducing the confidence about CCS that came 

from the USA. Other actors such as Swedish utility Vattenfall and French technology provider Alstom, 

as well as Statoil had been active in Europe. For its part, as noted above, the European Commission 

had long funded some research into the technology. However, BP’s proposals and the UK 

government’s involvement greatly reinforced exposure in Europe to the US-dominated “coal for 

electricity” storyline. BP could not profit much from using coal as a fuel but was quite interested in 

most other aspects of the technology. Eventually though, the “coal for electricity” argumentation 

imposed itself, and other European actors, such as Vattenfall and Alstom led at the key negotiations 

of EU legislation, while  BP shelved its original plans for the Peterhead CCS plant in 2007 citing lack of 

government support (BBC News, 2007). Interestingly, and strikingly, the UK government had refused 

to co-fund the Peterhead project because of the lack of competitors and a desire not to “pick 

winners”. However, when a UK programme for support of CCS was set up in 2007 –in parallel to the 
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At 1.2 Mt CO2/a, the In Salah project is the largest designed to achieve long-term geological storage of CO2. 

A few US projects ranging from 0.6 to 8 Mt CO2/a use CO2 for EOR and also monitor for leaks (MIT, 2011). 
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efforts at European level–, it conditioned participation on the use of coal as fuel and post-

combustion as the capture technology of choice (Scrase and Watson, 2011: 170). 

 

Nonetheless, the UK government’s early interest in CCS went largely unnoticed compared to the 

main, headline-grabbing product of its push for climate action (Oliver, 2006): the study 

commissioned by the UK Treasury to Sir Nicholas Stern (2006b), whose team produced a widely-

cited mainstream economic case for decisive emission mitigation. In one relevant instance, the 

European Commission, opened up its discussion of the Climate and Energy Package citing the Stern 

Review (DG Energy, COM(2008) 30: 2). More interestingly for present purposes, the CCS 

demonstration Communication also cites the Stern Review as an independent expert opinion on CCS 

(DG Energy, COM(2008) 13: : Footnote 11). However, the Review’s discussion of technologies was 

far more cursory than its general economic analysis, and, as explained below, following closely the 

Princeton Wedges. 

The Stern Review presented a case for urgent action to mitigate climate change based on a cost-

benefit analysis of mitigation costs versus the costs of dealing with climate change impacts. 

Although the Stern Review also attracted some criticism, this was not directed to its analysis of 

technological change but rather to the economic assumptions underlying its cost-benefit analysis 

and the evidence for them (Weitzman, 2007; Nordhaus, 2007; Tol, 2006). 

The Stern Review in fact left most discussion on the merits and availability of technological options 

for mitigation to a specially commissioned report (Anderson, 2006). This report, for its part, follows 

the Princeton Wedges, even in the order of presentation, noting that “the above options are already 

proven and available” (original emphasis in Anderson, 2006: 6). This is rather stronger than the 

original “things we already know how to do” (Pacala and Socolow, 2004). Furthermore,  wind power, 

nuclear power, energy efficiency and others in the wedge list certainly are proven and available, 

albeit perhaps costly, but power CCS or initiatives involving hydrogen are only so in a much more 

limited sense, if at all. A comparison of CCS with wind power illustrates this: hundreds of gigawatts 

of wind power capacity were being added every year just in the EU but not a single full-scale CCS 

plant had yet been built at that stage in the entire world. However, once again, the subtleties got 

lost in the information transfer and the Stern Review ended up highlighting the huge potential of 

CCS as part of the mitigation portfolio by reference also to IEA scenarios (Stern and UK Treasury, 

2006a: :Box 9.7).157 

The report also remarks that renewable energy is “a diverse resource, and far more plentiful than 

often thought”. However, it quickly counters that: 

For up to about one quarter or one third of electricity supplies, ‘intermittent’ renewables can be used 

with moderate amounts of backup capacity to maintain supply reliability; but for larger levels of use, 

in electricity and in transport, some means of storing the energy will be required, with hydrogen 

being the likely (but not the only) option (Anderson, 2006: 5). 

                                                           
157

 The Stern Review cites some “basic points” on the basis of IEA scenarios and those carried out by Anderson. 

“These are that energy efficiency will make up a very significant proportion of the total; that a portfolio of 

low-carbon technologies will be needed; and that CCS will be particularly important, given the continued use 

in fossil fuels”. Notably,  
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Accordingly, the Stern team display a single-minded focus on energy storage as the key solution, not 

only for dealing with “intermittent”158 renewables but also to optimise nuclear or fossil fuel 

generation (Stern and UK Treasury, 2006a: 227). In this vein, the Stern team fails to mention any of 

the potential grid-based solutions, such as the Supergrid or decentralised grids (Verbong and Geels, 

2010), which may also be a pertinent for this problem. The vision that dominates the Stern Review is 

thus of a system that is largely like the current one, except that renewables play a somewhat larger 

role. 

6.1.2 Summary 

This section started by listing four international factors influencing the uptake of CCS in the EU: the 

increasing visibility of the technology through developments in the US, the entry into force of the 

Kyoto Protocol, the endorsement of the technology by the IPCC Special Report and by the IEA’s 

publications and, finally, the concern about Russia’s position as a dominant supplier of energy to 

many EU member states. These four international factors combined with favourable internal policy 

developments in the EU. Nonetheless, Chapters 4 and 5 already showed that the policy evolution 

was towards support for any low-carbon technology. These chapters also showed the biases of IPCC 

and IEA reports, as well as the reality of economic interdependency between Russia as a supplier 

and the EU as a client. 

Therefore, the remainder of this section has focused on the central role that US-centric appraisals of 

mitigation options played in key documents and initiatives in the EU from the research framework 

programmes through the influence of the Princeton Wedges in a variety of organisations. These 

uncritical borrowings from the US are not warranted. The coal sector in the US has always been far 

more important than the shrinking EU coal sector, both in terms of relevance to the rest of the 

economy and in terms of employment. 

Contrary to existing scholarship, this thesis does not regard the introduction of CCS in the EU as an 

ineluctable consequence of the combined challenges it faced in terms of climate change mitigation 

and security of supply. The existence of a global “coal for electricity” storyline played a major role. 

Below is a thorough critical analysis of the main arguments of this storyline as deployed within the 

European context. 

6.2 The EU version of “Coal for electricity” 
Arguments can be conceived of, in accordance with the theoretical framework laid out in Chapter 2, 

as the individual elements that constitute a storyline, derived from the discourses shared by the 

discourse coalition. To briefly recall the special significance of a storyline for radical innovations: it is 

a common narrative and vision for the future adhered to by people in very different positions, which 

creates the necessary consensus to move the innovation forward. For their part, discourses are 

more general stances on the way the world works. Chapter 2 mentioned the “ecological 

modernisation” or “prosperity through innovation” discourses. Another such discourse could be the 

“prosperity through fossil fuels” discourse. During a long interview for this thesis with the World 

Coal Association (WCA, 15/11/2011), the topic of energy poverty and lack of industrialisation in 

Africa appeared many times. It is also a key concern of the IEA’s (2010). For these organisations, coal 
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Technically, renewables are not intermittent (output on or off) as stated in the citation but rather variable 

(output not constant). 
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is an inescapable part of a prosperous future for the world, given that coal is the most abundant 

fossil fuel and that fossil fuels have been the key drivers of large-scale industrialisation. Such a 

discourse, combined with national security discourses related to security of supply, may have played 

an important role in reinforcing arguments that did not consider renewables capable of delivering 

proper “Progress”. 

 

Each of the arguments making up a storyline is backed by a discourse (e.g. on what counts as science, 

on the importance of national security, on the benefits of free market, on the importance of 

industrialisation for prosperity, etc.), which is perceived as plausible or valid by the members of the 

discourse coalition that generates or uses the storyline. Individual arguments may be formed, based 

on the discourse that inspires them, by simplification, abstraction and rebranding of different 

sources of information to form a coherent storyline that suits the discourse coalition. Thus, the “coal 

for electricity” storyline: 

1. excises data from the scientific settings where it was generated (e.g. CCS research or model 

projections by the IEA, both under very specific, controlled conditions),  

2. assumes that perceived current threats or opportunities apply into the future (e.g. 

conflictive energy politics with certain neighbours),  

3. and collates those data and trends with personal preferences and interests (e.g. those of a 

long-standing coal community in the EU).159 

This section focuses on arguments as opposed to the back-and-forth of legislative interactions, 

which belongs in the next two chapters. Thus, it takes most of its examples from the Commission’s 

January 2007 batch of Communications, which among others contains the first Communication and 

accompanying Impact Assessment on “Sustainable power generation from fossil fuels: aiming for 

near-zero emissions from coal after 2020”. This initial “2007 CCS Communication” notes that: 

Coal is a key contributor to the EU's security of energy supply and will remain so. Coal 
represents the fossil fuel with by far the largest and most widely distributed global reserves, 
estimated to last for some 130 years for lignite and 200 years for hard coal. Even with 
strategies to increase energy efficiency and the use of renewable sources, coal should 
remain an important option in the coming decades for covering essential electricity needs 
not satisfied by renewable energies” (DG Energy, COM(2007) 1: 4). 

This paragraph contains the three most common arguments that support the “coal for electricity” 

storyline, namely: 

1. Coal will remain a key contributor to security of supply in the future 

2. Coal reserves are abundant (≈ coal is cheap ≈ coal increases security of supply) 

3. Coal needs to make up for the variability of electricity generation with renewables 

 

                                                           
159

 The project of European integration has historic ties with both coal and steel industries. However, in the 

absence of a threat to the future of steelmaking in the same magnitude as new forms of energy generation are 

for coal-fired generation, CCS cannot perceived as a saviour in the steel sector but rather as an added cost. 

Subsequent chapters return to this point. 
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To which another two supporting arguments are often attached: 

4. Modelling shows that CCS will be competitive 

5. Deployment in the EU will result in export-led growth 

With them, we have a clear picture of the storyline as it was understood in the EU: 

The EU will need fossil fuels into the future but our main supplier of natural gas, Russia, may 
not be reliable. Coal damages the climate more than gas but is much cheaper and easier to 
obtain, including domestically. Therefore, seeing as renewables will not do everything, we 
need CCS to clean up coal so as to enhance our energy security. CCS is a novel technology 
that we can make competitive so that foreign countries reliant on coal will be willing to 
purchase it. 

Storylines are a one-sided representation of the world that excludes other representations. Just like 

the global “coal for electricity” storyline from which it is derived, “coal for electricity” in the EU 

underscored the relevance of CCS for electricity as opposed to its industrial applications and was 

usually accompanied by a low regard of renewables as mitigation options, as well as a general 

avoidance of alternatives. Given the inextricable complexity of our world, such representations, as 

well as their constant reappraisal and corrections, should be seen as the norm and a necessity, with 

the political arena being used to debate the validity of each storyline, ideally, against the factual and 

ethical criteria available at the time. 

This section shows how this adaptation of the global “coal for electricity” storyline clashed with the 

reality in the EU; occasionally with truly poor argumentation.160 

6.2.1 Coal and the future 

Coal is a key contributor to the EU's security of energy supply and will remain so. 

The structure of future energy supply to the EU depends on the outcome of the very debate this 

argument is meant to inform. Stating that coal (or even fossil fuels) will remain a key contributor to 

security of supply in the future obviates the need for any further discussion and must therefore be 

suspect of not being a proper argument but rather a mere wish of its utterers. 

Nonetheless, this “pseudo-argument of inevitability” is particularly common among CCS supporters 

globally, at least with broad reference to “fossil fuels” (Meadowcroft and Langhelle, 2011c: 274). 

Apart from the widely accepted existence of a carbon lock-in that may bias future developments 

towards fossil fuels, a reason for the obsession with coal in the EU could be the aforementioned 

legacy of the oil crises. In addition, there is the long history and symbolic significance of coal within 
                                                           
160 

Incidentally, the paragraph from the 2007 CCS Communication exemplifying the “coal for electricity” 

storyline justifies its assertions on coal with two references: a report by a High Level Group from DG 

Enterprise (DG Enterprise, 2006) and the umbrella document of what would later become the Climate and 

Energy Package entitled an “Energy Policy for Europe” (DG Energy, COM(2007) 1). In the former, the only 

mention of the word “coal” is precisely to lament that its relative cheapness vis-à-vis gas will perhaps make 

achieving climate goals more difficult. Notably, this High Level Group suggests investment in liquefied 

natural gas terminals as a solution for security of supply, an option the 2007 CCS Communication does not 

discuss, even though an expanded use of natural gas would eventually also require CCS. The latter reference, 

the “Energy Policy for Europe”, simply points back to the 2007 CCS Communication for anything CCS-

related. 
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the European integration process, which until recently had Commission units dedicated exclusively 

to coal. It is thus plausible that many people, whose lives have been devoted to the coal sector, may 

be reluctant to admit its demise in the continent. Finally, a more tangible reason is that utilities such 

as RWE, E.On or Vattenfall own billions of euros in coal assets, which could see their value 

completely wiped out by climate policy. 

For power companies, Vattenfall provides an example worth analysing in greater depth. Vattenfall is 

a Swedish state-owned company with more emissions than its entire home country, mostly as a 

result of its coal assets, both mines and coal-fired power plants, throughout Europe. Crucially, those 

coal assets had not always been part of the company, whose name means “waterfall”. A vast 

programme of acquisitions had been set up during the 1990s as a way to increase the size of the 

company and thus avoid hostile takeovers once the liberalisation process had started. In 2000, when 

this programme suddenly added large amounts of coal assets in Germany and Poland, Vattenfall 

management drew on CCS as a response to the obvious environmental implications (Vattenfall-CCS, 

18/01/2013). Vattenfall’s CCS programme was the earliest in continental Europe, with successful 

pilot projects deployed early in Schwarze Pumpe and Ketzin in northern Germany (Vattenfall-CCS, 

18/01/2013). 

This behaviour conforms perfectly well to a “coal for electricity” reasoning: because coal will remain 

the energy of the future, it is a perfectly commendable action for Vattenfall to try and clean it up;  

particularly, since Vattenfall’s first and foremost obligation, despite being a state-owned company, 

was and remains to return profit (Vattenfall-Grid, 9/01/2013). After its massive acquisition of coal 

assets, Vatenfall could have simply pushed for delayed action on climate change as other companies 

in a similar position have done (Dunlap and McCright, 2011). However, together with other 

generators, Vattenfall promoted CCS, which indeed seemed a way to reconcile its medium- to long-

term profitability with an ethical responsibility to tackle climate change. The fact that CCS was also 

usable for industry was, if anything, a welcome and encouraging collateral-benefit, but most often 

ignored. More commonly employed was the argument that the technology would have great use in 

China, although Vattenfall and other utilities with coal assets did not have a clear incentive to push 

for an export-oriented “coal for electricity”; the argument remained that deployment in the EU 

would set a good example (Vattenfall-CCS, 18/01/2013). 

On the example of Vattenfall, we can see how other actors with a personal, professional or financial 

attachment to coal may have easily convinced themselves of the absolute necessity of CCS. However, 

for other participants in the discussion around CCS, the bluntness of this argument of “coal 

inevitability” was probably masked by the vague references to “fossil fuels” rather than simply 

“coal”.  

In the January 2007 Commission documents, “coal will remain” is typically stated after some figures 

illustrating the vast consumption of fossil fuels worldwide and the comparatively larger reserves of 

coal vis-à-vis oil or gas. The conclusion drawn in documents supporting CCS deployment is that fully 

replacing coal for electricity generation in the EU is also impossible. Certainly, coal use is widespread 

around the world, and the statistics show the heavy dependence on it of countries such as China, 

India, the US and even Russia. In particular, large developing countries such as China and India would 

face a herculean task if they were to wean themselves completely off coal while overall consumption 
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rises rapidly. However, the situation in the EU is161 not the same as the world average; a fact that is 

consistently disregarded in all CCS documents of the Climate and Energy Package. The scholarship on 

CCS also rarely pauses to consider this point. 

As noted in Chapter 2, much of this perception also depends on the perspective that is adopted. The 

figures below show that, in the EU, renewables have already overtaken coal162 in primary energy 

production and are on the same path for electricity generation. Finally, overall consumption has 

been flat for quite some time. 

 

Figure 6.2. Primary energy production in the EU-27 1990-2010 by fuel in Mtoe 

Source: European Commission (2012a) 

 

Figure 6.3. Gross electricity generation in the EU-27 by fuel in TWh 

Source: European Commission (2012a) 

                                                           
161 

Chapter 9 considers the present situation in light of the shale gas revolution.  
162 

“Solid fuels” in Figure 6.2 and Figure 6.3 refers to the different kinds of solid hydrocarbon fuels commonly 

called “coal” or “peat”: lignite, hard coal, coking coal, etc. 
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In a slightly different variant of the argument of inevitability, Claes and Frisvold take recourse to 

future projections. For instance, they make claims about the future CCS itself: “Europe cannot meet 

its long-term greenhouse gas reduction targets without deploying CCS”. They reiterate later that 

“the fact is that the world will need to employ all available energy sources [including] fossil fuels 

with CCS” (original emphases in: Claes and Frisvold, 2011: 211, 221).163 These statements may be 

more easily accepted mainly because they are more general than the Commission’s claims about 

coal: if climate change is to be tackled, some form of CCS may well have to be used in Europe and, 

even more likely, around the world at some point this century.  

Nonetheless, as Chapter 1 noted, it is well known that future projections are all too often 

remarkably similar to the ideal outcomes for those that commission or quote them. Attempts at 

forecasting 25 years ahead are not new. Indeed, after the 1973 Arab oil embargo, there was an 

explosion in the number and boldness of energy demand forecasts. Already then, such long-term 

energy demand projections were denounced as soothsaying and a mere stratagem in the hands of 

the industry to justify uninterrupted investment (Daly, 1976). A case in point would be an oft-cited 

econometric study of the US energy sector for the period 1975-2000, which overestimated US 

primary energy consumption in 2000 by a factor of two (Hudson and Jorgenson, 1974; EIA, 2011). 

Following the increase in nuclear R&D noted in Chapter 5, the paper expected that a massive build-

up of nuclear power would meet such phenomenal demand. Today, such a suggestion would appear 

a political and financial impossibility (Boyd, 2010). Chapter 10 in this thesis offers a more detailed 

discussion of the uncertainty that plagues economic and energy modelling. The implication is that 

taking recourse to models that suit one’s statements about the future is barely any better than the 

statements themselves. 

We may accept this “inevitability argument” as rhetorical licence of the overall storyline. However, 

the other arguments do not fare much better. 

6.2.2 Coal reserves and security of supply 

Coal represents the fossil fuel with by far the largest and most widely distributed global 
reserves 

Indigenous coal may seem like an abundant resource in the EU but this is only relative to the small 

reserves of any other conventional fossil fuel (see Figure 1.3 on page 23 for perspective). 

Furthermore, reserves are quite concentrated, notably in Poland, Germany and Greece, and to a 

much lesser extent, Spain, the UK, the Czech Republic and Romania. In most European mines, coal is 

not extracted profitably but rather relies on subsidies. A previous Green Paper on security of supply 

in the time of emission reductions thinking sans CCS illustrates the massive economic problems of 

indigenous coal in the EU: 

Difficult geological conditions and the rules governing social insurance in the European 

Union cause the average cost of producing European coal to be 3–4 times the international 
                                                           
163 

They also claim that “[t]his was formally recognised by EU heads of state in March 2006”. Since no mention 

of CCS can be found in the March 2006 European Council Conclusions, Claes and Frisvold must actually 

refer to the summit of March 2007, which is “aware of the huge possible global benefits of a sustainable use 

of fossil fuels” (emphasis added). The Council, always conservative in its declarations, was not easily won 

over by the “coal for electricity” storyline. The contrast is clear with the Commission. See below. 
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market price (USD 150 per [tonne of coal equivalent, tce] compared to USD 40 per tce). […] 

A few years hence, the highly uncompetitive European coal industry will be providing only a 

tiny proportion of the Union’s energy needs, even after taking enlargement into account 

(Poland, Czech Republic, Romania). Although the applicant countries have substantial solid 

fuel reserves, they will not be able to stand up to international competition, and will have to 

reduce their mining activities in line with EU policy (DG Energy, COM(2000) 769: 21). 

Because other sources of energy also became more expensive and, as noted in Chapter 4, some coal 

subsidies do remain in place; the proportion of indigenous coal in the generation mix in 2009 was 

perhaps not as “tiny” as expected in 2000. Nevertheless, indigenous coal covered only around 10% 

of primary energy demand, mostly in Poland and Germany, with no prospects of an increase (DG 

Energy, SEC(2011) 679: 10). 

Imported coal, on the other hand, is indeed more readily available from other suppliers than gas. 

Coal may arrive to the EU from a range of friendly, reliable suppliers, including South Africa, 

Australia and the US. However, the reality is that, already in 2008 in the heat of the debate on CCS, 

Russia topped not only the list of natural gas exporters to the EU but also of its coal exporters and of 

its oil exporters (see Table 6.1 below). Notably, by 2012, Russia was still number one coal exporter 

into the EU (at 26.7%), despite the much-touted news of the shale gas revolution making more US 

coal available for export (Eurostat, 2012). Replacing natural gas imported from Russia with cheap 

coal not imported from Russia either would be much more difficult than revealed in the storyline. 

Crucially, this would do nothing to diminish oil imports from Russia.  

Hard coal  

 
2002 2003 2004 2005 2006 2007 2008 2009 2010 

Russia 13.1 13.5 18.7 24.1 25.4 25.1 26.3 30.2 27.1 

Colombia 12.6 12.5 12.1 12.1 12.0 13.0 12.5 17.6 20.2 

United States 8.2 7.0 7.5 7.8 8.0 9.3 14.3 13.7 16.9 

Australia 16.9 17.0 15.3 13.5 12.4 13.5 12.0 7.6 10.8 

South Africa 31.4 31.5 26.6 25.7 24.3 20.8 17.1 16.0 10.0 

 

Natural gas  

 
2002 2003 2004 2005 2006 2007 2008 2009 2010 

Russia 29.2 31.1 32.2 32.5 33.4 33.2 31.4 33.1 34.5 

Norway 19.4 19.2 18.8 16.9 15.5 15.1 15.1 15.2 13.8 

Libya 7.5 8.4 8.8 8.8 9.2 9.8 9.9 9.0 10.2 

Saudi Arabia 10.1 11.3 11.3 10.6 9.1 7.2 6.9 5.7 5.9 

Iran 4.9 6.4 6.3 6.1 6.2 6.2 5.4 4.7 5.7 

 

Oil  

 
2002 2003 2004 2005 2006 2007 2008 2009 2010 

Russia 45.0 45.1 43.8 40.6 39.3 38.4 37.6 34.3 31.8 

Norway 26.2 25.5 24.9 24.4 25.5 28.2 28.9 30.7 28.2 

Algeria 21.2 20.0 18.2 18.0 16.4 15.4 14.7 14.2 14.4 

Qatar 0.9 0.7 1.4 1.6 1.8 2.2 2.2 4.6 8.6 

Nigeria 2.2 3.1 3.7 3.5 4.3 4.7 4.0 2.4 3.6 

Table 6.1: Top 5 fossil fuel exporting countries into the EU in percentage of total 

Source: Formatted from Eurostat (2010) 
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Furthermore, imported coal would still conflict with the three-pronged definition of energy security 

noted in Chapter 1, which includes affordability and environmental protection. 

On affordability, between 2000 and 2006, when China absorbed most South African and Australian 

shipments, prices at the Northwest European Reference Market almost doubled and have not come 

down substantially since. While still generally cheaper than gas and oil, coal has been trailing the 

price hikes of the other fossil fuels despite a worldwide recession (BP, 2010). Precisely during 2008, 

the huge demand from China briefly made it even less economical than natural gas (DG Energy, 

SEC(2011) 679). Accordingly, even the cheapest forms of coal (or natural gas) were more expensive 

per kWh than well-sited wind power (DG Energy, COM(2007) 1: Annex 2). Furthermore, the high 

capital costs of coal make it unattractive now the economy is crossing some financial dire straits. 

Finally, in terms of environmental protection, coal is certainly the worst-performer of all fossil fuels, 

let alone in comparison with renewables (ETSU et al., 1995; ExternE consortium, 2013).164 

By way of summary, let us consider the price-geopolitics-environment triad of security of supply. 

Coal may be a cheaper fossil fuel but it is not simply “cheap”, as it has clearly become dearer over 

time. In addition, the reality of its trade shows it would not be a straightforward solution to 

“dependence” on Russia. Finally, its relatively lower price does not take into account a host of 

environmental problems associated with coal mining and combustion. Furthermore, the same 

figures on global use of coal that accompany the pseudo-argument of inevitability indicate that 

competition for this resource is already quite fierce. Making the EU go down the same path as 

everyone else was perhaps not a good idea, particularly if aiming for “innovation”. Here is where the 

third argument in the storyline comes in. 

6.2.3 Coal and its alternatives 

Coal should remain an important option in the coming decades for covering essential 
electricity needs not satisfied by renewable energies 

This argument and its version that “all options, including further coal use, must be explored in the 

fight against climate change” are, more than anything, a way to avoid announcing losers in these 

very sensitive policy decisions. These arguments tend to hide that, if the EU is ready to put 

additional effort and money into making coal “climate-friendly”, it could put that same effort and 

money into making alternatives work. Furthermore, even if no additional incentives are given, 

current policies are already promoting cheaper alternatives, which may render power-CCS 

superfluous, even if CCS is “made competitive”, even in coal-reliant countries, and even under 

stringent mitigation policies (Viebahn et al., 2012). 

The Impact Assessment of the 2007 CCS Communication highlights the great challenge of “clean coal” 

and asks for deployment of CCS and efficiency improvements “in the shortest possible time” (DG 

Energy, SEC(2006) 1723: 2-3). This urgency stems from the fact that keeping simultaneously “coal in, 

alternatives out and emissions down” requires that governments and companies quickly organise 

and pay for a substantial overhaul of the entire industry. Otherwise, other options will be used. A 
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The quoted website contains the result of a comprehensive study carried out on behalf of the EU from 1990 

to 2005. It focused on the externalities derived from energy use, and it found coal to be by far the worst fossil 

fuel in terms of additional costs to society and the environment.  
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question then poses itself: since we are already thinking about speedy overhauls and given all the 

familiar issues with fossil fuels, what are the impediments to trying something new? Supergrid, 

decentralisation, other options? Why not the nuclear renaissance? 

Interestingly, EU policy initiatives for the Climate and Energy Package acknowledge and praise a 

range of alternatives but, at the same time, give “coal for electricity” preferential treatment, as 

shown below. 

The Energy Policy for Europe Communication devotes one subheading to the prospects of “Strategic 

Energy Technology Plans” (SET-Plans) to promote anything from offshore wind through biofuels to 

fusion energy. By contrast, “Low-CO2 fossil fuel future” gets its own subheading, which quickly 

reveals that it is about getting CCS for coal-fired power plants rather than about fossil-fuels in 

general (DG Energy, COM(2007) 1: Section 3.6-7). The contrast is stark between the catchall SET-Plan 

and the very targeted CCS strategy. Whereas the 2007 CCS Communication already had a clear 

research plan behind it, the SET Communication is a mere declaration of intentions, which only 

appeared in slightly more detail in November 2007. In general, the SET Plan is an attempt at 

reinvigorating the spirit of the Energy Technology Platforms established in 2003. Out of those energy 

technology platforms came the most important CCS lobby group, the Zero-Emissions Power platform 

(ZEP)165 with backing from all of Europe’s largest energy companies. Nothing of a similar strength 

appeared for any of the other technologies and the criticism aimed at ZEP regarding its perceived 

transformation into a lobbying organisation seems to indicate that not many others expected that to 

be the role of these platforms (WWF, 5/12/2011).  

Incidentally, the SET-Plan Communication also includes CCS among seven key technologies 

necessary for 2020 (DG Research, COM(2007) 723).166 Again by contrast, the CCS Communication is 

almost exclusively concerned with the “coal for electricity” storyline. 

This diffusion of attention could easily mean a diffusion of funding and a decreased effectiveness in 

the deployment of alternatives. As noted by the IEA (2008d), in the absence of more concrete plans 

and funding, the SET-Plan would remain rather ineffectual. This also has to do with the nature of 

radical innovation. Chapter 4 explains that any radical innovation is likely to be the result of a long 

history of incremental improvements. Wary of this, ZEP put forward very early on a “Strategic 

Research Agenda” noting that 10-12 demonstration plants were needed to make sure that all 

elements of CCS technology were developed, tested, and/or improved as required (ZEP, 2006). No 

similar research agenda was put together at such a high level for any other technology in the 2007 

Communications, or indeed until much later. Since 2010, the “Friends of the Supergrid” lobby group 

has been following in ZEP’s footsteps (FOSG, 2010a), accompanying legislation on energy 

infrastructure. This proves that such deployment programmes are not impossible for other 

technologies but they do require substantial corporate backing, because that is where the basic 

technical and economic knowledge and reputation lies. Notably, some of the Friends of the 
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 The origins and influence of the Energy Technology Platforms and of ZEP are discussed in the next chapter. 
166 

Truly sustainable biofuels, CCS, offshore wind, large-scale solar cells, and thermal solar power, the 

Supergrid, ecodesign across sectors, and fission technologies. 
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Supergrid include prominent ZEP companies such as Vattenfall and Alstom, which may hint at a 

strategy of hedging bets on future energy technologies.167 

Now, the Renewables Roadmap included in the Package may be thought of as an example of 

decisive support for alternatives to coal. However, neither the Roadmap nor the Report on the 

Progress of Renewables (DG Energy, COM(2006) 849 ) address the issue of radical innovation for 

renewables, without which conventional generation technologies, including coal, can definitely 

count on keeping a slice of the electricity generation cake. Indeed, the Roadmap itself admits that: 

Energy market price signals remain distorted in favour of non-renewable energy sources, in 

particular due to the continued failure to systematically internalise external costs. Although 

external costs are partially internalised through the EU's Emission Trading System, fiscal 

instruments or support frameworks for renewable energy sources, current market prices are 

still far from reflecting true cost (DG Energy, COM(2006) 848: 15). 

The Roadmap then calculates that, were these costs taken into account, offshore wind, tidal and 

wave energy or geothermal for heating would become commercially viable in many circumstances. 

Onshore wind would become the option of choice for most new generation (DG Energy, COM(2006) 

848: 16). However, the Roadmap stops short of requesting a more general internalisation of costs, 

preferring to rely on setting targets in terms of the amount of renewables to be built. It is worth 

recalling here that feed-in-tariffs, the most successful means for the promotion of renewables, do 

not stipulate a target that then must be reached, but rather guarantee some return to the 

investment made. Conversely, the failed tradable green certificates systems were based on 

auctioned quotas, or percentages of generation, which were rarely fulfilled (see Chapter 4). 

Finally, even assuming that renewables simply cannot “fill the gap”, the Energy Policy for Europe 

Communication is brimming with measures to diversify the supply of gas or increase energy 

efficiency (DG Energy, COM(2007) 1). For instance, the concept of energy solidarity, which 

eventually entered EU law (EP&CoEU, 2009/73/EC: Art. 6), already foresaw installing gas 

infrastructure. Since existing gas infrastructure is more than sufficient to cover demand except in 

case of a major unplanned disruption, the new gas infrastructure discussed as a result of this 

legislation is a back-up to be used only in such exceptional circumstances (Kantor and booz&co, 

2012). This natural gas infrastructure would be superfluous if the EU were to move decisively 

towards coal generation. The key problem is that, as a bridging technology, natural gas with its lower 

emissions may be more interesting than installing coal power plants today in the hope that CCS will 

be developed soon enough. Eventually, gas would also require CCS; but it would remove the urgency 

to develop it. However, alternative options such as these were simply ignored when discussing CCS 

applications, just as renewables were prejudged incapable. 

6.2.4 Coal and modelling 

Chapter 1 and the above subsection on “Coal and the future” have hinted at the subjectivity of 

technology forecasting. Nevertheless, Chapter 1 also remarked that electricity is too problematic a 

commodity and investments in the sector too long-term so that forecasting cannot be avoided. 
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Considering the point made in Chapter 4 about CCS and Supergrid representing completely different visions 

of the electricity grid. 
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Chapter 10 delves into the question of how much modelling is useful in policymaking. This 

subsection focuses on the evaluation in the Climate and Energy Package of the potential 

contribution of CCS, The policy document that gives the most detailed explanation is the 2008 

Impact Assessment accompanying the formal Proposal to allow the geological storage of CO2 and 

thus CCS deployment (DG Environment, SEC(2008) 54). It echoed the claims of CCS supporters that it 

would lower the costs of mitigation – by about 40% in the EU according to ZEP (2008a: 3). 

This subsection shows that this Impact Assessment followed strictly the “coal for electricity” 

storyline as described so far and thus failed to consider the possibility of alternatives. It also 

completely ignored the potential for deployment in non-power sectors (Capros et al., 2008).168 

The Impact Assessment noted that CCS would not be adopted spontaneously (in the electricity 

sector) in the EU because of several economic barriers, most notably: non-recognition of credits for 

CO2 capture under ETS and incompatibilities with then-current EU environmental legislation. The 

task was therefore both to analyse the economic cost and benefits of removing those barriers and to 

devise a new environmental framework to allow CCS to be employed while minimising any potential 

environmental risks (DG Environment, SEC(2008) 54). The analysis in the next few paragraphs 

focuses on the economic aspects. 

The problem definition of this Impact Assessment reveals that CCS for industrial sources is not 

considered. The first point on the “context” for introducing CCS is the “need for an economic and 

sustainable electricity supply for Europe”, the second point is “the need for CCS internationally” (DG 

Environment, SEC(2008) 54: 13). This introduction ties in well with an argumentation that should be 

familiar: first remarking on worldwide figures and trends, then arguing for European deployment: 

There is a trend of increasing coal use supported by two key factors. Firstly, coal is the most 

abundant fossil fuel in terms of known reserves (around 150-250 years at current production 

rates). Secondly, coal provides strong security of supply for countries with significant 

domestic reserves e.g. China, India and America (key coal suppliers such as Australia are a 

more diverse group than the key oil and gas producing nations). Coal produces roughly twice 

the amount of carbon as natural gas when used for power generation, and if greenhouse gas 

emissions are to be stabilised globally, carbon emissions need to be taken out of coal-fired 

power generation. 

[…] 

The costs of CCS are one of the principal barriers to uptake, both in Europe and 

internationally. However, as discussed above, these can be expected to decrease with 

increased uptake. Although there are differences in learning potential from technology to 

technology, a similar development to that of flue gas denox is likely to be experienced with 

CCS (DG Environment, SEC(2008) 54: 16). 

                                                           
168 

This reference is the only publicly available description of the parameters used in the model that was also 

applied in the Impact Assessment. Just like the Impact Assessment, it only concerns itself with the “power 

sector”. 
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In the end, the recommendation derived from the Impact Assessment modelling169 was to simply 

allow CCS and introduce it into the ETS mechanisms but offer no additional incentives (DG 

Environment, SEC(2008) 54: 16). The justification was that the model projected a large decline in 

overall mitigation costs in the EU from using CCS but did not see significant benefits from making 

CCS mandatory or subsidising it directly. Adhering, as most actors in the EU do, to basic competitive 

market logic, this seems quite a reasonable result: technologies should compete freely, on a “level 

playing field”, for their market share. 

The vital element here is, however, that the model is so set up that CCS enters the market 

competitively in 2020, that is, the model does not take into account the costs of developing the 

technology to make it available at a competitive price or, perhaps more importantly, the possibility 

that other radical innovations may also develop:170 

Subsidy for the demonstration phase itself is a different matter, and that is dealt with 

separately under the Communication on Supporting Early Demonstration of Sustainable 

Power Generation from Fossil Fuels (DG Environment, SEC(2008) 54: 5). 

The Supporting Demonstration Communication follows quite strictly the well-known mantra of “coal 

for electricity”. It introduces the discussion by noting that: 

As fossil fuels remain important parts of the EU and global energy mix, strategies for 

addressing climate change must include solutions for power generation from fossil fuels 

with radically reduced carbon footprint. In this context, technologies for capture and storage 

of CO2 (CCS) represent a crucial element in a portfolio of existing and emerging technologies 

with the potential to bring the cuts of CO2 emissions needed for meeting targets beyond 

2020 (DG Energy, COM(2008) 13: 1). 

There is no attempt to justify these assertions against the claims of other actors that, for the EU 

power sector at least, one may go as far as to do without both fossil fuels and nuclear by 2050 

(Czisch, 2005; Zervos et al., 2010). In the Impact Assessment accompanying the Supporting 

Demonstration Communication, three options for support are analysed: no support, immediate and 

coordinated member state support, and a joint private public undertaking. It finds that immediate 

support with substantial funding (up to €7 billion) is the most effective way to bring CCS online. 

Again, the “coal for electricity” storyline is pervasive: the Assessment highlights the “high risk” of 

coal not being able to “contribute to energy security” and of “falling behind in clean coal 

technologies” (DG Energy, SEC (2008) 47: ; see further below in the section Coal and the world). 

The Supporting Demonstration Communication and the Impact Assessment for the CCS Directive 

discuss the challenges ahead citing extensively ZEP’s research agenda and proposals. ZEP at least 

remarked on the polyvalent nature of the technology, discussing CCS for natural gas application and 

its applications in steel mills and other industrial buildings (ZEP, 2006; 2008a). The Commission’s 

documents, however, were rather single-minded in their equation of “CCS” and “sustainable use of 

fossil fuels” more or less with “clean coal” or at least with their use in power generation. The Impact 
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The Impact Assessment considered four options: from simply allowing CCS to introducing increasingly 

greater support measures. The PRIMES energy model was employed to assess the main economic indicators. 
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It does model some improvements in the efficiency of all technologies but no major breakthroughs. 
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Assessment for the CCS Directive indicates that no consultation took place with industrial players 

like ULCOS or the European Steel Technology Platform (DG Environment, SEC(2008) 54). Indeed, the 

publicly available information about the assumptions of the PRIMES model reveals that, for CCS, the 

only source of information was ZEP, and the technologies modelled covered electricity generation 

(Capros et al., 2008). 

It is worth recalling here some figures on mitigation potential. Coal-fired electricity generation is 

now the EU’s largest single emissions source; however, by 2050, emissions from coal-fired power 

stations are likely to be go from 997 Mt CO2/a down to at most 398171 Mt/a (mostly captured) 

according to the electrical utilities’ own estimates (Eurelectric et al., 2007). This can be compared to 

a current total of 449 Mt/a from industrial sources: cement, ammonia, petroleum refining, etc.; of 

which 107 Mt/a just from iron and steel production. Particularly for steel, it seems inconceivable to 

posit a mitigation potential similar to that for the electricity sector, unless CCS is employed. 

In summary, it is hardly surprising that, once a radical innovation is competitive, using it instead of 

less advanced technologies will lower costs. That applies for CCS, but would also apply for enhanced 

geothermal systems, the Supergrid, or warp drives. In the PRIMES model, there is no consideration 

of whether deploying any other radical innovations would have a similar effect. For the reasons 

explained in Chapter 1, it is in general quite problematic to try to model the improvements of any 

technology, particularly in its demonstration phase, as this modelling relies on very strong 

assumptions. The Commission documents trust the assurances of the concerned industrial actors 

grouped in ZEP. These actors have the expertise and there is no reason to doubt a priori that the 

goals will not be achieved. However, other sets of actors, such as those belonging to Desertec, 

Friends of the Supergrid or other initiatives, may provide completely different but equally plausible 

goals in defence of the Supergrid. The “coal for electricity” storyline, however, succeeded in framing 

CCS as the only credible radical innovation. 

6.2.5 Coal and the world 

Another secondary argument in CCS documents is that the EU could become an “exporter” of these 

technologies (DG Energy, COM(2006) 843: 14; DG Environment, SEC(2008) 54: 19) (DG Energy, SEC 

(2008) 47). The export obsession builds on the argument that “developing clean coal and carbon 

capture and storage is crucial at the international level” (DG Energy, COM(2007) 1). There is merit in 

this view, given that on a global scale the consumption trends and the low standards of living of 

large numbers of people do seem to point towards a continued need for fossil fuels, including large 

amounts of coal.  

However, the idea of export presupposes a willing buyer. Taking this basic factor into account, the 

situation does not look rosy for anybody (Meadowcroft and Langhelle, 2011c: 275), but the EU is in a 

particularly bad position. The US has been the pioneer and long-time leader in CCS research. With 

sizeable programmes now running not only in the EU, and the US, but also Canada and Australia 

(SBC Energy Institute, 2012), it is hard to argue that the EU would benefit from exporting to those 

countries any more than vice versa. However, the big prize was expected to be in China’s (in)famous 

“one (or two) new coal-fired power plants every week” (Harrabin, 2007), which then was toned 
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Value given as 100 Mtoe, converted first into 4186800 TJ and then into 108 Mt Carbon according to average 

Carbon Emission Coeficient values in European UNFCCC submissions. 
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down to just “one new coal-fired power plant a week anywhere in the world [most likely in China]” 

(DG Energy, COM(2008) 13). Impressionistic factoids aside, the increase in coal consumption in 

China has indeed been staggering, as discussed in Chapter 5. Nevertheless, China’s domestic 

technologies to improve coal power plant efficiency are already among the most advanced in the 

world (IEA, 2012c: 36). Furthermore, China would expect CCS to be part of a range of low-carbon 

technologies that should be transferred to developing countries as per the technology transfer 

provisions of existing and likely forthcoming climate change mitigation agreements (Wilson et al., 

2011; Jaccard and Tu, 2011; Dapeng and Weiwei, 2009). 

Other possible markets include Japan, South Korea and India, but India would likely be in a similar 

situation to China. Thus, assuming that Japan and South Korea do go down the path of generating a 

substantial part of their electricity from coal, the potential CCS exporters from the EU would have to 

compete for those two markets with CCS producers from the US, Canada and Australia. It would also 

not be far-fetched to surmise that most parts would not be built in Europe, either, but rather closer 

to the potential markets. There is certainly no shortage of manufacturing hubs in East and South-

East Asia. In sum, chances are that CCS would not be a great export hit for the EU. 

Finally, if the EU were genuine about its concern that CCS is desperately needed for coal-fired power 

generation in developing countries; then it could help develop CCS to suit the needs (geology, type 

of plants, etc.) of those developing countries rather than its own. For instance, by increasing the 

clout and financing of its successful cooperation with China, which started in 2006 with British 

involvement and has stayed in the symbolic figures of a few million euros (Senior et al., 2011; DG 

Climate, 2010a). This would certainly help the Chinese set up a demonstration programme of their 

own (Zheng et al., 2011). Nonetheless, even the endless frontier for coal technologies in China may 

actually soon reach its limits. Recent developments show clear signs that China is trying to follow the 

EU’s route away from coal in the 1990s and 2000s, albeit within its own structural constraints: it will 

be importing more natural gas from Russia (Marson, 2013), capping coal consumption (Hannam, 

2013), all while still investing heavily in renewables (REN21, 2013). 

6.2.6 Summary 

The three main arguments of the “coal for electricity” storyline have proven to be far less robust 

than they seem at face value. Firstly, on the future role of coal, it is odd to assume that coal will 

remain a key contributor to EU’s security of supply as part of an argument to influence the very 

policies that will help determine whether that is indeed the case. Secondly, whereas the competition 

for this resource ought to be tempered by its comparatively larger and well-distributed reserves; 

coal has been affected by the same price volatility as other fossil fuels. Since Europe has few 

profitable reserves of its own, the argument of energy security seems rather weak. Thirdly, on the 

lack of alternatives, the Communications not dealing with CCS mention a number of options 

including nuclear power and drawing gas from other resources, even if they remain silent on more 

ambitious plans such as the Supergrid. The mantra that “all resources are needed” may serve more 

to appease as many political constituencies as possible than to fight climate change. 
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In addition, the results of economic modelling to which ZEP was particularly attached,172 have severe 

limitations. At best, they are good at projecting the play among well-established technologies but 

have little use in assessing the value of radical innovations, precisely because these innovations have, 

by definition, an element of uncertainty. Last but not least, against the hopes of many CCS 

proponents, investment in CCS will probably not give the EU a competitive edge against its trading 

partners: firstly, because those who can afford CCS are also racing to acquire the technology 

themselves, and secondly, because those who cannot afford it will not be prepared to pay for it but 

rather expect a technology transfer on moral grounds (and justifiably so).173  

6.3 Conclusion 
This chapter has firstly noted that the adoption of the global “coal for electricity” storyline was 

based on a series of international events, mostly discussed in previous chapters: the entry into force 

of Kyoto, the publication of the IPCC’s Special Report, the IEA’s publications, as well as the illusion of 

Russian dominance. The chapter then concentrated on one further aspect of the adoption of the 

storyline, namely the uncritical embrace in the EU of US-centric understandings of the role of CCS. 

Some important factors include a long-standing feeling of being behind in many cutting-edge 

research fields, the worldwide influence of the Princeton Wedges, and the linkages between the UK 

and the US through CCS pioneer BP. 

The second part of the chapter has focused on critically analysing the fundamental arguments of the 

“coal for electricity” storyline in the EU. It is a summary of such arguments extracted from legislative 

and official documents, which are more closely reviewed in the following chapters. Nonetheless, for 

the sake of exposition, the arguments are referenced to the example of Commission documents, 

which by law and convention seek to propose or establish the consensus view. To put it briefly and 

bluntly, the arguments appear rather weak. Firstly, coal cannot simply be assumed to remain a key 

part of the generation system. Secondly, coal is comparatively abundant but not “cheap”, especially 

in the EU. Thirdly, alternatives do exist, even if they are not palatable to the same actors. Fourthly, 

CCS modelling as used in the EU has been flawed because the inaccurate “lack of alternatives” 

premise is combined with unwarranted assumptions of “cheap CCS”. Finally, it seems unwise to seek 

innovation leadership by following the choices of others that have far better starting conditions: 

more accessible fossil fuel reserves, earlier start of research, better-funded and motivated 

demonstration programmes. Equally unreasonable is to dream of big sales to customers that may 

not be interested in the goods, or unwilling to pay a good price for them. 

The question here is not whether having CCS would be good. Of course, if it could be somehow 

guaranteed that by a relatively early date, for a reasonable sum, CCS would be widely available; 

there would be few concerns about investing on it, even for the EU. However, the situation is far 

more uncertain than that; in other words, the investment involves a significant level of technological, 

financial and other risks. The potential of CCS to make deep cuts in CO2 emissions would certainly 

justify some risk taking; indeed, in an ideal world where greenhouse gas reduction could take 
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ZEP is known to emphasise how much cheaper CCS will be compared to its alternatives (ZEP, 14/11/2011; 

Prof. Peter Cook’s notes after Australia-EU meeting). Needless to say, proponents of other technologies also 

note that their choice will be the cheapest. 
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To become aware of the immorality, one can imagine the following analogy: a rich nation investing heavily 

on a vaccine for an illness that has all but disappeared in its territory merely in the hopes of exporting it to a 

much poorer country for a profit. 
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precedence over, for instance, conspicuous consumption; maybe there would not be a need to 

scrutinise this investment. This is a point Chapter 10 returns to. However, until that happens, the EU 

has ended up risking the limited money and time available in a particular kind of CCS that it may well 

not need while neglecting both other variants of CCS and other types of mitigation. This is what 

storylines are capable of. They can present the undeniable benefits of certainly having the entire 

suite of CCS in our global mitigation portfolio as the justification for subsidising the research into a 

particular kind of CCS in a couple of countries in Europe. 

The case of promotion of CCS for coal-fired power generation in the EU seems to be an example of 

the messy nature of technological development. No other technology at such an early level of 

development made it to the negotiating table with such force as CCS. There were no calls for a 

massive ramp-up of geothermal options, and even nuclear fusion seems to have been supported 

much more quietly and only because of a certain inertia going back to the days of Euratom. As can 

be gleaned from the following chapters, the credit goes to a powerful discourse coalition embodied 

in ZEP. This coalition formed around a “coal for electricity” storyline that resonated with the 

expectations and goals of many actors involved, notably those that wanted a cheap, impactful 

option and those that wanted to avoid politically uncomfortable decisions, such as devaluing big 

utilities. 
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Chapter 7.  

Coal For Electricity in the EU:  

Lead-Up and Uptake 

Chapters 3 and 4 introduced the EU system and its “policy environment” in all aspects relevant to 

the promotion of low-carbon energy technologies in the period around the Climate and Energy 

Package, including two possible radical innovations for the EU to invest in: CCS and the Supergrid. In 

turn, Chapters 5 and 6 have focused respectively on the global development and on the adoption in 

Europe of a “coal for electricity” storyline for CCS. This storyline saw CCS as the only viable 

mitigation option for the power sector, which diverted attention from perhaps more essential uses 

of the technology in industrial sectors, as well as from complete alternatives, such as the Supergrid. 

This storyline made it into the EU largely thanks to a conjuncture of events. 

This Chapter 7 is the first of the three “process tracing” chapters of this thesis, which look at events 

prior, during and after the Climate and Energy Package. This chapter traces CCS developments in the 

lead-up to the Commission Proposals in January 2008, also noting and contrasting any developments 

relevant for the Supergrid. This helps ascertain the actual level of interest in each technology among 

the different actors and the uptake of the “coal for electricity” storyline presented in Chapter 6. 

Chapter 8 focuses on the negotiation of the Climate and Energy Package during 2008 and Chapter 9 

looks at its consequences. 

The three existing short works dealing with the political history of CCS in the EU present a good 

summary of the events, but the analyses are constrained by their brief nature. Two of them follow 

rather voluntaristic narratives whereby the Commission drew on CCS to solve the conflict between 

vulnerability in energy supply and its climate consequences with each highlighting the opposition in 

Parliament (Claes and Frisvold, 2011) and in member states (Chiavari, 2010). Fischer (2012), who 

seeks to analyse CCS as a “Europeanised” technology, emphasises rather the proactive role of states 

like Norway, the UK and the Netherlands, as well as the interest of the Commission in controlling a 

new area of EU policy. However, the analysis is shallow and leaves many open questions, for 

instance, why none of the initiators have a truly “coal-based economy” (p. 93) yet helped to push 

along a “coal for electricity” narrative. Furthermore, Norway is depicted as an “important player” (p. 

94) keen to influence technological development in the continent towards its own strengths, but 

Fischer provides no evidence of its active influence beyond it being an early CCS user. Its non-

membership of the EU was probably an impediment. He also points out the unprecedented nature 

of EU-level funding for CCS (p. 94-5); but has no space to analyse the causes and implications of this. 

The analysis in this and the following chapter thus constitutes a significant addition to the literature 

by providing a more nuanced picture of who, when and how the legislation was initiated, defended 
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and opposed. Throughout, it also contrasts the rise to dominance of a “coal for electricity” storyline 

with the realities on the ground. 

The sections below proceed in rough chronological fashion but focusing on one actor at a time. The 

first section concentrates on the role of certain countries, in particular the UK, in introducing CCS to 

the European level. The second section presents the contributions of the European Commission, 

mostly DG Environment, and the Zero-Emissions Power platform (ZEP) in the pre-legislative stages. 

The third analyses the respective roles and responsibility of the Commission and the Council for the 

raft of Communications on “An Energy Policy for Europe”. Finally, the European Parliament and its 

reactions to the other actors are introduced. Throughout, this chapter shows that the pervasiveness 

of the “coal for electricity” storyline was already apparent and therefore proved determinant for the 

final outcome, which Chapter 6 analyses in detail. 

7.1 The British bridge 
By early 2004, the EU had already taken two decisive steps to address climate change –namely the 

passing of ETS legislation and of (non-binding) renewable generation targets. These set it apart from 

other international actors and already provided the grounds for a certain claim to leadership. 

However, the knowledge that Kyoto was close to entering into force provided the incentive to gear 

up for a more ambitious climate policy. This section shows how the UK government’s strong claim to 

climate leadership facilitated the creation of a bridge between, on the one side, CCS expertise 

accumulated on its soil (if only repatriated from US ventures) and, on the other side, the knowledge 

requirements of the EU-level for a radical innovation to achieve its common climate targets. 

In the very early days of concerns about the climate, the UK had considered CCS as a potential 

mitigation option for British coal-fired power stations. Nevertheless, the UK Department of Trade 

and Industry dismissed CCS as a mitigation tool for the coal industry in its 1993 Coal White Paper 

that followed the signing of the UNFCCC. Remarkably, this Department also ignored CO2 as a 

pollutant in its 1994 Clean Coal Technologies Programme. The British signature of the Kyoto Protocol 

forced CO2 into the Programme but did not manage to change the Department’s negative 

assessment of CCS, which in 2001 only recognised the possibility for enhanced oil recovery (EOR) at 

the British North Sea fields (Office of Science & Technology, 2002). 

The EOR option was specifically recalled in the 2001 opinion of the Department’s Chief Scientific 

Advisers Energy Research Group (Office of Science & Technology, 2002), which was then quoted in 

the 2003 White Energy Paper (DTI, 2003). The focus was mainly on the possibility to extend the use 

of coal for power generation and use the captured CO2 stream for EOR; however, in 2004, i.e. after 

Bush’s FutureGen announcement, a review by the Department concluded that EOR was not 

economically attractive in the North Sea, although it acknowledged it could be used for CCS 

demonstration (Scrase and Watson, 2011: 167-169). 

Around this time, BP had already decided to apply CCS at its gas processing plant of In Salah, Algeria, 

which became its first and the world’s largest integrated geological CCS project, entering full 

operation in 2004 (MIT, 2011). BP must have followed closely the aforementioned discussions at the 

Department of Trade and Industry and, for its part, the Department must have known of BP’s plans. 

As noted in Chapter 6, BP was at the centre of many research networks in the US, the country that 

hosted by far the most extensive and advanced research on this technology (van Alphen et al., 2010; 
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Stephens et al., 2011). As a direct result of its US-gathered expertise, BP was able to present its 

Peterhead project in 2005 as sole competitor for a first UK demonstration power station, drawing on 

the Department’s comments about EOR (Scrase and Watson, 2011: 170). Peterhead was an 

appealing prestige project both for BP, deep in its “beyond petroleum” strategy, and the UK 

government, trying to shake off the bad press from the Iraq war. 

However, EU environmental legislation could hinder CCS deployment through potential 

incompatibility with certain regulations on the dangerous storage of chemicals (CoEC, 1996/82/EC), 

which called for the establishment of a specific regulatory framework for CO2 storage. Nonetheless, 

under the Commission’s guidelines for monitoring emissions under the ETS, there was already a 

possibility for member states to regularise CCS by providing a suitable accounting methodology. 

With the Peterhead project in mind (UK CCS Consultant 16/11/2011; IEAGHG, 18/11/2011), the UK 

government called together an “Ad Hoc Group of EU Experts on Monitoring and Reporting for CCS in 

the EU ETS”, which included experts from academia, industry, and government. The UK-based 

contribution was the most significant, including the environment and industry departments of the 

government at the time, as well as oil companies BP and Shell, the ERM consulting firm and the 

IEAGHG, which is sited in Cheltenham, England. There was also a strong presence from Norway: 

Statoil, the consultancy firm Det Norske Veritas, a research institute, and a government department. 

The remainder were French technologist Alstom, the Danish, Dutch and French national research 

institutes, and the Commission’s DG Environment and DG Research (Dixon, 2006a). This group met 

for the first time in April 2004 and regularly thereafter until the EU process started (IEAGHG, 

18/11/2011; Dixon, 2006a). 

Notably, none of the countries directly represented in this ad hoc group of CCS experts has cheap 

domestic coal reserves. In fact, the UK, the Netherlands and Norway possess reserves of natural gas 

on the North Sea, which they all exploit for heat and power generation. Furthermore, both the 

Netherlands and France have expressed interest in CCS for industrial applications, respectively in the 

Rotterdam port, and in the steelmaking industry. Yet eventually, they would end up acquiescing or 

contributing to CCS policy in the EU that closely followed the “coal for electricity” storyline. Also 

interesting are the links that all these countries now have to the development of a Supergrid 

through the North Seas Countries Offshore Grid Initiative, mentioned in Chapter 4. 

This section turns to the other two other important actors in the early socio-technical sphere174 for 

CCS in Europe: Netherlands and Norway. Chapter 9 analyses the French steelmaking CCS project that 

became the centre of the high-profile disagreement involving the Commission, the French 

government and steelmaker ArcelorMittal. 

7.1.1 The Netherlands 

The Dutch government set up the first CATO175 R&D programme in 2004 based on expertise at the 

University of Utrecht, with funding from the Ministry for Economic Affairs. In this context, the 

Energy Research Centre of the Netherlands, the Dutch Organisation for Applied Scientific Research 

as well as the Dutch Environment Ministry also carried out some early work (e.g. Menkveld, 2004). In 
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politicians interact. 
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addition, CCS was taken into account as early as in the 2003 revision of the Mining Law of the 

Netherlands (De Coninck and Huijts, 2004). However, demonstration work did not start in earnest 

until the 2006 general elections brought in a government that supported CCS and eventually made 

the decision to enter the competition to build one of the 12 European demonstration plants (ECN-

CCS, 03/11/2011). 

Between 2007 and 2008, CATO-2 was launched and some small demonstration projects also 

received funding by the government; but the most significant element was the creation of a CCS 

Task Force to develop the two Dutch flagship CCS projects, for industrial applications in the port of 

Rotterdam and for power applications in the northern provinces (Vergragt, 2011: 198-200). The 

latter is typical of the projects featuring coal-fired power stations and could be seen as an extension 

to similar projects in Germany. German companies (viz. the utility RWE) participate in it and, due to 

the proximity of the power station to the border, it is likely to feed into the German grid. 

Nevertheless, it is less mature than the so-called Rotterdam Climate Initiative (Vergragt, 2011: 194).  

The Rotterdam initiative is a prominent example of the potential uses of industrial applications of 

CCS in the EU.176
 At the beginning of the hype around CCS, the ambitious idea circulated that the 

Netherlands could benefit economically by storing other countries’ CO2, with Rotterdam profiling 

itself as both a low-carbon city and a hub for CO2 offshore storage (Schlumberger, 22/11/2011). In 

the letter of intent associated with the Rotterdam initiative, the Environment Minister pledged to 

include CCS in the EU ETS as well as improve the regulatory framework. However, national funds 

were not allocated then nor have any large sums ever been allocated to CCS in the multiannual 

budgets of the Dutch government. In this context, the Rotterdam Initiative could not be expected to 

sway the debate in the EU towards more support for industrial CCS projects (Vergragt, 2011: 204-5). 

Another important development in the Netherlands was the selection in 2008 by Royal Dutch Shell 

of a depleted gas field under the township of Barendrecht in South Holland to trial onshore storage 

for CO2 from its refineries in the Rotterdam area. This would have been a first in Europe and 

enthusiasm from its proponents was high (Hulspas, 2008). However, as noted earlier, the project 

was cancelled in 2010 in the face of strong opposition voiced by the affected population in a vote in 

2009 (Vergragt, 2011). Eventually, given the abundant storage in depleted the North Sea the Dutch 

government chose to avoid trouble by transposing the EU CCS Directive without allowing onshore 

storage (Ministry of Economic Affairs Agriculture and Innovation, 2011). 

To sum up, the Netherlands has a well-developed project for industrial applications of CCS with its 

Rotterdam climate initiative, which has the potential to be linked to other European projects. 

Nonetheless, the setback to the Barendrecht refinery plan, plus a lack of actual investment made the 
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 The Rotterdam Climate Initiative is a partnership of local and national government plus an industry group 

created in 2007 with the aim to reduce the carbon emissions in the Rotterdam industrial and port area by 50% 

by 2020 (compared to the country target of 30%). It relies substantially on CCS, with an expected reduction 

of 20 Mt CO2/a in industry towards this mitigation goal compared to 7 Mt CO2/a each for energy savings and 

“sustainable energy”. The promoters of the initiative hope to bank on the favourable conditions in Rotterdam 

for the deployment of CCS: high reliance on fossil fuels, high concentration of pure CO2 sources and 

availability of residual heat (useful to run the CCS equipment) as well as an existing pipeline. There are also 

convenient offshore storage opportunities. Given these favourable circumstances, there are hopes to connect 

the future Rotterdam network to other nearby industrial hubs such as Antwerp (North Belgium) and the Ruhr 

(North-western Germany) (Vergragt, 2011: 192-3).  
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Dutch government unlikely to influence the dominating storyline, although it might benefit from the 

“shift” in the understanding of CCS. One can nevertheless highlight the role of the Dutch Energy 

Research Institute in bringing industrial applications of CCS to the fore at the IEA/UNIDO industrial 

CCS Roadmap (Gielen et al., 2010). 

7.1.2 Norway 

While Norway is not a member of the EU, it became the world’s first host (and, through state-owned 

Statoil, operator) of a CCS project with the 1996 start-up of the Sleipner offshore gas platform. 

Norway is therefore an important actor for the EU process of promotion of CCS. Furthermore, 

Norway does form part of the European Economic Area and the European Free Trade Agreement 

and its economy is greatly integrated with that of the EU, for whom it is a key supplier of fossil fuels. 

In addition, Norway belongs to the European Research Area and has therefore participated in many 

EU projects highlighted in Chapter 4. In fact, Norwegian firms and research institutes, notably Statoil 

and the SINTEF oil research institute,177 have participated in CCS R&D projects throughout the world. 

Finally, Norway’s prominent local NGO the Bellona Foundation and Statoil are both ZEP members. 

Bellona is mostly funded by corporate donations but few would question its independence. 

Nonetheless, on the issue of CCS, it has often adopted a stance towards the technology more typical 

of the oil and gas companies than of other NGOs. This will be shown throughout this thesis and 

particularly in Chapter 9 (Tjernshaugen and Langhelle, 2011: 108; van Alphen et al., 2009b). 

Since 1996, CCS has become the flagship of Norway’s climate change response. A country often 

praised for its progressive policies, Norway soon found itself in an awkward position on climate 

change given the substantial wealth it has accumulated by selling its abundant oil and gas reserves, 

mainly to the rest of Europe. Somewhat ironically, however, Norway’s electricity generation is 

almost totally dominated by hydropower, so that CCS hardly has a market there. Thanks to the 

cheap energy prices allowed by this kind of generation, Norway has historically promoted a 

substantial metallurgic industry, which in recent years has been driving emissions growth, alongside 

its oil and gas industry, which was already responsible for more than a quarter of its greenhouse gas 

emissions (Berglund, 2011). 

During the early debate on the country’s responsibility vis-à-vis the UNFCCC, CCS was initially 

proposed for the gas turbines that power offshore oil and gas platforms, which contribute up to 80% 

of the sector’s emissions. However, the cost was deemed too high. More recently, the debate has 

mainly revolved around the application of CCS to one existing and one planned natural gas power 

stations. They are meant to provide some backup for Norway’s hydro resources, but their (future) 

use would represent a significant increase in the Norwegian carbon budget (Tjernshaugen and 

Langhelle, 2011; van Alphen et al., 2009b). 

It is remarkable that, despite the initial application of CCS to gas processing (an industrial application) 

and a totally different energy mix to most other players (both in Europe and overseas), the 

Norwegian CCS strategy closely follows elements of the “coal for electricity” storyline. Thus, while 

the focus is “on post-combustion capture from gas-fired power plants and offshore geological 
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Statoil merged with the oil and gas division of NorskHydro in 2007. The Norwegian government was a 

major stakeholder in these two energy companies, the largest in their sector in Norway and still controls 67% 

of the ensuing company, which eventually retained the name Statoil. Norsk Hydro now holds both hydro 

power and aluminium smelting businesses. 
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storage in conjunction with EOR”, reflecting Norwegian material circumstances; the “high hopes for 

technology improvement and export” closely resemble the characteristics of “coal for electricity” 

(Tjernshaugen and Langhelle, 2011: 119). Not much attention has gone to the industrial sector, even 

though its share of CO2 emissions (19%) is actually larger than the power sector (16%) (The 

Norwegian Pollution Control Authority, 2006: Figure 2.5). For example, Norsk Hydro, which has 

previously vied for the chance to build CCS power stations (Tjernshaugen and Langhelle, 2011: 

112),178 has been trying to improve CO2 capture conditions alongside reducing fluorocarbon (i.e., not 

CO2) emissions from aluminium electrolysis,179 which dominates industrial emissions in Norway 

(Criscione, 2009). However, such efforts to accelerate preliminary steps for industrial capture have 

not attracted attention outside a small circle of experts. 

The Norwegian CCS industry had the reputation and contacts to influence the EU debate and it 

certainly participated actively in ZEP. However, the Norwegian position did not move the 

argumentation very far at all from the existing consensus on the “coal for electricity” storyline. 

7.1.3 Summary and analysis 

The previous sections have shown how the UK acted as a knowledge hub on the topic of CCS and a 

bridge towards informing EU-level legislation, which the Commission greatly appreciated (CCS 

consultant, 16/11/2011). A combination of factors made this possible: on the one hand, the 

experience gathered by BP and, to a lesser extent, Shell, as well as the location of the IEAGHG, and 

on the other hand, the bid by the UK government for climate leadership. The UK’s efforts brought 

together experts from other pioneering countries, such as Norway and the Netherlands (where Shell 

has its second headquarters). These countries and their multinationals accompanied the initial steps 

of the formation of EU policy on CCS. 

There is however a stark contrast between the interests and circumstances of these countries and 

the focus of subsequent communications and legislation in the EU on CCS for coal-fired wholesale 

power stations. As mentioned above, rather than coal reserves, the UK, the Netherlands and Norway 

all possess natural gas reserves, albeit dwindling. More importantly for the present thesis: shortly 

after the promotion of CCS was approved and already encountering issues, all of these countries 

quickly showed interest in the emerging storyline about a pan-European Supergrid that was 

embodied in the North Seas’ Initiative (Ministers of the North Seas Countries, 2009). Indeed, the 

longest submarine HVDC cable in the world already today connects Norway and the Netherlands. 

The original contract had been awarded to Swiss/Swedish company ABB in 2000 but the 

construction was delayed until December 2004 (ABB UK, 2013). A similar cable has connected the 

Netherlands with the UK since 2011 (Carrington, 2011a). The existence of this infrastructure raises 

the question of why the Supergrid did not receive even a fraction of the high-level attention given to 

CCS in the UK, the Netherlands and Norway just as massive interconnection investments were being 

assessed and approved. 

The explanation seems to lie in the difficulty to take the two radical innovations seriously. CCS was 

good enough, everything seemed to speak in its favour, why search for something else? CCS simply 
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See previous footnote. 
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The aluminium smelting process involves large amounts of electricity, which is largely carbon-free in 

Norway; however, the process itself is also carbon emissions intensive, mostly CO2 from anode combustion 

but also perfluorocarbons (Columbia Climate Center, 2010). 
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occupied all the space for radical innovation in policymakers’ minds. Subsequent chapters return to 

this topic of succession between hype cycles whereby the Supergrid seems to have filled the void 

left by the retreat of CCS. In addition, the promise of exports could overcome the obvious limitations 

to a massive deployment of CCS with their dwindling or simply non-existent fossil fuel reserves, 

particularly of coal. Furthermore, since the initial meetings among these countries simply 

propagated a very broad notion of CCS, anyone hoping for a general development of the technology 

in many applications was reassured. It was only later, when more concrete proposals were being 

made, and particularly, at the end, when funds were committed, that the core of the CCS storyline 

was revealed as “coal for electricity”. 

 

Figure 7.1: The succession of hype cycles 

Source: Redrawn and modified from Bakker (2010) 

7.2 The move to the European arena 
The Commission services, notably DG Environment, followed closely the increasing attention 

devoted to CCS. Revisions to the first European Climate Change Programme (ECCP) were announced 

in its February 2005 Communication on Winning the Battle against Climate Change with emphasis 

on emission reduction options to achieve the 2°C target. CCS was mentioned in a prominent position 

on par with broad categories such as energy efficiency or renewable energy (DG Environment, 

COM(2005) 35 10). Indeed, the Commission found CCS unavoidable in order to meet the target 

(ENVI-ECCP, 14/04/2013). 

However, it is interesting to note that this unavoidability referred to the global situation. The Staff 

Working Paper accompanying this 2005 Communication cites a specially commissioned report that 

modelled global “Greenhouse gas reduction pathways” towards the 2°C goal (Criqui et al., 2003). 

Notably, all statements on technology refer to global requirements. No attempt is made to 

differentiate between the world’s regions on technology use. As noted in previous chapters, 

different energy sources will most likely play different roles in, for instance, South America than in 

Europe. However, in this analysis, CCS is simply taken to represent a uniformly large mitigation 
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potential, in particular for coal, only second to energy efficiency and somewhat higher than that of 

renewables. This tendency to focus on the global situation to argue for specific measures within the 

EU, as noted in Chapter 6, seems to have started early on. Crucially, even though the modelling 

report does not reveal the assumptions of those models on technological progress, the Staff 

Working Paper does cite the IEA widely, notably the World Energy Outlook 2004 (DG Environment, 

SEC(2005) 180). Given the figures, it can be deduced that both report and paper share the IEA’s very 

conservative estimates about renewables (see Chapter 5). 

Against this background, the Second ECCP was officially launched by the Commission in October 

2005 under the UK presidency of the Council. The UK government wished to provide a much more 

technological focus (Whitman and Thomas, 2006), and this included setting up Working Group III 

specifically on CCS, which drew heavily on the human and material resources mobilised by the UK 

government to make Peterhead viable (UK CCS Consultant 16/11/2011; IEAGHG, 18/11/2011). Other 

working groups dealt with aviation, cars, shipping and adaptation as well as with reviewing the first 

ECCP. 

There were four meetings of ECCP Working Group III from February to May 2006, with a final report 

published in June 2006. The meetings discussed, firstly, the state of development of the technology 

and the estimates for its mitigation potential, secondly, the environmental risks and impacts, thirdly, 

the economics of capture and storage and finally the conditions for an enabling policy and legal 

framework (ECCP Working Group 3, 2006). Key issues such as the economic potential, the cost 

estimates and risk analysis were all referenced to the IPCC Special Report (2005). At the meetings, 

there was generally a positive attitude from most actors, including Greenpeace and other NGOs that 

would later become critical of CCS. Power utilities, in particular those operating in the UK and 

Germany, were quite active (ENVI, 14/04/2013). By contrast, representatives from the steelmakers’ 

and cement manufacturers’ EU-level associations (EURAFER and CEMBUREAU) did not attend the 

final meetings; steelmaking or cement firms themselves were not present at all (ECCP Working 

Group 3, 2006). It seems that nobody felt the need to involve (or get involved on behalf of) industrial 

applications of CCS; the “coal for electricity” storyline was slowly becoming the prevailing narrative 

on what CCS was about. 

Eventually, the 2007 CCS Communication would draw on the ECCP Working Group III documents as 

well as on the opinion of the Zero Emission Power Platform (ZEP). Indeed, the ECCP Working Group 

III had already considered two of ZEP’s policy documents: the Strategic Deployment Document and 

the Strategic Research Agenda that only became public in August 2006. These contained the basic 

propositions that would guide ZEP’s public positions. The subsection below introduces the 

significance of this new platform. 

7.2.1 European Technology Platforms 

The March 2003 European Council called on the Commission to establish European Technology 

Platforms. These Platforms were to bring together industrial and research partners to lead in the 

development of wealth-generating new technologies (European Council, 2003).180 Between 2005 

and 2006, seven such stakeholder platforms were created under the energy subheading: biofuels, 

nuclear, photovoltaics, renewable heating, smart-grids, wind, and, most importantly here, ZEP, 
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Notably it highlighted plant genomics and “the transition to hydrogen as a fuel”. 
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which was launched in late 2005. ZEP has probably been one of the most influential of all platforms, 

as its publications became a reference point in the negotiations for the CCS components of the 

Climate and Energy Package (Claes and Frisvold, 2011). As noted in the previous chapter, the 

Commission’s “Sustainable power generation” communication (COM(2006) 843: 6) explicitly 

acknowledged ZEP’s Strategic Agenda and Strategic Deployment documents (ZEP, 2006) as the 

inspiration for the demonstration programme of 10-12 power plants using coal and gas. This 

initiative was rebranded “EU Flagship Programme” on 3 October 2007 and focused on obtaining EU-

level funding on top of whatever Member States were prepared to spend (ZEP, 2007). Further 

argumentation for this was developed throughout 2008 and presented to all policymakers in a series 

of documents released prior to all major decision-making moments. More specific documents were 

communicated to CCS supporters within the institutions prior to the votes. 

ZEP’s membership naturally conditioned the kind of advice it produced and this is highly relevant for 

the present thesis. By definition, styling itself as a “power plants technology platform”, industrial 

applications were excluded from the start. Nonetheless, its members were not exclusively 

associated with power generation. We find three categories among them: the technology providers 

for capture technology and power plants, viz. Alstom, Siemens, General Electric; those with the 

injection and geological expertise, viz. oil companies, Schlumberger, Foster Wheeler, and, finally, 

utilities that own power stations, viz. Vattenfall, Endesa and EDF. While the first two categories, 

especially the injection experts, could in principle also participate in other groupings, they chose to 

be only members of ZEP. 

The main non-energy CCS stakeholder grouping is the European Steel Technology Platform (ESTEP), 

which incorporates all major steel producers (ArcelorMittal, Tata Group, ThyssenKrupp, etc.). ESTEP 

carries out research on CCS separately from ZEP, in very close coordination with the ULCOS 

programme. Unlike ZEP, ESTEP/ULCOS have longer-term prospects beyond CCS, such as future steel 

production by electrolysis. Another such grouping is the European Cement Research Academy. 

However, this grouping was not set up by the Commission as a technology platform nor is it 

supported by the European research information system (CORDIS). It is also possible that CCS 

applications might be addressed under other European Technology Platforms, but their activity is 

minimal. There are no platforms to promote research into CCS applications for gas processing and 

ammonia production. Nonetheless, both these options are relatively mature, and probably have no 

need for a technology platform as such. It is remarkable that no incentives to their widespread 

application have been envisaged either as a means to promote the CCS concept overall. 

Because ZEP attracted most attention and resources, it easily established itself as the 

institutionalised discourse coalition for CCS, with its own delineation of what the technology should 

look like. Power utilities were key drivers in its profiling as leader on CCS. Swedish multinational 

utility Vattenfall has been one of the most proactive members (Vattenfall, 18/01/2013; RECH-CCS, 

12/12/2011). As noted before, Vattenfall believes that promoting CCS is the responsible way to deal 

with the enormous fossil fuel assets it had acquired in the continent since liberalisation, amounting 

to 52% of its total capacity (Vattenfall-CCS, 18/01/2013; Vattenfall, 2010: 2).181 Other companies 
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The extent of the importance of Vattenfall for Europe’s coal industry and vice versa can also be seen in the 

fact that the chairman of Vattenfall’s Mining and Generation division is the president of the European coal 

industry association Euracoal. 
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such as German-based RWE or Italian-based Enel have similar percentages of coal capacity (RWE 

Innogy, 2011: 4; Enel, 2010: 117-8); in turn, Électricité de France have a very high percentage of 

nuclear capacity, but mostly lack renewable generation and coal dominates their thermal output. 

How to explain the relegation of industrial applications? Power utilities with large amounts of coal 

resources could be expected to adopt a “coal for electricity” storyline, trying to continue with their 

business model while tackling climate change. For its part, the broader membership of ZEP, including 

gas-producing companies and countries, also guaranteed natural gas a place in all its 

communications; even if the economics dictated that CCS for natural gas did not seem likely in the 

near term. However, it was up to other stakeholders to spur interest in industrial applications. Here 

accusations flow in all directions: steelmakers may complain that the Commission does not take into 

consideration the needs of industry (ESTEP, 20/12/2011); the Commission then retorts that industry 

does not collaborate (ENER-CCS2, 6/12/2011). Other technologists corroborate that, for instance, 

ArcelorMittal “is not interested in discussing seriously anything related to CCS” (Schlumberger, 

22/11/2011). In general, there seems to be a large disconnect between what each actor expects 

from the others and what they are prepared to put on the table (ULCOS, 14/01/2013). Thus, ZEP was 

left as practically the sole voice in CCS. As noted above, issues related to the promotion of industrial 

applications of CCS around an ArcelorMittal steel mill in France will be further explored in Chapter 9. 

7.2.2 Summary 

DG Environment was quick to seize on the opportunity to argue for an achievable 2°C target thanks 

to CCS. At the time, the models employed could not meet the necessary emissions reduction 

without CCS, which became the radical innovation of choice. Notably, those models dealt in global 

averages and likely shared the IEA’s pessimistic prospects for renewable energy. This was the state 

of knowledge at the Commission when CCS was formally introduced into the Second ECCP in 

collaboration with the UK Presidency. At the convivial ECCP meetings, CCS was well received but 

largely framed as a power sector technology. Steelmakers and cement manufacturers associations 

did not attend the final meeting. The final conclusions drew heavily from ZEP’s input, whose 

documents were by definition focused on the power sector. Furthermore, companies with much of 

the technical expertise needed specifically for CCS were only represented at ZEP, shunning other 

associations like the steelmakers’ ESTEP. With no competition from renewables, and exemptions 

from ETS, the lack of a business case for industrial companies to install CCS was already obvious the 

and likely had an impact on these trends. 

7.3 Initial support for CCS 
The ECCP provided substantial material from which the Commission could draw to publish its raft of 

Communications under the umbrella of “An Energy Policy for Europe” 182 on 10 January 2007. The 

contents of these Communications have already been (partially) analysed in Chapter 6. These 

documents, accompanied by their corresponding Impact Assessments, were: 

1. Limiting Global Climate Change to 2 degrees Celsius 

2. An Energy Policy for Europe 

3. Renewable Energy Roadmap 

4. Priority Interconnection Plan 
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Simply calling it “European energy policy” would have sounded too centralistic for most member states 
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5. Biofuels Report 

6. Sustainable Power Generation from Fossil Fuels (CCS) 

7. Towards a European Strategic Energy Technology Plan (energy technologies research) 

The first document was an introduction to the dangers of climate change. The second was an 

“umbrella communication” and contained a description of an action plan in the fields of energy 

market and climate change mitigation; hence its alternative name of “first strategic energy review”. 

The remaining documents developed in greater detail the Commission’s ideas for certain areas. It 

was therefore a long and ambitious set of propositions, which was nevertheless clearly endorsed by 

the EU’s top leaders at their first opportunity, when gathered in the European Council of March in 

that same year. Claes and Frisvold (2011) place a good deal of emphasis on this endorsement, 

however, neither they nor Chiavari (2010) have space for a proper exploration of the political 

situation at the time. In other words, there is a need to assess what position CCS occupied in the 

ensemble. 

An earlier version of this “Energy Policy for Europe” had been put forward slightly over a decade 

before, in December 1995, with some remarkable similarities (DG Energy, COM(1995) 682 ).183 

Thereafter, the European Council summit in Turin in March 1996 had completely ignored energy 

issues (European Council, 1996), which doomed the proposals. However, unlike in 1996, the March 

2007 European Council was giving its blessing to a set of documents that it had largely requested 

itself. 

Firstly, already the March 2004 summit demanded a more ambitious climate policy (European 

Council, 2004: 17). It was by reference to this 2004 summit that the Commission, notably its DG 

Environment, published its 2005 Communication Winning the Battle…, which included the first 

mention of CCS and provided an ambitious outlook for climate action at European level, also 

informing the ECCP process. In the meantime, the Kyoto Protocol had been ratified by Russia (18 

Nov 2004) and the new Barroso Commission had been sworn in (22 Nov 2004). Russian ratification 

must have weighed heavily on the tone of the 2005 Communication and was also well-known of 

member states who had been deploying substantial diplomatic means to encourage Russia’s 

ratification (Buchner and Dall’Olio, 2005). By contrast, the new Commission President Barroso was 

hardly an enthusiast for climate action.184 

Rather soon, however, other events would force the EU to come up with an ambitious proposal. The 

January 2006 gas supply disruption caused by a Russian row with the Ukraine had encouraged the 

May 2006 European Council, on advice from the Commission, to request a full-blown “Energy Policy 
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Just like the 2007 proposal, the 1995 document presented an energy policy for the EU as divided into three 

factors: internal market, security of supply and sustainability. In line with the argumentation developed by 

the Commission during the 1990s, it insisted on the benefits of (EU-harmonised) taxation to deal with CO2 

and other energy-related problems. 
184 

In his early speeches, climate change only featured in the caveat that his other goals (mostly about solidarity) 

would need to be achieved while respecting Kyoto, not exactly a crippling restriction (Barroso, 2004; 2005a). 

Widely noted was his “three sick children speech”, where he clearly favoured growth and jobs over the 

environment (Barroso, 2005b). Only from 2007 a “sea-change in attitude” manifested itself in his 

declarations (Barnes, 2011: 49). Notably, it was only after the proposals that Barroso requested information 

for a speech on ambitious targets for climate and energy policy (ENVI, 12/04/2013 Barroso, 2007) and 

established an advisory group on climate change and energy issues (Commission SecGen, 2007).  
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for Europe” to deal with those disruptions as well as with climate change (European Council, 2006). 

The addition of the constitutional crisis in the middle of that year, and the failure of the first years of 

the Lisbon Strategy (Kok, 2004) made energy, in the words of then British Prime Minister Blair, “the 

right kind of EU policy” (Pallemaerts, 2011: 54-55). The Commission services quickly brought to the 

fore the ECCP conclusions and combined them with the ever-present ambitions for improvements in 

the common energy market. Barroso himself was not so much “taking the bull by the horns” (Claes 

and Frisvold, 2011: 218) as hurrying to the rallying point that climate and energy policy had become. 

Crucially, the May 2006 European Council request for an energy policy had not picked up the 

Commission’s mention of CCS in the 2005 Winning the battle….Communication. In terms of 

technological possibilities, under the remit of security of supply, the Presidency Conclusions185 

emphasise “diversification with respect to external as well as indigenous sources”, but citing only 

liquefied natural gas as an example. For competitiveness, the Presidency highlights gas storage 

infrastructure and electricity interconnection, and for sustainability, targets for energy efficiency 

(+20% by 2020), renewable energy sources (+15% by 2015) and biofuels (+8% by 2015). 

Therefore, the Commission’s (COM(2006) 843) proposal to support the promotion of CCS must be 

regarded as an initiative floated from within the Commission bureaucracy. In fact, this early 

Communication on CCS can be fully credited to the DG Energy, in particular Unit B3 “Coal and Oil”, 

which had already taken over from DG Environment (ENER-CCS2, 06/12/2011). The links of this Unit 

to the European coal industry, going back to the European Coal and Steel Community, may explain 

the even stronger (much stronger than ZEP’s) focus on coal-fired power generation in the 

Commission Communications shown in the previous chapter. 

7.3.1 March 2007 European Council and CCS 

With such a bold set of proposals, their endorsement by the European Council of March 2007 was 

certainly important. Germany was credited for the momentous agreement on the range of issues 

that would later be negotiated as the Climate and Energy Package, especially the so-called “2020 

targets” (Pallemaerts, 2011: 56; Oberthür and Dupong, 2011: 82-83). A strong backing by the EU’s 

largest economy would go a long way in explaining EU-level support for CCS. In fact, pushing for a 

particular technology at that level was so unprecedented –with the failed exception of Euratom and 

nuclear energy– that its success would certainly need the support of key member states. Given that 

Germany would almost certainly also be the largest user of CCS if developed in the EU, its patronage 

would seem logical, almost necessary. This section explores in greater detail the level of engagement 

with CCS of the German government at the Council at that initial moment. 

As noted above, it was rather the UK government that fulfilled a crucial role in putting CCS on the 

EU’s agenda. The German government only received its own report on CCS in September 2007 

(Praetorius and Stechow, 2011). Indeed, the issue of promoting CCS had only been raised by the 

smaller parties in the German Bundestag before March 2007 (Kauch et al., 2006). It was largely 

avoided by the two major parties, then in a government coalition, although Ministry staff dealing 

with the matter revealed a certain attachment to the “coal for electricity” storyline (Deutscher 
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Key outcome of any European Council summit, see Chapter 3 on page Agenda setting and legislative 

initiative66. 
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Bundestag, 2006: 6071 and ff.).186 Given this domestic unpreparedness, it seems unlikely that 

Germany would have made any particular emphasis on CCS. In fact, CCS was likely not discussed at 

the European Council at all. 

Firstly, the European Council’s references to CCS were typically cautious. Although Claes and Frisvold 

(2011: 211) state that the March 2007 European Council “formally recognised” that “Europe cannot 

meet its long-term greenhouse gas reduction targets without deploying CCS”;187 the EU leaders were 

in fact simply “aware of the huge possible global benefits of a sustainable use of fossil fuels”, with 

“sustainable” being further on specified as a combination of both efficient energy conversion and 

CCS. The European Council said nothing about CCS being a “necessity” or “essential” for reduction 

targets as claimed by ZEP (2007).  

Secondly, the subsection concerning “Energy Technologies” of the Presidency Conclusions, including 

all references to CCS, was copied verbatim from the Opinion issued by the Council of Energy 

Ministers weeks earlier (Energy Council, 2007). CCS was not a matter of conflict at the European 

Council that Merkel chaired, most likely because it simply did not refer to an EU-level funding 

mechanism. Indeed, the only change from the Energy Ministers’ phrasing was regarding the 20% 

target for renewables,188 which became binding. In the words of a high-ranking official present at 

those meetings, “the targets were debated by the European Council, the ministers dealt with 

details”. At that stage, CCS was too technical an issue even for the Council of Ministers, which likely 

relied not only on the Coreper but on a wider network of national public servants that had 

experience with the technology, which could later be used in comitology procedures189 (Energy 

Ministry, 01/12/2011). 

Despite the positive statements in previous European Council summits, any major commitment at 

the European Council has inherent difficulties. It seems then that the German Presidency of the 

Council, and Chancellor Angela Merkel in particular, were willing to use their influence to press for 

ambitious climate policy goals of the Union. However, the focus was on making the renewables and 

emissions reduction targets binding. This was a measurable goal in a policy area, “green industry”, 

that commanded near unanimous support in Germany (Jänicke, 2011: 134), but is not necessarily a 

priority for other member states, most notably Poland (Cienski, 2013). The wording of the 

Presidency Conclusions on CCS, by contrast, was a rather vague commitment to develop what the 

Commission presented to them as an extremely promising technology. Since CCS was defined as the 

solution to the long dilemma between fossil fuel use and climate protection, it would have been very 

surprising for the European Council to address it in detail at such early stages, let alone to discard it. 
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The liberal FDP showed a clearly positive attitude, whereas the Greens were negative in their assessment of 

CCS. In response to one question from the Greens on the development of CCS with German funds, the 

conservative CDU and the social-democratic SPD in government rather let a State Secretary of the Ministry 

for Economy and Technology speak. Her answer was typical of the “coal for electricity” storyline: “CCS is 

at the moment an interesting option. However, since coal will be needed both in Germany and abroad but 

CCS is not ready yet, we are justified in devoting more funds to research”. 
187 

Claes and Frisvold refer to the March 2006 European Council; however, this is in all likelihood a 

typographic error because the Presidency Conclusions of March 2006 did not contain any references to CCS. 
188 

To be increased to 30% in the event of a global agreement that did not materialise. 
189

 Recall that “comitology” is the name to the post-legislative implementing adjustments negotiated between 

Member States and the Commission. See Chapter 3 page 67 under “Entry into force and supplementary 

legislation”. 
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7.3.2 Summary 

This section has described how the ambitious 2007 Commission proposals and the positive 

endorsement by the European Council were the response to a few perceived threats to the Union’s 

stability and future: firstly, the natural gas supply disruptions and, secondly, the defeat of the 

Constitution referenda. Climate change and energy offered a safe rallying point for which much 

substance had already been prepared under the European Climate Change Programme. The good 

prospects for innovation in those areas also seemed a compelling reason to relaunch the Lisbon 

Strategy for growth and employment. 

Most importantly, however, this section has identified those behind the first suggestions to promote 

CCS. The Commission had already introduced CCS in general in 2005, yet the Council failed to 

mention it when requesting an energy policy for Europe in May 2006. Nevertheless, the 2007 

Commission Proposals contained an entire communication on Sustainable Power Generation from 

Fossil Fuels, in which the focus was already clearly set on “coal for electricity”. This is hardly 

surprising given that the responsibility for CCS had passed from DG Environment to DG Energy’s B3 

“Coal and Oil” unit. The subsequent March 2007 European Council did not discuss CCS in great depth, 

simply restating the Council of Ministers’ welcome to such a promising technology. The German 

Presidency, even though a priori a key potential user of CCS, still did not have a clear position on the 

topic and needed to concentrate on arguing for a strong renewable energy target. 

7.4 Parliamentary technology assessment 
The last EU actor to issue an opinion is usually the European Parliament, because it is institutionally 

confined to a “reactive” role responding to initiatives from the other two major legislative bodies. 

The Parliament is normally regarded as very engaged in environmental issues, pushing a “greener” 

agenda than the Council and the Commission. The debate around the Climate and Energy Package in 

general followed this same pattern. Even though the Parliament tried to gain some initiative by 

establishing a special Temporary Committee on Climate Change filled with handpicked, well-

respected MEPs from all parties, the fast-tracking of the procedure eventually left this temporary 

committee sidelined (Burns and Carter, 2011). Its final report was a passionate plea for action in the 

face of wavering commitment by the EU’s leaders (European Parliament, 2008/2105 (INI)). However, 

the substantial decisions were taken in the permanent committees on Environment, Public Health 

and Food Safety, hereinafter “ENVI Committee”, and Industry, Research and Energy committee, 

hereinafter “ITRE Committee” (Burns and Carter, 2011). This section focuses on the role of the ITRE 

Committee. Later sections dealing with Parliament concentrate on the activity of both the ITRE and 

ENVI committees.190 

Parliament’s response in the case of CCS was also reactive. The first political considerations of CCS 

by Parliament are in the Resolutions passed by the ITRE Committee in response to the Commission’s 

2005 White Paper “Winning the Battle…” and its 2006 Green Paper “A European Strategy for 

Sustainable, Competitive and Secure Energy”, which first argued in favour of promoting CCS 

demonstration plants (see Chapter 6).191 The Resolution on the White Paper contained a cautious 
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ENVI and ITRE are the official abbreviations used by the European Parliament itself. See Appendix B for 

the make-up of these Committees and the Parliament. 
191 

Earlier, more cursory mentions of CCS were included in legislative and non-legislative material regarding, 

e.g., the distribution of funds for FP7, and EU-China and EU-US trade and technology cooperation. 
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welcome to research and investment in CCS “in regions with ample supplies of coal” (European 

Parliament, 2005/2049 (INI)); but with its Resolution on the Green Paper, the Parliament 

emphasised “the need to use fossil fuels into the future” –against the amendments of the Greens– 

and acknowledged the authority of ZEP in proposing solutions (Morgan, 2006). 

This Parliament Resolution implies a certain abdication of decision-making powers to ZEP, a non-

elective, non-institutionalised body, which suggests that perhaps Parliament saw itself as incapable 

of acquiring independent information. Nevertheless, already in 2003, the ITRE Committee head had 

requested a report on clean coal technologies through the Parliament’s Scientific and Technological 

Options Assessment Bureau (STOA).192 This report mostly focused on efficiency improvements but 

also gave a detailed introduction on CCS (Decon and DECI GmbH, 2003), and was reviewed rather 

positively by the representative of the European Academies Science Advisory Council given this task 

by the Parliament (EASAC, 2004).193 However, no Parliament Resolution mentions this STOA report. 

Delvenne et al. (2011) blame this on STOA’s low profile within Parliament and the narrow focus of its 

studies. 

This finding is not noted anywhere in the literature. This thesis argues that it may be evidence in 

favour of Ulrich Beck’s (1986) Risk Society hypothesis (see the Epilogue in Chapter 10). STOA 

provides the kind of parliamentary oversight of technology that Beck argued for; yet in this case, it 

seems to have been thoroughly ignored. An exploration of these implications is outside the scope of 

this present thesis, but reference to these issues and future research in the topic can be found in the 

final remarks in Chapter 10. 

Notwithstanding, Parliament did eventually address the issue of CCS as part of a Resolution on 

“Conventional energy sources and energy technology” (European Parliament, 2007/2091 (INI)).194 
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STOA’s work is directed by its Panel, consisting of 15 MEPs nominated by the Parliament’s six committees, 

which also propose topics for STOA to address. The studies may be carried out by external experts, 

universities or individual researchers. Typical STOA projects investigate existing and potential policy 

options and disseminate their results through workshops and lectures so as to provide independent 

information to MEPs (STOA, 2013). 
193 

EASAC review was carried out by researchers from the University of Porto, Portugal, with expertise in 

prospective/exploring coal-bed methane; thus not real experts in “energy policy” writ large but only in fossil 

fuels. 
194 

EU (pre-)legislative documents are available online from a variety of institutional sources, which are all 

interlinked and often but not always overlap. Legislation must be published in the EU’s Official Journal and 

bibliography contains the Official Journal reference for all pieces of legislation cited. However, that does not 

apply for all documents. Also, unfortunately, there is no unique reference system that works across the 

institutions (e.g. strikingly, Parliament archives do not allow search using an “interinstitutional code”). 

Therefore, to facilitate a quick look-up of the documents cited in the present thesis and their position in the 

legislative process, reference codes are provided in the in-text citation instead of the year, which can then be 

used as follows:  

 For all documents, typing into any popular search engine the code given will often yield the specific 

document required or the procedure where the document can be found under its respective heading.  

 For European Parliament documents and most others, its Legislative Observatory has a good layout but 

somewhat cumbersome search capabilities. Each page contains a timeline with links to documents from 

Parliament and other institutions as well as other details. It is available at: 

http://www.europarl.europa.eu/oeil/search/search.do? Interinstitutional codes (COD) provided should 

be used simply as “exact search”.  

 For Commission documents, its “Pre-Lex” website, has more crowded layout but a very simple search 

(direct link to advanced search: http://ec.europa.eu/prelex/rech_simple.cfm?CL=en).  

http://www.europarl.europa.eu/oeil/search/search.do
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This Resolution appraised relevant aspects of the 2007 Commission Communications, notably 

including nuclear energy and the future use and promotion of CCS. In the final plenary debate, on 24 

October 2007, many interventions revolved around the positive tone of the Resolution on nuclear 

energy, which led to criticism from the Greens, applause from the rapporteur’s own People’s Party, 

and division in other parties. This was reflected in the voting, where the Resolution gathered strong 

support but also saw some defections among Socialist ranks. 

Before that final debate in plenary, the report passed the ITRE Committee on 10 August 2007 only 

opposed by the small Greens representation (see Appendix B). Both the nuclear issue and CCS 

attracted large numbers of amendments (ITRE Committee, A6-0348/2007). The original report by 

German MEP Herbert Reul, of the Conservatives, was broadly in line with the arguments of the “coal 

for electricity” storyline in particular in its explanatory statement. This statement repeats the 

Commission’s arguments about the size of coal reserves worldwide and in Europe while neglecting 

to mention the poor quality and disadvantageous economics of this resource in Europe. It also insists 

on assuming that developing countries will buy European CCS technology if available. However, the 

most striking aspect of this explanatory statement is the paragraph that immediately follows those 

two arguments: 

The degree of success achieved by European firms in [protecting the environment] can be 

seen from the fact that, in spite of a significant increase in demand for electricity since 1990, 

there has been only a moderate increase in CO2 emissions from power production. 

Conversely, the proportionate contribution of transport to European CO2 emissions has risen 

considerably. Efforts to reduce CO2 emissions must thus apply to all sources of energy (Reul, 

2007/2091(INI): 8-9). 

As shown in Figure 6.2 and Figure 6.3 (p. 118), this moderation in CO2 emissions from power 

generation is likely to be the result of the replacement of coal-fired power stations with gas and 

wind power. Thus, more than anything, the facts behind this paragraph show that, in Europe, 

shutting down coal-fired power stations has been an effective way to reduce emissions. Obviously, 

this says little about the prowess of European firms in clean fossil fuel technologies but rather 

highlights their advances in wind power and grid management coupled with a good and, for all 

transient scares, reliable supply of natural gas (Fraunhofer Institut et al., 2001: 42; Eurostat, 2011). 

In sum, the facts behind the quoted paragraph actually speak against using CCS in coal-fired power 

stations in Europe. That the rapporteur chose to employ it only makes sense in the context of a 

strong storyline underpinning the belief that “fossil fuels, particularly coal, are absolutely 

unavoidable”. 

This “coal for electricity” storyline also dominated the final compromise Report, which was 

eventually turned into a Resolution at the plenary. Nonetheless, this Resolution did include an 

amendment by the Socialists requiring that investment in CCS be done without diminishing funding 

for renewables (European Parliament, 2007/2091 (INI): para. 52). However, both Socialists and 

Greens presented some amendments that requested mandatory CCS for all new coal-fired power 

plants (ITRE Committee, A6-0348/2007: Amendment 78, 110) – effectively a moratorium– and some 

others that highlighted the difficulties or risks of CCS (Amendments 106, 107). All were left out. For 

the present thesis, it is important to note that the following two amendments were excluded: 
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Amendments by Eluned Morgan [Socialist MEP for Wales, UK] 

Amendment 42 
Paragraph 6 a (new) 

6a. [The European Parliament r]ecognises that designs for coal, lignite or nuclear plants 
would have to change radically if they were to play a role in supplying balancing power 
in an electricity supply system with a high penetration of variable output renewable 
energy generators and combined heat and power plants; [italics and bold in original] 

[…] 
 
Amendment 44 
Paragraph 6 c (new) 

6c. Notes that plausible scenarios exist for very high penetrations of renewable energy in 
Europe's energy supply system and that these scenarios are based on a mix of primary 
renewable energy sources; [italics in original] 

These two amendments refer to the situation anticipated by proponents of the Supergrid: Europe 

could become a region where the majority (or even nearly all) of power is generated from 

renewable sources. In these circumstances, other energy sources and the grid as a whole must be 

adapted accordingly. These amendments could be seen as signs of a budding “Supergrid storyline” 

that only became better articulated for the purposes of EU-level policymaking much later, as shown 

in the following chapters. At this stage, however, these amendments failed. They merely pointed at 

a possibility and were to be included in a non-legislative text; yet they clashed too frontally with the 

dominant storyline: a grid largely independent of traditional base-load generation was incompatible 

with the “coal for electricity” understanding of CCS as the only (or, at the very least, the only 

affordable) option to achieve deep emission cuts. 

It is worth highlighting that these Supergrid-like amendments came from a British Labour MEP 

(affiliated with the European Socialist Party) for one of the few remaining –and perpetually 

declining– coal-mining constituencies in the UK: Wales (Servini, 2012). In fact, the Welsh Assembly, 

traditionally dominated by Labour, was favourable to CCS activity there (Scrase and Watson, 2011: 

172).195 Eluned Morgan MEP herself can hardly qualify as a CCS opponent: another of her 

amendments regarding making CCS mandatory “at the earliest practical opportunity” was adopted. 

In addition, she was the rapporteur for the Green Paper “A European Strategy for Sustainable, 

Competitive and Secure Energy” that welcomed the suggestions from ZEP on the deployment of CCS. 

This stands in contrast with the positions of the Greens, who articulated quite faithfully the storyline 

of CCS sceptics.196  

Given that the ultimate aim of Green amendments was to let CCS be developed only if companies 

were prepared to carry the full costs, which they were not; the rejection of their amendments may 

                                                           
195 

The case for coal-mining regions in decline had already been made in Amendment 122 by Salvador Garriga 

Polledo MEP from the Spanish mining region of Asturias, and it was adopted.  
196

 See for instance Amendment 101 by Rebecca Harms (Greens MEP for Germany): “[The European 

Parliament s]tresses that CCS technology will not be able to deliver in the short term a viable solution to the 

urgency of the climate change issue” [original was in bold as well as in italics]. 
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well be justified by a desire to increase the resilience of the EU’s climate strategy: not relying 

exclusively on the success of a large-scale renewable deployment that, just as CCS, has never before 

been attempted. However, the rejection of those two amendments by Eluned Morgan MEP is a 

rejection of even the possibility of an alternative scenario with very high integration of renewables. 

Once more, this stance only makes sense when anchored in a broader storyline that underscores the 

fundamental unavoidability of coal as an energy generation source. Thus, the also unavoidable 

conclusion of these findings is that the “coal for electricity” storyline was rather uncritically received 

in Parliament except by a small minority. 

7.5 The great divide 
On 19 September 2007, shortly after the ITRE Committee approved Herbert Reul’s report on 

conventional energy sources, the Internal Energy Market policy area became the first of those in the 

“Energy Policy for Europe” action plan to see a series of formal legislative proposals from the 

Commission (COM(2007) 1: 6 and ff.). Here is where the legislative effort on climate and energy 

bifurcates into legislation targeting greenhouse gas reduction, the Climate and Energy Package, and 

legislation aimed at enhancing competition, the Third (Energy Sector) Liberalisation Package. This 

timing seems right: if the goal was to make Europe’s energy policy more sustainable, one must first 

decide on the general market rules before setting out to devise the details, such as the promotion of 

renewables or of CCS. However, the discussion about the EU’s Internal Energy Market had by then 

already dragged on for almost 20 years and it became bogged down again in the old debates on the 

best way to bring down prices while maintaining security. The Climate and Energy Package –overall 

containing much less polarising measures and largely supported by the public– easily took priority. 

The present thesis thus considers that an important factor for the lack of attention to a grid-based 

solution to the problems of the energy system lies partly in the timing and urgency of the legislative 

waves to which each technological bundle was more strongly associated. Whereas CCS, as a 

technology purely devoted to greenhouse gas emissions reduction, clearly belonged with the 

Climate and Energy Package; the Supergrid, for all its relevance to greenhouse gas reduction, is 

mostly about cross-border trade in electricity. 

Thus, many issues relevant to the establishment of a European Supergrid were dealt with (or 

overlooked) on a parallel track to that of the Climate and Energy Package with often different actors 

involved, e.g. DG Energy led in the Third Liberalisation Package whereas DG Environment was in 

charge of the Climate and Energy Package. The next chapter introduces both the Climate and Energy 

Package and the Third Liberalisation Package and appraises their role respectively in the promotion 

of Carbon Capture and Storage and the Supergrid. 

7.6 Summary and conclusion 
Focusing on key actors and texts, the previous sections have depicted the trajectory of CCS in the 

lead-up to the Commission’s “Climate and Energy Package” proposals of January 2008, which started 

roughly in 2004. 

The policy chain of events was ignited in the UK thanks to the confluence of interests between BP’s 

planned CCS demonstration plant (a gas-fired FutureGen), and the UK government’s desire to 

emphasise climate policy. Thus, the UK government set up a working group in collaboration with 

their French, Dutch and Norwegian counterparts as well as other (oil) companies, the IEAGHG and 
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the European Commission. The goal was to enable CCS use at the EU level, where environmental 

legislation impeded it. Notably, all the countries involved had interests in HVDC interconnection 

developments, some of which forebode the Supergrid-related North Seas’ Offshore Grid Initiative. 

However, spurred along by the much-touted potentials of CCS, these countries focused on that 

technology. 

The expertise gathered in this UK working group was transferred to the Second European Climate 

Change Programme, where the UK presidency of the Council also set up another CCS working group 

with the support of DG Environment, which had grown interested in CCS because its IEA-inspired 

models required a radical innovation to achieve the 2°C target. It was at the ECCP CCS Working 

Group that the transformation towards “coal for electricity” started to become apparent. 

Steelmakers and cement manufacturers quietly abandoned the talks, and the final conclusions 

clearly referenced (then unpublished) ZEP documents, which naturally focused on the power sector. 

The ECCP work came in at the right time for the EU. During 2006, the Council and the Commission 

scrambled to react to the perceived challenges to the EU imposed by Russian gas supply disruptions 

and the rejection of the Constitutional treaty. Crucially, in time for the raft of proposals that made 

up this response in January 2007, DG Energy’s Unit responsible for “Coal and Oil” had taken over the 

coordination of CCS communications. Given the little attention that the Commission leadership had 

given to climate change in general; the strongly “coal for electricity” tone of the CCS demonstration 

Communication (DG Energy, COM(2008) 13), analysed in Chapter 6, can be credited to this unit. 

Notably, in March 2006, the European Council had only vaguely suggested turning to liquefied 

natural gas as a possible solution when requesting action on energy, ignoring the mentions of CCS in 

previous Commission communications. Again, in March 2007, the European Council under the 

Presidency of the country with the greatest CCS potential, Germany, simply “nodded CCS through”, 

while focusing on adjusting the ambitious and controversial renewables targets. 

For its part, the European Parliament had a long but erratic relation with CCS. In 2003, the STOA 

produced an early report on the matter, which nonetheless was later forgotten when drafting 

Resolutions on the Commission’s Communications. These Resolutions went from a cautious 

welcome to simply deferring to the recommendations and expertise of the ZEP platform, in a 

somewhat odd abdication of responsibility. Later on, a Resolution on the future of conventional 

sources of energy got entangled mostly in passionate debates about the future of nuclear power 

generation. However, the Resolution also unequivocally supported CCS and actively excluded 

amendments that spoke of a radically different energy generation system, such as that advocated by 

Supergrid proponents. 

Finally, the Commission, conditioned by existing decision-making timetables, divided the contents of 

its January Communication on “An Energy Policy for Europe” into two by issuing Proposals for a 

Third Liberalisation Package already in September 2007. It thus condemned Supergrid-relevant 

interconnections to the slow-speed track of liberalisation negotiations and the debate over 

unbundling; while renewables targets and CCS were fast-tracked in the so-called Climate and Energy 

Package. 

This chapter must conclude with the realisation that, whereas CCS entered the policymaking process 

in the EU as a far more general technology, the “coal for electricity” storyline took over, not least 

thanks to conducive external factors. Russian supply disruption actions and the existence of a global 
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storyline supporting similar arguments, enabled actors such as ZEP or DG Energy’s Unit for “Coal and 

Oil” to push “coal for electricity” in the EU as the accepted minimum common denominator for CCS 

and the focus of debate. Finally, the separation between legislation on electricity interconnections 

and “climate measures” further pushed the Supergrid away from that debate, in which it was never 

too welcome to begin with, as the aforementioned Parliament Resolution shows. 

 

 

 

  



 - 151 - 

 

Chapter 8.  

Coal For Electricity in the EU:  

Contrasting Successes 

This is the second “process tracing” chapter. It provides a detailed account of the events during the 

Climate and Energy Package, and, for comparison’s sake, Supergrid-related legislation, such as the 

Third Liberalisation Package.  

This chapter thus contrasts between, on the one hand, the great success that the “coal for electricity” 

storyline took away for CCS in the face of significant opposition and, on the other hand, the 

simultaneous lack of articulation and support for the idea of promoting electricity infrastructure, 

necessary to deploy a Supergrid. Nonetheless, the chapter concludes with the first indices of the 

appearance of a coherent Supergrid storyline. 

Crucially, the success of the “coal for electricity” storyline at the time –later crushed by plummeting 

carbon prices– depended on the limited knowledge and acceptance of an alternative grand storyline, 

such as the one centred on the Supergrid would become later. The limited knowledge of alternatives 

among policymakers may have been a result of the smaller capabilities (in terms of lobbying and 

research resources) of the potential proponents of those alternatives, such as the European 

Renewable Energy Council. This is related to and reinforced by the piecemeal discussion about 

Supergrid-related issues across different and unconnected venues, which were already focused on 

other gripping topics, such as the biofuels target or the establishment of a new international 

organisation in the Mediterranean. In turn, the limited acceptance can be partly explained by the 

hype about the great advantages of introducing CCS into the European power sector, which led the 

Industry Research and Energy (ITRE) Committee to refuse to even acknowledge alternatives. As 

noted in Chapter 7, it would seem that only one hype can be digested at any one time. 

Since most of the actors and their stances have already been presented in previous chapters, each 

section below consists mainly of a review of key developments organised by topic, but also in 

chronological fashion where possible. Nonetheless, practically all events described took place in 

2008 – some overlap is unavoidable.  

The first section introduces the circumstances of the Climate and Energy Package in which the 

promotion of CCS was negotiated. The second section focuses on the details of this promotion. For 

contrast, the third section highlights the lack of promotion for the Supergrid in the Third 

Liberalisation Package. Finally, the fourth section describes a series of initiatives operating in the 

background to the Liberalisation Package that point to a budding Supergrid storyline. 
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8.1 The Climate and Energy Package 
On 23 January 2008, the Commission formally followed up on the remaining part of its 

Communications on an “Energy Policy for Europe” and issued a raft of Proposals for legislation. This 

so-called Climate and Energy Package included, accompanied by their respective Impact 

Assessments: 

1. An umbrella Communication on “Europe’s climate change opportunity” 

2. A Proposal for a Directive on improving and extending the ETS (ETS reform Directive) 

3. A Proposal for a Directive on the promotion of the use of renewable energy sources 

(Renewables Directive) 

4. A Proposal for a Directive on sharing the effort of greenhouse gas reductions across 

members states and sectors 

5. A Proposal for a Directive on the geological storage of carbon dioxide (CCS Directive) 

6. A Communication on supporting early demonstration of sustainable power generation from 

fossil fuels (Supporting Demonstration Communication) 

7. A Communication on a first assessment of national energy efficiency action plans 

In addition to these documents, the Commission had already issued two Proposals for Directives on 

the reduction of emissions from passenger cars and on fuel quality (including biofuels), which were 

then bundled with the Package for the final vote. 

The umbrella Communication frames the Proposals as a way to achieve the targets for the year 2020 

set at the March 2007 European Council, namely a 20% reduction in greenhouse gas emissions from 

1990 levels and a 20% share in final energy consumption from renewable sources. The Commission 

also noted the need to go “beyond 2020 to make even deeper cuts in greenhouse gases to meet the 

target of halving global emissions by 2050” (DG Energy, COM(2008) 30: 5). In this vein, the umbrella 

Communication once more acknowledged that renewable energy technology had developed swiftly 

and that the process must be accelerated. However, it then spoke in detail only of CCS along the 

lines of the “coal for electricity” storyline by underlining that “stocks of coal will be needed to 

provide energy in Europe” and in emerging economies (DG Energy, COM(2008) 30: 5). The umbrella 

Communication thus ignored the more ecumenical position (“CCS for coal and gas”) highlighted by 

both ZEP and the European Council.197 For their part, energy-intensive industries, which include 

steelmaking and cement, were only mentioned with respect to “carbon leakage” caused by the ETS 

(see Chapters 4 and 9) but nothing was said regarding their low-carbon technological choices (DG 

Energy, COM(2008) 30: 11). 

8.1.1 Urgency 

These Proposals were endorsed by the March 2008 European Council, which added great urgency to 

the negotiations by requiring everything to be finalised by the end of 2008. This reflected the desire 

to present a substantial set of measures at the UNFCCC Conference in Poznań, Poland in December 

2008 as well as the need to finalise everything before the European Parliament elections and 

Commission reappointment, both scheduled for around June 2009 (European Council, 2008a). In 

addition, the upcoming Czech Presidency of the Council in early 2009 was seen as a potential 
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ZEP explicitly mentioned natural gas and the European Council made reference to “fossil fuels”, even if they 

both ignored industrial applications of CCS. 
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hindrance, given that the Czech President was one of the few so-called climate change sceptics on 

the European public arena. Finally, this urgency suited well the domestic situation and political 

ambition of French President Nicolas Sarkozy, who had campaigned on a strong climate action ticket 

and had great designs for the French Presidency (Lequesne and Rozenberg, 2008: 36-37 et passim). 

This record time in negotiation was made possible thanks, on the one hand, to the Parliament’s 

willingness to do without certain formalities and, on the other, to the overtime work and 

tremendous political commitment contributed by the French Presidency (EP ITRE Staff, 09/01/2013; 

Oberthur and Pallemaerts, 2010). By contrast, the Third Liberalisation Package was left until March 

2009. 

In particular, the normal legislative process was altered. Notably, Parliament agreed to dispense 

with debates on the Reports in plenary. After the relevant Parliament committees adopted them, 

their contents were immediately defended as the view of Parliament in the trialogue. To recall, 

these are the informal negotiations with both the Council, initially at the level of Ministers and 

eventually of Heads of State,198 and the Commission, represented for this legislation by the DGs 

Energy and Environment. The Climate and Energy Package was eventually voted on and adopted as 

one big whole by Council and Parliament after the trialogue negotiated the individual pieces.  

Given that Parliament’s negotiating position would be decided at its committees, the selection of 

rapporteurs received even more attention than usual,199 with parties jockeying to place their 

members in influential dossiers in the two relevant committees: Environment, Public Health and 

Safety (ENVI) Committee and the Industry, Research and Energy (ITRE) Committee (Liberal 

Democrats, 8/12/2011; Rankin, 2008). At first blush, the most important elements of the Package 

were those related to binding targets: the ETS reform, renewables promotion and car emissions. 

After a debate with the Socialists (Rankin, 2008), the Conservatives, the largest force in the 

Parliament at the time, obtained the choicest piece of legislation: the ETS, which went to Avril Doyle, 

an Irish Conservative MEP in ENVI. For their part, the weakened Socialists obtained a rapporteur for 

the controversial car emissions Directive, in association with another Conservative MEP. The 

rapporteur for the renewables promotion Directive was veteran Greens MEP, Claude Turmes at 

ITRE.200 Finally, the Liberals put their leader Chris Davies in charge of the CCS Directive in ENVI. 

8.1.2 Main issues 

Although CCS is the focus of the following section, it was not the topmost concern of legislators. The 

timing and in part the content of the negotiations to promote CCS must be seen in the context of 

other priorities, which are briefly presented below. 
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Recall that the “Council configuration attended by Heads of State” was called “European Council” in EU 

parlance (and since Lisbon also officially), which is the term more commonly used throughout the present 

thesis. 
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 Chapter 3 explained that rapporteurs have the greatest chance of single-handedly swaying the vote of the 

plenary. They “only” need convince a couple of the other parties in their respective committee, and the 

plenary will normally follow suit. This stands in contrast with the more difficult dynamics in the Council, 

where there may be many entrenched national positions and veto points. 
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Each of these had an “associate” in another committee with “strengthened collaboration” as well as shadow 

rapporteurs within their own committee. For instance, Avril Doyle’s position was in association with a 

Liberal MEP from ITRE and Claude Turmes had a Conservative MEP from ENVI as associate. However, the 

“first” rapporteur remained by far the key figure. 
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The ETS reform and Renewables Directives attracted most lobbying, media attention, and political 

time (EurActiv, 2009b; Oberthur and Pallemaerts, 2010). Car emissions were also the focus of 

substantial lobbying and debate, not least given the unusual role of Germany in trying to water 

down this climate-related legislation, in order to protect its influential car industry (EurActiv, 2008; 

Hey, 2010). 

The reform of the 2003 ETS was intended as the cornerstone for delivering the 20% reduction from 

1990 emissions by 2020. As noted in Chapter 4, it aimed at tightening the emissions cap, which 

triggered a good deal of lobbying from all sectors of European industry (Skærseth and Wettestad, 

2010: 81). The ETS legislation also became fundamental for the promotion of CCS not only because 

of its provisions to allocate allowances to innovative technologies, which are dealt with in the 

following section, but also because of carbon leakage provisions, which concern the next chapter. 

As to the Renewables Directive, it was also a continuation of the mostly national efforts introduced 

in Chapter 4. Its importance for the present thesis lies in its role (or rather lack thereof) in inducing 

promotion of (Supergrid-relevant) electricity interconnection. The final section of this chapter 

addresses this aspect in greater detail.  

Finally, the Passenger Cars Directive sought to limit the level of emissions from cars. The debate 

pitted Germany’s premium, high-emissions car industry against manufacturers of more sober 

vehicles such as those in France and Italy. The stricter the emissions standards, the more the fuel-

thrifty cars would thrive. Nonetheless, already in June, way ahead of the final vote in December, 

France and Germany agreed to slowly phase-in the car emission standards. This compromise 

received a small rebuke from the ENVI Committee, which did not affect the bundled approval in the 

plenary of the Climate and Energy Package (Hey, 2010; Brink, 2010). 

The next section follows the trajectory of promotion of CCS in the midst of this complex Package. 

8.2 Promotion of CCS 
Promotion measures for CCS were already envisaged when it appeared on the EU political landscape 

in 2005. It was clear already then that existing measures, such as the ETS, would almost certainly not 

suffice to incentivise early deployment of CCS. However, within the Climate and Energy Package, this 

promotion was not a matter dealt with by the CCS Directive itself, which focused on environmental 

safety issues and the general legal status of the technology in the Union (Davies, 2008/0015(COD)). 

Nonetheless, its rapporteur for Parliament, the British Liberal MEP Chris Davies, who had developed 

an early personal interest in the technology (Liberal Democrats, 8/12/2011), quickly made it clear 

that he intended to take up the cause of obtaining appropriate funding for the demonstration of CCS 

(Chiavari, 2010: 160-1). Alongside its Proposals, the Commission had provided a rationale for funding 

demonstration (Supporting Demonstration Communication) (DG Energy, COM(2008) 13). However, 

the Commission’s calculations for funding relied exclusively on substantial industry and member 

state contributions, simply coordinated at the EU level (DG Energy, SEC (2008) 47: para. 5.2.4; see 

also section 6.2.4 in this thesis). For this purpose, the Commission had relaxed in January 2008 the 

restrictions on state aid for environmental technologies, specifically targeting CCS projects (Chiavari, 

2010: 169). Nonetheless, the industrial players gathered around the ZEP had already been arguing 

that additional, EU-level contributions would be necessary. Davies was also convinced of this 

necessity. 
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Given the rigidities of the EU budget (see Chapter 3), one of the most obvious routes to raise funds 

for CCS in the order of billions of euros was to use revenue from the ETS. Davies thus developed an 

understanding with his fellow ENVI Committee member Avril Doyle, who agreed to press for the 

necessary amendments to the ETS. The goal for CCS-related amendments in the ETS changed from 

simply allowing to also financially supporting CCS demonstration plants. 

8.2.1 Enter the New Entrants Reserve 

Early ZEP documents had already started referring to the possibility of using ETS revenue to cover at 

least part of the estimated €6-10 billion “or even more” that the ZEP expected its ideal number of 

10-12 demonstration plants to cost. The ZEP explored granting multiple allowances (“double 

crediting”) or regenerating some of the income from auctioning, which was thought would reach 

somewhere around €60 billion (€28 billion from the power sector alone). Other, less-favoured 

options included “decarbonised electricity certificates”, feed-in-tariffs after the model of renewables, 

and a simple cash budget (ZEP, 2007; 2008b). 

Chris Davies seems to have initially supported simple “double crediting” through the ETS (Chiavari, 

2010: 161); but, at some point between March-April 2008, an expert-lobbyist from Shell brought to 

his attention the possibility of using the New Entrants Reserve (NER) of the new ETS for the same 

purpose (Liberal Democrats, 8/12/2011). The establishment of NER was a measure being debated in 

the context of a revamped allocation system for ETS allowances, away from national plans to a 

Union-wide scheme. The Commission proposed that 5% of the total Union-wide ETS cap for 2012-

2020 –or around 714 million allowances201– should form a reserve to ease the inclusion of new 

entrants (DG Environment, COM(2008) 16: Art. 9). Doling NER proceedings out to CCS projects was 

similar to allocating double ETS allowances, with the advantage that, by definition, the NER had not 

yet been assigned to anyone. Nonetheless, it was understood that firms in the eastern member 

states would receive most of them because those countries were expected to grow more and their 

emissions reduction targets were, accordingly, more lenient. 

Initially, the Draft Report on the ETS Directive of 6 June 2008 proposed to use just 60 million NER 

allowances, because Doyle thought anything greater than that would not be supported. There seems 

to have been opposition from DG Environment, too (ENVI-Scenarios, 7/12/2011). Davies insisted in 

starting the bargaining from a much larger sum because he argued it would be pointless to have 

some funds but not enough (Liberal Democrats, 8/12/2011). During August, a series of amendments 

on using NER for promoting CCS demos were tabled both by Davies and Doyle and by others, mostly 

Conservatives except one amendment by the Greens enabling the promotion of renewables as well 

as CCS with NER funds. A version of this last amendment would end up featuring in the final legal 

text, as we shall see. 

The amendments varied from a vague commitment to use the NER without specifying a figure (Am. 

127), through no changes to Doyle’s original 60 million allowances (e.g. Am. 503) or “a maximum 

500 million allowances” for CCS (e.g. Am. 500), to “60 million allowances annually, up to a maximum 
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Calculated from the figures provided in DG Climate (2010b). Note that Claes and Frisvold round this to 

“about 800 million” (Claes and Frisvold, 2011: 229). 
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of 600 million” for CCS (e.g. Am. 502}.202 The Green amendment (Am. 361) aimed at splitting 60 

million allowances at a guaranteed price of €25/tonne between support for CCS, and concentrated 

solar power and offshore wind. Eventually, Davies’s Liberals and Doyle’s Conservatives together with 

the Independents reached a compromise amendment (CA 16) on the 500 million figure.203 

However, when the time came for the first and only vote on the specifics of the ETS Report, on 7 

October 2008, Avril Doyle faced the opposition of many in her own party. Her Conservative 

colleagues thought she had “gone native” in defending a stricter ETS even in the face of the severe 

economic downturn that was looming over Europe and the entire world (Liberal Democrats, 

8/12/2011). The leader of the Conservatives in the Committee explained at the beginning of the 

sitting that “compromises 1 to 16 and 18 to 25 were only endorsed by Ms Doyle in her personal 

capacity, but not by the [Conservative] Group as such”. The Conservative leader, German MEP Karl-

Heinz Florenz, had set up a series of alternative amendments that the group was happy to accept 

but this did not include the CA16 on the use of NER allowances to support CCS (ENVI Committee, 

2008).204 Given that the Conservatives were the largest group in the Committee, all compromise 

amendments not supported by all or most other groups were threatened. Many did have the 

support of the Socialists and other smaller parties and were adopted even without the support of 

most Conservatives. However, the comparatively feebly supported CA16 was one of a few that were 

defeated by show of hands. When CA16 failed to be adopted, some seven original amendments to 

promote CCS through NER allowances were later called up instead. First, the Greens’ “split 60 million” 

amendment was voted down through electronic vote, recorded at 15 Yeas 51 Nays; then two 

Conservative amendments on a “60/600 for CCS only” deal were also knocked back by simple show 

of hands. Eventually amendment 500 by Doyle, Davies and British Labour MEP Linda McAvan, 

coincidentally proposing to use 500 million of the NER allowances, came to the vote. 

The several accounts analysed for this research of what happened at that moment all diverge 

somewhat. Claes and Frisvold (2011: 230) give credit for the eventual adoption of this “amendment 

500” to a last-minute plea by Chris Davies who took the floor on a point of order. However, during 

the interviews carried out for this research, some did not even mention what would have been a 

memorable breach of protocol (Greens, 19/12/2011; Liberal Democrats, 8/12/2011), but rather 

highlighted Davies’s aside with Jerzy Buzek, then leader of Polish Conservative MEPs in order to 

point out that CCS would benefit Poland’s coal industry (Liberal Democrats, 8/12/2011). Another 

interviewee recalls both the plea and the aside (ENVI-Scenarios, 7/12/2011), which may well be the 

virtuous middle interpretation. 

As to the amount of support gathered for this amendment, Claes and Frisvold (2011: 230) note that 

“to everyone’s surprise, there was such an overwhelming majority in favour that an electronic vote 

was deemed unnecessary”. Nonetheless, others remark that the vote was “narrow” (Liberal 
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Because of the large number of amendments, the Parliament’s Committee Archives offer a better overview 

for consultation than any other search service. Simply type the dossier number “ENVI/6/58775” in the 

following search form: 

http://www.europarl.europa.eu/parlArchives/comArch/comDocSearch.do?language=EN  
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Compromise amendments are not searchable by the usual means. The file is accessible here: 

http://www.europarl.europa.eu/meetdocs/2004_2009/documents/dv/envi_20081006_ccs_compr_/envi_2008

1006_ccs_compr_en.pdf (Last accessed: 15/06/2013) 
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These minutes are hard to find online. Please simply follow the link in the bibliographical reference. 

http://www.europarl.europa.eu/meetdocs/2004_2009/documents/dv/envi_20081006_ccs_compr_/envi_20081006_ccs_compr_en.pdf
http://www.europarl.europa.eu/meetdocs/2004_2009/documents/dv/envi_20081006_ccs_compr_/envi_20081006_ccs_compr_en.pdf
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Democrats, 8/12/2011) and that “few really knew what they were voting” (Greens, 19/12/2011). It is 

perhaps telling that, as a more neutral observer than Claes and Frisvold, Chiavari (2010: 161) prefers 

to avoid these details altogether. However, the narrow adoption of this key amendment mirrors the 

adoption of the entire law in extremis at the European Council (see below) and is thus a key sign that 

only an ad hoc and potentially fragile majority in favour of EU-level funds for CCS could be built in 

the European institutions. 

Concisely, it seems that most actors were willing to buy into the “coal for electricity” storyline but 

only as long as doing so cost them or their constituents no money at all. Another phrase could 

perhaps be coined on the basis of NIMBY: “Not On My Budget”, of which CCS would be a prime 

example but unlikely to be unique. 

8.2.2 Mandatory emission standards 

Another significant amendment for the promotion of CCS was the introduction of “emissions 

performance standards”, which limited CO2 emissions per kilowatt-hour from new-build power 

stations above 300 MW. The standards first appeared as a compromise amendment for the CCS 

Directive containing a range of options on stringency –350 to 500 g CO2/kWh– and date of entry into 

force –2010 to 2015– (ENVI Committee, 2008: CA27).205 The amendment was intended as a 

substitute for the “capture readiness” provisions in the Commission Proposal that simply compelled 

generators to plan (broadly speaking) for the compulsory installation of CCS when available. Instead, 

emissions standards would, depending on their stringency, effectively ban the construction of coal-

fired (<500 g) or even gas-fired (<350-400 g) power plants. Eventually, the compromise amendment 

to introduce emission standards of 500 g CO2/kWh by 2015 was adopted with a handsome majority 

(46/17), with some more stringent levels rejected by only a couple of votes. 

There are generally two interpretations regarding the role that emission standards can play: the one 

most closely associated with the “coal for electricity” storyline would view the introduction of the 

emission standards as precipitating the deployment of CCS, albeit in an unnecessarily costly manner; 

an alternative perspective following a Supergrid-based storyline would consider that the emission 

standards promote large-scale renewable integration instead. This similarity of expectations, rather 

than some last-minute epiphany about CCS on the part of Greenpeace and others (cf. Claes and 

Frisvold, 2011: 231-2), is the reason why there was such a broad agreement on the emission 

standards proposal in the ENVI Committee. Outside this rather environmentally progressive setting, 

however, the emissions standards would have been anathema to any “coal for electricity” 

supporters concerned with guaranteeing continued coal use. The “capture readiness” vs. “emissions 

performance standards” issue is one empirical example of how storylines unite people whose goals 

and motivation are not necessarily completely aligned. Here, it is interesting to note that Davies 

himself was in favour of the very strict option of 350 g/kWh by 2012, which speaks of a commitment 

not simply to CCS but to speedy emissions reductions. By contrast, Doyle and McAvan only voted for 

the final, least stringent combination. 
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Vote proceeded in three parts. The first part was a vote on whole amendment without dates or limit value: 

adopted by a large majority, with only a few Conservatives voting against. The second part (dates): 1
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8.2.3 Presidency in action 

Reservations about the technology as a whole had been voiced from many national capitals from the 

start (Council SecGen, 2008), notably some eastern European countries worried that CCS costs might 

impose a limitation on their economic development. For their part, countries such as Greece were 

concerned that, despite having some coal reserves, their geological characteristics were poorly 

suited for carbon storage (CLIMA-CCS3, 13/12/2011). Accordingly, the only statement of the March 

2008 European Council on CCS simply and briefly reaffirmed the vague desire to develop the 

technology (European Council, 2008a: para. 21).206 

The June 2008 European Council, last one under the Slovenian Presidency (see Chapter 3 and 

Appendix B), convened straight after Doyle’s Draft Report on the ETS review was published. The 

Presidency Conclusions, however, did not address the issue of NER allowances or, in general, of any 

kind of EU-level funding but rather “Member State and private sector investment” (European 

Council, 2008b: para. 45). CCS funding was not discussed, either, in the “progress report” that 

Slovenia prepared for the following French presidency (Slovenian Council Presidency, 2008). 

Nonetheless, during the first months of the French Presidency, the highest echelons of the French 

diplomatic corps focused on two issues that were not directly connected to the Climate and Energy 

Package, although they did have important energy implications. The first one was the launch of the 

Union for the Mediterranean in July. This was a project to increase the ties across the 

Mediterranean, which included a grand Supergrid-like scheme. The last section of this chapter 

returns to this new Union and its grand plans in detail. The second issue was the brief war that 

erupted in August in the Caucasus region, close to European interests.  

This August war ensued after Russia responded to provocations from Georgia –a small ex-Soviet 

republic to its south– by invading two pro-Russian secessionist regions of Georgia, thus effectively 

making them independent. French President Nicolas Sarkozy hurriedly flew to Moscow shortly 

afterwards to help negotiate a ceasefire (Asmus, 2010). 

A hawkish interpretation of this conflict is as a Russian attempt at threatening the delicate energy 

supply infrastructure in the Caspian region (Asmus, 2010: 9; Allison, 2008: 1166). The Russian 

military penetrated Georgia to within a couple of kilometres away from the town of Supsa, which is 

the end of the Western Route Export Pipeline (WREP). The WREP originates in Azerbaijan and is 

operated by a consortium of western companies led by BP. Georgia is also a transit country for 

another two BP-operated pipelines transporting oil and gas into Turkey, the Baku-Tbilisi-Ceyhan (BTC) 

oil pipeline and the Baku–Tbilisi–Erzurum (BTE) gas pipeline. These three pipelines are the only 

conductions of Central Asian gas and oil that do not transit Russia. 

However, the numbers to give credit to this theory do not add up. The key fact is that they are 

relatively small and feed off just one processing terminal in Azerbaijan (BP Caspian, 2013), whose 

                                                           
206 

“The European Council recalls that the objective of proposing a regulatory framework on carbon capture and 

storage (CCS) is to ensure that this novel technology is deployed in an environmentally safe way, which will 

be demonstrated through projects, as agreed in Spring 2007”. 
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capacity is equivalent to just 11.5% of Russian exports of gas into the EU,207 and 23% of Russian 

exports of oil into the EU.208 In other words, if Russia really wanted to starve the EU of energy, it 

need not bother too much with those pipelines. Furthermore, the addition of the projected Nabucco 

pipeline would leave the Caspian gas transfer capacity at a maximum of 11.14% of projected Russian 

exports by 2020. Russian exports, including gas sourced in the Caspian, will be able to flow through 

Russian-controlled projects such as the Southstream plus Caspian Pipeline Consortium (CPC) 

route.209 Figure 8.1 below provides an overview of the location of these pipelines and other 

important elements of the gas and oil transport network around the Black Sea and Caspian Sea area. 

 

Figure 8.1: Location of existing and projected pipelines around the Black Sea 

Source: Rekacewicz (2011) 

Chapter 5 already noted that, for all its muscle-flexing and rows with its former satellites, Russia has 

no real incentive to seriously threaten the EU’s energy supply. It has indeed never dared to do so, 

disruptions being rather a consequence of its disputes with far less lucrative non-EU countries (Smith 
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Gas imports from Russia into EU in 2008: 121 billion cubic meters (bcm) (Paillard, 2010), total processing 

capacity in Sangachal terminal near Baku: 14 bcm. Actual exports reported for 2009 through BTE pipeline: 

5.8 bcm (BP Caspian, 2013).  
208 

Oil imports from Russian into EU in 2007: 185 Mtoe (Piebalgs and Shmatko, 2009), total processing 

capacity in Sangachal: 44 Mtoe. Actual exports through BTC and WREP pipelines 43 Mtoe (BP Caspian, 

2013). 
209 

A maximum of 23 bcm would reach the European markets in 2020, which has to be compared to the 332 

bcm that would be imported by then from Russia (to compensate the decline of production in Western 

Europe) (Piebalgs and Shmatko, 2009).  
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Stegen, 2011). At any rate, nobody could seriously countenance that Georgia would pose much of a 

problem should Russia truly desire to suddenly choke the EU’s Caucasian supply route; so the status 

quo in that regard remained unchanged. Nonetheless, this altercation reinforced the trend towards 

the Cold War mentality of interpreting every Russian (re)action as part of a well-orchestrated 

scheme for world –or at least regional– domination (Allison, 2008; Sakwa, 2008; Traynor, 2008). 

Such speculation persisted even after it became clear that it was the Georgian president that had 

injudiciously authorised his troops to enter Russian-controlled territory (Lucas, 2009; Bilgin, 2009). 

This event thus likely blew some additional wind in the sails of the “coal for electricity” coalition in 

the EU, since this storyline had from the very beginning pointed at the spectre of Russian energy 

dominance. An example can be seen in Claes and Frisvold’s discussion of the failed mandatory 

emission standards: 

The [emission] limit adopted by the Parliament [500 g CO2/kWh] would […] have had the 

perverse effect of shifting investment from coal to natural gas, which is not a desired policy 

– either from a geo-political point of view, or that of energy supply/security (Claes and 

Frisvold, 2011: 232, Emphasis in original). 

It is unclear what the difference might be between “geopolitics” and “energy supply/security” in this 

context. There is, in fact, just one argument: building coal-fired instead of gas-fired power plants is 

the only way for the EU not to be vulnerable to Russia. Chapters 4 and 6 already introduced several 

reasons why this argumentation is flawed. To recall:  

1. trade in energy with the EU is the most important source of revenues for Russia;  

2. the EU also imports from Russia a large part of its coal and of its oil, any vulnerability will not 

go away by eliminating only natural gas imports;  

3. an alternative supply using liquefied natural gas is viable in the medium-term,  

4. and finally, increasing efficiency and/or expanding other forms of low-carbon generation, 

notably nuclear and renewables would also minimise the amount of imported (Russian) gas, 

even if any remaining fossil fuel investment shifted from coal to gas. 

At the time, however, the EU’s security of natural gas supply occupied the headlines and many 

thought of turning to coal with CCS as a useful help in this regard. 

8.2.4 Council and trialogues 

In the meantime, work on the Climate and Energy Package had proceeded in the Coreper, and in the 

Energy and Environment Working Groups (see Chapter 3 for definitions), which respectively dealt 

with the ETS and CCS Directives. Both levels shaped the Council common position while 

incorporating the proposals of the respective Parliament rapporteurs.210 Bilateral consultations 

between the Presidency and the member states also took place to that same effect. 

Thus, by September, in anticipation of the publication of the Parliament committee reports, the 

French Presidency requested that member states give their opinions on key friction points of the 

four Proposals under consideration (ETS, renewables, effort-sharing, and CCS). This request was in 
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Given the very technical nature of some of the issues, including CCS, direct advise from national experts was 

also essential (Energy Ministry, 1/12/2011).  
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the form of targeted questions on issues such as the right approach to prevent carbon leakage, the 

definition of “new entrant” to take into account expansions in capacity of extant firms, and the start 

year for full auctioning of allowances (French Council Presidency, 2008a). Further on in the same 

document, the Presidency focused on the two key CCS-related issues: the emission performance 

standards and the EU-level financing of the 10-12 demonstration plants. Opinions made public on 

these last two issues diverged, with member states supporting, indifferent and opposed to one or 

both not always along obvious lines. The Presidency for its part considered it unnecessary to add CO2 

emission thresholds to provisions for “capture readiness”, and merely advocated a change to the 

capture-ready conditions. With regards to the financing, it did not issue any suggestion, restating the 

questions on this matter more or less as put forward by the Commission, and adding the 

Parliament’s contribution (French Council Presidency, 2008a: Addendum 2). 

Straight after the Parliament committee votes, the situation became complicated for the French 

Presidency. It noted that, on the one hand, “views [had] converged to some extent on the 

Presidency's proposal” regarding making the capture readiness provisions less stringent (French 

Council Presidency, 2008b: 12). However, on the other hand, the ENVI Committee had introduced 

emission standards that would amount to a ban on coal-fired plants not fitted with CCS. Reconciling 

the two trends was going to be hard but perhaps not as much as the issue of public funds for CCS, 

regarding which: 

a majority of Member States have stated that they are ready to examine the possibilities of 

combining several options, including national and Community financing, in addition to the 

contribution from the private sector (French Council Presidency, 2008b: 13). 

This is a very delicate way of expressing that, in fact, significant disagreement existed in the Council. 

If all the Presidency could say was that “a majority of states” were “ready to examine the 

possibilities”, it means that at least some member states were quite unwilling to even consider 

those options. Indeed, Chiavari reports that the amendments on the use of NER allowances were 

contested by several countries at the Environment Council on 20 October 2008, although the Press 

Release from that day spoke in more positive terms (Chiavari, 2010: 161; Environment Council, 2008: 

17).211 In general, during the trialogues, a participant remarked that “everyone was against [EU-level 

financing]” except for the UK and the Netherlands. France was quite indifferent but happy to keep it 

on the table, not least at the insistence of MEPs Davies and Doyle as well as McAvan, who acted as 

Socialist representative at the trialogue (Liberal Democrats, 08/12/2011). 

At this critical moment, the ZEP released a key document outlining all the main aspects of the 

technological demonstration. The rationale and criteria for coming up with the 12 demonstration 

projects, the amount of public support requested for their launch, etc. (ZEP and McKinsey & 

Company, 2008). 

After significant bilateral consultations (Chiavari, 2010), in mid-November, the Presidency suggested 

reducing the amount of allowances to 100-200 million to accommodate the “large majority” who 

saw the 500 million as too much (French Council Presidency, 2008c: 6). However, at the Council of 
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“[F]inancing capture and storage of CO2: The Council was prepared to examine the possibilities of 

combining several options, including national and Community financing, to supplement the contribution of 

the private sector”. 
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Ministers, there were “long and heated debates because many member states did not consider it a 

mature technology and thought costs highly uncertain” (Energy Ministry, 1/12/2011). In other words, 

it seemed that most countries were happy to accept CCS as long as others paid for it in full. 

Particularly, Poland, supported by other new member states, argued that NER allowances should be 

saved for moderating ETS prices, should they climb too high. The Commission (most notably DG 

Environment, in charge of the ETS) did not like the idea of appropriating funds from the NER, either, 

because this would prevent such a reserve from supporting the needs of true “new entrants”. Other 

member states kept pointing at their unsuitable geology or the unfairness towards renewables 

(Liberal Democrats, 8/12/2011; ENVI-Scenarios, 29/11/2011; Chiavari, 2010). To counteract these 

arguments, a subgroup of ZEP members adopting the name “CCS Leadership Coalition” directed 

intense lobbying at the Council to secure the 500 million allowances. This group included Climate 

Change Capital, Shell, Vattenfall, Alstom, E3G, and the Bellona Foundation (Claes and Frisvold, 2011: 

231). 

Nonetheless, a final settlement on EU-level CCS financing was postponed until the definitive 

decision-making moment: the European Council of 12 December 2008. For this final negotiation, the 

Parliament representatives at the trialogue re-tabled the Greens proposal to include “innovative 

renewables” among the potential beneficiaries of NER allowances, although no guarantee was made 

to distribute equally between renewable and CCS projects (Greens, 19/12/2011). With this phrasing 

–ostensibly more acceptable for some CCS-sceptics– the UK with support from the Netherlands 

insisted on increasing the number of allowances, which was augmented in a very last minute deal to 

300 million (Liberal Democrats, 8/12/2011). This agreement on the so-called NER300 was apparently 

also intended as a gesture by the Council towards the Parliament in exchange for the abandonment 

of the emission performance standards in favour of relatively lax capture readiness provisions 

(Greens, 19/12/2011; Claes and Frisvold, 2011: 232). All Proposals of the Climate and Energy 

Package were adopted on that day by the European Council and on 17 December 2008 by the 

Parliament plenary. They were enacted as EU law in 2009 (EP&CoEU, 2009/31/EC; 2009/29/EC). 

8.2.5 Summary and analysis 

The above subsections have given a chronological overview of the process leading to the adoption of 

legislation that both enabled CCS and guaranteed some exceptional financial support for it through 

the ETS. Only in the last minute was this extended to other innovative low-carbon technologies. 

Indeed, this unusual method of financing demonstration projects ended up becoming one of the 

most hotly debated aspects of the entire Climate and Energy Package. The suggestion to use the 

New Entrants Reserve was only narrowly adopted. Thereafter, it dragged on at Council meetings 

where it encountered heavy resistance from member states for a variety of reasons: not wanting to 

spend ETS money (only) on CCS, opposing the technology as such or simply seeking compensation in 

other areas. The decision may have been helped by the short Russian-Georgian conflagration in 

August, which fuelled again the fears of energy security that “coal for electricity” had been relying 

on. Notwithstanding, given the hardly unanimous support for the technology at every stage, the 

sums allocated for its promotion were expected to be considerable. 
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Claes and Frisvold expected revenue from the NER300 –assuming a “healthy” allowance price of 

€30-50/tonne212– to stand as high as €9-15 billion (Claes and Frisvold, 2011: 233), which can be 

contrasted with the estimates in the Commission Proposals for public contributions to be in the 

order of €2-4 billion (DG Energy, SEC (2008) 47: para. 5.2.4.). Even assuming a 50/50 split with 

renewables projects, the NER300 would have been a very large addition to what was proposed by 

the Commission. The utilities (and other industrial actors concerned) had stated in an open letter in 

February and in the “ZEP Proposal” in November that they were ready to take on the plant costs of 

€10-12 billion. As compensation, they expected public funds to meet “only” about €7-12 billion in 

additional technology (CCS-adaptation) costs (ZEP and McKinsey & Company, 2008; Claes and 

Frisvold, 2011: 225).213 If EU funds were matched by national contributions, as is often the case in 

research, NER300 would even have exceeded the industry’s own requests by around €2-3 billion.214 

More modest calculations, like those of the Financial Times based on a price of €20/tonne (Chaffin 

and Crooks, 2008), still yielded the handsome sum of €6 billion. Of course, these estimates have 

radically changed since the price of allowances has plummeted to around €2.81/tonne then 

rebounded slightly to €5 (early 2013). However, since no one could have foreseen in late 2008 the 

extent of the crisis to come, these figures are useful to illustrate the great hopes attached to CCS 

and the great success of the coalition backing it. 

This section has also introduced the failed proposals from Parliament to impose compulsory 

emission standards and touched on the issue of carbon leakage. While the absence of emission 

standards does not eliminate the incentive to introduce lower emission technologies, it makes this 

incentive rely completely on the ETS price, which as noted in Chapter 4 has not proven to be a good 

tool to spur radical innovation, particularly when allowances are allocated gratis. In fact, it is in 

combination with carbon leakage that the logic of the promotion of CCS in the EU breaks down most 

clearly. This is explored in further detail in Chapter 9. 

8.3 Promoting the Supergrid? 
Chapter 7 introduced the “great divide” that split the original topics of the January 2007 “Energy 

Policy for Europe” into the January 2008 Proposals for the Climate and Energy Package and the 

September 2007 Proposals for the Third Liberalisation Package. The previous two sections have 

looked at the Climate and Energy Package and in particular the negotiation of its CCS-related 

legislation. This section contrast the foregoing description focused on CCS against the developments 

in the Third Liberalisation Package and its Supergrid-related legislation. 

The most obvious difference is that, while the Climate and Energy Package became the flagship of 

EU-level policymaking and received much attention, the Third Liberalisation Package underwent all 

the normal procedures. Thus, the latter was only finalised around March 2009, four months later 

than the Climate and Energy Package, even though it was initiated earlier.  

Of interest for this thesis is that the Third Liberalisation Package made very limited progress in terms 

of facilitating electricity interconnection. Electricity interconnection had long been recognised as an 
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which would bring the total quantities in support of CCS to between €9-15 billion. 
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important part of the internal market, yet actions to promote electricity interconnections were 

largely watered down or defeated. In addition, as noted in Chapter 4, the benefits of European-level 

coordination for the integration of renewables (into a Supergrid) had been touted by experts and 

industrialists since the mid-2000s. Indeed, one such scheme received support from top EU leaders at 

the Union for the Mediterranean conference held in July 2008, in the middle of negotiations for the 

liberalisation package. However, the package itself did not mention any such scheme. 

This thesis argues that the lack of a clearly articulated “Supergrid storyline” (backed by a discourse 

coalition) helps explain the failure of the many initiatives that would have promoted electricity 

interconnection in the Third Liberalisation Package, just as the “coal for electricity” storyline helped 

organise support for CCS funding. With this argument in mind, the following subsection expounds 

the circumstances of the debate around the Third Liberalisation Package.  

8.3.1 The Third Liberalisation Package 

Overall, unlike the Climate and Energy Package, the Third Liberalisation Package contained mostly 

amendments to Regulations or Directives from previous Packages,215 namely: 

1. A Proposal for a Directive on common rules for the internal market in natural gas 

2. A Proposal for a Regulation on conditions for access to the natural gas transmission network 

3. A Proposal for a Directive on common rules for the internal market in electricity 

4. A Proposal for a Regulation on conditions for access to the network for cross-border 

exchanges in electricity 

Plus one new piece of legislation: 

5. A Proposal for a Regulation establishing an Agency for the Cooperation of Energy Regulators 

(ACER) 

Because this thesis focuses on the Supergrid as a contrast to CCS, the remainder of the chapter 

concentrates on the electricity aspect, i.e. 3rd to 5th Proposals above.216 For this Package, the 

Commission issued no formal umbrella Communication but rather short press releases, which 

emphasise the objectives of creating one common market with reliable security of supply. 

Interestingly, the contribution to climate change mitigation is considered to come as a welcome 

side-effect of the promotion of competition.217 By contrast, it is in order to promote “diversity and 

security of supply” that the legislation aims “to develop a real European network working as one 

single grid”. Elsewhere in the press releases, electricity interconnections are mentioned as further 

justification for monopolies to divest from their transmission segments (DG Energy, 2007a; 2007b).  

                                                           
215

 See Appendix C, page 271 and ff. 
216

  The debate over securing Europe’s natural gas supply is important; however, it is outside the scope of this 

thesis to analyse it closely. Suffice it to note that it is connected to and influenced by the aforementioned 

arguments on the “Russian threat” to security of supply. Thus, this natural gas legislation aims at averting 

such threat by improving gas infrastructure. The possibility of this response undermines the usual 

argumentation of “coal for electricity” of CCS as an almost unavoidable response to the “Russian threat” (see 

Chapter 6, page 127 and ff.). 
217 

Competition is expected to increase energy efficiency and ensure grid access for smaller companies, notably 

renewable energy producers, who are often new players that face entry barriers of institutional, physical or 

administrative kinds. 
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The key point, however, was competition. The Commission used this Package mainly as a response 

to the results of a damning enquiry on the gas and electricity sectors. This inquiry reported worrying 

welfare losses for European consumers through unnecessarily high prices because of the persistent 

market dominance of former state monopolies (DG Energy, COM(2006) 851). Thus, a key focus of 

the Package was the enhancement of competition through the new rules (3rd Proposal) on 

“unbundling” of such monopolies. Unbundling involves the separation (often: privatisation) of the 

retail and generation ends from the distribution and grid management elements, which as a natural 

monopoly218 would remain in public hands or statutorily controlled. However, France and Germany, 

home to several integrated energy companies were fiercely opposed to the Commission proposals. 

Thus, unbundling took up much of the political time and effort of the Package (EurActiv, 2009f; 

Eikeland, 2009). 

Electricity interconnection was certainly on the table (cf. 4th and 5th Proposals). However, in the 

absence of a guiding storyline, it was, firstly, not clearly associated to climate change mitigation and, 

secondly, relegated in importance because of the focus on competition.  

Three aspects of electricity interconnection could have been more decisively tackled by the Third 

Liberalisation Package but remained instead rather close to the status quo, namely:  

1. The perennial lack of public funding to develop unprofitable but important cross-border 

interconnections  

2. The very strict financing framework that limited sources of funding to TSOs willingness 

3. Power to plan network investment with a European outlook 

The first two points may be more palpable: interconnections may be unprofitable or go against the 

interests of the incumbent TSOs, so direct public support may be called for. Unsurprisingly, given the 

strictures of the EU budget, problems with providing public funding for such large infrastructure 

projects had plagued the promotion of truly European cross-border interconnections since the early 

days of the Internal Energy Market in the 1990s. In terms of planning, interconnections face 

entrenched issues of coordination of infrastructure deployment. Any consideration of a Supergrid 

would need to address these challenges (House of Commons, 2011: 34);219 however, even a much 

more limited EU-level plan for interconnection was simply absent from the Package negotiations. 

The subsections below explain the circumstances for each of these aspects of the promotion of 

interconnection. 

Funding 

The Trans-European Networks for Energy (TEN-E) were launched in 1996 to promote cross-border 

interconnections with a view to enhancing competition in the energy sector. However, the TEN-E 

remained largely a laundry list that kept on growing. Interconnection remained a bilateral affair but 

only those projects for which the two concerned countries had not already agreed on funding made 

it to the list. Thus, countries endeavoured to add new projects in the hope that the European status 
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 A natural monopoly is a market situation in which the dominance of one firm is the preferred outcome 

because of the high entry costs or inefficiencies associated with competition. This situation is present 

particularly for electricity transmission, because building additional power lines is expensive and predictably 

unable to lower prices through competition. Natural monopolies are often tightly regulated or state-owned. 
219

 See Appendix A pp. 248 and ff. 
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would facilitate; but crucially common money was not forthcoming. In the January 2007 Energy 

Policy for Europe, the Commission had highlighted some notoriously delayed cross-border linkages 

as Priority Interconnection Projects,  viz. the trans-Pyrenean interconnection, which would form the 

bare essentials not just of a full-fledged Supergrid but of any future European grid with increased 

renewable penetration. In 2008, however, few EU decision-makers saw the potentially huge 

infrastructure implications of its emissions reduction ambitions. Since the TEN-E had already been 

revised in 2006 and there was no grand (Supergrid) storyline to argue for them, interconnection took 

the back seat to the aforementioned emphasis on competition (EP-ITRE, 9/01/2013).  

The difficulties with addressing public funding issues can also be linked to the dilemma facing 

governments trying simultaneously to, on the one hand, liberalise as much as possible the energy 

sector, which is a process focused on efficiency, and, on the other, to guarantee that mitigation and 

energy security objectives are attained, which often relies on accepting higher costs (Joskow, 2006). 

This is a political dilemma that, again, requires a strong case to be made, e.g. with a “Supergrid 

storyline”.  

Financing  

Importantly, throughout the Third Liberalisation Package, legislators remained wary not just of 

public funding commitments, which, as noted in previous sections for CCS, are an unusual feature in 

the EU; but also of any new financing guidelines. The Third Liberalisation Package maintained the old 

model whereby national transmission system operators (TSOs) are sole initiators of cross-border 

interconnection. By pure business logic, TSOs will be tempted to build about half the societal 

optimum interconnection capacity between countries because this yields the highest increases in 

their revenue, based on “congestion rents” (de Hauteclocque and Rious, 2011: Figure 1).220   

Congestion rent is the revenue accrued by a TSO that can buy cheap power in one zone to sell it in a 

more expensive zone. Differences in electricity prices appear when there is not enough transmission 

capacity to fully supply an area with the cheapest energy available and more expensive plants must 

be fired up within that area (de Hauteclocque and Rious, 2011).  

The Commission, supported by Parliament, proposed that congestion rents be used exclusively to 

promote further network investment, as opposed to being managed by the TSOs as they see fit. The 

Council reinstated the possibility that those funds be used for lowering tariffs (DG Energy, 

COM(2008) 904); however, the final text maintained a clear prioritisation for congestion rents to be 

used in new or improved cross-border investment (EP&CoEU, 2009/714/EC). Whether this becomes 

a substantial source of funding for interconnection is doubtful unless the new regulatory institutions 

monitor pan-European investment and planning needs and force TSOs to use the funds accordingly 

(or allows merchant interconnections, i.e., interconnections not run by TSOs) (Rebours et al., 

2010).221 These new regulatory institutions are the object of the next subsection. 
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Merchant interconnection is a privately-funded initiative as opposed to regulated interconnection mandated 

by the national regulators and publicly funded by revenue from the whole system. 
221 

Furthermore, lowering tariffs in practice means paying generators and TSOs from the congestion rents in 

exchange for them charging less to customers. However, lower tariffs could prove a perverse incentive and 

lead to increased consumption, which incumbents would also welcome as it would mean higher revenue. 
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Power over power 

Because the Commission never had treaty-based competences in this area, it lacked expertise to 

devise the regulatory framework by itself (Hencher and De Hauteclocque, 2010). The incumbent 

regulators and member states were reluctant for it to adopt this responsibility and, hence, much 

practical work was delegated to two new European-level222 institutions (EP&CoEU, 2009/714/EC). 

Thanks to them, the Third Liberalisation Package did mark a change towards a more multilateral 

system for coherent Europe-wide regulatory framework for investment and planning (Buijs et al., 

2010), albeit limited in its extent. 

The first new institution that was created was the European Network of Transmission System 

Operators for electricity (ENTSO-e). ENTSO-e brings together national TSOs across Europe (i.e. 

beyond EU member states).223 It is TSOs that have the necessary expertise and thus have been 

tasked to prepare the regulatory framework in the form of draft technical and market codes 

(network codes)224 for cross-border trade (EP&CoEU, 2009/714/EC).225 ENTSO-e has also been 

entrusted with drafting biannual, non-binding “ten-year network development plans”, which provide 

a guideline for Union-wide transmission investment. These plans build on a regional approach that 

continues the work from the Second Liberalisation Package (DG Energy, 2009b).226 

The second institution was the Agency for the Coordination of Energy Regulators (ACER). ACER is 

tasked with overseeing the work of ENTSO-e (and of its sibling ENTSO-gas). ACER also acts as a 

facilitator and arbiter for the construction of cross-border interconnections at the request of the 

TSOs involved (EP&CoEU, 2009/713/EC). Final adoption of network codes is left to the Commission 

and the member states through the so-called comitology system (see Chapter 3). 

In the end, both European-level institutions have some degree of influence but their decisions must 

ultimately be sanctioned by member states. Nonetheless, the exact prerogatives of these new 

institutions for electricity regulation were the focus of a significant political tug-o-war with 

important implications for the possibility of setting up a Supergrid. 

The Commission initially proposed ACER to be a rather weak, strictly monitoring agency. However, 

Parliament wanted it to be able to adopt both binding network codes and binding infrastructure 

investment plans, not least because it was concerned about the influence of ENTSO-e. Parliament 

feared that ENTSO-e, being made up of profit-motivated firms, would have little incentive to aim for 

societal optimal outcomes. Parliament’s proposal would potentially make a Supergrid much easier to 

deploy by centralising decision-making (Buijs et al., 2010). In addition, Parliament was keen to obtain 

a higher level of oversight over the new ACER than it enjoys over the Commission.  
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Subtly different from EU level since non-members participate in these institutions. 
223 

ENTSO-e supersedes five former TSO associations with a total of 41 members, which covered respectively: 

the Baltic States, Britain, Ireland, Scandinavia, and the rest of continental Europe (except the remaining 

former Soviet Union republics). All but the Baltic States were already associated as “European Transmission 

System Operators”. There is an equivalent organisation for gas. 
224 

“Network codes” is the shorthand used herein and in EU documents for the “technical and market codes” 

referred to in Article 2c(3) of the cross-border trade regulation (EP&CoEU, 2009/714/EC). They cover areas 

including security and reliability rules, grid connection and access rules, data exchange and settlement rules, 

interoperability rules, etc.  
225

 In turn, the competition-enhancing legislation of the Package required national codes to be simultaneously 

harmonised (EP&CoEU, 2009/72/EC ). 
226

 See Appendix C pp. 268 and ff. 
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A central element of the debate regarding the extent of the regulatory powers of both these 

institutions is the ruling of the European Court of Justice in the Meroni case. This ruling translated 

into the doctrine that the Commission cannot delegate powers that it does not itself have or that 

involve political decision-making. EU agencies are in effect an extension of the Commission and thus 

are generally limited to using only strictly defined executive powers, always under the Commission’s 

monitoring (Hencher and De Hauteclocque, 2010). Nonetheless, the June 2008 Report on the setup 

of ACER approved by the ITRE Committee argued that: 

[…] every Agency has its own institutional setting, and their remit must be developed first 

and foremost with a view to the needs of the specific sectors in which they are to operate. 

This is the approach we must take in designing this new Agency for the energy sector. 

Overall, the rapporteur's belief is that the core Meroni principles are not affected by the 

nature of his proposed amendments (ITRE Committee, A6-0226/2008). 

The Council was reportedly understanding of the fact that the new ACER would need some levers of 

action but likely felt that member states might regret according this Agency too much power (DG 

Energy, COM(2008) 904). For instance, ACER could decide on an interconnection that increased 

overall welfare but clearly disadvantaged one country, potentially by joining previously separate 

markets and thus compromising the habitual price uniformity within national boundaries 

(Squicciarini et al., 2010).227 This type of political hurdle is precisely the key impediment to the 

development of a Supergrid (House of Commons, 2011).  

Eventually, only a separate proposal by Parliament was accepted that provided ACER with very 

limited right of initiative on network codes. ACER will issue non-binding framework guidelines that 

ENTSO-e must then give consideration to when creating network codes. ACER finally remains 

entitled to an opinion on the draft network codes as in the Commission’s original proposal. This is 

compatible with a strict reading of the Meroni doctrine and may be easily explainable as the result 

of each actor (Commission, national regulators, and member states) trying to preserve as much 

power as possible (Hencher and De Hauteclocque, 2010).228  

With regard to the expansion of the network, the original Commission Proposal spoke of 10-year 

“investment plans” to be published by the ENTSO-e. Parliament proposed that ACER not only review 

but also adopt such investment plans. Again, this centralised planning capacity would have 

facilitated the deployment of a Supergrid. However, the Council changed the description to 

“network development plans” and emphasised their non-binding, indicative nature. The Commission, 

acting as arbiter between the two legislative chambers, again referred to the Meroni doctrine to 

reject Parliament’s proposal. As a compromise, the Commission suggested that ACER carry out an 

assessment of the adequacy of national investment plans and the 10-year network development 
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Squicciarini et al. (2010) explain that most EU countries use “re-dispatching”: trading takes place as if 

capacity were unlimited, then TSO buys back production from surplus areas and firing up (more costly) 

plants in deficit areas. The literature shows this is inefficient both short- and long-term. Nonetheless, a shift 

towards more efficient zonal pricing (e.g. through so-called “implicit auctions”) would have political and 

economic implications as customers in most member states are used to price uniformity in the whole territory, 

which relates to notions of equality of their citizens regardless of where they reside. 
228

 Nonetheless, it is also plausible that the approved process will lead not only to meddling by member states 

but also to greater and more efficient implementation precisely as a result of their involvement. 
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plans of ENTSO-e (DG Energy, COM(2008) 904). This compromise was retained in the second reading 

by Parliament (Vidal-Quadras, 2008). 

Altogether, ACER was born with quite limited powers and unable to drive any major transformation 

of European grids.229 It can be more properly seen as a forum for the national regulatory agencies.230 

ACER’s ability to alter the network codes that will shape the future pan-European grid depends on 

how seriously its suggestions are taken by the Commission and member states, and how much it 

dares to offer a diverging opinion231 (Hencher and De Hauteclocque, 2010). ACER’s Europe-wide 

perspective, as opposed to a bilateral or even multilateral approach, would be necessary to reach an 

optimal level of interconnections for the EU as a whole in the long term; it would also be a condition 

sine qua non for a Supergrid (Buijs et al., 2010; House of Commons, 2011). However, at the time of 

the Third Liberalisation Package, improving competition and security of supply did not justify 

breaking or circumventing the Meroni doctrine. The grand scheme of the Supergrid might have 

provided the necessary rationale; but it was simply not ripe to be proposed then. Crucially, entering 

difficult political negotiations for the sake of tackling climate change was probably not considered, 

given that “coal for electricity” was occupying the construction space for radical innovation.  

8.4 The birth of a new storyline? 
Nonetheless, whereas grand plans for electricity interconnection were absent from the Third 

Liberalisation Package, they were indeed present elsewhere in the EU maze. This section focuses on 

the situation of Supergrid-relevant plans outside the negotiations for the liberalisation package and 

notes that they could be considered as signs of the increasing popularity of the Supergrid vision, 

which shortly afterwards merged into a more cohesive storyline pushed by a discourse coalition. 

The first subsection below thus describes the introduction of a Supergrid-like plan under the ill-fated 

Union for the Mediterranean, as well as its mentions in the renewables promotion scheme in the 

Climate and Energy Package. The second subsection analyses some harbingers of change in the 

discourse on electricity interconnections that pointed to an incipient Supergrid storyline. 
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Given the relative weakness of the regulatory powers invested on these new agencies, a tool that is often 

highlighted for addressing issues outside their reach is the Commission’s own antitrust power. However, 

Hencher and De Hauteclocque (2010) note that antitrust action in the energy sector has been feeble compared 

to the telecommunications industry. Furthermore, they criticise this approach on grounds of inefficiency and 

lack of clarity as to the outcomes (Hencher and De Hauteclocque, 2010: 18). Nonetheless, the Commission’s 

leverage was the reason why the large utilities Vattenfall and E.On agreed to unbundle in Germany, even as 

the German government fought unbundling fiercely. The Commission seems to have reached an agreement 

with those companies regarding their antitrust dossiers (Eikeland, 2009: 20). Another reported case of 

antitrust action in the energy sector has been a penalty imposed on the Swedish TSO for curtailing cross-

border capacity. The Commission justified it on competition grounds but it is an issue that mostly relates to 

network codes (Squicciarini et al., 2010: 2). 
230 

This already existed in a less institutionalised form. It was called the European Regulators' Group for 

Electricity and Gas, most commonly known by its acronym ERGEG. 
231 

Such suggestions and opinion are unlikely to go too far from what is expected by those in charge of making 

final decisions: representatives of the Council are the majority (5/9) in ACER’s administrative board. Since 

decisions are taken by a two-third majority, representatives from the Commission and Parliament (2/9 each) 

can only reject Council’s proposals if none of them defects, and they are unable by themselves to force a 

decision on the member states. Nonetheless, given that Parliament and the Commission do often offer a 

common “supranational front” to the Council (see Chapter 3), they might be some room for defending a 

more European perspective in case of disagreement. 
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8.4.1 The Mediterranean Solar Plan 

As noted in the “Promotion of CCS” section, the Union for the Mediterranean (UfM) was launched at 

a summit in Paris on 13 July 2008, in the midst of negotiations for the two Packages analysed in this 

chapter. Most notably for the purposes of this thesis, French President Nicolas Sarkozy put forth the 

“Mediterranean Solar Plan” as one of six “preferential projects” under the UfM (French Council 

Presidency, 2008d). As noted in Chapter 4, this Mediterranean Solar Plan relied on an HVDC-based 

scheme, then promoted under the brand-name “Desertec”, to exploit the vast solar power potential 

of the Sahara desert for export to Europe using mostly solar thermal technology (Alich and Rinke, 

2008: , and see Appendix A). Notwithstanding, this endorsement hardly came out of a clear 

commitment to the Supergrid. Rather, it was linked to President Sarkozy’s plans for binding Turkey 

to the EU without accepting its full membership (Bennhold and Bilefsky, 2006).232 

Crucially, Sarkozy’s original proposal for a UfM was made exclusively to those countries bordering 

the Mediterranean. Led by Germany, non-Mediterranean member states demanded a voice in the 

UfM (Bennhold, 2007; EurActiv, 2007). In addition, the European Commission was in favour of 

bringing the initiative into the framework of the European Neighbourhood Policy and the 

collaborative Euro-Mediterranean partnership known as the Barcelona Process (DG External Action, 

2007). Therefore, Sarkozy transformed the UfM into a new stage of the Barcelona Process and 

carried out other adjustments to his original plan, including the introduction of the Desertec 

initiative. 

This initiative was not mentioned among the proposals that the French requested of the European 

Commission just a couple of months before. The Commission had merely suggested road building, 

de-pollution and civil protection initiatives along the traditional lines of the European 

Neighbourhood Policy (DG External Action, 2007). President Sarkozy thus most likely included this 

German “Solarplan” in a bid to connect the UfM to the most topical EU interests at the time (i.e. 

energy security and emission reductions) and, particularly, to German schemes for addressing them 

(Müller, 2008). The Desertec consortium was based on widespread German expertise and interest in 

such an intercontinental connection. At the same time, German companies were key stakeholders in 

the Spain-based re-launch of the solar thermal industry in the 2000s, which had languished since its 

start in California in the 1980s. Notably, a plan like Desertec could be a way to compensate for the 

physical limitation for Germany to meet its energy requirements with domestic renewable resources 

(DPG, 2005). A certain momentum had indeed built up to promote trans-Mediterranean solar 

energy exports by the time German Chancellor Angela Merkel complained about the original format 

of the UfM (EurActiv, 2007; 2007). 

Nonetheless, the UfM had a difficult birth and has led a stunted existence ever since (UfM, 2012; 

EurActiv, 2013). Accordingly, the financing of the Solarplan did not receive much careful 

consideration. 233 Activity only really picked up mid-2011 (PWMSP, 2010), once other developments 
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During his election campaign, President Sarkozy had espoused the popular view that Turkey’s accession to 

the EU –for which negotiations had then just started– would destabilise the Union. The arguments generally 

focused on the demographics of Turkey, which was large and poor, as well as on its cultural differences as a 

Muslim secular country. 
233 

For reference, the TREC (predecessor of the Desertec Foundation) proposed in 2005 a “humanitarian test 

plant” to supply the Gaza Strip with 9TWh/a, which would cover the electricity and water desalination needs 

of its 3 million inhabitants. The costs were projected at €5 billion, which the proponents compared to the €4 
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such as the creation of Friends of the Supergrid and the signature of the North Seas Offshore Grid 

Initiative had triggered a greater interest in large-scale electricity interconnections. The 

development of a Supergrid storyline through these events is discussed in the following chapter. 

Of interest for this thesis is a comparison between the Solarplan and the CCS Flagship Programme as 

they stood in 2008. Both claimed a similar amount of emissions reductions, equivalent to around 20% 

of fossil fuel-fired power plant in the European electricity sector by 2050. Their investment 

requirements were also in the order of billions of euros and neither would start full-scale operation 

until a substantial necessary infrastructure (HVDC cables, CO2 pipelines) was in place (DG Energy, 

COM(2008) 13; Desertec, 2009). Nonetheless, whereas the Solarplan was haphazardly used as a 

bargaining chip within a grand but unsubstantial international summit and obtained little or no 

additional funding for its technologies,234 the CCS Flagship Programme slowly made its way through 

the EU institutions and secured a financing boost for CCS then valued in the billions of euros. Indeed, 

while CCS was the protagonist of a good deal of debate and specific legislation within the Climate 

and Energy Package as seen above, the Solarplan only managed to obtain an incongruous mention in 

the Directive on the promotion of renewables, to which the next subsection turns. 

Renewable interconnection 

The Directive on the Promotion of Renewables had been debated alongside the Climate and Energy 

Package legislation introduced in the first and second main sections of this chapter. The debate 

focused on two controversial measures: the 10% biofuels target and the introduction of trade in 

Guarantees of Origin for renewable electricity. The former was decried by environmentalists and 

others because the latest evidence suggested deemed it likely to wreak havoc on food supplies in 

developing countries. The latter was also denounced and defeated because existing national 

mechanisms (notably feed-in-tariffs) would be undermined by the establishment of such a Union-

wide trade in renewables certificates (Nilsson et al., 2009; Jacobsson et al., 2009).235  

                                                                                                                                                                                    
billion spent on the last nuclear reactor built in Europe, the UK’s Sizewell B, producing 8 TWh/a since its 

completion in 1995 (Knies et al., 2005). Overall, some €47 billion were required by 2020 (Desertec, 2009). 

By contrast, in 2007 the EIB had increased its overall investment in all kinds of renewable projects in Europe 

and overseas by just €3 billion over seven years (EIB, 2007). In turn, whereas the European Neighbourhood 

Partnership Instrument had an endowment of €11 billion until 2013, half of this amount was already fixed for 

its first three years (2007-10), which understandably did not include any provision for the Solarplan. Any 

remaining money had to be distributed among 29 policy areas of which only 7 (e.g. “energy” or 

“sustainability”) would fit in the definition of the Solarplan (EP&CoEU, 2006/1638/EC). Even with the 

benefit of hindsight, it is difficult to establish how much from the different claims of funding provided until 

2013, ranging from €5 billion to around €800 million, were actually disbursed to projects relevant for the 

Solarplan (EUNIC, 2010). Certainly, no “demonstration plant” has been built. Nonetheless, investments that 

may be related to the Solarplan (transmission and renewables) are confirmed for four projects in Tunisia and 

Egypt. These projects are led by either the EIB or national development agencies and have aggregate 

projected costs of around 1.3 billion, of which 720 million is for an AC transmission upgrade in Egypt led by 

the EIB. EU investment is generally rather small (Europeaid, 2013). 
234 

Concentrated solar power and HVDC. 
235 

Analogously to the emissions trading principle (see Chapter 4 page 69), tradable Guarantees of Origin 

arguably allow achieving the highest penetration of renewables where it is easiest/cheapest to do so. 

However, under this arrangement, only the most generous national feed-in-tariff would attract all the 

investment, likely leading to the abolishment of both generous and economical feed-in-tariffs, respectively 

because of undue expense and ineffectiveness. It was found that continent-wide optimisation could be at least 

partially achieved by other means such as statistical transfers that did not undermine existing schemes 

(EurActiv, 2011; Howes, 2010). 
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The rapporteur Claude Turmes (Greens) welcomed the mandatory nature of the renewables targets, 

attacked the Guarantees of Origin plan, argued for better access for new entrants to the grid, and 

pushed for a more sustainable approach to biofuels (Turmes, C6 0046/2008: 83). But most 

importantly for this thesis, Turmes started his statement with the following: 

The EU can be the […] leader of [the third industrial] revolution under three conditions: getting 

this directive right, bringing "resource intelligence" and renewables to the heart of our future 

energy and climate security strategy and creating the framework conditions for 4 renewables 

projects of European interest, which are: 

 a strategic alliance with progressive cities and regions for a "bottom up" deployment of 

the huge diversity of technologies described in the report for the [European Parliament] 

"21 renewables energy technologies for the XXI century" notably the "buildings as 

power plants cluster" 

 a coordinated approach to harvest the enormous off-shore wind and marine energy in 

the North and Baltic Sea 

 a master plan for large scale renovation of the cities in Central/Eastern Europe (building 

stock, district heating systems, public transport) combined with the phasing in of their 

big biomass potential 

 a partnership with the Mediterranean countries on energy efficiency and solar thermal 

electric and wind power plants. 

These four projects have to get priority in the TEN - Energy infrastructure revision and in EU 

finances (Structural Funds, EIB,...). [bold highlight added] (ITRE Committee, C6 0046/2008: 81) 

The highlighted points clearly stand out in terms of electricity interconnection: the North Sea 

offshore grid and the Mediterranean partnership. Indeed, throughout his report, Claude Turmes 

clearly increased the emphasis on electricity interconnection and how necessary it is for the (large-

scale) integration of renewable energy, albeit without mention of “the Supergrid” or any equivalent. 

In the end, the Committee endorsed a cross-party236 amendment was passed that mandated “ease 

of access to financing” to facilitate the deployment of renewables, including through the 

construction of such interconnections (ITRE Committee, C6 0046/2008). 

However, the final text of the Directive dropped this requirement. Apparently, there was reluctance 

on the part of the Commission and, most notably, the member states, to tie funding down within the 

legislation to any one specific aspect of renewables promotion (ENER-RES2, 29/11/2011). Instead, 

the Commission was charged with reporting on the best ways to further this promotion. A different 

provision appeared elsewhere in the legislation that allowed EU members to count renewable 

energy projects in third countries, “such as the Mediterranean Solar Plan”, towards their targets 

even before any actual interconnection was built, noting that such interconnections were long, 
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Both the Greens (Alyn Smith, Claude Turmes (Rapp.)) and the People’s Party (Nikolaos Varaklis) put 

foward similar amendments. For the text, search amendments 695, 694 and the original Draf Report under 

dossier PE409.384v01-00 on the Committee Archives website 

  (http://www.europarl.europa.eu/parlArchives/comArch/comDocSearch.do?language=EN). 
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difficult enterprises (EP&CoEU, 2009/28/EC).237 Thus, the logic governing the Third Liberalisation 

Package imposed itself on this Renewables Promotion Directive, too: on the one hand accepting 

electricity interconnection as part and parcel of any energy strategy, and acknowledging that they 

are “long, difficult enterprises”, while on the other hand refusing to address in any detail its financial 

implications – at least not just yet. 

The Renewables Directive eventually only had a general requirement to “take appropriate steps to 

develop transmission and distribution grid infrastructure […] including interconnection” (Art. 16), 

which was already present in previous legislation. The contrast is stark with the impetus to have 

billions of euros ready for financing a technology that had until then barely earned a mention in 

European legislation. 

8.4.2 On second thoughts 

Nonetheless, soon after these exchanges, the Commission reinforced the camp of those seeing 

infrastructure financing as the key enabler of the necessary transformations, including for climate 

change mitigation. Its Communication on “Energy Policy for Europe” of January 2007, whose 

outcomes have hitherto concerned this thesis, had also been dubbed a “first strategic energy 

review”, to be followed by regular updates. On 13 November 2008, the second such Strategic Energy 

Review came out (DG Energy, COM(2008) 781). This Second Review mostly reiterates key messages 

from the first one but it also introduces some important new emphases. Examples of repeated 

messages are the general appeal to enhance solidarity and thereby energy security, including 

sections on oil stocks and on CCS along the lines of the “coal for electricity”. Among the novelties is a 

significant ambition for “promoting infrastructure essential to the EU’s energy needs”. The Priority 

Interconnection Plans of the First Review had included a few specific projects, such as “connections 

to offshore wind-power in Europe” (DG Energy, COM(2007) 1) that had not been addressed in the 

subsequent packages. By contrast, the Second Review contained a much more ambitious list, in 

which “connections to offshore wind-power in northern Europe” became “a North Sea offshore grid” 

or the “Spain-France interconnection” was upgraded to “north-south gas and electricity 

interconnections”. 

Indeed, the Second Review was accompanied by an entire “Green Paper Towards a Secure, 

Sustainable and Competitive European Energy Network”, which highlights many of the financial 

hurdles noted in this chapter (DG Energy, COM(2008) 782): 

It has always been assumed that energy networks would be self-financing. […] However, in 

view of challenges to security of supply and the scale of the investments which Europe's 

energy networks need, the EU needs to reinforce its policy on energy network development. 

It should for example be able to intervene or mediate where public and private parties are 

unable to move forward on key projects with a European impact. It should also review its 

funding framework, notably Trans-European Networks for Energy (TEN-E), to direct it better 

towards policy goals. Planning and authorisation difficulties must also be addressed (DG 

Energy, COM(2008) 782: 3, emphasis added). 
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The original Proposal for a Directive on the promotion of renewables allowed for some of the 20% target to 

be met through imports from outside the Union, but no official document in the original proposal of Climate 

and Energy Package makes any clear reference to the Solarplan. 
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The European Council had requested a Second Strategic Energy Review for early 2009 with a view to 

a new Energy Action Plan (European Council, 2007). It is therefore remarkable that the Commission 

chose to deliver this Review earlier than expected and accompanied by a Green Paper on energy 

networks. The Commission had been pondering these questions on energy interconnections for a 

while. With its 2008 Priority Interconnection Plans, it had certainly tried to draw some attention to 

the matter. Nonetheless, a key factor in the faster timing for this review and special weight of 

interconnections may have been the short August war in the Caucasus. As noted above, the conflict 

brought to the fore again the old fears about Russia. In addition, the discussion of solidarity in gas 

networks in all likelihood threw open the door to a discussion of electricity interconnections that 

would be less influenced by the old debates around the ideal setup for the Internal Energy Market: a 

debate about the Supergrid. Thus, the Georgian conflict simultaneously reinforced traditional 

perceptions of energy security through diversified fossil fuel supply, and encouraged more radical 

thinking in germane topics. 

8.4.3 Summary and analysis 

The foregoing has addressed some of the key issues hampering the promotion of electricity 

interconnections in the Third Liberalisation Package and the conspicuous absence of any reference 

to Supergrid-like schemes. It has then highlighted the presence of such Supergrid in parallel 

negotiations, namely the Mediterranean Solar Plan and the Directive on renewables promotion. 

Finally, it has discussed the beginnings of a change in this regard with the publication of the Second 

Strategic Energy Review. Below is a quick review of the main points in relation to each aspect. 

The Third Liberalisation Package, mired in the unbundling negotiations, largely avoided the burning 

questions about public funding (or, in general, financing) of energy infrastructure of European 

importance. Its import on interconnection was circumscribed to the topic of regulatory framework. 

In this area, the creation of ACER and ENTSO-e heralded a significant change towards a more 

European perspective. However, the Council and the Commission did not yield to demands by the 

European Parliament to obtain greater formal powers for these institutions. Thus, much depends on 

the actual development of their competences and the degree of informal authority they manage to 

command. The explanation advanced in this thesis is that there was no sufficiently coherent grand 

vision (no Supergrid storyline) to justify such a transfer of authority. 

These difficulties for electricity interconnection contrast starkly with the proposal to establish a so-

called Solarplan in the context of the Union for the Mediterranean (UfM). This Solarplan was a 

German initiative to import solar power from the Sahara. The UfM was a diplomatic venture of 

French President Sarkozy to increase France’s influence in the Mediterranean and articulate his 

opposition to Turkish membership in more positive terms. Thus, French president Sarkozy used the 

Solarplan in exchange for Germany’s tolerance for the UfM. However, the UfM was a failure in terms 

of follow-up and in making a difference from existing EU initiatives in the area.  

The Solarplan has been kept alive in name and a few projects that could form its base have been 

carried out. However, in comparison with the attention devoted to the North Seas Offshore Grid, it 

remains a much less explored area of Supergrid designs. Both the North Seas Offshore Grid and the 

Mediterranean Solar Plan were mentioned in Claude Turmes report on the promotion of renewable 

energy but his amendments were rejected and forgotten early on. The renewables legislation was 
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already the focus of debates on biofuels and Guarantees of Origin, so it most likely could not 

accommodate another complex topic with a great potential to become controversial. 

The turning point was indeed the Second Strategic Energy Review. This represented in some 

respects a continuation of the commitments of the First Review to increase EU energy security and 

solidarity, bolstered by the brief conflagration in Georgia. The conflict may have also encouraged 

much bolder proposals from the Commission in terms of financing conditions for energy networks. 

However, most notably, the renewed emphasis on non-commercial issues facilitated a much more 

comprehensive approach to the issue of interconnection and of large-scale renewables integration. 

This indicates the first shift towards Supergrid-like vision for the European grid. 

8.5 Conclusion 
This chapter has described in detail the trajectory of CCS promotion legislation within the Climate 

and Energy Package negotiations. Its eventual success owes much to the strategic location of 

committed proponents of the “coal for electricity” storyline along the legislative road. Firstly, MEPs 

Davies and Doyle were vital for the passage of the NER300 amendment at the ENVI Committee; 

defending it against the indifference of the Conservatives, and the opposition of the Greens. 

Secondly, the support of the British government at the Council proved crucial to overcome well-

ingrained resistance to such budgetary juggling. In turn, within the Commission, the enthusiasm of 

DG Energy probably neutralised any negative assessment from DG Environment. In the background, 

the ZEP provided essential support to produce compelling arguments, compromises and lobby other 

key decision-makers. Coordinating such a varied group of people with a large diversity of training, 

backgrounds and objectives is what makes storylines necessary to achieve a legislative outcome. 

However, storylines cannot be expected verbatim in the legislation, given the need for it to be 

compatible with previous and future laws. Indeed, the final legislative texts dealing with CCS make 

use of the aforementioned ambiguity of referring to “fossil fuels” when the only envisaged uses are 

for coal.  

Nonetheless, the lack of exact overlap between the legislation and the storyline also reflects a 

priority of objectives. The “coal for electricity” storyline is a minimum common denominator. 

Recalling here the theoretical framework from Chapter 2, a storyline is an intersubjective 

understanding; that is, a rough average of the understandings of the individuals that propose it or 

formulate their adherence to it.238 ZEP’s members often commented how good it was to see people 

with different ideas agree on a common document (ZEP, 14/11/2011). However, ZEP’s ecumenical 

documents (ZEP, 2006; 2007; 2008b) were actually not completely congruous with the Commission’s 

(DG Energy’s) dogged focus on coal-fired power plants (DG Energy, SEC(2006) 1723). No one walked 

out of the CCS deal because of the rejection of emission performance standards – precisely because 

the final compromise was compatible with the core preoccupation of the main discourse coalition: 

that the EU will continue to use coal for a while. 

In contrast to CCS legislation, this chapter also presented the disparate and largely failed attempts to 

provide financial assistance to electricity interconnections, as well as a more EU-level perspective on 

their planning. From amendments to the new institutions in the realm of electricity to grand trans-

Mediterranean plans, an assortment of MEPs, German industrialists and diplomats, and other like-
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minded people put forward proposals to favour electricity interconnection but these largely failed. 

Taken together, these proposals would follow a putative Supergrid storyline. However, there was 

only a vision and no coherent discourse coalition with an appealing storyline. Not least, the present 

thesis argues, because the space for grand visions was colonised by CCS. In the absence of such a 

discourse coalition and storyline, the isolated proposals for electricity interconnection failed to 

garner enough support to overcome procedural barriers such as the Meroni doctrine, the resistance 

of incumbents (TSOs, Commission) or, of course, the reluctance to disburse public funds. They could 

not counteract, either, the discourse underpinning liberalisation, which emphasises “efficiency first” 

(Joskow, 2006). Nonetheless, the second part of this chapter also shows that this mentality was not 

unmovable. The Russo-Georgian war reminded the EU of the potentially great benefits of energy 

solidarity among its members. 

The next chapter shows that this may have translated into an alternative “Supergrid storyline”; 

however, it first focuses on the fate of the “coal for electricity” storyline. The main result of 

measures to support CCS has been indeed to support “coal for electricity”, as argued throughout this 

thesis.  
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Chapter 9.  

Coal For Electricity in the EU:  

Fruits and Aftermath 

This is the last “process tracing” chapter of the thesis, dealing with the consequences of the Climate 

and Energy Package up until very recent events. Little scholarship exists on this topic and therefore 

references are largely to primary sources and commentary in specialised magazines and newspapers 

as well as interviews. 

In its first section, this chapter explores how the robustness of the “coal for electricity” storyline was 

put to a severe test after the Climate and Energy Package was passed. This test consisted in a 

prolonged shortage of capital and sluggish growth in the EU.239 As a result, little of substance in the 

CCS demonstration plan has been implemented. After this description of the struggles of CCS, this 

chapter analyses the reaction by “coal for electricity” proponents to the failure to implement the 

first steps of the CCS demonstration plan, as well as their proposals for promoting CCS in the future. 

These reactions contain both some insightful analysis and some rather misguided criticism and poor 

argumentation, which give mixed signals for the future. Finally, this chapter briefly introduces how 

the idea of a Supergrid –which had been quietly spreading as progress on CCS projects slowed 

down– has been shaping up. It also discusses what lessons might be drawn from the example of CCS. 

9.1 Fruits of success 
“Coal for electricity” proponents in the EU did not have much time to enjoy the fruits of their success 

in the form of funding mechanisms. These fruits progressively turned sour in the harsh financial 

environment of the months and years after the Climate and Energy Package, both in the EU and 

overseas. 

In the EU, during the period 2009-2012, the continuing global economic crisis, and later the 

Eurozone debt crisis, generated a slowdown of economic activity that further depressed both the 

carbon allowance price (see Figure 9.1 below) and, momentarily, electricity demand. Both factors 

had been vital yet taken-for-granted premises for the argument that the EU urgently needed new 

coal-fired power plants and that these could and should be fitted with CCS, with help from an EU-

backed programme. In addition, as noted below, public opposition to CCS storage in some EU 

member states, most notably Germany, threatens to make storage much more difficult. Overseas, as 
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discussed below. 
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noted in Chapter 5, the economic crisis also largely removed the “Russian threat” argument, as 

encouraging a mutually beneficial energy trade took precedence over suspicions and machinations 

in this field. Finally, the so-called shale gas revolution in the US240 has pushed down natural gas 

prices; thereby making coal less attractive and partially displacing it from its traditional role in 

electricity generation in that country. Even in its US birthplace, “coal for electricity” is being 

questioned because of the new abundance of natural gas (Folger, 2013). 

 

Figure 9.1: Evolution of the price of EU allowances (EUA) 2005-2012. 

Source: Venmans (2012) 

The subsections below deal in greater detail with the main aspects of the 2009-2012 post-Package 

period in the EU, namely the struggle for funding for CCS in the midst of the financial crisis and the 

issue of public acceptance of CCS. The presentation of these topics is roughly chronological. Thus, 

the first subsection deals with the European Energy Programme for Recovery. This first EU-level 

funding source for CCS revealed the preponderance of “coal for electricity” projects. The second 

subsection addresses public acceptance, notably as it manifested itself during the polemic 

transposition of the CCS Directive into German law. The third one discusses the feeble recognition 

that a shift away from a “coal for electricity” storyline was needed in light of the changing 

circumstances. Finally, the fourth subsection turns to the climax in the CCS drama in the EU: the 

allocation of NER300 funding. Its devastating results led to some soul-searching among CCS 

proponents, analysed in the second main section of this chapter. 

9.1.1 European Energy Programme for Recovery 

The unprecedented extent of the global financial crisis that started around mid-2007 was obvious by 

the end of the Climate and Energy Package negotiations in late December 2008 (Claessens et al., 

2010; Crotty, 2009). Nonetheless, there was still hope that governments could save the day with the 
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This gas is one type of unconventional fossil fuel resource extracted from shale formations. These are 

abundant in the Appalachian mountains of the eastern USA, where many of the early successes of the new 

extraction technology (by hydraulic fracturing of the shale aka “fracking”) took place from the early 2000s. 

Recall the introduction in Chapter 1 and see below in the main text. 
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so-called green stimulus, i.e. addressing both the ecological and the financial crises through 

Keynesian countercyclical government spending.241 This subsection focuses on the impact of this 

stimulus on the promotion of CCS and Supergrid-relevant technologies at the EU level. 

A prominent and somewhat polemic example of green stimulus, precisely because of the role of CCS 

(EurActiv, 2009e), was the European Energy Programme for Recovery (EEPR). The EEPR was part of a 

proposal by the European Commission in January 2009 to launch a broad European “recovery 

package” (DG Energy, 2009a). Perhaps reflecting the great impetus of the recently approved climate 

and energy legislation, the EEPR absorbed the lion’s share of “new money”: whereas most stimulus 

measures simply implied faster disbursing or direct spending of already allocated funds, €5 billion of 

unspent agricultural funds were ring-fenced for both broadband connection and energy projects. 

These funds were originally split into €3.5 billion for the EEPR and €1 billion for broadband plus €0.5 

billion for agricultural challenges. The proposal quickly attracted criticism from the Greens because it 

allocated €1.25 billion to CCS, €1.25 billion to gas (notably the Nabucco pipeline) and only €0.5 

billion to offshore wind (plus another €0.5 billion for electricity transmission). Some member state 

diplomats were also concerned about the adequacy of CCS or gas projects for stimulus spending. 

However, the recipient sectors all praised the decision (EurActiv, 2009e). 

In April 2009, the Council increased EEPR funds to €3.95 billion, raising allocations for electricity and 

gas and reducing that for CCS. After some more wrangling with Parliament (EurActiv, 2009c), the 

final amounts were quickly passed as a Regulation on 13 July 2009, of which the relevant energy 

expenditure was agreed as follows: €1.44 billion for gas interconnectors, €925 million for electricity 

infrastructure, €0.5 billion for offshore wind, and €1.05 billion for CCS. Thus, the allocation for 

Supergrid-relevant projects (offshore wind plus interconnections) already reached €1.5 billion, yet 

the vision to organise it had not been settled yet (see section on Supergrid at the end of this 

chapter). 

For CCS, the regulation contained a shortlist of eligible projects that would obtain funds, albeit 

maintaining the rule of one project per country. Whereas there were five British projects, three 

Dutch ones and two German projects, translating into some competition in those countries; Spain, 

Italy, Poland and France each presented one project, which only had to pass a test by the 

Commission to obtain the money. Interestingly, the EEPR hardly addressed security of supply 

concerns, which were most acute in Eastern Europe, as it only promoted one Eastern European 

project. A vast majority of potential projects were already known to be concentrated in Western 

Europe, primarily the UK, Norway and the Netherlands, focusing on post-combustion capture and 

storage in depleted gas fields. Just six projects out of 34 were located in Eastern Europe (3 in Poland). 

The EEPR, thus, only reinforced these biases (ZEP, 2008b; 2006). 

All EEPR projects except the French one were coal-fired power stations trialling different 

combinations of capture and storage methods. The French project aimed for an integrated steel mill 

owned by ArcelorMittal in Florange, Moselle, which had been selected as the site for the second 

stage of the Ultra-Low CO2 Steelmaking (ULCOS) research programme. Each country was in principle 
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allocated €180 million, except Italy with €100 million and France, €50 million (EP&CoEU, 

2009/663/EC). 

In the end, the projects selected were all coal-fired power stations testing a variety of capture and 

storage techniques. Table 9.1 summarises relevant information for these projects.242  

Name Country Type of CCS project Status 

ROAD-Project The Netherlands Coal-fired post-combustion Waiting for final 

investment decision 

Compostilla Spain Coal-fired oxyfuel Stopped in 2013 

(funding) 

Don Valley UK Integrated (coal) gasification 

combined-cycle pre-

combustion 

Stopped in 2012 

(funding) 

Porto Tolle Italy Coal-fired post-combustion Stopped in 2011 

(legislation) 

Bełchatów Poland Coal-fired post-combustion Cancelled in 2013 

(funding) 

Jänschwalde Germany Coal-fired oxyfuel and post-

combustion 

Cancelled in 2011 

(legislation) 

Table 9.1: List of European Energy Programme for Recovery projects and latest status 

Source: Created from DG Energy (2013); and Zero.no (2012) 

The bias towards coal-fired electricity generation was clear from the very beginning in the shortlist 

annexed to the Commission’s Proposal for a Regulation. This is hardly surprising given the inertia 

generated by the “coal for electricity” storyline at the end of 2008. However, this bias reached a new 

level with the exclusion of the only non-electricity project, which also implied the exclusion of France 

–a traditionally pivotal member state– from any participation and benefits. This was a rare 

occurrence in the EU, where the rule tends to be that there will always be “something for everyone” 

(RECH-General, 27/10/2011). 

There was “obviously” disappointment on the French side. However, being able to put the money to 

good use quickly was a clearly stated (dis)qualifying criterion (ENER-CCS1, 2/12/2011), and the 

Florange project was indeed excluded because it was not “mature enough” (ENER-CCS2, 6/12/2011). 

Nonetheless, it is not clear how much better prepared all the power plant projects were, given that 

none of them had progressed much at the time of their application for funding (Deloitte, 2012: 92). 

Indeed, the European Parliament had doubted any CCS project would be ready to use the funds 

properly (EurActiv, 2009c). With the benefit of hindsight, we can see that even those that have 

progressed are, as of early 2013, yet to make the critical “final investment decision”, which actually 

unlocks most funding and most jobs (Zero.no, 2012). In its latest update of 2013, Bloomberg’s (2012) 

“Race to First” CCS Competition noted that only three European projects were likely to be in 

operation by 2018, including the Dutch project from the EEPR. The other two still need to secure 

further public funds. 
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All projects are led by a utility from or active in the country where the particular project is (to be) sited plus a 

combination of the usual technology providers (Alstom, Foster Wheeler, Schlumberger, etc.). 
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It seems that the Ultra-Low CO2 Steelmaking (ULCOS) application simply did not make as good a case 

as the others that the money could be used fast; perhaps it was more open about the 

timelines/difficulties. When confronted with the possibility of such a situation, one interviewee from 

the steelmaking industry conceded that there had been hesitation in the industry (ESTEP, 

20/12/2011). Given the events surrounding the NER300's first call (see further below), ArcelorMittal 

was probably loath to invest in a technology that would leave the company sitting on tonnes of 

expensively produced steel in a depressed market. Indeed, industry has also been quick to note that 

the situation of CCS for steel was never clear from the Commission’s side either (ESTEP, 20/12/2011; 

ULCOS, 04/06/2013). This last point tallies with the remark of one of the Commission interviewees 

that “in the middle of 2009, there was not the same recognition of the importance of CCS in industry 

that we have today. Nobody claimed that [the exclusion of Florange/steelmaking] would prevent the 

EU from meeting its target. It was actually forward-looking to have [Florange/steelmaking] in the 

EEPR” (ENER-CCS1, 2/12/2011). 

This statement is quite remarkable as it reveals the extent to which ULCOS, the first and “most 

European” of CCS projects had been sidelined by DG Energy, even though the Commission had been 

supporting it since 2004. The inclusion of ULCOS in the EEPR may thus be seen as a first attempt to 

compensate for the dominance of the “coal for electricity” storyline, which had largely ignored 

industrial CCS. However, this last-minute interest caught the industry largely unprepared, 

particularly given that the trial phase of ULCOS was planned to run from 2004 until 2010 and only 

then a demonstration phase would commence. In addition, it was under no real pressure to develop 

CCS and had no interest in spending money to speed up anything. This is a point to which Chapter 10 

returns. 

9.1.2 Public acceptance: the German case 

In previous chapters, there have been brief mentions of the difficulties encountered by CCS because 

of public opposition in two member states: the Netherlands and Germany. Chapter 7 introduced the 

politics and policy of CCS in the Netherlands and the role of public opposition in Barendrecht in 

making the government ban onshore storage in its transposition of the EU Directive. Beside these 

two, Austria has also transposed EU legislation in terms of a prohibition of any storage activities in 

its territory (BMWFJ, 2011). There has been little publicity around the Austrian decision. 

Nonetheless, the Alpine country was never a candidate for much CCS expansion (DG Environment, 

SEC(2008) 54), so its politicians might have simply followed the Dutch example down the least 

controversial route, which in a landlocked country like Austria means a total ban. This subsection 

focuses on the case of Germany, where the stakes are much higher than in either the Netherlands or 

Austria. 

Germany has a large potential for CCS applications with relatively large emissions as well as potential 

storage sites. According to the Impact Assessment for the CCS Directive, which notably assumes CCS 

is competitive by 2020, Germany would host most CCS activity in 6 out of the 8 scenarios, being the 

second-largest user in the remaining two after Poland (DG Environment, SEC(2008) 54). Applications 

could include both its world-class (steelmaking) industry and its highly coal-dependent power sector, 

which feeds from the sizeable lignite reserves of the country (Praetorius and Stechow, 2011: 126-7). 

For its part, the German federal government was supportive of CCS. A cross-ministerial (Economy, 

Research, and Environment) report published in September 2007 had recommended the 
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construction of 2-3 demonstration plants (Praetorius and Stechow, 2011: 145-7 and 151). The report 

noted that, for industrial applications, lower costs are possible on account of higher CO2 

concentrations (German Federal Ministries for Economy, 2007: 5-6). This seemed to present a good 

opportunity for Germany. As a matter of fact, whereas CO2 emissions from public electricity 

generation are very large at 30% of national total; the cement industry, ammonia production, 

steelmaking, refinery emissions are also high, ca. 18% of national total, of which approximately eight 

percentage points is from associated power plants243 (Federal Environmental Agency, 2011: Annex 1). 

However, after the initial mention among “possible applications”, industry does not feature again in 

the report. 

Furthermore, Vattenfall had made Germany the centre of its CCS strategy, with one pilot capture 

and storage project at its Schwarze Pumpe coal-fired power station and participation in the separate 

storage-only project in Ketzin, both in the state of Brandenburg and operational since 2008. “Coal 

for electricity” seemed like the only game in town. Indeed, this thesis argues that the 

implementation of CCS technology has paid dearly for its focus on the “coal for electricity” storyline 

in Germany, which prevented it from exploiting the fact that CCS is the only available mitigation 

option for a number of industrial processes, including for the emblematic German steel industry. 

Because of the “coal for electricity” dominance in CCS, the German debate on CCS was polarised 

between those who focused on security of supply along the lines of “coal for electricity” and those 

who emphasised a “climate protection first” storyline. The former, led by the utilities Vattenfall and 

RWE, argued that CCS provided the perfect way to put to good use Germany’s large lignite resource 

while protecting the climate. The latter, encompassing a wider range of actors from the pragmatists 

within the Green Party (Realos) to Greenpeace, harboured different degrees of reservation vis-à-vis 

the technology: from “additional mitigation technology that deserves attention” to a “fig-leaf” for 

the oligopolistic players in the German power sector (Praetorius and Stechow, 2011). 

The crucial background for both storylines (“coal for electricity” and “climate first”) is the threat of 

the electricity gap (Stromlücke).244 One part of this gap stems from the agreement in 2000 between 

German government and industry for a nuclear phase-out (later repealed and then reinstated after 

the Fukushima disaster)245 by 2025 affecting all 17 active reactors, which in 2006 provided 26% of 

Germany’s electricity. Whereas some would like to see the gap covered by CCS, at least as a bridging 

technology, others draw on the successful experience with feed-in-tariff support for renewables to 
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The numbers are obtained by adding up relevant “IPCC Key categories” in Annex 1. The power plant 

estimate comes from ‘IPCC Category 1a2f’, which refers to the power plants used in cement, ceramics and 

glass production as well as some unallocated power stations from the German national railway company. It is 

not specified what percentage belongs to the railways but being listed last, it is assumed to be the smallest 

and therefore not subtracting much from the total of 9% for that category. See pp. 120-8. 
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This “electricity gap” was mentioned in Chapter 1: it is the result of the need to replace aging coal-fired 

power plants in the near future, potentially with new coal-fired power plants that would contribute to the 

carbon lock-in. 
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An earthquake and tsunami hit Japan’s east coast on 11 March 2011 causing a catastrophic incident in the 

Fukushima nuclear power plant with substantial radioactive leaks. The conservative coalition in government 

in Germany decided to cancell the lifetime extension it had itself agreed to in 2009 and immediately took off 

the network the seven oldest reactors.  
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argue that a renewables-only alternative is possible, which incidentally does not rely on a Supergrid 

but rather on a distributed generation246 option (Praetorius and Stechow, 2011: 140-141). 

Against this background, Greenpeace quickly exploited the concerns of some citizens and local 

politicians in the northern states where geological conditions were best suited for CO2 storage. Using 

language reminiscent of anti-nuclear campaigns,247 it leaked a report that the government had been 

working on, which showed all potential storage sites, including many under big cities (Totz, 2011b). 

It thus literally “brought home” the dangers that sceptics had been commenting on: water 

contamination, earthquakes, etc. (Schrader, 2011). In this way, the most extreme of “climate first” 

advocates played the risk card and made onshore storage of CO2 a major issue in Germany. This 

campaign delayed transposition of the CCS Directive way beyond the deadline, reaching a high point 

with the rejection on 23 September 2011 by the German Senate (Bundesrat) of a rather unambitious 

proposal to establish a nation-wide legislative framework for CCS. About two months later, 

Vattenfall decided to abandon its major EEPR-backed project in Jänschwalde citing lack of political 

will to support the technology (Gustafsson and Hromadko, 2011). 

Brandenburg had accused all other states of shirking responsibility and refused to accept a clause 

that would have allowed individual states to ban CCS from their territory, which was likely to leave 

pro-CCS Brandenburg as sole “Guinea pig” of the country (FAZ.net, 2011). However, to avoid 

sanctions for non-transposition of EU legislation (dapd, 2012b), the German legislature ended up 

passing a CCS law that allowed precisely that kind of ban, even if with a more cumbersome 

procedure. It also set a maximum storage limit of 1.3 Mt CO2 per storage site (dapd, 2012b; Global 

CCS Institute, 2012a). These provisions severely undermine the chances of success for any CCS 

project in Germany, particularly as the largest state with the most onshore sites, Lower Saxony, has 

already introduced a moratorium on CCS storage procedures (dpa, 2012). Storage is expected to 

proceed, if at all, in sites in the North Sea or in Brandenburg. 

This thesis argues that such a public backlash would have been unlikely if industrial applications had 

been given preference. Greenpeace and others would have found it hard to oppose plans to 

decarbonise industrial sectors such as steel. In fact, they may well have been in favour. If CCS 

succeeded without problems in those sectors, its expansion into power generation would be more 

likely to proceed smoothly. The way it was done, by contrast, could lead to constructing CCS as the 

work of greedy incumbents resenting the rise of renewable generation and wanting to keep as much 

of the cake for themselves as possible in total disregard for public health and safety (Bellona 

Foundation et al., 2013: 3-4). The general attitude of industry and the federal government certainly 

did not help. The following sections and subsections provide greater detail on these issues at the EU 

level. 

9.1.3 Shift reaction fizzes out 

Chapter 5 noted that by 2009 the IEA had shifted its discourse towards more emphasis on industrial 

applications of CCS and away from “clean coal” rhetoric (Pershad et al., 2013; IEA and UNIDO, 2011). 

Just as in Germany, those that opposed CCS legislation as “a distraction” at the EU level would also 
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Generating electricity close to the centres of consumption; the typical example are roof-mounted solar cells. 
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Notably referring to CCS storage sites with the German word (Endlager) already used in the long debate 

about a final repository for radioactive waste disposal. 
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have felt compelled to support it if directed towards industrial activities, given that these activities 

do not have any other mitigation strategies (Greens, 19/12/2011). 

In the context of a changing economic and financial landscape in Europe, some reassessment of the 

CCS promotion situation was certainly seen as necessary. In the course of interviews carried out for 

this thesis in late 2011, all relevant experts but one248 subscribed (sometimes unprompted) to the 

assessment that industrial CCS had been somewhat relegated, although, not surprisingly, some 

rejected the wording of “relegated”. It must be stressed that this “relegation” was the product of the 

complex interactions between discourses and physical constraints that generated the “coal for 

electricity” storyline. In other words, it was the product of companies wanting to tackle climate 

change within their own area of the economy while protecting their profits and of politicians seeking 

to avoid difficult political decisions. As such, it does not stem from any individual actor’s oversight or 

indeed bad faith. 

Notwithstanding, this seemingly widespread acknowledgment of the relegation of industrial 

applications did not prompt many changes to address it, as the outcomes achieved by the “coal for 

electricity” storyline were not altered: CCS would be demonstrated to be able to bring its costs down 

and then supported exclusively with carbon prices (ZEP, 2008b). As shown in the following section, 

“coal for electricity” proponents vehemently decried this exclusive reliance on the carbon price as a 

fundamental flaw when it dropped. Nonetheless, the “coal for electricity” position had always been 

oblivious to the reality of carbon pricing in industrial sectors where CCS could be applied, which 

were to retain their distorted carbon price/benchmarking duality because of carbon leakage 

provisions. 

These provisions were supposed to protect those sectors from having to increase prices to cope with 

emission targets. Such price increases would in theory damage their competitiveness and entice 

them to leave the EU ETS area. Notwithstanding, despite the free allocation of allowances, energy-

intensive industries have passed costs on to consumers (de Bruyn et al., 2010). Furthermore, there 

has been criticism of steel firms (notably, ArcelorMittal) for accumulating large amounts of unused 

allowances by inflating the burden of carbon leakage on their business (Okereke and McDaniels, 

2012). The cement industry has also come under fire from environmentalists specifically for 

benefitting from carbon leakage provisions when advice suggested that its heavy, low unit-value 

products were hardly suitable for large-scale trade (Kumar, 2008). The companies mentioned in 

these reports have responded publicly to these accusations of allowance hoarding by pointing at the 

effects of the economic recession on their output, which in their view sufficiently explains the 

imbalance between actual emissions and allowances (Carrington, 2011b). There are, nonetheless, 

few explanations for the windfall profits other than to point out that any “for profit” company would 

have done the same. Economists expected this outcome and constantly warned about it (Hepburn et 

al., 2006; Woerdman et al., 2008; Clò, 2010), but global competitiveness concerns trumped any 

suggestions to change these carbon leakage arrangements (TRADE, 16/01/2013). 
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The question “Do you think industrial CCS has been relegated vis-à-vis power CCS?” (or similar) was posed 

to interviewees connected to CCS (as a general concept) in government, lobbying and basic research. Only 

after the extent of this opinion was established was the same question put to the steelmaking representatives 

interviewed, who wholeheartedly agreed. People working exclusively in non-CCS-related technologies were 

understandably not asked. 
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To tackle windfall profits, however, the Commission did introduce a system of benchmarking, 

whereby every installation would receive free permits only up to the level of emissions of the 10% 

best performing installations. Industry lobbied fiercely and the process became very complicated, 

with some industries claiming that their benchmarks ignored key factors in their production 

processes (Jung, 2010), while others like the cement industry were accused of making most of the 

important decisions themselves (Reyes, 2011). The steel industry even brought legal action against 

the Commission benchmarking decision at the European High Court. The challenge was rejected 

because it had to go first through national courts, and that is the current state of affairs as of 2013 

(V.F., 2012). An independent analysis by Delft University in the Netherlands notes that such 

benchmarking may indeed erode the competitiveness of marginal companies while letting other 

polluters get away (de Bruyn et al., 2010).  

In any case, a benchmarking approach cannot lead to widespread investment in a radical innovation 

such as CCS for steel or cement. These are mature industries in Europe with most of the easy, win-

win improvements already achieved. Thus, they may rightly complain about their inability to achieve 

major emissions cuts easily: CCS would be the “next step up” but it is actually a rather long stride. In 

addition, such mature industries are also characterised by the dominance of a few consolidated and 

well-established players that have no incentives to incur the risks of such R&D expenditures. What 

needs to happen to break from this situation is developed further in Chapter 10, but first, its 

consequences can be observed in a much-anticipated climax of the CCS drama: the NER300. 

9.1.4 NER300 

To recall, the revision of the ETS Directive approved as part of the Climate and Energy Package set 

aside 300 million emissions allowances from the new entrants reserve (hence “NER300”) to be 

distributed between CCS and innovative renewable energy projects. The exact distribution of funds 

from the sale of those allowances was to be pursuant to a Decision by the Commission, which was 

eventually issued on 3 November 2010 (European Commission, C(2010) 7499). The conditions of the 

NER300 call largely followed “coal for electricity” ideas about CCS in a number of ways but an 

attempt was made to include industrial applications. Eventually, the plummeting price of allowances 

was not countered by the contributions of governments and companies, which mostly adopted a 

“Not In My Budget” stance. This turned NER300’s first call into a “CCS mess” (Van renssen, 2012a), 

which the following paragraphs explain. 

For CCS, the Decision establishes just one category for industry and three categories for power 

generation. The Decision itself recognises that there are four interesting industrial applications 

(refineries, cement, iron and steel, and aluminium); however, only a maximum of three can obtain 

funds (European Commission, C(2010) 7499: Article 8.2). Furthermore, NER300 is silent about the 

so-called “low-hanging fruit” of easier-to-capture high-purity sources (gas processing, ammonia 

production, etc.). In general, given the findings of this thesis so far, it is likely that the lack of 

attention to industrial applications has resulted from and fed back into a lasting dearth of suitable 

project proposals. 

The funds were to be generated from the sale of allowances in two rounds, “to allow, on the one 

hand, for mature projects to receive financing already in the first round, and on the other hand, to 

provide for the possibility to adjust any technical or geographical imbalance in the second round” 

(European Commission, C(2010) 7499). The first round was launched shortly after the publication of 
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the Decision, covering 200 million out of the 300 million allowances, which eventually raised a total 

of €1.47 billion. The European Investment Bank (EIB) was tasked with carrying out an analysis of the 

financial and technical features of the submissions (a “due diligence”) and then ranking by “emission 

reduction efficiency”249 those projects that passed the due diligence (DG Climate, 2012a). 

Notably, the emissions reduction efficiency criterion favoured coal ahead of gas because projects 

that produce more CO2 per unit of electricity generated are more highly rewarded. It also 

disadvantaged industrial applications because their emissions are usually lower (IEA, 2009a: 22). 

The results of the due diligence were submitted in February 2012: ten renewables projects failed, 

with the remaining 66 projects being ranked in two groups with an estimated funding proportion 

around 40%/60% respectively for 55 Renewables projects and 11 CCS projects, of which only the 

very best were likely to be funded. Shortly after, one more CCS project withdrew and the official CCS 

ranking for the CCS group published by the Commission was left as follows: 

Project Project type Member state 

1. Don Valley Project Coal pre-combustion UK 

2. Bełchatów Coal post-combustion Poland 

3. Green Hydrogen (Rotterdam) Gas industrial  NL 

4. The Teeside CCS Project Coal pre-combustion UK 

5. UK Oxy CCS Demo Coal oxyfuel UK 

6. C.Gen North Killingholme Power station Coal pre-combustion UK 

7. Porto Tolle Coal post-combustion Italy 

8. ULCOS-BF Florange Coal* industrial  France 

Reserve list 

1. Getica CCS Demo Project Gas post-combustion Romania 

2. Peterhead Gas CCS Demo Gas post-combustion UK 

Table 9.2: Ranking of candidate and reserve CCS projects for NER300 award 

Source: DG Climate (SWD(2012) 224). *In the form of coke. 

Two industrial applications were now included and there was slightly more technological variety, 

although many of the EEPR bidders were present not least because the conditions for CCS projects in 

the NER300 benefitted coal-based options.  

Strikingly, however, all CCS projects withdrew their candidature in the time leading to the 18 

December 2012 when a Commission Decision was due. The justification preamble of the Decision 

explained that “Member States were unable to confirm their [CCS] projects”: either funding gaps or 

project immaturity were to blame (European Commission, C(2012) 9432: Para. 9). A European 

Energy Review article trying to make sense of this stampede of projects was entitled “The CCS Mess” 

(Van renssen, 2012a). Particularly astonishing was that the British government chose not to fund the 

allegedly “most advanced project”, Don Valley, which topped the NER300 shortlist. The reasons had 

most likely to do with the hefty £4-5 billion bill. Former rapporteur, Chris Davies, was indignant at his 
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A complex calculation to enable the comparison of renewable projects and CCS projects, which involved 

“reference plants” and other conceptual devices. The result was officially called “cost per unit performance”. 
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own250 Government: “The Treasury has succeeded in ensuring that Britain has failed to secure 

advantage of an EU funding mechanism that we were responsible for introducing” (Van renssen, 

2012a). 

Surprisingly, ULCOS in Florange –originally deemed least preferable– was the last CCS project left 

standing. Crucially, its blast furnaces –focus of the ULCOS CCS technology– had been idle for a long 

time. Indeed, negotiations had started in July 2012 about the fate of the Florange site between the 

owner, ArcelorMittal, and French authorities. The company wanted to close the blast furnaces 

because of the prolonged slump in demand for steel in Europe. However, the French government 

and the unions were keen to prevent large-scale layoffs from the site. The jobs were eventually 

saved by an agreement on 30 November 2012. The French government highlighted then that the 

blast furnaces would be maintained in good shape, so as to apply for NER funds later on but 

ArcelorMittal withdrew the ULCOS project on 6 December, citing safety reasons. However, the “lack 

of business case” (ULCOS, 13/01/2013) or adequate financing likely proved the real issue 

(NER300.com, 2012). Chapter 10 discusses the details of this financing stress. 

In the end, the best 23 innovative renewable energy projects received money, amounting to €1.2 

billion. Because the ULCOS project withdrew too late, €270 million were already allocated for this 

CCS venture, leaving a funding proportion of 82%/18% (European Commission, C(2012) 9432). The 

second call has ring-fenced for CCS some €288 million eventually left over from the first call (DG 

Climate, 2013). This follows an interpretation by the Commission that the NER300 was meant to 

include both renewables and CCS (Van renssen, 2012b). 

The reasons for such ignominious failure are many, starting with the unexpected drop in allowance 

prices and sustained economic slowdown. However, this thesis argues that an important aspect is 

the rigidity introduced by the “coal for electricity” mindset: its urgency to deploy CCS and a 

confidence that the technology was ripe. 

The urgency could be seen in the requirement that “Each project has to implement the full chain 

(capture, transport and storage)”. However, this implied a longer lead-in time for the technology. A 

longer lead-in-time would either perpetuate the carbon lock-in in electricity generation or see coal 

there replaced by other energy sources, likely a combination of natural gas and renewables. Both 

outcomes were of course unpalatable for anyone with a “coal for electricity” storyline in mind and a 

staggering of demonstration was thus never considered. These problems, however, did not exist for 

most industrial applications because CCS was largely uncontested as a potential mitigation source; a 

slight delay cannot be seen as a major problem as long as the technology is trialled further. The 

ULCOS project had planned an intermediate stage simply trialling the capture component of its 

technology in a smaller blast furnace at Eisenhüttenstadt, Germany. The German Federal 

Government had initially agreed to subsidise €30 million out of the estimated total of €54 million of 

“extra environmental costs” (DG Competition, C(2010) 1245) but the project was eventually 

abandoned, together with its sister in Florange and probably for the same reasons. The point here is 

that, even though Eisenhüttenstadt was not indispensable (ULCOS, 4/06/2013), it was certainly more 

affordable than an integrated plant. Given the dwindling amounts of funding for NER300, perhaps a 
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Not just as British citizen. The current government in the UK is formed by a coalition of the Conservative 

Party and Davies’s Liberal Democrats. 
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more focused approach to the least developed technical aspects (i.e. capture and storage separately) 

would have helped the technology as a whole. 

In terms of (over)confidence, the crucial feature of the Decision is that the EIB will only disburse the 

money progressively as CO2 is successfully stored away or, for renewable projects, as electricity is 

generated. Even though later on some CCS proponents tried to blame the DG environment for this 

conditionality (Pearson and Whiriskey, 2013: 10-11, and see next section), ZEP never actually 

mentioned any risk of failure to finalise the projects (ZEP and McKinsey & Company, 2008). Indeed, 

from the start, ZEP’s claims (2007: 3) to EU funds referred to the need to cover “ongoing operational 

costs”. Progressive disbursement on completion makes sense for a “demonstration” with such 

“ongoing operational costs”. However, demonstration suggests a “technology fair” kind of setting, 

where (overcautious) investors are shown the wonders of an already functional technology, i.e. a 

technology with a prototype. The elephant in the room was that power CCS did not even have a 

prototype. Thus, it was not just a matter of cost reductions, or honing efficiency and performance. A 

power CCS project could simply fail to operate as planned, which would mean hundreds of millions if 

not billions of euros lost. It is here that a “Not In My Budget” situation clearly manifested itself: 

member states were expected to fund the gap and guarantee the money waiting for the EIB payouts 

but did not want to be drawn to that in a context of austerity. Companies also washed their hands of 

the matter (Bellona Foundation et al., 2013: 2). 

9.1.5 Summary 

This section has presented the steps taken in support of CCS in the EU after the Climate and Energy 

Package. This support coincided with the world financial and debt crises and was influenced by them. 

The first measure, the EEPR, aimed at killing two birds with one stone, namely providing funds to 

energy projects to simultaneously drive an energy transformation and reinvigorate the economy. 

Analysis of the EEPR shows clearly both the commitment of the Commission to climate mitigation, as 

well as the conviction that CCS projects (for coal-fired electricity generation) deserved some leniency 

with the objectives of the recovery package compared to others (Deloitte, 2012: 84). The ULCOS 

project, by contrast, was made to rush to submit a proposal, which was then found not good enough 

at disbursing the money. ArcelorMittal does not seem to have gotten out of its way to embellish the 

difficulties, and the Commission was not prepared to make any further concessions. 

This difference in attitude arguably contributed to the failure of CCS in Germany: since “coal for 

electricity” made CCS look too much like an attempt to save the coal industry rather than the climate 

(Bellona Foundation et al., 2013: 3-4). The whole technology became vulnerable to not only financial 

but also political challenges. In 2010-11, just as CCS experienced some of those political challenges in 

Germany, there was some recognition of the relegation of industrial applications of CCS. This was 

minimally reflected in their nominal inclusion in the NER300, but the companies that were to 

develop and use these applications still lacked proper incentives with benchmarks that did not 

justify investment on CCS. Furthermore, the NER300 process itself proved to be not enough of an 

incentive for companies and governments to shoulder development risks that went beyond what 

was suggested by a simple “demonstration” programme. 

The failure of the NER300 has driven home that the market is unlikely to pick coal-fired electricity 

with CCS in the timeframe desired by “coal for electricity” proponents. Some of them have reacted 

with a spirited defence of the continuing importance of demonstrating CCS for power plants in the 
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EU. They have also suggested new measures to bring those demonstration plans to fruition. This 

reaction and the new measures proposed deserve proper analysis, to which the next section turns. 

9.2 Aftermath: w(h)ither CCS? 
During the writing of the previous sections, new publications by CCS proponents have taken stock of 

recent developments including the outcome of the NER300. The spirit is well captured by the 

following quote: 

[N]ow, in mid-2013, the EU is still without any new commercial–scale CCS projects under 

construction. Two different funding mechanisms have failed to secure projects able to take 

positive final investment decisions. The previous momentum that favoured CCS has been 

lost. But why has this happened, and what can be done about it? (Bellona Foundation et al., 

2013) 

Indeed, the shock of seeing no projects go ahead has pushed some CCS proponents to finally take a 

hard look at the prospects of CCS and what the technology stands for. The Commission initiated this 

soul-searching exercise with a Communication published in March 2013 “on the Future of CCS in 

Europe” (in this section, “the Communication”: DG Energy, COM(2013) 180). The Bellona Foundation 

followed suit with a Working Paper (in this section, “the Working Paper”: Pearson and Whiriskey, 

2013), and then a Policy Paper in collaboration with two other CCS-friendly NGOs, led by Bellona, 

which drew heavily on the Working Paper (in this section, “the Policy Paper”: Bellona Foundation et 

al., 2013). 

These documents offer an interesting blend of old and new ideas on the goals and need for CCS 

technology in the EU. Nonetheless, these ideas are often contradictory as CCS proponents in the EU 

try to balance a new approach without renouncing the objectives of the “coal for electricity” 

storyline. This persistence is understandable for the Commission, given that the Communication is 

filed under “coal” within DG Energy, meaning that those responsible still have a professional 

responsibility to promote coal. This is not so clear for Bellona. As noted previously, Bellona has been 

one of the most constant supporters of CCS (Meadowcroft and Langhelle, 2011b: 13), being a key 

participant in the lobbying to secure the NER300 amendment in Parliament and then during its 

negotiation in the Council (Claes and Frisvold, 2011: 231).251 In principle, Bellona simply favours CCS 

as part of a general emissions reduction strategy, which dovetails with its history as an anti-pollution 

campaign organisation, which started out in the 1980s focusing on the polluting activities of civilian 

and military industries in northern Russia (BEST, 2012; Bellona Foundation et al., 2013: 13). However, 

the subsections below show that it can display some of the most unrepentant “coal for electricity” 

positions. 

The following subsections address the most relevant issues covered in these three documents. The 

first subsection starts with the suspicions of bias in the NER300 process. Thereafter, two subsections 

expose the rehashes of arguments on the cost of CCS and the future role of coal. The last subsection 

critically appraises the new promotion mechanisms proposed by these papers. 
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 As per its declaration in the EU transparency register, in 2011 Bellona had a budget of €350,000 to cover its 

activities in legislative pieces: Industrial Emissions Directive, NER300, and Safety of offshore drilling 

(European Commission, 2013a). For comparison, Greenpeace was active in over 20 pieces of legislation with 

a budget of €1.7 million (European Commission, 2013c). 
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9.2.1 Criticism of NER300 

The Bellona Working Paper suggests the possibility that the NER300 process might have been biased 

against CCS. It proposes that any similar future grant scheme be organised by DG Energy and DG 

Enterprise in addition to the currently responsible DG Climate Action, which split from DG 

Environment in February 2010 (Pearson and Whiriskey, 2013: 11). As noted throughout this thesis, 

the NER300 was a quite exceptional mechanism and “getting it right” must have been particularly 

hard regarding an untested technology. The Commission’s Communication is unsurprisingly silent on 

this; yet the Working Paper argues that the following requirements were problematic: 

1. CCS performance ranking based on avoided carbon disadvantaged industrial and gas 

applications 

2. Limits on percentage of investment allowed to be covered by NER300 were too low to fulfil 

“the mandate from the European Council” to demonstrate CCS 

3. “Risk-sharing may have been skewed with M[ember] S[tates] taking all investment risk and 

Commission taking none” 

4. Timeframe made it hard for large-scale projects to obtain permits  

(Pearson and Whiriskey, 2013: 11). 

These arguments generally seem quite tenuous. Firstly, a different performance measure would 

have perhaps provided a level-playing field for non-coal projects, but not altered the overall amount 

of support for CCS. Secondly, the “mandate”252 did not suggest that CCS should have a higher 

percentage of the funds if and when needed. The Commission’s role was certainly not to develop 

CCS at any price or at the expense of the innovative renewable projects. Thirdly, legally, the NER300 

funds were not the Commission’s to risk; as ETS auctioning revenue, they belonged to member 

states even if they were managed by the EIB. Releasing them only upon successful completion of the 

projects might have proved a tough requirement for CCS but it also applied to renewable projects. 

Finally, the timeframe applied equally to all participants, as well, and no CCS project was disqualified 

because of missing permits. In general, the fact that CCS projects are large and capital intensive is 

their particular disadvantage, which must also be taken into account when trying to efficiently 

allocate scarce funds. Crucially, the opposite was done when the EEPR rules were bent to 

accommodate for these characteristics of CCS (Deloitte, 2012: 87). Overall, it seems that the 

disadvantages of CCS in terms of capital intensity and uncertainty were simply too salient in this case, 

rather than DG Climate Action too strict or biased against CCS. 

The Policy Paper by the Bellona-led NGO network removes the suggestion that DG Climate Action 

was biased. Indeed, it corrects some of the assertions of the Working Paper, noting that the 

timeframe was actually relatively long, and pointing out that “in respect of the NER300 funding 

process, it was primarily member states that failed to deliver on the agreed milestones". It also 

remarks that ArcelorMittal's withdrawal was "bizarre", and that utilities should have managed to 

pool together funds to get at least some project up and running (Bellona Foundation et al., 2013: 2). 
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“to help stimulate the construction and operation of up to 12 commercial demonstration projects that aim at 

the environmentally safe capture and geological storage (CCS) of CO2 as well as demonstration projects of 

innovative renewable energy technologies, in the territory of the Union.” The Presidency Conclusions of 

March 2007 quoted in Pearson and Whiriskey (2013: 5) 



 - 191 - 

9.2.2 Competitiveness of CCS and its alternatives 

In terms of considering alternatives, the Commission’s Communication notably displays a few 

relevant changes compared to previous treatment of the subject, resulting in what might be termed 

a “coal for electricity” with patches. Thus, it states that “fossil fuels are likely [rather than ‘certain’] 

to continue to be used in Europe's power generation”, and –even if only in a footnote– it goes as far 

as to admit that: 

Low carbon transition can obviously also be reached with more energy efficiency, renewable 

energy and carbon free energy sources […] (DG Energy, COM(2013) 180: p .1 footnote 4). 

Notwithstanding its reluctant concession there, the Commission’s Communication stresses the price 

advantage of CCS with respect to its alternatives. It refers to the latest instalment of IEA projections, 

which estimate that using CCS around the world will make mitigation to the 2°C target 40% cheaper 

than not using it (IEA, 2012c), down from previous estimates of 70% (IEA, 2009a). The 

Communication highlights that this estimate is consistent with the Commission’s own 2050 

Roadmap (DG Energy, COM(2013) 180: 12). Nonetheless, all these econometric models depend 

heavily on cost-competitiveness assumptions and learning rate estimates. In choosing to cite its own 

modelling commissioned in 2010 and yet another report based on engineering studies,253 the 

Communication ignores what will likely become the first commercial-scale power plant with CCS 

(Zero.no, 2013):254 the Boundary Dam project in Saskatchewan, Canada. This coal-fired power unit 

fitted with post-combustion capture is scheduled to enter operation in 2014 with a rated power of 

130MW. The project is costed at CAD1.24 billion, of which only CAD0.25 billion were public funds. 

Unlike similar projects in the EU, the final investment decision has already been made and 

construction is almost complete (SaskPower, 2013; Zero.no, 2013). 

If the numbers hold, Boundary Dam will cost €7007/kW in capital outlays, which is more than double 

the estimates for capital costs used in the EU and other modelling (see Figure 9.2 next page 

extracted from the EU 2050 Roadmap).255 It may be argued that the prices are higher because this is 

a retrofit operation; however, it would be odd for the company to choose to retrofit a unit if a new-

build alternative actually offered a much cheaper option. The plant in question was already in need 

of renovation so it could have been shut down, and the CCS project done in the neighbouring land, 

to avoid even dismantling costs.256 Nonetheless, we may choose to consider only the “capture costs”, 

which the company estimates to be about half of the total (SaskPower, 2013). Thus, these capture-

only costs (~€3500/kW) would still be above the Commission’s estimates for total capital cost, even 

though siting and other necessary outlays would still be outstanding. 
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The Communication cites “Cost and Performance of Carbon Dioxide Capture from Power Generation by 

the IEA”, which is in fact a working paper over which the IEA “accepts no responsibility”. 
254 

The Communication itself uses this website for reference on existing power plants but considers 

“commercial-scale” only those plants with a rated capacity above 250MWe. 
255 

Calculated using the exchange in early 2010 CAD 1 = EUR 0.7346 
256 

The existing power plant is bordered by a vast expanse of flat grassland. 
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Figure 9.2: Comparison of capital costs for technologies in EU 2050 Roadmap
257 

Source: DG Energy (SEC(2011) 1565: Figure 4) 

For its part, the Policy Paper completely omits any references to any alternative breakthrough 

technology other than CCS and thus feels no need to offer a price comparison (Bellona Foundation 

et al., 2013). By contrast, the Working Paper does briefly countenance alternatives with the 

following short paragraph and with Figure 9.3 (referred to as “Figure 4” in that document): 

It is critical that we develop a system that can provide on-demand low-carbon generation to 

supplement variable renewable production (Figure 4). This is important as renewable energy, 

notably wind power, provides a relatively high energy amount, but contributes little to an 

adequate power system due to its low capacity credit. A decarbonisation trajectory utilising 

solely renewables and unabated generation will result in a higher cost of abatement, 

significantly increased stranded assets, and higher costs for consumers while increasing the 

prospect of carbon lock-in (Pearson and Whiriskey, 2013: 8). 

Figure 9.3 is unfortunately a poor choice to illustrate the problems of variability. The caption notes 

that the data are from E.On with no further reference, yet E.On did not have any “attributable 

generating capacity” in wind in the UK “at year end 2010” (E.On, 2010: 13). In addition, the plot is 

missing some information referred to in the caption (average demand? Right hand scale?); but most 

importantly, key elements affecting wind variability are not provided, such as number and location 

of the wind farms; let alone how wind generation correlates with the remaining forms of renewable 

generation in the country. Furthermore, the selection of that particular period of a few days in a 

particular year is not justified in any way. 

                                                           
257

 “Abbreviations: ST: Steam Turbine; PC: pulverised coal; IGCC: Integrated Gasification (of coal) Combined 

Cycle; GTCC: (Natural) Gas Turbine Combined Cycle; PV: photovoltaic” (explanation modified from the 

footnote accompanying the original figure). 
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Figure 9.3: Representation of wind-powered electricity generation variability in a Bellona Foundation 

Working Paper 

Source: Re-formatted Pearson and Whiriskey (2013) 

Variability is naturally a problem for large-scale electricity generation from renewables; however, 

academic discussions on the topic reach the conclusion that penetrations of onshore wind in the UK 

up to 20% of total generation (almost three times above 2013 levels) are likely to be cost-neutral 

(Sinden, 2008). Needless to say, Supergrid proponents would point out that their solution would 

completely alter the calculations, too (Ackerman et al., 2010). In short, the presentation of variability 

in the Working Paper is impressionistic, and shows no desire to find the extent of the problem and 

propose alternatives accordingly. 

Another argument in the Working Paper, similar to that in the Communication, is the assertion that 

business as usual with renewables has higher costs. This is backed up with reference to a study that  

assumes that CCS is commercially available at reasonable prices from 2020 onwards and that carbon 

prices stay, at least, above €20 (Rübbelke and Vögele, 2013). The Bellona Working Paper itself notes 

that this is extremely unlikely. Nonetheless, the main problem with this modelling is, as noted in 

Chapter 6, that CCS will always turn out to be a cheaper option than business as usual if a cost-

cutting breakthrough for CCS is assumed and no alternatives are present. The same could be 

modelled for any technology, from enhanced geothermal systems to nuclear fusion. 
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Figure 4:  Variability in generation from wind at peak demand showing wind generation as 

a proportion of total capacity (left hand scale) and average demand for the UK (right hand 

scale, drops in demand are weekends). With an installed capacity of 30 GW and an 

expected 35% load factor, this would leave a 1 TWh gap (or average 9 GW), in a period 

when the total demand was 5.7 TWh. (Data from E.On.) 
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On a slightly different note, the Working Paper also contains another attempt at arguing that CCS 

delivers better results than renewables. Referring to Figure 9.4 below, the Working Paper claims that 

the Don Valley project that led the NER300 CCS ranking would have yielded much more electricity 

over the 10-year period of the demonstration than the renewable electricity generating projects 

eventually funded (i.e. leaving aside biofuel projects).  

 

  

 

Figure 9.4: Bellona Foundation comparison of “Low-Carbon Electricity Supplied to Grid over a 10-Year Period 

as a Result of NER300 (First Tranche)” 

Source: Re-formatted from Pearson and Whiriskey (2013: Figure 2) 

The key flaw in this graph is that it neglects to consider the total capital costs involved. It is hard to 

find individual cost data for NER300 renewable projects but in the aggregate they were awarded a 

total of €1.2 billion, which leveraged a further €2 billion (DG Climate, 2012b). That means that, on 

average, the NER300 needed to cover about 37.5% of costs to get a renewable project on track. By 

contrast, for Don Valley, the €330 million in the graph258 are supposed to leverage an estimated 

€4.96–6.2 billion (Van renssen, 2012a) for the 650 MWe of the plant (2Co Energy, 2012).259 Assuming 

the lower cost estimate, NER300 would only cover 6.65% of total costs for Don Valley, which equals 

to 5.6 times more leverage. This gap is indeed the main reason why CCS projects withdrew from the 

process. With this in mind, in order to make the graph comparison fair, we would have to equalise 

the spending but also assume the same amount of leverage. In other words, if €467 million will get 
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It is not clear why €330 million. There were originally only 267 million reserved for CCS in the first 

NER300 call, which have become 280 million for the second call. 
259

 The article quoted £4-5 billion for the 650MWe Don Valley plant on 15 November 2012, the average 

exchange rate on that date was €0.8057 per pound sterling. The pound has since appreciated but the 

calculations are similar. Notably, the estimates seem congruent with the €900 million estimated for 110MWe 

at Boundary Dam. 
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12 TWh of renewably produced electricity at a 37.5% leverage threshold; how much renewable 

power would €330 million theoretically buy at a 6.65% threshold? The calculation yields 47.8 TWh, 

clearly above the Working Paper’s estimate for CCS. Moreover, these calculations do not even take 

into account the obvious fact that during the ten years of generation (and beyond then), Don Valley 

would have to consume and pay for coal, whereas the renewable projects will not consume any fuel. 

The frequent highlighting of the cost element is particularly symptomatic of a persistent “coal for 

electricity” mindset. The point has been made several times in this thesis: in non-electricity sectors, 

CCS has little or no competition and does not need to worry much about its exact price level. 

However, for those insisting on deploying CCS in power applications in Europe, a worrying knell 

would sound if CCS turned out to be more expensive or on par with renewables. As repeatedly noted 

in this thesis, CCS can hardly compete on other grounds.  

9.2.3 The role of coal and carbon lock-in 

Next to cost-competitiveness claims, the future importance of coal consumption was another key 

argument of “coal for electricity”. The recent increase in coal consumption in the EU puts any “coal 

for electricity” supporter in an uncomfortable position. Touting the Return of the King Coal may 

seem like a good idea to further the cause of CCS (Lloyd, 2012), but this return can only be noted in 

contrast to the steady and significant decline in coal consumption in the EU over the previous two 

decades, a fact that was conspicuously absent from the “coal for electricity” storyline. Indeed, the 

Commission’s Communication takes pains to emphasise the stabilisation or even rebound of coal 

consumption, e.g. through Figure 9.5 below, which chooses a rather unusual way of displaying data. 

Nonetheless, the Communication is eventually compelled to acknowledge the previous, much longer 

trend towards less coal consumption, which notably makes it the first such acknowledgement in an 

EU institutional CCS document (DG Energy, COM(2008) 13; DG Environment, SEC(2008) 54; 

COM(2008) 15; Davies, 2008/0015(COD)). 

 

Figure 9.5: Coal consumption in the EU as rendered by the document "The Future of CCS" 

Source: DG Energy (COM(2013) 180) 
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The Bellona Working Paper prefers to ignore past trends completely, rather emphasising that: 

[T]he amount of electricity generated from coal is rising at annualised rates of as much as 50% 

in some European countries. Although there is uncertainty as to how long this will continue, 

the market drivers of this trend – US shale gas production and the low CO2 price – look set to 

persist (Pearson and Whiriskey, 2013: 7). 

The focus on the shale revolution is noticeable in both documents, with the Commission even 

showing a graph on US shale production under the heading “The role of fossil fuels in Europe’s 

energy mix”. However, the knock-on effect in the EU of cheap, “displaced coal” imports from the US 

may not be as high as initially reported (recall the evolution in coal imports shown in Table 6.1, page 

120). During the most recent period 2009-2012, there has indeed been a steady replacement of coal 

capacity with natural gas from shale and wind power in the US, and about half of US coal exports go 

to Europe (EIA, 2013).260 Yet despite confusing earlier analyses quoted in the Working Paper (Harvey, 

2012; The Economist, 2013), coal capacity in the EU has continued to be replaced by renewables and 

gas, even though there has been a rebound in coal consumption.261 In addition, the market drivers of 

this increase in consumption are not simply “set to persist”, as the Working Paper claims. The 

recovery of electricity demand coupled with the low carbon prices has indeed led to more lignite use 

in Germany and Bulgaria (WWF-UK, 2013; Chazan and Wiesmann, 2013). However, the upshot of the 

three papers under discussion in this section, as well as of many other publications and debates 

(related or not to CCS), is that something should happen that directly affects EU carbon prices or 

perhaps even coal more directly. Secondly, EU imports of “displaced coal” have been little more 

than a lifesaver thrown overboard for the US coal industry, given that competing in the coal export 

market is far from an ideal situation for US producers (Maher, 2013). 

More important still are the non-market reasons for the rebound and for the attractiveness of US 

imports. These reasons rather than “set to persist” are mostly “set to end”. Firstly, gas prices paid by 

many utilities in Europe are not spot-market-based. Rather, they are indexed to currently very high 

oil prices by renegotiable contracts with the main suppliers Gazprom and Statoil. These gas prices 

thus only started adjusting with some delay, leaving a substantial spread; nonetheless, the suppliers 

have acknowledged the unfairness of this spread and more adjustments are expected (Soldatkin and 

Pinchuk, 2013; Powell, 2013). Secondly, there are significant legal issues at play in two large 

countries: in Spain, the increase in coal subsidies to save jobs during the crisis further depressed 

prices and encouraged coal consumption (Kanter and Minder, 2010); but those subsidies have been 

scrapped in 2013 (Reuters PointCarbon, 2013). In the UK, the upcoming entry into force of a carbon 

floor price has also led to a further maximisation of coal plant use there. Finally, the 2001 EU Large 

Combustion Plants Directive, which targets NOx and SO2 emissions from coal, has a grace period 
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Supplying foreign markets is far from an ideal situation for US coal miners. They depend for profitability on 

the mark-up of metallurgical coal prices paid by China, which Australian producers are set to lower 

significantly (Maher, 2013). It is also unclear how the new restrictive policies of the Chinese government on 

coal consumption and imports will affect profitability in the US (Hook, 2013). 
261 

“Out of the 112 new coal plant projects that were announced in the EU in 2008, only 3 have reached 

construction stage, with the rest of the projects having either been abandoned (73), not progressed at all (14) 

or having not yet reached an investment decision” (WWF-UK, 2013). These three plants are certainly not 

enough to replace all the old coal-fired power stations nearing decommissioning.  
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expiring in 2015 and thus has been encouraging a maximisation of coal plant use in the lead-up to 

that date (WWF-UK, 2013; Chazan and Wiesmann, 2013). 

Briefly, the interpretation of the latest coal consumption figures in these documents (most notably 

the Working Paper) is somewhat biased, and rather reminiscent of the heyday of “coal for 

electricity”. 

9.2.4 The throes of “coal for electricity” 

In the midst of this cherry-picking of evidence in support of CCS, it is striking to encounter the call in 

the Bellona Policy Paper “to engage with a vision of Europe transitioning to a low-carbon economy 

(and to positively and proactively seek its place within that). It will not suffice to sit on the sidelines 

with sceptics” (Bellona Foundation et al., 2013: 5).  

Trying to find fault with the NER300 process, drawing on convenient models of future prices, setting 

up unfair hypothetical comparisons and making a fuss about a couple of indications that coal may 

yet live a little longer in Europe; none of these things is engaging or positive. Instead, they all reveal 

a persistent attachment to certain pseudo-arguments typical of “coal for electricity”, namely that 

CCS will be cheaper and that coal will continue to be a key part of the EU energy mix. Flexibility or 

obstinacy in these issues can make all the difference: support for CCS in the EU can be in the throes 

of a metamorphosis away from its “coal for electricity” phase or simply in the throes of death. 

The Bellona Policy Paper does acknowledge many of the issues mentioned throughout this thesis, 

starting in a section entitled “Why is CCS so unloved?”. The Policy Paper points at the ethical and 

political drawbacks of CCS being associated with fossil fuels for power generation, it notes the 

suspicions of incompatibility with Supergrid efforts, and names industrial processes and in particular 

steelmaking as the CCS application to emphasise (Bellona Foundation et al., 2013: 4). After stating 

such a comprehensive list of issues, it is even more striking to see the paper then brashly denounce 

that government policy has “picked CCS as a loser” compared to renewables. This complaint reveals 

a lingering focus on the power sector, given that, to repeat it once more, CCS is not in competition 

with renewables in most industrial sectors. The Paper’s recommendations also hardly contain any 

proposal to assuage the suspicions that CCS is a subterfuge to keep the fossil fuel industries, and in 

particular coal, in business. Indeed, the Policy Paper simply demands that government should come 

up with more support policies, while its injunction to the private sector is limited to an appeal to the 

natural gas industry to take on a leadership role. 

More specifically, the Policy Paper selects three support policies from those in the Working Paper: a 

binding CCS “milestone” modelled on the target for renewables, a national market incentive scheme, 

preferably a feed-in-tariff, and finally a CCS certificate system. Strikingly, despite the supposed focus 

on “the added value that would come from low–carbon industrial production” (Bellona Foundation 

et al., 2013: 7), only the target is claimed to be for “both the power and non-power sectors”; all in all, 

a somewhat incoherent proposal, as shown below. 

CCS target and emissions performance standards 

The proposal by Bellona and its partners of a CCS target fails to consider that targets are normally 

used for existing technologies. When the EU’s first, non-binding renewable energy target was set in 

2001, the EU alone already boasted 17 GW of wind power installed capacity, which had grown to 74 

GW by 2009 when the Climate and Energy Package enshrined the binding 20% in law (Wilkes and 



 - 198 - 

Moccia, 2012). By contrast, CCS in the power sector has yet to finish building its first 130 MW 

worldwide and such first examples seem a long way off in key non-power sectors, such as 

steelmaking and cement. Furthermore, in the absence of emissions performance standards (EPS), a 

target could potentially lock the power sector into a higher carbon trajectory while CCS is further 

developed and deployed. The Commission Communication recognises this and speaks 

simultaneously of a carbon capture obligation and of an EPS (DG Energy, COM(2013) 180: 21). 

By contrast, the second recommendation in the Policy Paper precisely chooses to dismiss EPS as part 

of a group of “less efficient” promotion mechanisms. It is an EPS that has brought about the 

construction of the CCS project in Boundary Dam in Canada; however, after a long exposition, the 

Working Paper concludes that: 

An EPS can form a valuable part of a suite of policies aimed at energy system 

decarbonisation. For example, a modest CO2 EPS could ensure that a transitory surplus in 

CO2 allowances does not lead to the most highly polluting generation sources being run. 

However, because of political acceptance issues, it is unlikely that a basic standalone EPS – 

one that simply mandates a universal standard for new facilities and isolated from other 

policy instruments – would deliver near-term CCS deployment in the power sector (Pearson 

and Whiriskey, 2013: 33). 

Summing up the foregoing in one sentence: EPS are good but not worth much fighting for because 

they may not help CCS deployment in the power sector.  

This mention of some unmovable “political acceptance” hurdle is all the more striking since the 

Policy Paper notes that “we are already at the point of being able to say ‘no new coal without CCS’ ” 

(Bellona Foundation et al., 2013: 6), which implies that utilities could and should be forced to invest 

in lower-emissions sources. An EPS would achieve just that, only without the assurance that it would 

be CCS winning the contract. 

Furthermore, the Working Paper dismisses EPS and border taxes as inefficient, showing the little 

attention that industrial applications receive, as the Working Paper highlights that “[the] application 

[of an EPS] to non-power industries, however, is promising provided that the global competitiveness 

of these industries can be ensured [through border tax adjustments]” (Pearson and Whiriskey, 2013: 

33). In sum, the Policy Paper mentions industrial applications in order to “find Europe’s CCS Story” 

(Bellona Foundation et al., 2013: 4), but ignores them as soon as actual measures are discussed. 

CCS target and accompanying measures 

Indeed, the proposed accompanying measures for Bellona’s CCS target, “feed-in-tariffs” and 

certificates, both are framed in terms of “financial support to power plants”, “supporting utilities”, 

etc. (Bellona Foundation et al., 2013: 7-8). This would make the CCS target truly “power sector only”, 

given that investment to meet it would naturally concentrate where there are additional incentives 

to do so. 
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This suggestion also ignores the fact that feed-in-tariffs are a compensation for the acknowledged 

existence of widespread fuel subsidies262 and barriers to entry for renewables, which largely remain 

in place (DG Energy, SEC(2008) 57), and thus contribute to reducing the costs of CCS already today. It 

is also striking that Bellona argues for feed-in-tariffs, given that these are very similar to the NER300 

mechanism in that they only provide funds “on delivery”. In addition, feed-in-tariffs also exist to 

compensate for the generally smaller size, profitability and financing capabilities of the companies 

that participate in renewables ventures. Even today, the sales figures of the largest European 

companies present in the renewables sector (e.g. Danish wind turbine manufacturer Vestas or 

Spanish wind farm operator Acciona) are a fraction of their fossil fuel sector counterparts, who often 

have used their cash to buy already successful renewable companies rather than risk their own R&D 

budgets (e.g. Alstom, Schlumberger, Vattenfall).263 

9.2.5 Summary 

The foregoing is a presentation of the reaction of CCS proponents in the aftermath of the NER300 

first call award. It is based on a Communication issued by the Commission and two papers by 

Norway’s Bellona Foundation in cooperation with another two pro-CCS NGOs. The first subsection 

has dealt with the vexed reaction of Bellona in its Working Paper at the way things had turned out 

with the NER300, which translated into criticism of the Commission services. This was later 

suppressed in the Policy Paper. The second subsection has analysed critically the appraisal of CCS 

within the spectrum of low-carbon technologies, and in particular the documents’ insistence on the 

argument of price. The third subsection has carried out a similar scrutiny of their discussion of the 

future of coal in light of the shale gas revolution in the US. The lack of cost-competitive alternatives 

and the unavoidability of future coal use had both been key elements of the “coal for electricity” 

storyline, which these subsections have shown to still be present. Finally, the fourth and last 

subsection has commented on the contrast between, on the one hand, what looked like an accurate 

diagnosis that the problem with CCS in the EU lies with a “coal for electricity” storyline and, on the 

other hand, proposals for the future of the technology that by and large rehashed this same “coal 

for electricity” stand. 

9.3 Supergrid to the rescue? 
The previous sections have shown the difficulties in translating the financial and political support for 

CCS into actual projects, as well as the problem in changing the mainstream storyline around CCS. 

Yet, as has been noted throughout this thesis, CCS is not alone as a radical innovation that promises 

to reconcile our levels of energy use with protecting the climate. Just as CCS struggled through the 

implementation phases of the Climate and Energy Package legislation, a storyline –and a discourse 

coalition– were being formed around the vision of a European Supergrid. It is early days to see what 

will eventuate with this new storyline but there are similarities between the CCS and Supergrid 

storylines that can be highlighted. This section briefly compares the evolution of the “coal for 
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The last aggregate estimate was calculated in 2004, when on- and off-budget aids to fossil fuels amounted to 

€24 billion within the EU’s then 15 member states (corresponding roughly to the “Western block” of Cold 

War Europe). Of that sum, €13 billion were for coal (EEA, 2004). 
263 

Revenue figures for (pre-recession) financial year 2007 extracted from the respective annual reports: Vestas: 

€4.8 billion; Acciona: €8 billion; Schlumberger: €23.7 billion; Vattenfall: €15.2 billion; Alstom: €14 billion 

of which Alstom Power €8.9 billion. 
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electricity” storyline with that of the Supergrid, finding that they share similarities that call for 

caution in the promotion of the Supergrid. 

To recap, this thesis has shown that a “coal for electricity” storyline based on CCS technology was 

developed in the US, where electricity generation has –for the best part of its existence– been 

dominated by coal. This storyline was spread by the work of reputable organisations like the IPCC 

and the IEA. Simultaneously, however, the efforts of ULCOS in steelmaking remained rather 

unknown and unrecognised. Thereafter, in the EU, a discourse coalition based on the widespread 

“ecological modernisation” discourse and others such as “prosperity through fossil fuels”, grew 

around this storyline for a variety of reasons: utilities saw it as a way to safeguard their coal assets, 

DG Research sought to keep up with potential breakthroughs, coal units in DG Energy used it to 

defend the continuing importance of their remit, oil companies and technologists saw a business 

opportunity and, last but not least, everyone saw a good opportunity to tackle climate change while 

protecting their interests. 

For its part, the Supergrid relies on HVDC cable technology that has been used since 1954, albeit 

mostly for linking remote hydropower resources and small, isolated grids. In the 2000s, in the US, 

using HVDC had been proposed for linking underground nuclear reactors and mine-mouth coal-fired 

power plants. In the fuel-starved EU, where attention and support to renewable energy generation 

had significantly increased during the 1990s, HVDC was proposed almost exclusively for renewables. 

Along the renewable line, a putative storyline of “Supergrid for climate and market” has slowly 

formed in the EU. The stages in the formation of this storyline have been as follows: 

Firstly, German technologists devised the first use of HVDC large-scale renewables integration, 

captivated as they were by the old idea of bypassing the usual carriers and tapping solar energy 

directly and on a massive scale. A solar-powered future had already been considered an option in 

the aftermath of the oil crises in 1970s (Bach and Matthews, 1979). Nonetheless, aware of the 

limitations of German solar power in terms of seasonal variability and space requirements, they 

turned to the areas with the best such resource potential: deserts. Eventually, under the 

sponsorship of the German section of the Club of Rome and of a few Arab leaders,264 an initiative 

was launched “to bring the Sun of the Sahara into Europe” (Kabarity et al., 2003). 

Secondly, on a different track, HVDC appeared on the radar of wind energy company Airtricity (now 

Mainstream). Airtricity was based in a rather small and isolated market, Ireland, and its prospects to 

expand were certainly limited. Airtricity therefore put forward the first suggestion of a large, 

interconnected offshore grid (Veal, 2006). Nonetheless, the concept had already been combined 

with the German vision of obtaining “power from the deserts” (Czisch, 2005). This work done at 

Kassel University likely was the first comprehensive analysis, with costings and modelling, of what a 

Supergrid would look like. Studies by the German Aerospace Centre on Trans-Mediterranean 

interconnections followed suit (German Aerospace Centre et al., 2005; 2006). 

Finally, a political window of opportunity was needed, such as that provided by the combination of 

natural gas supply disruptions and the approval of the Kyoto Protocol. During the preparation of the 
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The Club of Rome has a history of promoting sustainability as in the 1970s had instigated debate on the 

looming threat of resource depletion with the publication of the report on Limits to Growth (Meadows et al., 

1972). 
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Climate and Energy Package, these proposals and suggestions had no traction. For the Commission, 

interconnections had been some second-order goal for the internal market. Their advantages in 

improving the reliability of a renewables-based electricity grid were cursorily mentioned in much the 

same way that “coal for electricity” mentioned gas or industrial applications of CCS. However, the 

Georgian crisis in August 2008 considerably enhanced the idea of building (gas) infrastructure for 

reasons other than market integration, such as solidarity. Furthermore, the Green Paper framed 

these infrastructure projects as “gas corridors” to bring the abundant fossil resources from the 

Caspian and other areas to the EU and also spoke in a much more general way about 

interconnections: North-South, etc. (DG Energy, COM(2008) 782). It did not take a giant leap of the 

imagination to see, on the one hand, the “climate reason” as a plausible alternative to market forces. 

On the other hand, the renewable energy sources of wind in the North Sea and sunlight in the 

Mediterranean could easily be pictured as large “deposits” of energy that the EU should also tap. 

Crucial events in the establishment of a better-coordinated discourse coalition took place 

immediately afterwards, notably with the “Political declaration on the North Seas Countries 

Offshore Grid Initiative” in December 2009, and the launch of Friends of the Supergrid in March 

2010. The former committed a number of countries to Airtricity’s original vision, and the latter was 

Airtricity’s successor Mainstream’s new platform to promote the Supergrid. Notably, Friends of the 

Supergrid supported a storyline beyond this small Irish company’s initial focus on offshore wind 

technologies, as captured in the following introduction: 

There can, of course, be many forms of Supergrid. The Offshore Supergrid is based on the 

seas around North Western Europe. There will be others, such as a Solar Supergrid in the 

Mediterranean. These grids will ultimately be linked to supply electricity across the EU 

(FOSG, 2010b). 

Many infrastructure-relevant Communications and legislative initiatives have appeared on the EU’s 

political agenda after these events: the Energy 2020 Strategy (DG Energy, COM(2010) 639), the 

Infrastructure Blueprint (DG Energy, COM(2010) 677), the Proposal for a Regulation of Trans-

European Energy Network Guidelines (DG Energy, 2011/0300 (COD)), etc. (see Appendix E). In 

addition, the Third Liberalisation Package introduced regular network development plans, of which 

the pilot came out in June 2010 collating existing commitments and thereby showing the gap 

between them and the developing ambitions for the grid (ENTSO-e, 2010). But electricity 

interconnection has also mobilised civil society. Greenpeace has partnered with the European 

Renewable Energy Council, explicitly adopting the Supergrid vision to argue for a 100% renewable 

Supergrid (Ackerman et al., 2010). WWF has done likewise in the reports it has commissioned from 

Ecofys (WWF et al., 2011). Are these signs of the typical hope/hype dynamics at play with a 

Supergrid storyline? 

9.3.1 High voltage: caution 

The scope of this thesis does not allow for a full and detailed study of even the initial impact of the 

Supergrid storyline. Furthermore, substantive policies and their implementation are (as of mid-2013) 

still uncertain. For example, the Connecting Europe Facility, which originally foresaw some €9.1 
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billion for energy infrastructure projects out of a total of €50 billion (DG Transport, 2011/0302 

(COD)), has now been slashed to €5.1 billion out of €30 billion.265 

Nonetheless, already now we can see the similarities between the arguments of CCS and the 

Supergrid in the EU. They are both expensive, grand schemes that seek a significant injection of 

public capital, which will certainly benefit the private companies running them, and only perhaps the 

climate and broader society. Nonetheless, both can claim support from a wide range of actors from 

industry through government to civil society. Interestingly, whereas CCS proponents tended to 

ignore a “Supergrid” option for the future of Europe’s grid, at the launch of Friends of the Supergrid, 

Eddie O’Connor, Airtricity’s founder remarked: 

[F]alse promises are always around. First it was nuclear fission and then it was even nuclear 

fusion, next came hydrogen, for quite some time past it has been carbon capture and 

storage and now the latest fad is the dash for [shale] gas. 

All of these are spurious solutions to our energy needs and they waste time and resources in 

the pursuit of the impossible. (O'Connor, 2010) 

Whereas even the IEA now contemplates that something like a Supergrid could be available by the 

year 2075 (IEA, 2012c: 522), it is likely that many CCS proponents would put the Supergrid on that 

list of “false promises”. Nonetheless, as noted in previous chapters, the confrontation between 

these two technologies seems more than just a matter of political competition for influence. They 

represent two types of understanding of the electricity system and financial and technical 

constraints will likely sway most investment towards a CCS-based system or a Supergrid-based 

system (Tröster et al., 2011; Jones and Glachant, 2010; Jones, 2010). These two are, nonetheless, 

not the only options: perhaps a distributed generation will deliver more than expected and curtail 

growth for them. More speculatively, perhaps a different type of low-carbon base-load generation 

will be used other than CCS. 

With a “wicked problem” such as climate change, storylines abound that can hype their possibilities 

in a dangerous way. There is therefore a need to carefully evaluate the options available in a manner 

that is robust against uncertainty. Chapter 10 tries to provide a few guidelines for this evaluation 

based on the lessons from the foregoing research. 

9.4 Conclusion 
This chapter has presented the repeated failures to get CCS up and running in the EU in a context of 

slow economic growth, scarcity of risk capital, and also public opposition in some countries, most 

importantly Germany. This chapter has thereby provided further support for a main tenet of the 

present thesis, namely that industrial CCS applications represented by the ULCOS programme were 

accorded far less attention and advantages than coal-fired power plants. The EEPR showed leniency 

towards the latter but not the former and the NER300 selection process was biased in a similar way. 

                                                           
265 

The political agreement reached between Parliament and Council has not been published in detail at the time 

of submission of this thesis. However, on 27 June 2013 the (Irish Presidency, 2013) reported a “breakthrough 

agreement” with Parliament accepting the €30 billion infrastructure deal that had been proposed by Council. 

We can therefore assume that the headings for specific programmes will also remain as they stood in that 

proposal by Council as of 9 April 2013(Council SecGen, 2013). 
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Indeed, the EU CCS demonstration programme was the product of an interesting combination of 

beliefs about markets. The legislation did not believe in the market´s capacity to select the 

technology and develop it. However, the market was trusted blindly for any moment after the 

demonstration had brought costs down to a competitive level (Meadowcroft and Langhelle, 2011c: 

277). In more concrete terms, the premises behind the EEPR handouts and the NER300 were that, 

on the one hand, the market barriers that prevent CCS from being demonstrated or developed are 

real but, on the other hand, the market failures and imperfections that create a low carbon price are 

not. Curiously enough, some of those market imperfections have even built into the carbon market 

design by the EU institutions in the form of free allowances to large emitters. Crucially, on this issue 

of free allowances, actors exposed to direct carbon pricing (utilities) and to complex benchmarking 

arrangements (steelmakers) were somehow expected to develop the technology. This uneven “leave 

it to the market” position by EU governments actually concealed a “Not In My Budget” attitude 

among governments in addition to a more anticipated NIMBY attitude among the public. 

Incidentally, the EU’s fixation with geographical and sectoral balances in expenditure policies had 

mixed results with the NER300. On the one hand, the geographical balance meant that, even in the 

context of an unprecedented financial crisis, it was hard to channel spending towards the most 

viable project. However, at the same time, the commitment to a sectoral balance and thereby to 

including innovative renewables meant that the money did not sit idle for a year waiting for the right 

conditions. 

After this thorough description of the facts, the chapter has also critically discussed the analyses put 

forward by some key CCS proponents. Although the Bellona-led group of pro-CCS NGOs summarised 

the deep reasons for the failure of CCS in accordance with the present thesis, their subsequent 

proposals remain clearly attached to “coal for electricity” arguments. Their most remarkable point is 

a new running theme claiming that CCS is disadvantaged vis-à-vis renewables and therefore 

deserves similar targets and feed-in-tariffs. Apart from ignoring the specific advantages of 

renewables and the history and status of the renewables industry, these recommendations 

represent an exercise in brinkmanship with the danger of carbon lock-in by arguing for a broad CCS 

target while eschewing talk of emissions performance standards. 

Finally, this chapter has briefly compared the CCS and the Supergrid storylines in light of the 

evidence presented so far. The similarities warrant a cautious approach to the promotion of the 

Supergrid in the future. 
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Chapter 10.  

Answers to Research Questions  

and Commentary 

This final chapter summarises the findings of this thesis and relates them to the research questions. 

This work has focused on an important period of the promotion of low-carbon technologies in the 

EU between 2005 until early 2009, during which CCS has undergone a hype cycle from excitement 

and great hope to a sense of disenchantment. This final chapter starts by briefly recalling the 

research problem and theoretical framework. The chapter then turns to answering the main 

research question about the driving factors of decision-making on CCS. The subsidiary questions are 

then addressed, delving on some of the key issues touched on by the answer to the main question. 

The chapter ends with some suggestions for future research as well as a commentary on the 

relationship between the scarcity of funding for low-carbon energy technologies and tax evasion. 

10.1 Research problem and theoretical framework 
This thesis has set out to scrutinise the decision-making process in the EU with regard to the public 

promotion of low-carbon technologies. Scrutiny is required because the public funds directed to 

private companies to surmount the so-called carbon lock-in and other barriers are substantial. In 

addition, the potential for wealth redistribution (from traditional utilities to other firms and from 

firms to consumers/auto-producers or vice versa) may be enormous. However, the econometric 

modelling tools increasingly used to aid in policymaking decisions are clouded by uncertainty. 

The theoretical framework for this thesis is informed by a moderate constructivist approach to the 

social world, according to which (political) action occurs on the basis of intersubjective 

understandings both about the objects of such action (technological artefacts) and, notably, about 

their future development (Rip and Kemp, 1998; Muller, 2004; Geels, 2005b: 90). Even though low-

carbon technologies have some physical attributes that can be scientifically explored, the political 

debate generally operates on the basis of more abstract concepts and subjective perceptions 

(Jordan et al., 2010a: 30-1). The methodology consisted in Content Analysis of texts obtained 

through archival research, which aided in process-tracing. Fifty-nine interviews were also carried out 

to provide a reality-check on the documents and gain insight into more subtle perception issues. 

This thesis contends that a vital element of these debates is the alignment of the problem (climate 

change) with the solution (a particular assortment of low-carbon technologies). Such alignment is 

described in a “storyline” (Hajer, 1995; Smith et al., 2005). Successful storylines often contain 

specific renderings of broader discourses on well-accepted aspects of the world, e.g. “national 

security”, “profit drives progress”, etc., and blend in recent events and scientifically acquired 

information. To make up for the inevitable gaps in their knowledge of an uncertain future, storylines 
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often implicitly hope that a few more or less warranted assumptions will hold and hype about the 

implications of that which is already known. This thesis contrasts the storyline that was developed 

around CCS in the EU against known facts about: the CCS technology itself, the European context in 

which it would be deployed, as well as its alternatives, notably the Supergrid. 

10.2 Main research question 
The main findings of this thesis consist of a detailed answer to the research question: 

What have been the driving factors (actors, technological constraints, constructed meanings, 

and potentially others) behind the EU’s decision to take exceptional steps to promote CCS? 

According to the theoretical framework of this thesis, these driving factors must be found both 

within and around the simplified representation of reality that carried the day: the successful 

storyline. This storyline links all three factors: the actors are the members of the discourse coalition; 

the technological constraints and constructed meanings can be derived from its arguments. The 

storyline thus already provides a prima facie justification. In general, existing scholarship on CCS in 

the EU either praises unreservedly the successful storyline about using CCS in “coal for electricity” 

(Claes and Frisvold, 2011), or limits itself to a description of the political process and its results, with 

little space left for analysis of potential contradictions or unspoken assumptions (Chiavari, 2010; 

Fischer, 2012). Other analyses of CCS more generally provide a more thoughtful discussion 

(Meadowcroft and Langhelle, 2011c), but do not really problematize the different understandings of 

the technology. This thesis also provides much greater empirical richness for the case of the EU. 

The departing argument of the “coal for electricity” in the EU storyline was that CCS promotion is 

“essential” (ZEP, 2007) to achieve the deep emission cuts that the EU was aiming for by 2050. As a 

broad statement, this may yet prove to be quite correct. However, support for CCS was actually 

concentrated on one particular application: coal-fired power stations. Recall that the optimistic 

assumptions of the association of electrical utilities in the EU expected less than 398 Mt CO2 

captured by coal-fired CCS per year by 2050 (Eurelectric et al., 2007). These can potentially be 

mitigated by any of the many other options already existing for the power sector. By contrast, the 

466 Mt CO2 emitted now from industrial processes (EEA, 2010a) have few or no alternatives to CCS 

(IEA and UNIDO, 2011). Given the inherent environmental problems of fossil fuels (especially coal) 

and their scarcity in Europe (coal included), a different solution may have been expected to attract 

more attention at least for the power sector, while CCS focused on industrial purposes. Yet the most 

notable alternative vision for the power sector, the Supergrid, only managed to appear credible after 

CCS had succumbed to the severity of the economic crisis in Europe. In addition, the only project for 

industrial application of CCS (“Ultra-Low CO2 Steelmaking”, ULCOS) collapsed even after it was left 

alone in the race for funds. 

Thus, contrary to the approach in much of the literature, there was a need to explore where the 

dominant storyline comes from, how it was taken up in the EU, and what it has distorted or omitted. 

A richer picture then emerges, which this thesis has progressively revealed: 

 Origins: The “coal for electricity” storyline reflected the main understanding of CCS at the 

global level. It generated a wave of enthusiasm with CCS that engulfed the energy world 

from roughly 2003 (announcement of FutureGen) to 2009 (passing of the EEPR). The 

storyline relied largely on the US experience (i.e. it “hyped” about cheapness of coal and any 
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technology using it and “hoped” for generation of electricity without reliance on imported 

gas of innovation-led growth and exports). At a global level, this formulation dovetailed with 

the spectacular rise of coal consumption in China. It was therefore happily relayed by the 

IPCC Special Report and the IEA’s publications, and attained worldwide circulation thanks to 

them. Crucially, the former had limited and misleading coverage of any industrial 

applications (IPCC, 2005). The latter reinforced with CCS its traditional focus on the 

vicissitudes of fossil fuel technological development to the detriment of other technologies 

(IEA, 2000; 2006a; 2012c).  

 Uptake: In the EU, this US-inspired storyline was taken up partly thanks to propitious 

circumstances and despite completely different physical realities. EU countries were rallying 

behind a strong climate mitigation and energy security policy to buttress the European 

integration project. They also feared for their natural gas supplies from Russia. In this 

context, US public research plans for CCS were imitated (DG Research and DG Energy, 2007: 

9); in addition, US works that highlighted the potential of CCS, such as the Princeton 

Wedges, were constantly named as inspiration (DG Environment, COM(2005) 35 6; 

Anderson, 2006: 6). Although first introduced to EU-level policymaking by the oil company 

BP, EU actors with links to coal (utilities, remnants of the old ECSC structures, etc.) quickly 

saw CCS as an opportunity to simultaneously clean up their act and safeguard their coal 

assets. 

 Distortions: CCS in power generation was made to look unavoidable because any alternative 

technology was assumed to develop sluggishly while CCS quickly reduced costs. The debate 

was also often clouded by reference to world fossil fuel consumption trends that do not 

apply in Europe. It was further assumed without much justification that China, India and 

even others with their own CCS programmes would likely be willing buyers of an expensive 

mitigation technology “Made in the EU”. In addition, the threat to security of supply of gas 

was also misconstrued, ignoring the inherent EU-Russia interdependence. Finally, the 

economics of gas/coal mitigation transformed general support for power CCS into support 

for “coal for electricity”. 

 Omissions: In turn, industrial applications of CCS suffered from the lack of attention in 

policymaking, and even academic circles (Meadowcroft and Langhelle, 2011b), and also from 

the lack of enthusiasm shown by companies that would have to install them. As to 

alternatives in power generation, the Supergrid had already been proposed when the CCS 

storyline appeared; however, promotion electricity interconnections were bogged down in 

legislative venues busy with “unbundling” monopolies. Furthermore, there seemed to be 

little space for two grand storylines to compete because acknowledging them would face 

the EU with a difficult political decision about whether to favour one of them. 

In brief, this thesis has revealed that a “coal for electricity” storyline that was ill-adapted to the 

European scenario managed to enthral many policymakers and technologists in the EU. Forming a 

discourse coalition around it, they fought hard to get the support the storyline demanded. This 

thesis has also shown that other elements of the equation (emissions from industrial processes, 

electricity interconnections, etc.) deserved and still deserve much more attention but were 

relegated by the thrust of this storyline. CCS proponents were often at pains to emphasise that CCS 

was not a silver bullet (IEA, 2004b: 190; DG Environment, SEC(2008) 54: 181) but, at the same time, 

they did frame CCS as the radical innovation that would make mitigation strategies cheap and 
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politically workable (Bäckstrand et al., 2011). For this purpose, they often took recourse to 

econometric models that misleadingly understood CCS as the only breakthrough technology likely to 

appear (and thus worth promoting) for the next 30 years. In fact, the hype-cycle undergone by CCS 

and described in this thesis suggests that any strategy with a decades-long perspective should steer 

clear of overconfident assertions about the uncertain future like the one proposed by the “coal for 

electricity” storyline; namely, to use CCS or else risk spiralling costs. The subsidiary research 

questions return to many of these issues in greater detail. 

10.2.1 Decision-making process 

A major contribution of this thesis to the empirical literature on EU politics and on technological 

transitions is the tracing of the decision-making process. This helps reveal the trajectory of both CCS 

and, in its early stage, the Supergrid through the EU’s policymaking hurdles. It also shows the 

moment when member states transferred actions to the EU level. The main highlights from this 

process tracing are: 

1. The UK played a key role in kick-starting EU legislation from around 2004 thanks to the early 

involvement of BP and its contacts with the UK government. 

2. Already in 2006, DG Environment found CCS indispensable to make its models work. 

Notably, these models did not consider the possibility of any other induced technical 

breakthrough. 

3. It was DG Energy’s “Coal and Oil” Unit that in 2007 took over responsibility for CCS 

Communications and thus articulated the minimum common denominator for CCS 

proponents around the “coal for electricity” storyline. 

4. This Unit, with the acquiescence of the Commission services more generally, can be credited 

with the introduction of CCS into general EU decision-making at that time. The European 

Council only mentioned other technologies when requesting “An Energy Policy for Europe”. 

5. The adoption of the NER300 promotion mechanism in the European Parliament in June 2008 

was in extremis, which also explains its late approval at the decisive final meeting of the 

European Council in December 2008. 

6. For the Supergrid, public funding or financing of interconnections was ignored as the 

Liberalisation Package focused on the segmentation of the power value chain (unbundling) 

of (formerly) state-owned monopolies. Relevant changes to financing and regulatory 

measures were watered down, arguably because of the lack of a grand vision to justify 

significant departures from the status quo. 

7. The brief conflict between Georgia and Russia in August 2008 may have spurred not only 

concern about security of supply but also encouraged the idea of publicly-funded electricity 

interconnections. 

8. The ULCOS project was disregarded for stimulus funding in 2009 largely because it could not 

spend rapidly; yet as of mid-2013 no CCS project actually selected has made a final 

investment decision. 

9. A focus on industrial sources would have likely pre-empted Greenpeace’s 2010 campaign 

against CCS in Germany in the transposition phase of the EU legislation. 

10. The CCS part of the NER300 botched its 2012 call because of the overconfidence and 

urgency instilled by the “coal for electricity” storyline, as well as “Not In My Budget” 

attitudes among companies and governments. 
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11. Bellona and other CCS proponents remain committed to a “coal for electricity” 

understanding, even after acknowledging many of the issues raised in this thesis. 

British beginnings 

Even though Statoil, Vattenfall, Alstom and the ULCOS consortium had already been exploring CCS 

elsewhere in Europe, the history of its introduction to EU-level policymaking started in the UK with 

BP. At the beginning of 2004, the UK government was aware of the willingness of BP to start a gas-

fired CCS project in Scotland. BP had gathered expertise on CCS in the US and had started its own 

natural gas purification operations with CCS in Algeria that same year. Keen to enhance its own 

climate credentials in opposition to the US, the Blair government called together an ad hoc group of 

experts to analyse the requirements for introducing CCS into the EU ETS. The group of experts 

included the IEAGHG (main repository of CCS research at the time), Dutch, Norwegian and French 

research institutes and companies as well as European Commission representatives (Dixon, 2006b). 

Importantly, at this stage, all participant countries’ economies mostly offered options for industrial 

or gas-fired applications of CCS. Probably as a result, the “construction space” for CCS remained 

open at this stage, and no clear “coal for electricity” storyline was adopted. The promise of “export” 

may well have played an important role for the UK. Incidentally, all these countries were installing or 

had already in operation the very HVDC cables that could, one day, form a Supergrid. However, the 

vision of the offshore Supergrid had not been formulated yet (Veal, 2006), and with the 

announcement of the Bush administration on FutureGen, CCS had just acquired a significant degree 

of visibility and its own powerful storyline. 

In early 2005, the Commission mentioned CCS for the first time in a policy document that dealt with 

stepping up efforts on climate mitigation after the ratification of the Kyoto Protocol by Russia (DG 

Environment, COM(2005) 35 ). The DG Environment had found CCS useful because, in the DG’s 

models, it helped abate emissions at a reasonable cost while keeping global warming below the 2°C 

danger threshold (ENVI, 14/04/2013). At the end of that year, the UK Presidency of the Council 

worked together with the Commission to set up a Working Group in the Second European Climate 

Change Programme (ECCP) largely based on the previous ad hoc working group. It was at these ECCP 

meetings in the first half of 2006 that power applications of CCS started to overwhelm the discussion 

around the concept of CCS and to relegate its industrial applications. The Zero-Emissions Power 

platform (ZEP) was launched almost simultaneously with the ECCP and attracted most of the CCS 

expertise among technology providers and oil and gas companies, to the detriment of the 

steelmakers’ CCS platform. Indeed, the conclusions of the ECCP Working Group contained extensive 

reference to unpublished ZEP documents. Notably, steel and cement representatives did not attend 

the last meetings (ECCP Working Group 3, 2006). 

As the ECCP work progressed, two events shook the EU that would have an impact on the promotion 

of low-carbon technologies. In January 2006, Russia interrupted the flow of natural gas to the 

Ukraine because of underpayment, which disrupted the supply to several EU member states. In May 

and June 2006, the French and Dutch electorates rejected the EU constitutional project in their 

respective referenda. After the supply disruptions, the European Council (2006) had requested an 

“Energy Policy for Europe” alongside many other initiatives, including a boost to innovation. The 

referenda in turn made climate policy stand out. The synergy between energy and climate concerns 

seemed perfect to highlight the continued relevance of the European integration project. The EU 
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offered a promising platform to address the security of supply problems of Eastern Europeans, but 

also to contribute to the fight against climate change so popular among Western Europeans.  

Introducing “Coal for electricity” 

Thus, in January 2007, the Commission issued an ambitious set of Communications largely based on 

the work of the ECCP. CCS had not been mentioned by the March 2006 European Council, yet the 

Commission issued an entire CCS Communication. The Commission argued in terms of a full-fledged 

“coal for electricity” storyline and quoted ZEP in asking for a demonstration programme of 10-12 

power plants, which it tied to the drive for innovation-led growth at the EU level (DG Energy, 

COM(2006) 843). Notably, the coordinating responsibility for CCS had passed to DG Energy, 

specifically the Unit B3 “Coal and Oil” (ENER-CCS2, 06/12/2011). When the European Council 

reacted to the Commission’s proposals in March 2007, the requests for CCS demonstration (then not 

mentioning EU-level funding aid) was simply “nodded through” in order to focus on the more 

polemic introduction of an EU-wide renewables target. It was understood at that stage that only 

companies and countries that had confidence in CCS as a mitigation option would pay for it, so it did 

not trigger much opposition. 

For its part, Parliament had been proactive in requesting a report on CCS as early as 2003 (Decon 

and DECI GmbH, 2003). However, later on, Parliament’s formal Resolutions in response to the 

increasing interest in CCS in the EU ignored this in-house report. Instead, Parliament invited the 

Commission and, perhaps surprisingly, ZEP to come up with suggestions for CCS policy development 

(Morgan, 2006). Eventually, a Resolution in mid-2007 on conventional energy sources directly 

addressed CCS, welcoming research into this technology (European Parliament, 2007/2091 (INI)). 

Notably, in the Report that preceded this Resolution, any reference to a future electricity grid that 

did not rely on substantial amounts of fossil fuels (e.g. the Supergrid) was suppressed (ITRE 

Committee, A6-0348/2007: Amendment 78, 110). The key argument of “no alternatives” to the “coal 

for electricity” storyline seemed to have gained a good footing, even in the pro-renewables 

European Parliament. Furthermore, at the end of the year, the Supergrid became further removed 

from the impetus of the climate change debate when the Commission issued formal Proposals for a 

Third Liberalisation Package (DG Energy, 2007b). This, in effect, put any discussion of electricity 

interconnections on the slow-track of the Internal Energy Market. By contrast, CCS remained on the 

fast-track accorded to the Climate and Energy Package. 

Indeed, after the Proposals of the Climate and Energy Package were issued in January 2008 (DG 

Energy, COM(2008) 30); the European Council (2008a) announced a desire to finalise them in time 

for the UNFCCC conference in December of that year. Thus, procedures were simplified so that most 

of the decision-making at Parliament would occur within the committees, primarily the ENVI and the 

ITRE Committees.266 Most attention focused on the reform of the Emissions Trading Scheme (ETS), 

the renewables targets including biofuels, and the car emissions directive. CCS certainly did not start 

off as a major topic of debate; yet it did end up receiving a lot of attention by virtue of the 

significantly opposed views that existed on it (EP ITRE Staff, 09/01/2013; Oberthur and Pallemaerts, 

2010). 

                                                           
266 

To recall: ENVI stands for “Environment Public Health and Food Safety”, and ITRE is the Parliament’s 

abbreviation for “Industry, Research and Energy”. 
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Enter the New Entrants Reserve 

The CCS Directive, concerned with environmental safety standards, was paradoxically not the centre 

of the debate around CCS, which focused instead on the issue of EU-level funding from the ETS. In 

order to obtain this funding, CCS rapporteur Chris Davies, the chief of Liberal MEPs, quickly co-opted 

his fellow ENVI committee member and ETS rapporteur, the Conservative MEP Avril Doyle (Chiavari, 

2010: 160-1). Thanks to an original idea from an expert at Shell, they came up with amendments to 

have the CCS demonstration programme funded from revenue raised by auctioning some of the 700 

million allowances of the New Entrants Reserve of the ETS. This proposal nearly fell through when 

the Conservatives withdrew their support to Doyle because of her tough stance against large 

emitters (Liberal Democrats, 8/12/2011; ENVI Committee, 2008). Eventually, one amendment 

setting aside 500 million allowances was passed in extremis. 

Another topic of the debate on CCS at the ENVI Committee was the introduction of emissions 

performance standards. Parliament agreed on standards that implied a ban on new coal-fired power 

stations without CCS from 2015, stricter and earlier options failed by just a few votes (ENVI 

Committee, 2008: CA27). 

When the final ENVI Committee report on ETS reform with the CCS support amendment was passed 

on to the French Presidency for the second half of the negotiations, the French top diplomatic corps 

was occupied with pressing international events: in July, the Union for the Mediterranean (discussed 

below) and, in August, the brief armed conflict between Russia and Georgia. The latter fed the fears 

of the “Russian threat”, although the Georgian President’s decision to invade Russian-controlled 

territory was soon found to have triggered the conflagration (Lucas, 2009). When this conflict was 

over, however, the case for promoting CCS with EU funds had not yet convinced many member 

states. Some countries such as Greece noted that they would not gain any benefits from the 

technology because their geology was unsuited for storage; others feared that their cherished 

renewable programmes would be jeopardised. For its part, the Commission was of the view that 

such support was an inappropriate use of the reserved allowances. The French Presidency thus 

lowered the amount of allowances to 100-200 million to try to achieve a compromise. At the very 

last meeting, on 12 December 2008, reportedly thanks to the support of the UK and the Netherlands 

as well as the indifference of Germany, 300 million allowances that became the NER300 were set 

aside. However, part of the compromise was that the revenue would be shared between innovative 

renewables and CCS. In addition, the emissions performance standard was removed from the 

legislation (Liberal Democrats, 8/12/2011; Chiavari, 2010). The results were a significant success for 

the “coal for electricity” discourse coalition, given that at the time the expected yield of the NER300 

(above €6 billion) was not far from the their own demands. 

Tensions over electricity interconnection 

Meanwhile, the Third Liberalisation Package, in which Supergrid issues were embedded, progressed 

slowly. The most prominent issue in this Package was the unbundling of monopolies, which largely 

pitted the Commission against France and Germany. The debate on the exact status of the 

transmission system operators took up most of the discussion (EurActiv, 2009d). Issues concerning 

public funding of interconnections, crucial for any Supergrid plans, were mostly avoided. In terms of 

financing, Transmission System Operators remained at the reins. Only the regulation of congestion 

rents from existing interconnections was altered to prioritise their use for further interconnection 

(EP&CoEU, 2009/72/EC ). Nonetheless, an important regulatory development relevant for the 
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Supergrid did take place: the creation of a new Agency for the Coordination of Energy Regulators 

(ACER) to oversee the work of the also new European Network of Transmission System Operators 

for Electricity (ENTSO-e, there is also ENTSO-gas) (EP&CoEU, 2009/713/EC). The Parliament 

amended the Proposal of the Commission so that ACER could adopt binding network codes and 

binding (cross-border) infrastructure investment plans (ITRE Committee, A6-0226/2008). With those 

powers, ACER would have potentially been able to bypass the resistance of a putative disadvantaged 

country by proving that EU-wide welfare was increased. The existence of such an arbiter to prioritise 

the common European interest over that of individual countries’ is generally regarded as necessary 

to the development of a pan-European Supergrid (House of Commons, 2011). However, giving ACER 

such wide-ranging powers clashed with a well-established doctrine that no EU agency can have 

powers that the Commission –its formal creator and superior– does not possess. This thesis argues 

that overriding such a doctrine, as well as others more implicit ones regarding financing and public 

funding, would have required a much more compelling environment. Such compelling environment 

could have been created by a powerful discourse coalition pushing a coherent and convincing 

Supergrid storyline. Nonetheless, as with the “coal for electricity” storyline, a range of factors largely 

outside the control of such a discourse coalition (e.g. stances on energy security, European solidarity 

and climate change) would have also had to point in the right direction. 

Such factors started to change just as electricity interconnection was bogged down in this Third 

Liberalisation Package. Most conspicuous, albeit largely ineffective, was the proposal to include a 

“Mediterranean Solar Plan” in the Union for the Mediterranean (UfM) that French President Sarkozy 

launched in July 2008. This Plan was a rehash of many Supergrid proposals for “exporting the 

Sahara’s sun to Europe” (French Council Presidency, 2008d). However, the UfM was a failure and the 

Mediterranean Solar Plan languished until other developments revived interest in electricity 

interconnections more broadly. These developments started with the publication in November 2008 

–ahead of time– of the Commission’s follow-up to the 2007 Energy Policy for Europe, which 

presented a much more ambitious list of interconnections “of European interest” than previous 

documents (DG Energy, COM(2008) 781). This Review was accompanied by a Green Paper that 

specifically noted the need to address financing shortcomings with public funds in order to fill gaps 

in electricity infrastructure not covered by market-based initiatives (DG Energy, COM(2008) 782). 

Consequences 

In January 2009, when the extent of the slowdown affecting the world economy had become clear, 

the Commission launched an unprecedented stimulus package, in which energy measures featured 

prominently. In an all-time first for the EU, the EEPR reallocated some €5 billion unspent EU 

agricultural funds as follows: €1.44 billion for gas pipelines, €1.05 billion for CCS, €0.9 billion for 

offshore wind, and €0.5 billion for electricity interconnections (EP&CoEU, 2009/663/EC). 

Interestingly, the EEPR only allocated funds to one project in Eastern Europe (Poland), even though 

any “Russian threat” would potentially be most acute there. CCS funds were also notably denied to 

the ULCOS project because it failed to provide proof that it could spend the money fast enough to 

stimulate the economy. However, allocations for gas pipelines and CCS had been criticised from the 

beginning as hardly qualifying for fast stimulus spending (EurActiv, 2009c). The ULCOS consortium 

and its leader ArcelorMittal might have simply been too upfront about the difficult prospects and 

unwilling to commit any further to improve the situation. Regardless, as of mid-2013, not a single 

EEPR project had made the final investment decision, two are permanently cancelled and, in fact, 

only the one Dutch project still looks likely to progress to construction. 
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One of the projects, Vattenfall’s Jänschwalde in Germany was cancelled in late 2011 because of the 

difficulties in setting up a legislative framework in that country (Gustafsson and Hromadko, 2011), 

despite federal government and industry support. The rejection originated in the mounting 

opposition to the idea of onshore carbon storage among state policymakers and the general 

population (Praetorius and Stechow, 2011). Indeed, after a rather flexible federal CCS law was 

eventually passed in 2012, most Bundesländer (states) chose to ban onshore storage within their 

jurisdictions (dpa, 2012). The well-organised green movement and in particular the NGO Greenpeace 

had orchestrated a campaign against CCS that drew parallels to nuclear “storage sites” and tapped 

on the German public’s angst about such technological threats (Totz, 2011b). In addition, the pro-

CCS campaign in Germany had been exclusively focused on “coal for electricity” arguments. Against 

the backdrop of this rejection, the view that potentially more popular and certainly “more 

unavoidable” industrial applications of CCS had been relegated was prevalent among EU 

interviewees for the present thesis in late 2011. However, the remaining NER300 funding 

mechanism proceeded as planned and ran headlong into a debacle. 

In November 2010 the Commission had launched the first NER300 call with one particular condition 

that benefitted high-emitting options, i.e. coal-fired power stations: the ranking of projects by 

emissions captured267 (European Commission, C(2010) 7499). The “coal for electricity” mindset could 

not see this as a problem. Most CCS candidate projects progressed through the different hurdles, 

notably including a due diligence by the European Investment Bank. Nonetheless, in the lead up to 

the final allocation of funds, all of them withdrew. The ostensible reason was a lack of funding 

commitments from other actors, both member states and companies. The ULCOS project, originally 

the last in the ranking, ended up being the last project standing. It held its place until the very end 

not least because of the support committed by the French government with the objective of saving 

jobs at the future site of the project (Van renssen, 2012a). However, ArcelorMittal as leader of the 

consortium and owner of the prospective test-site withdrew its application in the last minute. Most 

of the NER300 money thus went to fund the innovative renewable energy component, which was 

made up of much smaller and less capital-intensive projects (European Commission, C(2012) 9432). 

The flop of the CCS part of the NER300 had deep roots in the rigidity introduced by “coal for 

electricity” reasoning. Making CCS relevant for coal in the EU required a speedy deployment of the 

technology. “Coal for electricity” proponents thus never contemplated smaller projects or even the 

fact that, without a prototype, the technology was not as ripe in the eyes of financiers as its 

proponents may have wished. 

Stocktaking 

This reversal exasperated some CCS advocates. Bellona, the main pro-CCS NGO and one of its 

staunchest supporters overall, came out with a working paper that drew unfair comparisons with 

the renewables projects accepted for the NER300 and accused DG Climate of somehow undermining 

the position of CCS (Pearson and Whiriskey, 2013: 11). This latter claim was omitted in a policy paper 

issued later (Bellona Foundation et al., 2013). The policy paper started with a good summary of the 

problems of the “coal for electricity” storyline, quite in agreement with the points presented in this 

thesis. Nonetheless, its recommendations completely ignored this analysis and proceeded to argue 
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Rather than, e.g., electricity generated combined with rate of capture, which would have benefitted natural 

gas. 
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for measures that, at the end of the day, would only guarantee that CCS was developed for coal-

fired power plants without regard for non-CCS mitigation options in the power sector and for CCS 

applications outside of it. Furthermore, Bellona did/do not see much advantage in emissions 

performance standards, even though, without those standards, their proposed measures risk 

reinforcing the carbon lock-in in case of failure of CCS. At the very least, emission performance 

standards would prevent an increase in fossil-fuel-fired generation without CCS and, to date, they 

are the only regulatory measure known to have led to CCS being fitted onto a commercial plant 

(SaskPower, 2013). The Commission displayed better judgement by arguing for “CCS obligations” 

imposed on fossil fuel producers coupled with an emission performance standard. Nonetheless, the 

Commission, represented by a coal unit in DG Energy, still had a noticeable focus on “coal for 

electricity” applications (DG Energy, COM(2013) 180). 

10.3 Additional research questions 
This section turns to answering the additional questions that can be answered thanks to the detailed 

answer to the main question. The additional questions are answered one by one but they are 

structured so as to provide a coherent narrative. 

10.3.1 Why support CCS at the EU level? 

Fischer (2012) tries to explain this EU-level support for CCS, although by his own standards, he fails 

to provide a very comprehensive answer. His discussion focuses on the role of the UK and the 

Netherlands, glances through the part played by the European institutions and avoids discussing 

private companies and their associations (Fischer, 2012: 93-95). This thesis can draw on the rich 

empirical findings listed above to provide a better answer. 

The simplest explanation for the EU-focus of the CCS debate in Europe was that it had to be properly 

recognised under the EU ETS. In addition, CCS activities would have made CO2 fall under the scope of 

an EU Directive that regulated the dangerous concentrations of industrial chemicals (CoEC, 

1996/82/EC). Since this Directive could have potentially been used to challenge in the courts any CCS 

deployment, it had to be dealt with at the EU level. Nonetheless, the need to remove these 

hindrances does not explain why companies insisted on an unprecedented funding mechanism at 

the EU level, where they would have to deal with the significant strictures of the EU budget.268 ZEP 

(2007: 11) adduced that: 

1. Member State projects will be tailored to suit their own environments, with no guarantee of 

achieving a diverse technological or geographical spread of projects; 

2. In the absence of EU grants, regulation is unlikely; 
3. Projects with a pan-European or international transport/storage element will be 

disadvantaged; 

4. The exchange of technology and information may be weakened; 

5. Unless they are large enough to reflect the ongoing higher operational costs, capital grants 

in themselves will not be sufficient. They will also vary between Member States; delay 

projects in some countries; and in others, not be available at all. 
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Just to recall two issues: the EU cannot issue debt to finance new projects and its budget is constrained 

within carefully-crafted multiannual frameworks. 
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The second and third reasons seem unconvincing: firstly, most regulation at the EU level happens 

without any budgetary commitment, and secondly, no project at that time or later had any 

international transport component, such large infrastructure is unlikely to be built for early 

deployment of CCS. The fourth reason has some merit in that pan-European information exchange 

may be easier to enforce and argue for if a centralised fund is set up. The first reason was quite as 

noted in Chapter 9. 

Notwithstanding, this thesis argues that the fifth reason is the fundamental one. The technological 

plan that CCS supporters had devised had very substantial financial requirements. In fact, it required 

a level of public investment not seen in the energy sector since the oil crises (ZEP, 2007). No member 

state government would have liked to underwrite it alone; not only from the point of view of the 

figures involved but also from the psychological perspective of sharing the burden. By arguing for 

EU-level commitments, the odds of a rejection were relatively high, but the UK and other 

governments made clear from the start that they would not want to develop the technology single-

handedly, fearful of potential runaway costs. In addition, linking support for CCS to an EU structure, 

such as the ETS, would shield CCS from the vagaries of politics in member states and benefit from 

the slow manoeuvring of EU expenditure policies. 

As noted throughout this thesis, the claim to such large amounts of EU public money for CCS was 

often sustained by reference to econometric models that showcased the potential benefits of CCS. 

However, it has also been noted in this thesis that econometric models have severe limitations, 

which make them less valuable than they are sometimes perceived to be. The next question 

addresses the issue of modelling in the European institutions and, in particular, for this project. 

10.3.2 What was the role of modelling in the decision-making for the Climate and Energy 

Package? 

Models say we need to act fast on climate change and models say we need CCS to do so. It’s 
so frustrating when people tell you “those are just your numbers”. 

The above is paraphrased from a comment made during an informal conversation between two 

interviewees and this author at the Royal Dutch Shell Building (London) in November 2011. It 

condenses two important factors in the debate on CCS and, in general, on induced technological 

change. On the one hand, there is the perception that economic modelling can provide satisfactory 

answers to questions about future technological development, with an equivalent degree of 

confidence to that provided by climate models about future climate. On the other hand, we find that 

doubts frequently oppose this conviction, asserting that economic models can simply be a 

convoluted way of presenting one’s prejudices under a shroud of mathematical objectivity. 

Unfortunately, the former is not well borne out by the evidence given that much less is known with a 

high degree of certainty about the true causes (rather than “potential reasons”) of technological 

development (not least of a new technology like CCS) than about the climate (Fagerberg, 2005; 

Weyang and Yanigisawa, 1998). Accordingly, the latter can be a justified suspicion, particularly if a 

rather monolithic view of the future is presented, as was often the case with the “coal for electricity” 

storyline, which ignored the well-known way of dealing with uncertainty through different scenarios 

(Raupach et al., 2012: 167 and ff.). 
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Modelling in the EU 

In the specific case of modelling for the Climate and Energy Package, the Commission drew on the 

results of its one preferred model: the privately-owned PRIMES (DG Energy, SEC (2008) 47).269 As 

noted in Chapter 6, the model partially heeded scholarly advice on the unreliability of cost-reducing 

learning curves and other assumptions used in the models, leaving the CCS demonstration 

programme outside, and simply assuming that CCS entered the market at a given (competitive) price 

from a certain date. However, that hardly improved the calculation, as the prices of all other 

technologies, and thereby their shares in generation, did rely on learning curves. If those other 

technologies were to reduce their prices faster than modelled, CCS may not be picked up if it 

entered the market at the price that was originally thought to be “competitive”. 

In terms of scenarios, the model was indeed run through as many as 17 different scenarios. However, 

these scenarios focused exclusively on the activation or not of three policy options: inclusion of CCS 

in ETS, renewables target, and CCS incentives. Publicly available information reveals that crucial 

assumptions such as GDP growth and learning curves remained the same, simply “updated and 

revised using mainly the European Technology Platforms” (Capros et al., 2008). These assumptions 

yielded a carbon price above €23/tonne, often around €40/tonne, which soon proved to be far from 

reality (DG Energy, SEC (2008) 47; Capros et al., 2008). A different model, e.g. with different 

assumptions about learning curves, or GDP, etc., may well have sounded a note of caution about the 

relation between different technologies, at least under the conditions stipulated by the proposed 

legislation. 

At the Commission, the focus on one model is explained by the specialised nature of the work. 

Officials note that calls for tender have been placed in the Official Journal of the EU every time a 

modelling exercise was required. PRIMES has consistently won by being the most comprehensive 

(ENER-PRIMES, 14/11/2011). Nonetheless, given the advantage of PRIMES modellers through their 

long relationship with the Commission, a simple tender system is unlikely to ever change that. A 

considerable source of concern in this regard is the private ownership of the model formulation, 

which means that stakeholders in the EU’s energy policy (and to a lesser extent the Commission 

itself) only have restricted access to the crucial assumptions made in it. 

In 2011, ahead of the release of the Commission’s landmark “2050 Energy Roadmap”, WWF 

requested access to the assumptions used in the model for nuclear energy. However, the 

Commission refused to release this information, noting that the protection of the policymaking 

process trumped freedom of information requests (WWF, 5/12/2011). Nonetheless, the complaints 

about the secrecy surrounding such a key element of EU energy policymaking reached a new level 

when the Financial Times ran the headline “Credibility of the EU Energy Review Questioned” with 

reference to energy expert Dieter Helm (Clark, 2011). The conflict was solved with a panel review of 

                                                           
269 

PRIMES is a model developed by Prof. Pantelis Capros and his team at the EM3 laboratory of the National 

Technical University of Athens. Development of the model started in 1993 and it was supported by a series 

of European Commission grants. Its first version was used by the Commission for Kyoto-related modelling 

in 1997, an application that received considerable peer-review and led to an improved second version of the 

model (Mantzos and Capros, 2005). With the changes in the impact assessment guidelines at the EU level, 

economic modelling was required for all forward-looking assessment (i.e., for policymaking not simple post 

hoc evaluation), and PRIMES became the model of choice for energy-related legislation (ENER-PRIMES, 

14/11/2011; European Commission, 2013d). 
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the PRIMES model in late 2011, just before the publication of the 2050 Roadmap, in which 

distinguished modellers from the IEA and other institutions generally vouched for the PRIMES model. 

Nonetheless, some sensitivity analyses were advised, not least regarding electricity infrastructure 

costs (IEA-WEO2, 16/12/2011; DG Energy, SEC(2011) 1569). 

In conclusion, references to models can be expected to be ubiquitous in any debate about 

promoting low-carbon technologies. Models can certainly be a useful additional tool in helping 

analyse political choices (Raupach et al., 2012). However, model results seem to command undue 

respect among CCS proponents and industry incumbents (Eurelectric, 8/11/2011), perhaps because 

these actors use models regularly and reliably for short-term supply and demand forecasting in the 

electricity sector. 

The limitations of models for describing pathways in a fundamentally uncertain future should be 

recognised. It is not enough that the political position of support for CCS at the EU level is backed by 

a couple of very similar models, e.g. the Commission’s and the IEA’s. Both had to rely on the price 

and learning curve estimates of those wishing to deploy the technology. Crucially, there was 

precious little real-world data against which to check them, as is usually done (IEA-WEO2, 

16/12/2013). Furthermore, the analyses were often carried out in a limited set of scenarios 

assuming high carbon prices and high energy demand growth.  

Most importantly, no matter how otherwise detailed or prestigious those models may be, a basic 

teaching from the literature is that “learning curves should not be used to assess the effectiveness of 

policy measures” (Neij, 2008). Yet in the Climate and Energy Package negotiations, learning curve 

estimates of future CCS costs were brandished to justify the demonstration investment270as well as 

to “prove” the long-term competitiveness271 of the technology (ZEP, 2007; DG Energy, SEC(2006) 

1723; SEC (2008) 47). 

Fortunately, winds of change are blowing: for the 2050 Energy Roadmap, the PRIMES model was 

used in widely different scenarios and contrasted against what may be branded “dissenting models”, 

such as those by the European Climate Foundation or Greenpeace. More information than usual was 

also revealed about the workings of the model (DG Energy, SEC(2011) 1565). The next step should 

be to make all the key information available and modifiable by citizens. This would imply, for 

instance, upgrading the IEA’s interface (2012b) for its Data Visualisation Tool so that key-variable 

manipulation is actually possible as opposed to simple navigation of pre-set outcomes. This simply 

means open public access to publicly funded research. In that way, the public and interested 

stakeholders could really be informed and involved instead of simply handed down some ready-

made conclusions from an obscure decision-making process. 

10.3.3 Was CCS a hype? 

This thesis described storylines as “stories of hope and hype” to highlight the fact that they seek to 

construct a future on the basis of some factual information, which nonetheless is always insufficient 

to back up all their claims: more or less openly they draw on a bit of hope, and add a bit of hype to 

argue their case. Bakker (2010) and others analysing hypes often try to quantify them by reference 
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Stating in essence that costs exist but even in worst case they will be affordable. 
271 

Noting how cheap electricity from CCS will be. 
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to the degree of media attention. In this vein, Figure 10.1 (next page) is extracted from Google 

Trends, which focuses on raw search volumes, in this case filtered by category and set against the 

general trend for that category (to allow for the context of fast-growing search volume). In turn, 

Figure 10.2 provides a possible graphic rendering of storyline visibility, very roughly based on the 

degree of institutional attention for each technology and following the Gartner (2011) hype-cycle 

expectations (see Figure 1.5 and Figure 7.1). The graph includes both the CCS mainstream storyline 

(“coal for electricity”) and a putative Supergrid storyline. Other potential storylines could be the 

“shale gas abundance” storyline or the “biofuels business” storyline, which has been described 

briefly in connection with the CCS storyline.  Nonetheless, this type of analysis was outside the scope 

of this thesis project, which only used hype as a rough descriptive tool.   

While the raw numbers in Figure 10.1 may indicate that carbon capture may have undergone a hype 

cycle (at the global scale), a more reliable method for assessing this is a qualitative appraisal of the 

issues discussed in this thesis. The Supergrid storyline has not been analysed in sufficient detail in 

this thesis (and has not existed for long enough) to warrant a verdict. For “coal for electricity”, 

however, an evaluation can cautiously be attempted. On balance, the conclusion is that there was 

indeed a substantial level of “inflated expectations”.272 

The first qualitative element that supports this assessment is that a fossil-fuel-poor EU chose to take 

the lead in developing a technology whose key attribute is that it allows the further use of fossil-fuel-

based technologies in a carbon-constrained world. Secondly, the emphasis by the EU on “innovation” 

was also puzzling, as making CCS work is a challenge that the fossil-fuel-rich USA had set for itself 

ahead of the EU and already spent substantial sums researching. Other fossil fuel giants like Canada 

and Australia had also started the CCS race early. Thirdly, CCS proponents in the EU insisted that 

they not only could beat competitors overseas in the technological race but also sell the finished 

product to them as well as to unwilling, thrifty buyers in China or India; overall an unlikely 

proposition.273 Fourthly, the EU political debate was surrounded by a degree of uncritical acceptance 

by academics. This includes some truly bizarre claims that were published (and reprinted!) in 

otherwise reputable works, such as the statement that “CCS could also alter the position of coal – 

turning it into the most abundant, reliable and inexpensive energy source” (Claes and Frisvold, 2011: 

211),274 or the happy endorsement of CCS support mechanisms as “an impressive achievement” all 

while noting that “little is in fact known” about the technology (Fischer, 2012). 
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Recall the terminology of the Gartner cycle: technology trigger, peak of inflated expectations, trough of 

disillusionment and plateau of enlightenment (Gartner, 2011). 
273 

The way to do all this ended up being unmistakably EU-like: spreading funds thinly throughout the continent 

just to garner enough support for spending them in the first place; which inevitably jeopardises the usefulness 

of the funding. 
274

 As explained in Chapter 4, while ideally CCS would indeed alter the position of coal, reconciling its use with 

carbon emissions abatement, CCS is expensive to build and adds a significant energy penalty to coal 

consumption of a power plant. Those two inescapable facts are diametrically opposed to making coal “more 

abundant and inexpensive”. Even if CCS were to achieve high efficiency rates and low costs, coal-fired 

power generation with CCS would always consume more coal and cost more than power generation without 

CCS. 
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Figure 10.1: Google search volumes for terms relevant to this thesis within the Google Trends category 

“Business & Industrial”. “Category” trend is given in dark blue. 

Source: Search terms entered into Google (2013).  

 

Figure 10.2: Qualitative assessment of the impact of the dominant storyline on CCS (and Supergrid for 

contrast) 

Source: Originally drawn for this thesis. The scale represents only a subjective estimate of visibility in 

the EU institutions. 
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In some ways, the inflated expectations in Europe stemmed directly from the global storyline. There 

was naturally the problem with the deployment potential in the IPCC Special Report (IPCC, 2005: 11), 

or of the “social research” turned advocacy for acceptance of the technology (de Coninck, 2010; 

Ashworth et al., 2010: 430). Nonetheless, it would have been far more credible if the US, with its 

large, unified and flexible federal budget as well as large coal resource, had truly set out to realise 

such a “coal for electricity” storyline. 

Unfortunately, hypes tend to damage a technology’s reputation sometimes beyond repair (Gartner, 

2011). CCS in its broadest definition was an attractive idea –or at the very least a necessary evil– 

even for well-known environmentalists. Monbiot (2006) bet heavily on CCS for natural gas in his 

proposed blueprint to achieve drastic emission cuts in Britain by 2030. Tim Flannery was also of the 

same persuasion (LaTrobe University, 2008). However, the focus on “coal for electricity” and unfair 

or unfounded comments such as those by Bellona (Claes and Frisvold, 2011: 211; Pearson and 

Whiriskey, 2013: 8) arguably triggered the aforementioned replies in kind of such groups as 

Greenpeace. As noted in Chapter 8, Greenpeace’s German branch leaked an official map with 

potential CO2 storage sites, some of which happen to be under cities. This map was made out to be 

some sort of revelation that all CCS proponents wanted to do is inject CO2 under the very 

Brandenburg Gate and monumental City Hall of Hamburg (Totz, 2011a). This kind of hype dynamics 

is undesirable for climate change mitigation, where everyone needs to be rowing, at least, in a 

similar direction. The next section offers one such potentially agreeable direction. 

10.3.4 What could the position of CCS be within a European mitigation strategy? 

As noted in Chapter 2, Meadowcroft and Langhelle (2011c) carry out a broad analysis of a dominant 

favourable storyline with two variants (optimistic and reluctant) as well as a sceptical storyline, 

deftly highlighting their respective inconsistencies. In their final assessment, they note that “the 

dominant perspective [seems] reasonably robust” (2011c: 272), a view echoed by Markusson et al. 

(2012a); which we can take to mean that, at a global level, support for CCS is justified. Meadowcroft 

and Langhelle (2011c) end up sitting on the fence as to the future development of CCS: it could 

become a core technology, a regionally significant technology, or a niche technology. This ending 

may be appropriate for a general commentary on the situation of CCS worldwide. However, this 

thesis must venture some bolder comments on the specifics of a future strategy of CCS in the EU 

that is coherent with its commitment to sustainability. 

These comments on the EU’s future investment strategy are inspired by Torvanger and 

Meadowcroft (2011), who review the political economy of low-carbon technology choices for 

government in a world with limited funding available for climate change mitigation. They appraise 

the issues affecting the concentration or dispersion of investments and the selection of which 

technologies to support. Taking into account economic and political factors, Torvanger and 

Meadowcroft (2011) recommend a “lumpy” investment strategy. Some technologies would receive 

substantial investment but others must of necessity be left without. On the economic side, this 

concentration of resources will allow faster learning rates, economies of scale and the accumulation 

of a critical mass of users and artefacts. From the political side, the choice of technologies should be 

broad enough to attract sufficient support, while playing to the strengths of the region in terms of 

public acceptance, compatibility, energy security, etc. 
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To recap, aside from CCS, this thesis has also presented the possibility of creating a Supergrid to 

enable large-scale renewables integration in the power sector. Both Supergrid and CCS have similar 

claims to mitigation potential and energy security outcomes in that sector, as well as considerable 

uncertainty on costs and public acceptance issues. Both enjoy significant support in the EU but, 

crucially, they represent largely incompatible organisations of the grid (Jones, 2010; Jones and 

Glachant, 2010): respectively with or without a strong base-load component. Given the substantial 

amount of infrastructure, capital outlays and, perhaps most importantly, continued political 

commitment, required for either CCS or the Supergrid to see cost-reducing learning curves and/or 

economies of scale; it would seem very unlikely that both develop their full potential. If CCS 

becomes affordable for power plants, a massive interconnection to North Africa or a meshed 

offshore grid in the North Sea (let alone both) will become uneconomical by comparison. On the 

other hand, if it is not possible or it remains very expensive to fit CCS to power plants, for whatever 

reason, then grid interconnection will be attractive. In other words, we must expect a degree of so-

called path dependency to be established by such large systems (Hughes, 1987; Arthur, 1989). This 

fundamental competition has been directly acknowledged by Supergrid proponents (FOSG, 

11/09/2011 O'Connor, 2010; Tröster et al., 2011) and more implicitly by CCS proponents (Bellona 

Foundation et al., 2013: 4).275 

Importantly, renewables have a number of undisputable advantages over the use of CCS regardless 

of uncertain future developments: lower life-cycle emissions of all pollutants, greater resource 

conservation, no monitoring burden passed down to future generations, and much lower 

environmental impacts from the extractive fossil fuel industries. As a result, a Supergrid or a 

decentralised solution (see Verbong and Geels, 2010) to renewables variability seems preferable if 

available. With regard to availability, it is crucial that the building blocks of the Supergrid are already 

being deployed. These are functioning offshore-wind farms connected to the mainland via HVDC, 

not yet a “Supergrid” but already contributing to electricity generation in Europe and built largely 

with European expertise (Biester, 2011; Van Hertem and Ghandhari, 2010). Notwithstanding, at this 

early stage of research, abandoning CCS as a mere distraction, as in Greenpeace’s designs, does not 

seem advisable (Meadowcroft and Langhelle, 2011c: 276). It is still extremely uncertain which type 

of grid integration of renewables will be able to efficiently reduce variability and storage concerns, 

or if any will do it at a reasonable price. This caution applies even if it is expected that in the medium 

term either CCS or a grid reorganisation will emerge as preferable in the power sector. 

Here is where development of CCS for industrial applications becomes essential. If CCS as a 

technology is deemed worthwhile, industrial applications provide a useful “testing ground” to 

experiment with CCS on a large scale in the EU, even if not as large as had been dreamt up by some 

“coal for electricity” diehards (Stangeland, 2007).276 Notably, this would happen in sectors, such as 

steelmaking, where direct government subsidy is likely to prove far more popular in the face of the 

deindustrialisation currently affecting Europe. Furthermore, as noted throughout this thesis, CCS is 

the only viable mitigation option in many industrial sectors. This can be done for relatively low cost 
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The Policy Paper in the citation simply notes that there is the perception that CCS competes with the efforts 

for the Supergrid. It is unclear whether the NGOs signatory to the Policy Paper share that perception. 
276 

In this paper authored by a Bellona Foundation employee and also cited by ZEP, CCS could reduce CO2 

emissions in the EU by a prodigious 54% from today’s levels by 2050; truly making CCS appear as the silver 

bullet that more moderate advocates insist it cannot be. 
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in the immediate short term (gas processing, ammonia processing etc.) but can also become large-

scale in the medium to long term (steel, cement, aluminium, etc.) (IEA and UNIDO, 2011). 

Simultaneously, the EU should accelerate the clear trend towards renewable dominance in the 

electricity system by directing investment streams towards solving its shortcomings in terms of 

variability. Perhaps this could be done with a first version of a Supergrid, but carefully assessing and 

monitoring how much (or whether) an HVDC overlay is actually necessary or affordable (ENER-Grid1, 

9/12/2011). 

In this way, the bets are not concentrated on the electricity sector, that is, emission reductions in 

the industrial sector are seriously attempted. Table 10.1 below provides some hypothetical 

outcomes of deployment of low-carbon technologies that illustrate the discussion. “Success” or 

“failure” refers to the possibility or not of deploying a technology that will tackle the emissions of 

the sector. Crucially, as noted throughout this thesis, it is unlikely that we will see an even split 

between grid-based solutions and CCS in the power sector because of fundamental incompatibilities 

regarding base-load generation as well as limited political and financial capital. Currently, the 

situation is conducive to scenarios “Now 1-3”. None of them would address industrial sector 

emissions because no incentive exists there to develop or adopt such technologies. Under these 

conditions, the greatest success (Now 1) would simply result in “overcapacity” for power sector 

mitigation. Less fortunate outcomes, such as Now 3, may have a risk of higher emissions from any 

leftover fossil fuel plants built in the hope of CCS succeeding in the power sector and in the current 

absence of emissions performance standards. 

Technology 

type 

Emissions 

targeted 
Now 1 Now 2 Now 3 Alt 1 Alt 2 Alt 3 

Grid 

solutions
277 Electricity 

(~30%) 

Success Failure Success Success Success Failure 

Electricity 

CCS 
Success Success Failure 

No 

subsidy 

No 

subsidy 

No 

subsidy 

Industrial 

CCS 

Industrial 

(~15%) 

No 

incentive 

No 

incentive 

No 

incentive 
Success Failure Success 

Table 10.1: Hypothetical outcomes for deployment of low-carbon technologies 

Source: Originally created for this thesis. 

Scenarios “Alt 1-3” represent the alternatives proposed in this thesis, which rely mainly on a total 

refocus of CCS promotion towards the industrial sector, expanding the existing ETS pressures there 

(i.e. tightening of carbon leakage provisions). On the one hand, the very successful Alt 1 would 

simply achieve greater emission cuts. On the other hand, Alt 3 would see industrial CCS transition 

into electricity CCS more easily both in technological and political acceptance terms: firstly, CCS 

success in industry would have likely cleared some significant technological hurdles and, secondly, if 

grid-solutions are tried and they fail, everyone would rally to deploy CCS instead. Furthermore, these 

alternative scenarios simply argue that CCS subsidies should go to industrial applications. 

Nonetheless, if early breakthroughs, 278  unexpected carbon price hikes, or other changes in 
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Not only the Supergrid but also distributed generation and other such ideas (cf. Verbong and Geels, 2010). 
278 

Overseas or in a putative European industrial CCS research programme. 
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circumstances, made companies want to install electricity-CCS without subsidy, nothing would stop 

them. 

It must be emphasised that this alternative strategy for CCS promotion only highlights what should 

be prioritised from the point of view of sustainability. It works on the basis of what is already known 

about the technologies today, especially the existence of potential alternatives to CCS in the power 

sector and the lack of the same in the industrial sector. This strategy is not cost-optimising because 

cost-optimisation, as argued throughout this thesis, is a mirage in the face of uncertainty. 

Nonetheless, following Torvanger and Meadowcroft (2011), limits to spending in any one mitigation 

option should certainly apply. It does seem, nonetheless, that the strategy suggested here would 

have similar or lower costs: firstly, grid-based solutions are already being built with a generous but 

so far manageable subsidy (cf. the “Bard” offshore wind farm with HVDC connection off the German 

coast) (Biester, 2011), and, secondly, industrial CCS demonstration can be carried out on a smaller 

scale than power CCS.279 In short, the most obvious gap between current circumstances and the 

strategy just proposed is the lack of incentives for the uptake of industrial CCS among the 

incumbents. Addressing this will probably mean both the rechanneling of CCS funds from coal-fired 

power stations (direct public support) and the setup of a stricter regime for industrial emissions 

accompanied by trade measures (border tax adjustment). 

Providing a substantial level of direct public support for specific low-carbon production technologies, 

such as CCS for steel, would give governments some leverage to prevent both carbon leakage and 

windfall profits (see Chapter 4 and the Epilogue below). It should be noted that, regarding support 

afforded to its industries, the EU has on the one hand maintained a tough stance on withdrawing 

state aid to industrial goods, while on the other it has been very slow in phasing out agricultural 

subsidies and protection. Notably, the EU has transformed these agricultural subsidies into 

environmental protection subsidies but refused to abandon a certain level of protection at the Doha 

Round of the WTO, which has been all but allowed to die (Fergusson, 2008; LABORDE et al., 2012). A 

similar stance could be adopted for the steelmaking sector and others. 

For its part, a border tax has long been presented as an alternative to “grandfathering” (see Chapter 

4, page 110) for dealing with the problem of carbon leakage without the risk of windfall profits. This 

type of adjustment tax enjoys support among economists (Kuik and Hofkes, 2010; van Asselt and 

Brewer, 2010; Monjon and Quirion, 2010; 2011). In rejecting a border-tax, the Commission 

(represented by DG Trade) and industry have generally pointed at three main issues, in order of 

importance: verifiability and demonstrability,280 negative reactions from third countries,281 and 
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The demonstration phase of the ULCOS programme was estimated to have capital costs of around €0.6 

billion (Faure, 2012: 83) but on average, a power CCS demonstration plant would cost about €1.9 billion 

(taking lowest estimate and assuming 12 plants from figures in ZEP and McKinsey & Company, 2008). This 

was also reflected in the much lower rate of funding for ULCOS compared to coal-fired power plants under 

the EEPR (respectively €50 million and €180 million EP&CoEU, 2009/663/EC). 
280 

In general, it is not easy to know the “carbon content” of a particular good arriving at the Union’s borders. In 

addition, the measure would probably involve less raw materials being processed in the EU and finished 

goods being imported instead. Analysing the carbon content of those goods is even harder; there are too 

many opportunities for fraud. Overall, the bureaucratic burden would be significant. 
281 

Potential “victims” such as Vietnam and China for industrial goods and Argentina and Brazil for agricultural 

goods tried to pre-empt any such measures at the UNFCCC. EU and others insisted on keeping the topic of 

border-taxes for carbon leakage a WTO-matter. This pre-emptive action nonetheless did not bode well. 
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WTO-compliance282 (TRADE, 16/01/2013; ULCOS, 14/01/2013). These reasons were brandished to 

argue for the introduction of free allocation to prevent carbon leakage while an international 

agreement was negotiated. Nonetheless, the reality of carbon leakage and the effectiveness of free 

allocation always were and remain speculative (TRADE, 16/01/2013). What is certain, however, is 

that free allocation has generated windfall profits (see comments on carbon leakage on page 183 

and ff. and the Epilogue below). 

Furthermore, there is a fundamental flaw in the argument of “waiting for an international emissions 

reduction agreement”. It assumes that the monitoring system for compliance with such an 

international agreement will be unnecessary or easier to implement than in the absence of such an 

agreement. In fact, a strict border control system seems unavoidable whether there is a broad 

international agreement or not. No country or region will simply accept, at least initially, that goods 

are being produced in a low-carbon way if there is the smallest suspicion that they are not. Indeed, 

monitoring, reporting and verification have already become bundled as “MRV issues” in the UNFCCC 

terminology: a major stumbling block since the first serious attempt at a significant worldwide 

emissions deal at the Copenhagen conference in 2009 (Niederberger and Kimble, 2011). 

In summary, a “lumpy” investment approach to the EU’s climate change mitigation strategy would 

dictate a change in the current emphases. Such an approach would specifically favour technologies 

that allow large-scale renewable penetration, tapping on the immediate availability, good progress 

and uncontested advantages of renewables as a mitigation strategy. It would also recognise that CCS 

in the power sector can act, and be perceived, not as a complement but as a competitor to 

renewables in such a scheme. With these two realisations but in the knowledge that the future is 

uncertain, a resilient and sustainability-focused strategy would not simply discard CCS in the EU but 

rather decisively push for its development in industrial applications, where it can contribute to the 

popular cause of European reindustrialisation. If this alternative, lumpy investment strategy were to 

succeed in its initial goals, renewables and CCS would truly guarantee a maximum of emissions 

reductions. If renewables were to falter, CCS experience could (swiftly) be transferred from the 

industrial sector to the power sector. Finally, if it were only CCS that struggled, little would be lost, 

as industrial emissions reduction hardly attracts any attention today. 

The foregoing is just one possible pathway. Hopefully, it is also one that can attract support across 

the board and achieve ambitious emission reduction targets. 

10.4 Epilogue 
This thesis is but a small contribution to the analysis of decision-making on low-carbon technologies. 

Other interesting research questions remain unanswered, including: 

 An exploration of the impact of the findings of this thesis on Ulrich Beck’s (1986) theory of 
Risk society. This theory takes issue with companies freely researching and employing 
technologies with mostly profit in mind. Governments accept this as a matter of fact in the 
pursuit of employment. However, importantly, governments thereby eventually assume 
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If the measure is WTO-compliant it is certain to be convoluted, adding to the burdens in the first reason, if it 

is not carefully crafted, then it is likely to be impugned (Tamiotti et al., 2009). Finally, the complicated 

nature of supply chains in today’s globalised world makes it harder to know whether the new border tariffs 

are not damaging European industry more than protecting it. 
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responsibility for any potential risks to society derived from the technology, because 
companies either cannot cope with all those potential risks or can evade causality 
connections to the risks (e.g. one particular coal-fired power plant never caused acid rain). 
For Beck, the problem is not that companies develop technologies that are risky. Some of 
those risky technologies may simply be needed; Beck highlights above all the issue that such 
risk-taking by society is not sanctioned by society because technological applications are 
deemed to be the exclusive realm of companies. Yet, companies do not consider long-term 
societal risks. To what extent does the uptake of CCS in the EU represent an instance of 
technological imposition by the subpolitics of research laboratories onto actual politics? 
What has been the role of the IPCC, ZEP and other such “boundary objects” between science 
and politics (Forsyth, 2003)? 

 An analysis of the emerging Supergrid storyline and its impact on EU policymaking. As noted 
particularly in Chapter 4, the similarities with CCS are substantial in terms of development 
level and funding requirements. In addition, many actors are actually the same (Alstom, 
Siemens, Vattenfall, DG Energy, etc.). Further comparison with CCS would likely be fruitful 
empirically, and could inform a theory-building exercise including a comparison with the 
advocacy coalition framework (Weible et al., 2011). 

 An analysis of the permanence or not of “coal for electricity” concepts in the US after the 
shale gas revolution has altered the fundamentals of the sector there. At first blush, it is 
surprising that the coal-based FutureGen is still pushing ahead despite significant challenges 
(FutureGen Alliance, 2013). It would be interesting to see how the discourse coalition has 
reacted to the change of circumstances. This would further contribute to a possible theory-
building exercise. 

However, the analysis of the promotion of low-carbon technologies in the EU illustrates, more than 

anything, the fierce debate about public funding that exists in this policy area. The point of 

scrutinising the “coal for electricity” storyline is that the funds it might absorb could, if appropriate, 

be redirected to other radical innovations in sectors where fewer alternatives exist. Nonetheless, the 

root causes for this shortage of funds must be questioned, as well. 

This thesis has consistently shown that industrial applications of CCS were politically relegated; but 

there are open questions about the role of companies in the lack of traction of CCS for industry. The 

abandonment of the ULCOS project at the NER300 process is a case in point: there are indicators 

that reveal an excessive reluctance on the part of ArcelorMittal to accept any risks (and thereby 

responsibility) in the question of climate change mitigation. These last few paragraphs raise the 

question of how desirable this state of affairs is. Appendix D abounds in this discussion and contains 

some graphs expounding the main issues highlighted below.  

ArcelorMittal, same as many other companies, formally accepts its responsibility in tackling climate 

change. Its CEO, Lakshmi Mittal, has claimed that: 

ArcelorMittal has set ambitious targets in our Corporate Social Responsibility program; we 

want to be world leaders in the steel industry’s efforts to come to terms with climate change. 

This responsibility is all the more pressing since the production of steel is inherently an 

energy intensive process (Mittal, 2007). 

Yet, when the moment arrived with the NER300 negotiations to accept some risk in order to support 

the transition of steel-making to a lower carbon technology; ArcelorMittal pointed to its diminishing 
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revenues in the midst of the financial crisis and refused to take on the project. It would seem unfair 

to request a company sacrifice itself attempting to mitigate its emissions. However, if we take 

dividend payments (and not just revenue) as indication of what management believes the company 

can dispense with, ArcelorMittal’s outlook was not so desperate. The increase in dividend payouts 

by ArcelorMittal from 2006 to 2007 would have covered all expenses from running ULCOS under 

worst-case scenario conditions (i.e. zero sales from ULCOS production). Just over half of 

ArcelorMittal’s dividend payouts over 2008-2012 (i.e. equivalent to the expected duration of ULCOS), 

in the midst of a severe crisis in the sector, could cover all ULCOS expenses.  

However, it is in comparison with another large French multinational in another struggling sector in 

Europe (car manufacture) that the choices of ArcelorMittal may look more questionable, even in 

their total legality. In 2011, Renault pledged €4 billion until 2015 to develop electric vehicles, thus 

assuming considerable risks, given the slow uptake of electric vehicles (Squatriglia, 2011; Carnegy, 

2013). Renault’s dividend payouts are considerably lower than ArcelorMittal’s, even though both 

companies are similar in revenue, capitalisation and other indicators. Renault’s timetable for 

developing these low-carbon vehicles is similar to ULCOS; but the commitment is significantly 

different. ArcelorMittal refused to take on even the risk of losing about €2 billion: if carbon or steel 

prices picked up, ULCOS-produced steel would simply be sold and ArcelorMittal could simply deal 

with the €0.6 billion (subsidised to a 75%) development costs (see Appendix D for calculations). 

Renault is sacrificing €4 billion just for those development costs, with production (with its associated 

cost) only to start afterwards (Squatriglia, 2011). 

Promoting low-carbon technologies may thus also be a question of corporations accepting moral 

responsibility for climate change. The UNFCCC principle of “common but differentiated 

responsibilities” should apply to large profitable companies, i.e. “wealthy legal persons”, in the same 

way it applies to wealthy countries. Just because “society as a whole” will benefit from the climate 

change mitigation of low-carbon technologies, it does not follow that society’s taxpayers should 

cover any and all risks that are normally not underwritten by profit-making companies (ZEP and 

McKinsey & Company, 2008: 16). Low-carbon technologies are not public goods in the strict sense, 

as companies can expect to return a substantial profit on them eventually. Unlike basic research, 

research into CCS or the Supergrid clearly belongs in specific sectors with companies that stand to 

benefit from manufacturing those artefacts. Thus, profit-making companies should be prepared to 

mutualise development risk among themselves to a much greater extent than they have been, 

particularly if such companies can be shown to have already reaped considerable benefits from 

society.  

In particular, ArcelorMittal and other heavy-industry emitters deftly painted the threat of 

delocalisation to obtain lenient treatment under the ETS in the form of free allowances. This 

leniency did not prevent them from then passing on the opportunity costs of these allowances and 

acquiring substantial windfall profits. Assuming a likely passing of costs down the chain through to 

consumers, this would be the equivalent of a substantial wealth transfer from society to those 

companies (de Bruyn et al., 2010; Okereke and McDaniels, 2012; Kumar, 2008). Crucially, those 

companies have not denied accruing windfall profits. Nonetheless, they have found an excuse in the 

problems derived from the economic crisis to defend their continued inaction: they are no longer 

profit-making companies (Carrington, 2011b). These strategies to avoid taxation while willingly 
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cashing in windfall profits from unfair pricing emphasise the moral roots of the funding problem for 

low-carbon technologies. 

The time-scale problem is also at root plagued by moral questions. Long-term development (viz. of 

low-carbon tech) is generally deemed to be outside the purview of a profit-making company and the 

reason for governments to step in. The arrangement is very attractive in principle: companies 

specialise in optimising the use of resources in the short term while government takes care of the 

long term. However, the key underpinning of this arrangement is that an efficient management of 

the short-term should generate resources to care for the (long-term) needs of society. Unfortunately, 

many companies and individuals tend to “optimise” the short-term by appropriating themselves of 

the funding required to provide for the needs of society, including low-carbon technology 

development. Up to €1 trillion is estimated to be lost every year to tax evasion and avoidance in the 

EU (European Commission, 2012b). Even a small fraction of that money could fund demonstration 

programmes of all variations of CCS as well as more than enough HVDC interconnections to test a 

Supergrid. In a context of lingering austerity as of mid-2013, however, these technologies and other 

promising ones are likely to struggle to obtain funds. 

Promoting and deploying low-carbon energy technologies may require us to risk expensive failures 

(Harford, 2011). There are also many other challenges from a still growing and largely poor global 

population. That we can overcome these challenges and risks if we all contribute our fair share 

would be just a platitude, if only our failure in that regard had not been so blatantly exposed 

recently. One trillion euros per annum is a staggering sum. The ongoing economic crisis has 

highlighted that companies have been allowed to carry out “fiscal optimisation”, managing to pay 

little or no tax in the locations where they carry out their business but rather in so-called tax-havens 

(EuroparlTV, 2013). Some of this fiscal optimisation is done so firms can pay executives and 

shareholders inflated salaries, bonuses and dividends (Der Spiegel Staff, 2013). For their part, these 

businesspeople, both inspired and followed by other “top earners”, e.g., in government positions, 

may be tempted to defraud the hefty taxes their remuneration attracts. 

Appealing to the “common but differentiated responsibilities” principle is pertinent precisely 

because, just as there is no authority in the international system of states that could punish 

countries for not fulfilling their emissions reduction commitments, so do multinational companies 

often operate in a complex network of legislative frameworks. Companies should not develop low-

carbon technology exclusively as a result of a legal requirement to do so. Such a mandate can, and 

perhaps should, be issued as a way to draw attention to the problem; but it would be very difficult 

to enforce and the development of these technologies must ultimately rely on those who lead and 

profit from the corporations recognising their moral obligation to do something about climate 

change. 

Perhaps more transparency about the expenditure policies of both the private and the public sector 

would make us see the consequences of such practices, undermining what must ultimately be a very 

personal justification: “this is my hard-earned money, why should I give up so much (or any) of it?”. 

For this, a new morality is necessary that goes deeper than the grandly stated principles in glossy 

corporate social responsibility reports. This new morality should help us make the link between 

extreme individual/corporate gain and societies’ inability to provide for the needs of the present and 

those of the future. 
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Appendix A. 

CCS AND THE SUPERGRID 

This Appendix introduces both CCS and the Supergrid in greater detail, expanding on the issues 

addressed in Chapter 4. As noted throughout the main text, the Supergrid mainly serves as contrast 

to CCS but here no attempt is made to establish “which one is better”. Chapter 4 and the Epilogue 

provide some ideas for a balanced mitigation strategy including both CCS and the Supergrid. 

Since the present thesis focuses on the uptake of CCS within the EU Climate and Energy Package, 

decided in 2009, obtaining and presenting the very latest technical details as of mid-2013 would 

miss the point. Therefore, this introduction relies rather on the IPCC Special Report on CCS of 2005. 

The Special Report was a landmark publication and the authoritative work of reference during the 

Climate and Energy Package negotiations, even if partially outdated by then. For the Supergrid, 

equivalent publications are a study on a Supergrid integrating 100% renewable energy carried out by 

Peter Czisch of the University of Kassel (Czisch, 2005) or the 200-page report carried out by the 

German Aerospace Centre (by commission of the German Federal Environment Ministry) on the 

feasibility of exporting solar power from the Sahara to Europe (German Aerospace Centre et al., 

2006). However, this section refers extensively to a report for the UK House of Commons Energy and 

Climate Change Committee because it is a politically-motivated, critical analysis of the issues at hand 

for Supergrid and thus deals with those issues similarly to the way the IPCC Special Report does for 

CCS (House of Commons, 2011).283 

A.1 Introduction to CCS 
CCS is often conceptualised as a technological “set” or “group” that allows for the separation and 

capture of carbon dioxide (CO2) from a suitable industrial or energy-related source point, its 

transport, and its long-term storage in a geological formation or the ocean.284 Many of the individual 

technologies necessary for these three processes have been used for quite some time. CO2 has been 

captured as a requirement of some industrial processes for over 80 years, but (long-term) storage 

was never envisioned. For those industrial processes as well as for enhanced oil recovery (known as 

EOR), pipeline transport of CO2 is currently common in the US, although its sources are mostly 

geological rather than anthropogenic. At any rate, the existing CO2 network in the US is not geared 

towards accessing long-term storage sites (IEA, 2004b: 107-8). 
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Most of the people and companies that gave evidence before this Committee, such as Eddie O’Connor (CEO 

of Airtricity, now Mainstream) or Siemens, had publicly espoused the idea of a Supergrid (well) before 2007. 

In addition, as the following sections show, since the period of the Climate and Energy Package and until the 

work of the Committee, there have not been major technological breakthroughs in any of the technologies 

involved in the Supergrid that would easily explain the attention of such a political body. 
284 

One possible fate of the captured CO2 could be its use in industrial processes such as food and beverage 

production; however, these would likely not contribute to climate change mitigation, firstly, because of the 

small quantities involved and, secondly, because the “storage” would not be for a long enough time. 
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As noted in the main text, CCS was first suggested as a possible mitigation option (Marchetti, 1976). 

However, there was no compelling reason for promoting it before the international political debate 

on climate change began at the end of the 1980s. During the 1990s, CCS remained markedly 

technical and was largely ignored in the energy and climate policy fields. Such technical circles were 

led by the Greenhouse Gas R&D Programme (IEAGHG). Despite its name suggesting a broader remit, 

IEAGHG actually focuses on reducing emissions from fossil fuels only. Thus, spurred by an interest of 

stakeholders on “cost-reducing mitigation options” (IEAGHG, 18/11/2011), the Programme quickly 

adopted CCS as core component of its activities. 

It is important to emphasise that, even though the Greenhouse Gas R&D programme uses the 

acronym IEAGHG, it is independent of the IEA, which is a purely intergovernmental organisation 

created within the Organisation for Economic Cooperation and Development (OECD). There are 

many such “implementing agreements” formed under the IEA by interested member countries and 

relevant stakeholders in industry. Recently, the Australian government through its Global CCS 

Institute supported the creation of a CCS unit within the IEA proper. This complex situation causes 

some confusion even among experts (IEA-CCS, 24/11/2011), including the authors in Caching the 

Carbon (Meadowcroft and Langhelle, 2011b: 5). 

With this clarification, it is easier to understand the relegation of CCS to technical circles during the 

1990s. Firstly, as Meadowcroft and Langhelle (2011) note, the IPCC had given preference to other 

mitigation options. Secondly, while the IEA had acknowledged CCS from early on (1994: 166-8), its 

international mandate was exclusively for the energy sector not for climate mitigation. The IEA, and 

in particular its influential Office of the Chief Economist –which publishes the authoritative, annual 

World Energy Outlook– only developed a focus on climate change and a more assertive language on 

mitigation pathways under Claude Mandil’s leadership, who became the IEA’s Executive Director in 

2003 (IEA-WEO2, 16/12/2011). 

This is why “it is difficult to overstate the significance of the IPCC Special Report on CCS” in bringing 

CCS to the mainstream for the climate and energy communities (Meadowcroft and Langhelle, 2011b: 

5-6). A first of its kind, this document formally originated from a request for information from the US 

and Saudi Arabia at the Subsidiary Body for Scientific and Technological Advice meeting in 

September 2001 (in preparation for the 7th UNFCCC conference in December). There was great hope 

that bringing in CCS would encourage those “climate-laggards” rich in fossil fuels, to act. In 2002 in 

Regina, Canada, it was established that writing a report would be required, which was finally 

published in September 2005 (ECN-CCS, 3/11/2011). 

Meadowcroft and Langhelle note a number of reasons why CCS was hardly mentioned outside very 

expert circles during the 1990s, even though it was similar in principle to the SOx and NOx scrubbers 

installed in smokestacks throughout the 1980s. Firstly, CO2 was harder to capture than other 

pollutants, secondly, many environmentalists active in the climate change debate thought it better 

to completely avoid fossil fuels in the solutions to climate change, since these were the root of the 

problem; finally, fossil fuel interests were not keen to pursue an expensive mitigation option while 

some deeply mistrusted the science that compelled them to act. As these three factors changed, CCS 

forcefully appeared among the mitigation options being considered by stakeholders (Meadowcroft 

and Langhelle, 2011b: 7). 
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A.1.1 CCS as a feasible mitigation option 

As noted in the main text, the first commercial-scale site with CCS aiming at long-term storage 

started operation in 1996 at the Sleipner natural gas extraction platform on the North Sea off 

Norway. This country had introduced a carbon tax in 1991, which economically and politically forced 

state-owned Statoil to capture and geologically store the CO2 (van Alphen et al., 2009b: 46). Since 

2000, another project has been built into a plant producing synthetic fuels in North Dakota, US. Its 

refuse CO2 is piped to Weyburn, in Canada, where it is pumped down an oil well to enhance oil 

recovery but has also been monitored to assess its long-term storage (IEA, 2010a: 12).285 Two other 

projects similar to Sleipner are currently in operation worldwide: Snøhvit in Norway and In Salah in 

Algeria. For detailed introductions to CCS projects worldwide, see: MIT (2011). 

These examples and other smaller projects in a range of applications exist but, notably, as of 2013 

there are no commercial-size projects in the two sectors responsible for most of EU-wide CO2 

emissions: wholesale power generation and industrial transformation (cement, chemicals, 

steelmaking) (DG Energy, 2010).286 These two sectors consist mainly of large, stationary source 

points, which are considered promising in terms of economic and technical potential for CCS as 

opposed to smaller or mobile ones, such as in transportation (Freund et al., 2005: 77 and 81). 

A.1.2 Mitigation potential of CCS 

As noted in Chapter 5, a major issue in mitigation efforts concerns the availability of alternative 

mitigation technologies. CCS is one of few options in certain sectors, such as cement manufacture 

and steelmaking. Deciding on whether to promote CCS and bring down costs in a particular sector 

depends on its mitigation potential based on each sector’s share of global emissions, the cost of 

achieving emissions reductions and the socio-political acceptability of the measures required. The 

two latter are moot points because they are highly speculative (note the discussion of the handling 

of uncertainty in models in Chapter 1). However, even calculating an overall mitigation potential is 

prone to confusion, as shown in Chapter 5 by reference to the overlapping meanings of such terms 

as “power” with “electricity” or “energy”, as well as the ambiguity of using “industry emissions”. 

Some publications divide “energy emissions” into “upstream energy”, including refineries and gas 

processing, and “wholesale electricity and heat generation”, then considering “industry emissions” 

to include those produced by the industrial process but also by the generation of electricity and heat 

within the confines of the industrial installation (“autoproducers”). Alternatively, “emissions from 

power/energy” can encompass everything except for industrial process emissions or include 

“upstream energy” but not “autoproduction”. This thesis shows that this is not a trivial matter but 

rather that it may have had an impact on the understanding of CCS and the attempts at 

“demonstrating” it. 

A.1.3 Demonstrating the technology 

Enabling CCS “demonstration” is the stated goal of the funding given out for CCS projects at the EU 

level. This demonstration implies constructing plants with CCS prototypes so as to learn from 
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This monitoring is a rather recent innovation in the commercial use of EOR (US Department of Energy, 

2012). 
286 

Recently, an industrial project in Decatur, Illinois (USA) has begun storing large amounts of CO2 (1 Mt/a) 

from a bioethanol plant. However, in the European context, this kind of industrial application bears little 

connection to the larger emission sources in steelmaking, cement and other chemical industry. 
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experience and resolve the issues that plague any new technology. The assumption is that 

demonstration will clear the way for commercialisation, since investors will be convinced once the 

plants are running smoothly. 

This subsection briefly introduces the immediate issues stemming from the nature of the technology 

and its putative place in the mitigation portfolio. Firstly, the challenges related to specific parts of 

the technological ensemble are addressed, giving special attention to capture methods. Then, some 

overarching challenges for the entire technological package are listed. 

Challenges by technological part 

CCS technology is usually divided into capture, transport and storage. This three-way separation is 

not a full account of the steps in the whole process but it does reflect the three loci of CCS activities: 

capture sites, transport links and storage sites. The common name for the technology already 

indicates that the capture and storage parts have attracted the most attention. 

Separation, capture and compression of CO2 take place in the capture site. There are two types of 

separation: through membrane filtering or through chemical absorption/solution of CO2. These are 

installed in different capture installations depending on the source of CO2: combustion in air (post-

combustion), combustion in oxygen-rich atmosphere (oxyfuel), previous production of synthetic gas 

(pre-combustion) or from an industrial stream (ammonia production, natural gas impurity, cement 

kiln, etc.) Figure A.1 (next page) provides an overview of the possible capture routes in power 

generation and natural gas processing. Figure A.2 and Figure A.3 focus on the two industrial 

processes with the largest emissions: steelmaking and cement manufacture. The compression needs 

will vary depending on the capture technology used (Thambimuthu, Soltanieh et al., 2005: 108-110). 

Additional compression may be required on the pipeline particularly if the distance is long. 

Without exception, capture operates better with high concentrations of CO2 and high pressures of 

emission streams than it does with dilute, low-pressure flue gases from power plants. Achieving 

those concentrations and pressures as well as reactivating the elements (solvents, membranes, etc.) 

used in the capture process implies a substantial “energy penalty” estimated to be as much as 20-

30%.287 An exception to this may be in integrated steel mills because their blast furnaces can re-

utilise their flue gas after its been processed (i.e. is free from CO2 but high in carbon monoxide), thus 

diminishing the need for the reducing agent (coke) to the point of (at least theoretically) achieving 

overall efficiency improvements (ESTEP, 20/12/2011; Thambimuthu et al., 2005: 113). In all other 

cases, however, capture elements increase fuel consumption (and thereby the economic and 

environmental costs associated with its extraction and transportation) and lead to greater operating 

costs of the plant. As a result of this and because of the lower maturity of the technology, capture 

makes up a large part of overall CCS costs, particularly for power generation. The IPCC Special Report 

chapter on costs (Herzog et al., 2005) does not specify the relation between capture, transport and 

storage parts. However, more recent studies show that transport and storage costs range from as 

little as 5% of total costs for some onshore storage to 21%, if offshore storage was envisaged (or 

triple the costs of onshore storage) (Global CCS Institute, 2012b: Annex D). For estimates of costs 

overall, please refer to Figure 5.8 on page 102. 
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The increase in energy use in order to liberate the CO2 from the absorption material and compressing it for 

transport. Or for oxyfuel, the energy cost of extracting and pumping oxygen-rich air into the furnace. 
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Figure A.1: Parts of the CCS process for natural gas processing and electricity generation 

Source: CO2CRC (2013) 

 

Figure A.2: Schematic of primary steelmaking process with its main CO2 sources 

Source: CO2CRC (2013) 
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Figure A.3: Schematic of the typical cement-making process with its main CO2 sources 

Source: CO2CRC (2013) 

To sum up, given the difficulties with capture elements, streams with both higher pressure and 

concentrations and therefore lower energy requirements are of interest. This is why capture from 

industrial streams and natural gas processing is of interest despite their smaller share of emissions 

(Thambimuthu et al., 2005: 111). 

For transport, the options are pipeline transmission and shipping. Both are well-known to the oil and 

gas industries and do not pose additional technical or regulatory problems (Doctor et al., 2005: 181). 

The costs are quite reasonable for distances under 1000 km (see graph below) (Benson et al., 2005; 

Cook, 2012). A different question arises when onshore storage option is ruled out as in Germany 

(see Chapter 9). In that case, the distance to adequate storage (offshore) may well increase and with 

it the costs. 

 

 

Figure A.4: Cost of different CO2 transport options as a function of distance 

Source: Cook (2012: Figure 7.5) 
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The transport of CCS may in principle add to the acceptability issues because of the number of 

pipelines potentially crossing private property. Should these pipelines be buried, however, they are 

more likely to be accepted, given that the current widespread network of natural gas transport is 

objectively far more dangerous yet widely accepted (Cook, 2012).  

For storage sites, there are two main alternatives: injection under the Earth’s surface (geological 

storage) or injection and dissolution in the oceans. The latter has already been excluded in the 

current legislation in the EU and at the UNFCCC because of the biological dangers from the resulting 

acidification of ocean waters (EP&CoEU, 2009/31/EC; UNFCCC, 2011b). However, storage under the 

seabed (often referred to as “offshore storage”) is also considered geological storage.288 Four main 

potential kinds of geological storage sites can be envisaged: oil fields, with the possibility of 

enhanced oil recovery if not yet depleted; depleted gas fields; possibly coal formations, subject to 

several considerations, and deep saline formations, which offer the largest potential (Benson et al., 

2005: 197-8; Caldeira et al., 2005: 279-80). 

The main issues associated with transport and storage of CO2 stem from the possible risks associated 

with leakage of the CO2 as well as the modified seismic conditions in the area where CCS is injected. 

In terms of leakage, we might consider two types of impacts: local and global. Locally, the sudden or 

progressive release of (large quantities of) CO2 may harm human and animal life by increasing local 

concentrations of the gas beyond tolerable thresholds, i.e. 7-10% volume in air for humans (IPCC, 

2005: 12). Globally, progressive release of stored CO2 could render the whole CCS process useless 

from the point of view of emissions reduction. However, depending on the time scale of the release, 

it might still serve its purpose in a transitory way. Experts note that well-managed and monitored 

storage sites are very likely to store up to 99% for the first 100 years and likely to keep that amount 

over the next 1000 years (IPCC, 2005; Meadowcroft and Langhelle, 2011b: 5).289 

Such long time periods, however, pose difficult questions about the ownership of the facilities and 

related monitoring and insurance liabilities for the stored CO2. These issues can be made even more 

complex if these formations cross jurisdictional boundaries, including transnational ones, which the 

geology, e.g. under Europe, would certainly allow (Meadowcroft and Langhelle, 2011b: 15). 

Interestingly, the physical realities of cross-border storage do not seem to have played a major role 

in the promotion of European-level legislation on CCS, which was rather driven by the desire to 

benefit from ETS credits (IEAGHG, 18/11/2011).290 

Ultra-Low CO2 Steelmaking (ULCOS) 

As noted in the main text, CCS for steelmaking was being researched as part of the EU’s ULCOS 

programme. Its first phase, ULCOS-I, was subdivided into research and pilot sections. ULCOS-I 

analysed some 80 different technologies, then chose to pursue more advanced pilot testing on three 

technologies. Top gas recycling is the most mature method (with a technical readiness level, TRL = 
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A specific amendment was added to allow this offshore storage under the Protocol of the London Convention 

regarding the disposure of industrial waste in the oceans. (For more information see: IMO, 2012). 
289 

Given that leakage of CO2 should diminish over time due to chemical reactions, very low rates of leakage 

during the initial period are thought to provide a good enough measure of safety. 
290 

Given that CO2 is treated as a special kind of waste, its transport across borders could have caused issues. 
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7).291 It follows normal steelmaking procedures (see Figure A.2 on page 233)292 but pure oxygen is 

injected into the blast furnace and then the gas mixture that gathers at the top of the furnace 

(normally vented) is circulated through a CCS process that recycles the CO and stores away the CO2. 

Compared to the industry’s most performing units, top gas recycling could deliver, overall, a 50% 

CO2 emissions reduction as well as a 7% energy efficiency gain because re-using the CO diminishes 

the need for burning coke. A similar procedure, code-named Ulcored (TRL = 3-4), uses natural gas 

instead of coke as the reducing agent. Finally, a third procedure code-named Hisarna (TRL = 3-4) 

relies on untreated coal, the blast furnace is a closed chamber (not too dissimilar to top gas 

recycling). ULCOS-II, the demonstration phase, is intended to retrofit top gas recycling elements 

onto existing blast furnaces at suitable locations, as well as continue with Ulcored and Hisarna in 

others (ULCOS, 4/06/2013; Vanksen, 2012). 

Overarching challenges 

The overarching challenges in assessing the viability of CCS are related to whether CCS as a whole is 

a “doable” project from economical, technical, and legal perspectives. There is, of course, another 

type of challenge in terms of political rejection. However, in order to be accepted, such political 

rejection must be predicated on either the partial challenges noted above or those more general 

introduced below. 

The first overarching challenge, the economics, relates to the cost assessment with respect to 

alternatives such as existing or future renewables as well as energy efficiency measures, which each 

involve a different distribution of public funds. The IPCC report reviewed favourably the costs of 

employing CCS in stringent mitigation scenarios (Herzog et al., 2005: 358). Since then, the potential 

savings from using CCS for mitigation are often highlighted in IEA publications and were echoed by 

the influential Stern Review (IEA, 2010a: 9). However, while incumbents of the affected industries 

may be content with this assessment, new-comers and outsiders, prominently Greenpeace, which 

labels CCS “a false hope”, have not hesitated to point out the hefty risks involved with financing a 

capital-intensive technology such as CCS by comparison with renewable energy, which is much more 

easily deployable (Rochon and Greenpeace International, 2008). The issue of deployment speed is 

developed in the main text. 

Another issue is that cost-benefit calculations for CCS are inconveniently tied to the regulatory 

decisions they are hoping to inform. This is because the economic efficiency of CCS relates 

substantially to the price of carbon, which is politically regulated, (i.e., impossible to be derived from 

a true “demand for carbon”) as well as other politically established subsidies. Furthermore, these 

subsidies may well be seen as a breach of the “polluter pays principle” (Meadowcroft and Langhelle, 

2011b: 11-15). This puts extreme pressure on the assumptions regarding the price evolution of all 
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Technology readiness levels were used for reference by the ULCOS interviewee (ULCOS, 05/06/2013). See 

the scale as defined by the European Space Agency here: http://sci.esa.int/science-

e/www/object/index.cfm?fobjectid=37710 (Last Accessed: 16/06/2013) 
292 

These procedures can be divided into three main steps. Firstly, the “coke plant” transforms coal into another 

type of fuel (coke), which burns cleanly and can provide the small amount of pure carbon (C) that combines 

with iron (Fe) to make the alloy known as steel. The coke is then poured together with pellets of iron ore into 

a large oven, the “blast furnace”, which produces steel slabs. Finally, these slabs are further refined in the 

“steel mill” and other satellite plants. Scrap steel can be smelted directly in an electric arc furnace, which 

then delivers directly to the steel mill thus cutting energy use and emissions. However, over 60% of steel 

today still needs coal (ULCOS, 14/01/2013; WCA, 2012). See further below in this Appendix. 

http://sci.esa.int/science-e/www/object/index.cfm?fobjectid=37710
http://sci.esa.int/science-e/www/object/index.cfm?fobjectid=37710
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technologies in the energy scenarios that are closely followed by stakeholders. This topic is also 

addressed in the main text. 

A final important economic consideration is the relative prices of fuel, capital inputs and carbon. 

Figure A.4 illustrates that, for roughly the same increases in cost of electricity, much deeper cuts are 

achieved for coal. 

 

Figure A.5: 2002 cost of electricity compared to CO2 emission rate for reference and capture new build 

plants 

Source: Metz et al. (2005): Figure 3.20) 

Figure A.5 also shows why investing in CCS for gas is rarely attractive: on the one hand, if gas-fired 

electricity is cheaper, as in Figure A.5, and carbon prices are anything but very high, investment in 

gas-CCS makes little sense, since the emission cuts are not so great compared to replacing any 

remaining coal-fired power with gas. On the other hand, if coal-fired electricity is cheaper, CCS for 

coal becomes appealing. Particularly, in a situation of high natural gas prices and low coal prices, 

coal-CCS remains interesting vis-à-vis gas-CCS even when carbon prices are only moderately high, as 

the additional capital costs of a coal power plant with CCS are offset by higher prices in gas. “Coal for 

electricity” proponents expected this last situation to apply in Europe based on historical trends. 

These price/emissions reduction relations for coal and gas CCS help explain why developing “CCS for 

fossil fuels in power generation” largely implied “CCS for coal”. 

A second overarching challenge is technological: the requirement to upscale the entire CCS system 

at an accelerated pace, while it is integrated from its currently fragmented status. As it stands now, 

the CCS technology pack is an amalgam of skill-sets from a range of related but not always 

overlapping industries. Building the necessary linkages and coordination as well as adopting multi-

industry dominant designs are vital for a rapid deployment but not easy to achieve (Markusson et al., 

2011b). 

A third overarching challenge is legal in nature. It relates mainly to the status of the technology 

package within the international climate change negotiations, in particular with regard to the Clean 
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Development Mechanisms. Legal issues regarding specifically storage sites are reviewed further 

below. 

The inclusion of CCS among those accepted to receive credits under the Clean Development 

Mechanisms has been fiercely debated since early November 2005, when discussion on the 

implementation phase of the Kyoto Protocol began in earnest. The optimism of the fossil fuel 

industry, such as the World Coal Institute,293 was pitched against the caution or outright opposition 

of environmental protection groups, such as WWF or Greenpeace in seemingly irreconcilable 

positions (de Coninck, 2008). Nevertheless, in 2010 a decision was adopted at the 16th UNFCCC 

conference in Cancún to consider CCS for inclusion, provided that some issues are resolved. These 

concern monitoring and verification and the possibility of emissions reduction with respect to 

baseline ((UNFCCC, 2011a).294 At the 17th UNFCCC conference in Durban, those issues were finally 

resolved with arrangements similar to the EU’s CCS Directive (UNFCCC, 2011b). This perhaps 

indicates the momentum acquired by the technology with the passing of detailed legislation in 

Europe but the protracted negotiation at the international level also highlights the difficulties in 

fulfilling the promise of exports of this technology to other countries (Meadowcroft and Langhelle, 

2011b). 

A.1.4 Summary 

CCS technology consists of three parts: separation and capture of CO2 from a suitable (large and 

stationary point) source, transport of this CO2 to a suitable storage location and disposal in the 

location by injection or other means. 

Even though the CCS concept had been proposed as a climate change mitigation tool already in 1977; 

research on the technical aspects of CCS started in earnest with the beginning of climate 

negotiations in the 1990s; especially the IEAGHG was an early player with significant national 

research players being Canada, the USA, Netherlands and the UK. Norway played a key role in the 

early implementation with its state-owned oil company starting the first commercial CCS project in 

the gas processing offshore platform of Sleipner in 1997. However, CCS was not considered for large-

scale implementation until early 2000 in the US, Australia or Canada and later in that decade for the 

EU. A key factor in transcending the technical circles, particularly for the EU, was the publication of 

the IPCC Special Report on CCS in 2005. 

CCS is an assemblage of technologies that faces a number of challenges in its different parts. The 

IPCC Special Report included estimates of costs of electricity produced by the host plant ranging -10% 

to +63%, of which the negative costs are the result of using the CO2 for enhanced oil recovery and 

the positive as a result of its capture (which has both capital and fuel costs). The existing post-

combustion capture are far from the scale required and involve a large energy penalty; oxyfuel is 

only deployed at a small number of installations (of up to 30MW) and pre-combustion capture 

methods are largely experimental at this stage. Lower-cost options exist for capture from industrial 

streams but these have not been explored in detail. Transportation, for its part, poses the least 

problems because significant expertise in pipeline transport of gases, including of CO2, already exists. 
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Also backed by the Norwegian environmental NGO Bellona. 
294 

In the jargon: “additionality”. 
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Nevertheless, the longer the pipeline, the greater the cost and its deployment must still take into 

account issues of acceptance by the public.  

In turn, storage is known to be technically feasible, but not every industrial area or country is 

underlain by suitable geology. In addition, if capture is the most expensive component of CCS, 

storage is certainly the most contentious part. Experts generally agree that well-managed storage in 

suitable geological formations will keep more than enough CO2 out of the atmosphere to fulfil its 

mitigation tasks. Nonetheless, the consequences of a significant or progressive leakage for the 

immediate environment and the global atmospheric commons are risks that critics constantly 

highlight. Such risks have featured prominently in the limited occasions when CCS has actually been 

debated by the public (Meadowcroft and Langhelle, 2011c: 282-285). 

Power generation applications have attracted the most attention. For industrial streams, there are 

promising applications in steelmaking that would even see energy efficiency increases, while cement 

might make use of oxyfuel applications. Both are for the long term. However, there is some “low-

hanging fruit” in other industrial applications such as gas processing, ammonia production and 

refining activities, which could be implemented now at low cost, albeit also without a major impact 

on mitigation numbers. 

Finally, CCS critics also point out that CCS involves considerable capital costs, which may divert funds 

from more scalable (and therefore less financially risky) renewable energy or energy efficiency 

projects. Furthermore, calculating the support thought necessary for CCS is compounded by the fact 

that its only deliverable (CO2 abatement) is priced by regulation. In addition, there is the moral 

question of whether subsidies for CCS would infringe the “polluter pays” principle. These questions 

and others regarding the viability held back its inclusion in the UNFCCC Clean Development 

Mechanisms until the 2011 round of negotiations. 

A.2 Introduction to long-distance electricity transfers (the Supergrid) 
Unlike promoting CCS, the desire to publicly promote a better electricity grid is not solely born out of 

concerns for the global climate. Other relevant incentives for improving the grid include the side-

effects of the 1990s liberalisation (most acutely seen in California, notably with the Enron scandal) 

and the perceived increase in major blackouts affecting developed countries. In 2003, unplanned 

power outages affected both the northeastern US and eastern Canada and Italy and central Europe. 

In 2006, another blackout hit much of Western and Southern Europe. Network expansion has 

traditionally been a way to deal with the shortcomings of the grid (Booth, 1976). Indeed, the very 

name “Supergrid” in English was already used for the first British national grid that from the 1930s 

used high voltage (150-400 kilovolts) alternate current to link up the smaller regional networks that 

had been operating separately until then. 

Similar national networks have been installed throughout the world during the 20th century, so that 

significant electrical exchanges take place daily across hundreds of kilometres. However, now we are 

dealing with a different kind of “Supergrid”, one that, it is claimed, can also help meet climate 

change mitigation targets (House of Commons, 2011). The hallmark of the climate change mitigating 

Supergrid is its use of high-voltage direct current (HVDC) to transfer large amounts of (renewable) 

power over much larger distances (particularly under water) than the usual high-voltage alternate 

current (AC) networks.  
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The superior performance of HVDC over long distances is related to its cheaper and less loss-prone 

cables, which offset its generally (much) greater conversion and control equipment costs. An HVDC 

system has 30-40% less losses than an equivalent AC system and it is seen as the only solution for 

large-scale underwater and/or long-distance power transmission (Siemens, 2013). Underwater, 

cables must be designed with much more care and the price variances between different types 

quickly become important: for the same voltage, DC cables can be smaller (hence cheaper) than AC 

cables because the latter must be designed to carry peak voltage, which only goes through the cable 

at periods determined by the sine wave (hence “alternate” current). By contrast, HVDC can have a 

constantly high voltage and thus, all other spatial and electric current dimensions being equal, a DC 

line can deliver 1.4 times more power than an AC line. In addition, AC lines require more cables for 

more phases. Finally, DC generates no losses from the so-called skin effect and has much lower 

capacitance “requirements” than AC, particularly for underground/water cables.295 On land, most of 

these issues apply, although DC only becomes economical over longer distances than underwater 

(Faulkner, 2013).  

HVDC was first rolled out in 1954 as a submarine power link between the island of Gotland and 

mainland Sweden. The English Channel got its own underwater HVDC link shortly after. Ever since, 

HVDC has continued to be developed, mostly by Swiss/Swedish technology giant ABB but also others 

like Siemens and Alstom are also involved. HVDC is frequently used for submarine links and to 

transfer power from remote (hydroelectric) resources to consumption centres. A notable recent 

example is the link between the inland Three Gorges Dam – the world’s largest hydroelectric works– 

and coastal Canton in China (Asplund et al., 2004). 

Nonetheless, HVDC remains a typically niche technology rather than a major structural part of the 

electricity system. Although already considered for many decades as suitable for bringing large and 

distant hydroelectric resources to the grid (Goldemberg, 1979), HVDC was deemed an unnecessarily 

expensive solution to meet demand growth. Resource areas and consumption centres could be 

linked by simply expanding the alternate current grid, perhaps with the help of intelligent 

information technologies (Booth, 1976). This remains the case for small to medium-sized grids, 

which can use technology such as Flexible Alternating Current Transmission Systems, often known 

by its acronym FACTS (Naidoo et al., 2005). Today, vast areas are compatibly connected296 using 

alternating current, and transfer across them is possible but impractical beyond a certain distance. 

Most of continental Europe is connected at 50 Hz but power could not be profitably transmitted, for 

instance, from the Iberian Peninsula to Central Europe. As a result, interconnection capacity has not 

developed to any great extent except among central European countries. By the end of the 1990s 
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 The skin effect is an electromagnetic phenomenon observed in AC lines that forces the current to flow 

through the outer layers (the “skin”) of the conductor, avoiding its centre. This phenomenon generates higher 

resistance in the conductor because a smaller cross-section is carrying the full power. Capacitance is the 

ability of a body to hold electrical charge and is a function of its geometry as well as the physical properties 

of its components. While other factors are involved, AC transmission lines underground have very high 

capacitance, which must be charged (expending power in the process) before being able to transfer any 

power to the far end of the line. 
296

“Synchronously connected” in the industry’s jargon. Synchronous connection means that every generator’s 

output follows the same sinusoidal wave if plotted as a function of time. For instance, three large grids 

linking different parts of the United States and Canada, the grid over most of continental Europe, and that 

covering the former Soviet Union are five examples of wide-area synchronously connected grids. Each North 

American wide-area grid has a 60 Hz frequency and those on the other side of the Atlantic operate at 50 Hz. 
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and early 2000s, when cost reductions and technological solutions for HVDC equipment permitted, 

there were proposals for using HVDC more extensively in continent-wide schemes. However, the 

climate reason was not the only trigger: the contrast is particularly stark between the two shores of 

the North Atlantic. 

On the one hand, in Europe and the Mediterranean, initiatives focused on increased renewable 

penetration, although interconnection with the purpose of facilitating a common market for energy 

was also proposed (Taher, 1998; Kabarity et al., 2003; Graß, 2003; Knies et al., 1999). Notably, the 

Club of Rome proposed a trans-Mediterranean Supergrid that would power European demand 

centres with solar energy gathered in the Sahara desert. Figure A.6 shows the latest version under 

the name “Desertec”, a coalition of European and Arab business and political leaders, with technical 

expertise based mostly in Germany. On the other hand, Siemens and Black and Veatch, a smaller US 

engineering company, presented the US President with a solution for the grid’s congestion problems 

that relied on HVDC to build a “TransAmerican Grid” to connect mine-mouth coal-fired power 

stations in the interior to the large demand centres on both coasts (Spahr et al., 2004; Bush, 2001). 

Other, more climate-friendly variations included a particularly ambitious proposal to combine 

nuclear power, hydrogen and superconductors in a Continental Supergrid (Starr, 2002), and a 

modification of the TransAmerican Grid that would use CCS extensively (McKenna, 2007). 

 

 

Figure A.6: Supergrid concept for Europe and North Africa by Desertec 

Source: Desertec (2009) 
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While the 2005 IPCC Special Report gathered and collated the worldwide efforts on CCS, there was 

no equivalent IPCC initiative for Supergrid technologies. Nevertheless, HVDC was already a relatively 

common technology (see Figure A.7, next page). In addition, Supergrid proposals were already being 

circulated at the time, particularly in Europe and most notably in Germany. The German Federal 

Environment Ministry commissioned a consortium of public and private research institutions to 

prepare two reports on the feasibility of a “Mediterranean Solar Plan”, carried out by the (German 

Aerospace Centre et al., 2005; 2006). These reports followed other German studies that called for 

the development of such connections to transport large amounts of renewable energy (DPG, 2005). 

Furthermore, Irish renewable energy pioneer firm Airtricity proposed an offshore grid to be installed 

in the windy North Sea linking large offshore turbine parks to the large demand centres surrounding 

the sea (Veal, 2006). This idea attracted a good deal of attention in the industry (Fairley, 2006; IET, 

2006; Gordon, 2006). 

A full-fledged North Sea offshore grid and a limited version of the Mediterranean Solar Plan297 had 

already been combined in a large modelling study by the University of Kassel in Germany aiming to 

calculate whether a 100% renewable system was feasible and affordable (Czisch, 2005). This has 

become the basis of the Renewables 24/7 proposal by Greenpeace and EREC introduced in Chapter 

1 and other such proposals for a Supergrid that have commanded more widespread attention in the 

aftermath of the Climate and Energy Package (Battaglini et al., 2009; FOSG, 2010a; Kavanagh, 2012b; 

Burgess, 2012). 

 

Figure A.7: HVDC connections in Europe 

in 2008 

Source: JMesserly (2008) 

Red: Existing links 

Green: Approved links 

Dotted blue: Proposed links 

 

Finally, it is notable that the leading 

global organisations on power 

transmission and control also 

increased their attention to these 

possibilities as they developed. The 

International Council on Large Electric 

Systems (in French: CIGRÉ) Study 

Committee on HVDC has had a 

working group tasked with analysing 

the “Integration of Large Scale Wind 

Power” since 2001. HVDC and its 

applications featured prominently in 
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 Plus other elements such as pumped hydroelectric storage in Scandinavia and Switzerland. 
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CIGRÉ’s 2002 and 2004 general meetings (Ove, 2002; 2004). The Power Engineering Society of the 

Institute for Electrical and Electronic Engineers (IEEE), made Supergrid technologies (i.e. using HVDC 

transmission, storage and power electronics solutions for sustainability) the subject of its 2004 

General Meeting (Sannino et al., 2004), which was then followed by a conference HVDC 

interconnections in the Mediterranean Basin (Cova et al., 2005). On the other hand, the Institution 

of Engineering and Technology AC/DC Power Transmission Conferences went from not discussing 

renewable integration at all in 1996 to making it a regularly discussed topic. In addition, these 

conferences went from being held every four years to being held biannually in 2010.298 

A.2.1 The Supergrid as a feasible mitigation option 

Same as for CCS, the Supergrid cannot be considered an existing mitigation option. Its technological 

components are currently only in disjointed or smaller scale operation; however, the existence of 

those components indicates the potential feasibility of the technology.  

Nevertheless, the Supergrid is a mitigation option only inasmuch as it allows connection of 

additional renewables that produce power more abundantly and less variably than the existing stock, 

or at least vary their output at different time. A first example is wind in offshore locations. Whilst 

turbines are more expensive to install than onshore, offshore wind is known for its much more 

constant and consistent speeds, which allows for larger turbines. There are wind parks active in 

Europe since 1991. These parks have become commercial enterprises –mostly as a result of 

subsidies– since at least 2004 (IEA, 2004a). 

Another candidate for long-haul interconnection is solar thermal power also called concentrated 

solar power (CSP), with plants located in desert or very sunny locations. The more common solar 

(photovoltaic) cells directly use sunrays to directly generate electricity through semiconductor 

properties. Solar thermal plants simply use the heat of sunrays to power a regular steam or gas 

turbine as in any fossil-fuel power plant. Different types of mirror arrays are used to concentrate 

those sunrays onto the boiler. The development and competition among these different solar 

technologies are likely to be more influential than innovation in wind technologies (which have a 

highly established designed) in determining the final shape of a Supergrid. That is, much will depend 

on whether CSP is installed in remote areas with high resource (e.g. deserts)  and using heat storage 

or in distributed form closer to consumption centres using photovoltaics (Tröster et al., 2011). The 

first CSP plants using long-term molten-salt reservoir technology were installed in Spain in 2010. The 

salts efficiently store heat as they melt during the day and this same heat keeps the plant running 

into the night. In practice, direct operation ceases some time before astronomical sunset; heat 

storage then allows for continued generation for 1 to 16 hours without solar input – in the latter 

case guaranteeing 24h generation (Burgen, 2010; Redondo/Greenpeace, 2011). 
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 Note Bakker’s (2010) comment that during the upslope in the hype cycle “the only companies making 

money are conference organisers and magazine publishers”. 
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Figure A.8: E.ON Offshore Project at Robin Rigg, UK in 2009 

Source: E.ON (2011: 4)  

Table A.1 lists the most common solar thermal technologies (CSP) and compares them to the far 

more common photovoltaics (so-called “solar cells”). 

Type (graph) Description of functioning Early examples Notable features 

Parabolic-trough 

(a) 

Parabolic-shaped mirrors 

concentrate sunrays onto a 

fluid-filled tube running 

through their middle, which 

transports the heat to a boiler. 

Solar Energy 

Generation 

Systems (SEGS), 

California, US 

(1984) 

Suitable for heat storage for 

continued production after 

sunset. SEGS has been expanded 

to 354MW. Average efficiency: 

12-14 (Max: 21%) 

Fresnel 

(b) 

Similar principle as for 

parabolic-trough but with flat 

mirrors (following Fresnel 

lenses principles) 

Compact linear 

Fresnel reflector, 

New South Wales, 

Australia (2004)  

Suitable for heat storage. Less 

production costs but lower optical 

efficiency. Average efficiency 12%. 

(Max: 19%) 

Tower 

(c) 

A field of heliostats (mirrors 

capable of following the sun) 

concentrates sunrays onto a 

tower where the boiler resides 

Eurelios Plant, 

Genoa, Italy, (1981) 

Suitable for heat storage. 

Average efficiency: 12% (new: 18-

20; max: 23%) 

Dish-Stirling 

(d) 

A small-sized Stirling engine is 

mounted on the receiving end 

of a dish-shaped heliostat  

Vanguard system, 

California, US 

(1982) 

Suitable for distributed 

generation. (Theoretically) large 

range of capacities (kW to MW). 

Average efficiency 22-25% 

(record: 31.25%) 

Photovoltaic 

(for comparison) 

Exploits the physical properties 

of semi-conductors (e.g. 

silicon), which generate 

electricity when light hits thin 

wafers of them 

Early uses abound 

in space exploration 

and earth-orbiting 

satellites  

Suitable for distributed 

generation. Large range of 

capacities (kW to MW). Easily 

mountable on rooftops. Efficiency: 

10% (new: 20-25%; record 40%) 

Table A.1: Description of concentrated solar power technologies 

Source: Created from Arvizu et al. (2011); Mancini (1997); Mills (2004). 

Labels (a) to (d) refer to the pictures in Figure A.9, whose real world equivalents are on Figure A.10. 

Efficiency refers to the efficiency of collection of the available solar flux at that geographic location 

into transmitted electricity. 
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Figure A.9: Schematic of functioning of different CSP technologies 

Source: Arvizu et al. (2011). See the previous table for explanation. 

 

Clockwise from top left: parabolic trough, 

dish-Stirling, tower, Fresnel.  

Sources: Parabolic trough (Kjkolb, 2005), Fresnel (Novatec Solar, 2012), tower (afloresm, 2007), dish-

Stirling (WAPA, 2008) 

Figure A.10: Images from real-world CSP technologies 
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Finally, the smart grid component of the Supergrid is also a source of climate mitigation potential. 

However, it is important to highlight that, while “smartening up” is an essential requirement of the 

Supergrid, most of the features of a smarter grid (including demand flexibility, self-monitoring, etc.) 

are attractive regardless of whether there is part of a Supergrid (HVDC-based) or not. The concept of 

the smart grid appeared around 2005 as a response to the aforementioned failures of the electricity 

systems in Europe and North America, which is noticeable in the emphasis put on its “self-healing” 

nature – as opposed to highlighting its flexibility or its ability to deal with DC connections. Smart grid 

proposals generally aim at extending the use of now-widespread technologies for data transmission 

and remote control to the retail-customer end of the electricity system (IEA, 2011b; Farhangi, 2010). 

A.2.2 Mitigation potential of the Supergrid 

Many future scenarios include some mitigation potential from higher efficiency through grid 

upgrades, the so-called smart grid. The Supergrid includes smart-grid features but its mitigation 

potential comes from allowing higher renewable penetration than would otherwise be possible by 

tapping higher resource lower variable regions. Scenarios for mitigation using a Supergrid go from a 

reduction of 100% (Czisch, 2005) to about 75% (German Aerospace Centre et al., 2006) of emissions 

from the electricity sector during operation. Beyond decarbonising the electricity that everyone 

consumes, the Supergrid has no impact on emissions from non-electricity sectors, such as 

steelmaking and cement. Its potential therefore lies exclusively in its capacity to increase the 

amount of renewables in electricity from the estimated 48% share in total generation by 2050 under 

a “current policies” scenario (DG Energy, COM(2011) 885). 

A.2.3 Deploying the technology 

The studies promoting the Supergrid do not highlight the need to “demonstrate the technology” as 

their CCS counterparts do. Most of the studies aim at using exclusively “existing technologies”, 

although significant cost reductions through learning are built into the models (Czisch, 2005; 

German Aerospace Centre et al., 2005). A Siemens expert declared in the House of Commons that 

“Everything we need is available now or certainly within the lifetime of a project [supposing a 

(partial) Supergrid comes online in 2020]” (House of Commons, 2011: 22). Nonetheless, as with CCS, 

there are technical, economic, and regulatory impediments to the deployment, all of which can 

potentially have socio-political repercussions. Particularly, the fundamental requirement for new 

overland HVDC transmission lines is likely to prove unpopular. The subsection below draws heavily 

on the House of Commons report. The report’s purpose is to assess the UK situation but the very 

international nature of a Supergrid and the UK’s pivotal role in the North Sea initiative for the 

construction of an offshore grid made it address most issues in great detail. 

Technical issues 

For reliable HVDC transmission, there are still some missing elements that would have to be 

invented. While there are plenty of examples of HVDC interconnection, the requirements of a 

Supergrid would imply installing transmission capacity an order of magnitude greater than what has 

so far existed in Europe. This massive capacity increase would need to be accompanied by a 

significant meshing of interconnections using a multi-terminal DC, instead of the point-to-point 

power transmission known today. The high sensitivity of a HVDC Supergrid system to even small 

faults would require much faster and more accurate fault detection systems than currently used, 

coupled with an effective HVDC circuit breaker. Technologies such as cables with higher rating and 
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voltage source convertors are also new, although no problems are foreseen for these developments 

(House of Commons, 2011). 

In November 2012, engineering company ABB announced that it had developed a working HVDC 

circuit breaker, solving a 100-year-old problem and paving the way for meshed HVDC grids and 

hence the Supergrid (Kavanagh, 2012a; Bullis, 2013). Nonetheless, this announcement came too late 

for most of the issues discussed in this thesis. 

Secondly, there are many different HVDC standards being quickly developed as HVDC 

interconnections today are custom made. In the future, a balance would need to be struck between 

improving (inter)operability of HVDC systems through new, uniform standards and their 

“retrocompatibility” with current standards. This would have to happen alongside the general 

changes to the electricity grid being decided among the European transmission system operators. 

Smart grid developments are expected to co-evolve with the Supergrid and help solve some of the 

issues (House of Commons, 2011). 

Thirdly, the supply chain for HVDC is not yet strong enough to support a substantial rollout, 

particularly as China and other countries are also modernising their networks. Nonetheless, the 

Report concludes that: 

The technological challenges associated with the development of a supergrid are not 

insurmountable. The basic kit is available and the industry is confident that other solutions 

will become available once a market is clear. To unlock the private sector investment the 

Government needs to decide whether the supergrid project will go ahead and, if that is its 

intention, it should make a public commitment to it (House of Commons, 2011: Par. 85). 

In terms of generation, offshore wind power is a key technology for any version of the Supergrid. 

Offshore wind has followed on the wake of the very rapid development of onshore wind, increasing 

rotor size and depth of anchorage, which makes it possible to reach farther from the coast and thus 

higher-quality wind resource. However, offshore wind power has not achieved a large market 

penetration yet (only 1.3% of the total wind market) and it has remained relatively closer to shore. 

The main barriers to development are the generally higher operation and maintenance costs and the 

smaller market itself, which makes some of the offshore-specific components expensive. The 

evolution of the technology is expected to continue without major breakthroughs but with 

significant economies of scale from the possibility of installing larger turbines (of up to or exceeding 

10 MW of generation capacity) in high-resource areas (Wiser et al., 2011). 

CSP, the other type of technology frequently associated with Supergrid-style developments, has a 

long history of electricity production by the standards of modern renewable energy, having been on 

the grid since 1984. However, for over 15 years there was no further deployment anywhere in the 

world, most likely because of cheap fossil fuels and few research incentives. As a result, total output 

today remains small, lagging well behind the better-known photovoltaic systems. Nonetheless, 

installed capacity has almost tripled in recent years, with increasing storage capacity (now reaching 

some 6 to 7 hours), which significantly attenuates the typical variability problem of renewables (see 

Table A.1). 
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For CSP, large land requirements and better solar resource conditions makes installation in the 

deserts a prime option, yet deserts are logistically difficult places (MacDonald, 2011), most 

significantly to obtain the necessary water for cooling or maintenance (Carter and Campbell, 2009). 

Nevertheless, CSP exhibits some advantages in production, notably the reliance on well-established 

technology for the steam and gas turbines as well as for mirror making. In general, economies of 

scale in production and improvements in overall efficiency are expected to account for any cost 

reductions in the future, also in terms of operation and maintenance (Arvizu et al., 2011). 

Economic issues 

There are significant questions regarding the cost of such a huge endeavour as the Supergrid. In 

terms of construction costs, industry proponents of the Supergrid suggest about €28 billion for the 

first phase of the North Sea offshore grid. The House of Commons cites estimates for the whole 

scheme in the North from the European Commission (€75-90 billion) and from the European 

Association of Transmission System Operators (€63-70 billion). By comparison, the costs of the 

Mediterranean Solar Plan were estimated at €45 billion for transmission (German Aerospace Centre 

et al., 2006: 4).299 For a comprehensive Supergrid spanning Europe and North Africa, Greenpeace 

and EREC come up with a maximum total figure of €190 billion (Ackerman et al., 2010). In any case, 

the industry would need to absorb most costs and then pass them onto consumers. Unsurprisingly, 

advocates of the Supergrid argue that these costs would only be a small proportion of bills (0.0015 

€/kWh according to the EREC/Greenpeace study on top of costs of generation) and a better solution 

than the price volatility associated with fossil fuels. However, other studies show that current price 

increases are already due to transmission costs (House of Commons, 2011: 27). As with CCS, these 

estimates are speculative 

Another problem is the need for so-called anticipatory investment. Some of this grid expansion will 

have to be deployed before the generation capacity is built, which means an increased risk of having 

stranded assets. This risk could be spread among society through governmental commitment, 

including some sort of demonstration projects. This has not been yet envisaged as such in any 

legislative proposal (House of Commons, 2011), which stands in stark contrast to the now relatively 

developed legal framework for CCS. 

Yet another economic issue are the unknown consequences of interconnection on the prices of 

previously separated markets. Higher efficiency and lower daily and seasonal price fluctuations 

would be expected theoretically if the supply was unified across Europe. However, this may mean 

higher prices for some countries, particularly if there are perverse interactions with subsidies (House 

of Commons, 2011). 

Nonetheless, the biggest problem for the Supergrid in economic terms seems to be the issue of cost 

sharing for transnational infrastructure. A number of institutions to determine such questions has 

been in place since 2002, of which the latest reform occurred in 2009 through the Third 

Liberalisation Package (see Chapter 8 and Appendix C). However, it is in need of an overhaul to 

reflect indirect benefits for countries such as sustainability and security of supply. Therefore, there is 

enormous uncertainty for financing and cost distribution. According to oral evidence given at the 

House of Commons, in existing cases of electricity interconnection (regardless of specific technology), 
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The latter also calculated an additional €350 billion for generation assets. 
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net importers usually end up paying net exporters via a centrally administered fund. The respective 

merits of merchant interconnection or a regulated tariff model have yet to be fully tested. Public 

financing might be necessary and has in part been forthcoming in the Trans-European Network for 

Energy, Structural Funds, and the European Energy Programme for Recovery (see chapters below 

and House of Commons, 2011). 

Regulatory issues 

In order to set in place the conditions in the EU for cost sharing, interoperability and infrastructure 

planning problems, regulation would be necessary. However, at present, different regulatory 

frameworks apply in different countries. Furthermore, onshore or offshore installations, 

interconnections and pricing each follow their own specific set of rules. In addition, the regulation 

currently includes mostly nationally-oriented incentives. Ensuring that the access regime to common 

European infrastructure is consistent and equitable will require substantial coordination efforts. 

Examples of coordination to solve these issues include the North Seas Countries’ Offshore Grid 

Initiative, the All-Island (referring to Ireland) Approach and some Irish-Scottish collaboration for the 

offshore wind power aspect, as well as the aforementioned Desertec. The contrast between the 

North Seas Initiative and Desertec is interesting. The North Seas Initiative was a follow up to a 

proposal by the European Commission alongside the EEPR (Ministers of the North Seas Countries, 

2009), and it seems to be having an impact (House of Commons, 2011). By contrast, the Desertec 

has a longer history (Kabarity et al., 2003; Desertec, 2009), but it was politically only associated with 

the ill-fated Union for the Mediterranean, which has stalled several times (UfM, 2012) (see Chapter 

10). Indeed, there seems to be fairly widespread agreement not only among proponents of the 

Supergrid that offshore wind power developments in the North Sea will definitely be part of the 

European electricity supply network in the medium term (Eurelectric et al., 2007; House of 

Commons, 2011; DG Energy, COM(2008) 781). The Desertec option remains less mature, probably 

owing to concerns about the political stability of the region. However, the North Seas Initiative has 

already come across a major regulatory hurdle in the legal inability of the British Transmission 

System Operator (National Grid) to expand offshore networks. Significant changes are reportedly 

necessary to tackle this (House of Commons, 2011). 

A.2.4 Summary 

The modern concept of a Supergrid refers to the large-scale integration of renewable energy by 

linking (usually remote) areas with abundant renewable resources to demand centres via HVDC 

cables. There have been similar proposals (some not including renewables) since the late 2000s, but 

the concept can only be said to have acquired currency, particularly in its European applications, 

from 2006 onwards. Politically, it has only started to receive widespread attention since around 

2010 (FOSG, 2010a). 

The direct carbon emission mitigation potential of the Supergrid is restricted to the electricity 

sector.300 The Supergrid would enable greater penetration of renewables than would otherwise be 
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Obviously, emissions in other sectors could be abated by coupling them to an electricity sector with a 

Supergrid, e.g., through electric vehicles.  
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possible. The way it can achieve this, according to the 100%301 renewable version, is by linking 

offshore wind power from the North Sea, solar thermal electricity from the Mediterranean and 

pumped storage capabilities in Scandinavia and Switzerland. This massive set of interconnections 

would also need to use a smart control and dispatch system. 

HVDC technology, which allows bulk power transfers with fewer losses, has been deployed in niche 

applications such as hydropower and submarine cables for a long time. However, the capacity of 

HVDC cables must be increased and a few other technical issues must be solved if the technology is 

to meet expectations for the Supergrid. The technical issues include the need for better safeguards 

of the system given its sensitivity to faults and a way to guarantee the interoperability between the 

different standards being developed. In addition, the supply chain may be too weak to cope with the 

massive increases in demand if the Supergrid concept is realised. Offshore wind power and 

concentrated solar power are the other two technologies that often feature in plans for a Supergrid. 

Supply chain bottlenecks and costs may be a problem for concentrated solar power given the very 

low production base at the moment. Wind power on the other hand is quickly becoming a mature 

technology for onshore applications but its offshore versions are somewhat lagging behind. 

In all, critics will point at the substantial costs associated with the Supergrid, which advocates claim 

will be largely paid off in the long term by the benefits of reduced fossil fuel consumption. More 

political questions include the acceptance issues for any overland transmission, cost-sharing 

decisions for international interconnections and their impacts on national markets. Some initiatives 

have sprung up to tackle these needs, principally the North Seas Initiative and Desertec, which are 

mentioned in the main text. 
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European renewable industry’s “RE-thinking 2050 strategy” speaks of 100% penetration in the electricity 

sector; but it does not offer much detail. However, the 2009 [r]enewables 24/7 report explicitly notes that 

renewables will represent around 90% of generation capacity, with the remaining 10% in conventional 

capacity used an average of 12 hours per year, i.e., a tiny percentage of consumption (Ackerman et al., 2010). 

A later paper by Greenpeace and EREC in 2011 distinguishes two options for renewable energy capacity: 98% 

for a classic Supergrid scenario and 99.5% for a scenario with less interconnection (Tröster et al., 2011). 
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Appendix B. 

EU LEGISLATIVE SET-UP 

B.1 Rotating Council presidency 
Member states rotate in holding the Presidency of (and hence in chairing) the Council of the 

European Union (minister-level), and by extension of all its subsidiary bodies from Coreper down to 

the last committee. The European Council (Heads of State level) was chaired by the same country 

until 1 December 2009, when the Lisbon Treaty introduced the position of permanent President for 

the European Council (of Heads of State and government) appointed by the Council itself for a 

period of 1.5 years, renewable once. The first and current holder of this office as of mid-2013 is 

former Belgian Prime Minister Herman van Rompuy.  

The roster is agreed well in advance and gives all countries equal time (6 months). From 2007, 

groups of three presidencies (triads) have been organised to achieve greater coherence, usually with 

a larger and/or older member states taking the lead  (Hix and Hoyland, 2011). The period relevant 

for this thesis is given below 
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Table B.1: Roster for the rotating presidency of the Council of Ministers 2004-2010 (in bold, key presidencies 

mentioned in main text) 
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B.2 European Parliament 
The Parliament is an important part of the legislature of the EU, albeit with far less reaching powers 

than Parliaments in other polities. Its debates are furthermore very conditioned by the 

supranational nature of the institution, rather than being debated along party lines. A large coalition 

of Conservatives, Socialists and Liberals often supports many resolutions. The full list of parties and 

their approximate political inclinations: 

 European People’s Party (EPP-ED): conservatives and Christian democrats, 

“Conservatives” in the main text. 

 Party of European Socialists (PES): social democrats, socialist/labour/progressive. 

“Socialists” in the main text. 

 Alliance of Liberals and Democrats for Europe (ALDE): economically liberal/socially 

progressive. “Liberals” in the main text. 

 Greens and European Free Alliance (G-EFA): ecologist/regionalist. “Greens” in the main 

text. 

 Europe United Left (EUL): Communists, democratic socialists, far left 

 Independence/Democracy (ID): “Eurosceptics”, advocating dissolution of EU 

 Union for a Europe of the Nations (UEN): nationalist conservatives 

 Non-inscrits (NI): all other Members of the European Parliament not aligned with any 

political group 

 

 

Figure B.1: Composition of the European Parliament 2007-2009 

Source: European Parliament (2013) 
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B.3 Composition of Committees 
During the Climate and Energy Package, the Environment, Public Health and Food Safety (ENVI) and 

Industry, Research and Energy committees of the European Parliament had significant power, given 

that the Plenary would not be voting on the details of the legislation. Nonetheless, the distribution 

of seats in them largely reflected the balance of forces in the Plenary. It is notable, however, that, 

whereas the Greens are underrepresented in the ITRE Committee, they are overrepresented in the 

ENVI Committee. 

 

 

Figure B.2: Members of ITRE Committee by party 

Source: ITRE Committee (2009). 

 

Figure B.3: Members of ENVI Committee by party 

Source: ENVI Committee (2009) 
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Appendix C. 

EU POLICIES 

The main text has dealt with four EU policy areas most relevant to the promotion of low-carbon 

technologies: climate policy, and in particular the emissions trading scheme; energy policy, 

especially its renewables promotion (with feed-in-tariffs); research policy, with an emphasis on the 

relative levels of funding and the decision-making mechanisms, and finally the internal market, with 

its implications for the energy sector and for state aid. These issues are mainly dealt with in Chapter 

4, but the emissions trading scheme, feed-in-tariffs and the internal market are mentioned 

throughout the thesis as particularly important for the promotion of CCS and the Supergrid. Below 

follows a more detailed introduction and background to all of these policy areas. 

C.1 Climate change policy 
The varied literature on EU climate policy (Oberthur and Pallemaerts, 2010; Wurzel and Connelly, 

2011; Jordan et al., 2010b) and on its leadership therein (Bretherton and Vogler, 2006; Gupta and 

Ringius, 2001) could arguably be summed up in the observation that the EU’s climate policy has 

become more pro-active over time thanks to “multi-level reinforcement” (Schreurs and Tiberghien, 

2007). There are at least three aspects to this reinforcement: firstly a sympathetic public opinion 

across the continent, secondly the timetable and dynamics of international diplomacy, and thirdly 

the institutional dynamics of the EU itself. This section provides a chronological overview of this 

process of reinforcement. 

C.1.1 European Climate Change Programme 

Originally, climate change policy at the EU level simply attempted to offer a united front in the 

UNFCCC negotiations. This unity was part of the Maastricht Treaty’s push towards a more coherent 

common foreign policy; however, it was often limited to solemn but inconsequential declarations by 

Parliament and Council, and frustrated initiatives by the Commission. Until 1997, member states 

diverged widely in their approach: from indifference to very ambitious target setting.302 Nonetheless, 

the failure to introduce a carbon tax in the 1990s exposed the difficulties in following up such 

ambitious targets with equally ambitious policies at the EU level (Jordan and Rayner, 2010: 60-64). 

This disjointed approach started to change with the establishment of a burden-sharing agreement. 

The EU as a whole committed itself, in accordance with the Kyoto Protocol, to an 8% reduction in 

greenhouse gases from 1990 levels by 2012. However, under its internal agreement, wealthier 

member states must make deeper cuts than others, while some of the poorer or less carbon 

intensive may increase their emissions. The 8% overall target is nevertheless respected. 
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It should be noted that the early ambitious targets of countries such as the Netherlands or the UK were 

subsequently missed or fudged (Rayner and Jordan, 2011; Liefferink and Birkel, 2011). 
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The European Climate Change Programme (ECCP) was a framework for organising expertise in 

climate change issues from across the Union so as to inform and coordinate subsequent policy 

measures. The first ECCP was set up in March 2000, and its working groups focused on ways to 

achieve the Kyoto Protocol objectives (Oberthur and Pallemaerts, 2010: 37and ff.). These discussions 

had to be given a formal political endorsement, which only came in 2002, when the Council 

committed to “saving” the Kyoto Protocol from US intransigence (Jordan and Rayner, 2010: 64-68; 

CoEU, 2002/358/EC). Thereafter, climate change became a rallying point for the fledging 

international role of the EU backed by considerable public support (Gallup Europe, 2002). In the 

event, the consensus in the EU on “saving Kyoto” proved fundamental both for establishing 

mechanisms to achieve its targets within the Union, notably an Emissions Trading Scheme (ETS) for 

carbon emissions, which was approved in 2003, and for the international ratification of the Protocol, 

by nudging Russia towards ratification (Buchner and Dall’Olio, 2005), which occurred in 2004. The 

enthusiasm of the double entry into force of ETS and Kyoto was clearly reflected in the 2005 

“Winning the battle against Climate Change” Communication by the Commission (DG Environment, 

COM(2005) 35 ). 

C.1.2 The Emissions Trading Scheme 

The 2003 Emissions Trading Directive established a “cap” on overall CO2 emissions by large energy-

intensive industries such as iron and steel, glass, cement, pulp and paper as well as oil refineries and 

large electricity-generating plants (about 50% of total emissions in the EU). These allowances may be 

auctioned or, more commonly so far, allocated for free based on assumed historical emissions 

(“grandfathered”) but with the required reduction factored in (e.g. for Phase II, -6.5%/a below 2005 

levels by 2012 and for Phase III, -1.74%/a). These allowances could then be traded in an open market 

so that the companies that found it harder to reduce emissions and were therefore short on 

allowances could purchase them from those that found it easy and thus had a surplus of them. The 

scheme’s aim was to achieve mitigation at the lowest possible cost. It foresaw two stages of 

implementation: a trial Phase I (2005-2007) and a mandatory Phase II (2008-2012) (van Asselt, 2010).  

During Phase I, data soon became public showing that emissions would be lower than the cap. 

Governments, in charge of calculating emissions and allocating allowances, had been extremely 

generous, and firms had perhaps acted pre-emptively in their emissions reduction efforts. For Phase 

II, more reliable data had been gathered and the Kyoto Protocol had been activated; however, there 

were still many open questions regarding the fairness of the allocation by member states and of the 

method of grandfathering (Hepburn et al., 2006).  

The relationship between grandfathering and “carbon leakage” is particularly important for the 

purposes of this thesis. Carbon leakage refers to a situation in which a carbon reduction scheme 

increases the prices of carbon-intensive goods in its region of application and, as a result, production 

is progressively moved to other world regions where the scheme does not apply so as to maintain 

competitiveness. In concrete terms, it means that polluting industry would eventually relocate (e.g. 

to European countries outside the EU or fast-developing economies), where it is not under the EU 

ETS, thus negating any advantages of the policy.  

For these reasons, during the first two phases, nearly all allowances were “grandfathered” (Venmans, 

2012). Since there is still a requirement to reduce emissions by the reduction factor, the efficiency of 

the scheme is theoretically maintained, and the advantage for companies is, again in theory, only 
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limited to avoiding the shock of the upfront costs of auctioning (Demailly and Quirion, 2006). 

However, experts have pointed out that the grandfathering mechanism usually generates windfall 

profits for companies because of accounting issues related to opportunity cost calculations: any 

profit-making company will always pass the costs of allowances on to their customers regardless of 

whether they received them gratis (Point Carbon, 2008; de Bruyn et al., 2010; Venmans, 2012).  

The Commission then reacted with a proposal in 2008 to restructure the ETS for its Phase III (2013-

2020) in the context of the Climate and Energy Package. This reform also contained the provision to 

support innovative energy technologies, including CCS, by providing the prospective technology 

developer with allowances from its New Entrants Reserve (see Chapter 9). However, the main 

proposals for the ETS included a centralised cap to avoid collusion between national authorities and 

their industries, and a shift to full auctioning for the power sector from 2013. Other sectors will see a 

progressive increase of auctioning based on the degree of trade exposure and carbon intensity. The 

logic behind this difference is that the customers of wholesale electricity generation sector in the EU 

simply cannot switch to other suppliers outside of the EU ETS and must accept any potential 

increase in prices derived from implementation of the scheme (Venmans, 2012).303 Remarkably, 

there is also a provision to supply 100% free allocation to sectors at a significant risk of “carbon 

leakage” (van Asselt, 2010). This shows the difficulty in tackling emissions from such trade-exposed 

sectors. The subsidiary question on the EU climate strategy (Chapter 10, page 220) deals with this in 

greater detail. 

 

Figure C.1: Evolution of the price of EU allowances (EUA) 2005-2012. 

Source: Venmans (2012) 

Figure C.1 above shows the changes in the price of allowances for 2005-2012. Note the zero price 

attained after over-allocation was revealed and the effects of the worldwide recession in the second 

half of 2008. The price during the normal trading phases attained a record low at the beginning of 
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Electricity markets with regulated prices may face problems, but a detailed discussion of these issues lies 

outside the scope of the present thesis. See: Joskow (2006) for an introduction. 
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2013 at €2.81 and rebounded to just under €5 on news that the EU institutions would try to revive 

the market (Point Carbon, 2013). 

C.1.3 Impact of ETS: chiselling a breakthrough 

In parts of the innovation literature (Anderson et al., 2011; Calel and Dechezleprêtre, 2012), the ETS 

is said to have “aimed to encourage the development of low-carbon technologies”. However, 

legislative documents did not particularly highlight the incentives that the ETS would create for 

technological innovation. Rather, they focused on the ETS’s primary objective of reducing emissions 

in an economically efficient manner. The potential to encourage energy efficiency is cursorily 

mentioned in the modelling accompanying the first Green Paper, and also in the 2003 legislation and 

its amendments; but the words innovation or technological change are absent from all documents 

(DG Environment, COM(2000) 87; E3M Lab et al., 2000; EP&CoEU, 2003/87/EC). The ETS was seen 

first as a market-based instrument that served the purpose of “internalising externalities” or making 

prices reflect the true cost of emissions to the environment. In the free market ideal, this would 

mean solving the problem of greenhouse gases in the most efficient manner without automatically 

forcing unnecessarily costly measures onto firms and consumers. 

However, perhaps edged on by the beginnings of the financial crisis, EU leaders had to recognise 

that smart price-tweaking market mechanisms would be far from sufficient. At some point before 

Barroso (2007) spoke about inducing a Third Industrial Revolution, it must have become apparent 

that the EU ETS was not delivering the radical innovations required for such a revolution. Blanco and 

Rodrigues (2008) estimated that the CO2 price would have to be around €40/tonne in order to be 

equivalent with the current support levels for wind power in the EU. Furthermore, this assumes 

perfect competition and also ignores that wind power is hardly a radical innovation but already the 

most competitive in the current renewable energy portfolio. 

Different interpretations may be possible given that the very first data on the performance of the EU 

ETS only became available in 2008 after the conclusion of the trial phase. However, the verdict in 

most of the literature was that the EU ETS has had a negligible effect in spurring innovation (Calel 

and Dechezleprêtre, 2012; Anderson et al., 2011; Rogge and Hoffmann, 2010; Rogge et al., 2011). A 

multi-criteria review article on ETS performance notes that price uncertainty undermines the 

incentive for innovation and investment. Furthermore, companies employ strategies that favour off-

the-shelf, low-cost, short-term technologies over longer-term solutions (Venmans, 2012). With the 

EU ETS in its current form, incumbents can keep making incremental emission reductions without 

much being invested on the radical innovation required. Furthermore, in terms of carbon leakage, if 

benchmarking measures do become a large enough burden and no other incentives are provided to 

stay and install low-carbon technologies (e.g. CCS), companies are not bound by any rules to remain 

in the Union regardless of all free allocation of allowances. 

C.2 Energy policy: promoting renewable electricity generation 
At the EU level, early actions on energy policy were limited to some collaboration in security of 

supply initiatives, such as the Oil Stocks Directive (CoEC, 1968/414/EC), which was revised after the 

Arab oil embargo in 1974. Other initiatives during the 1970s continued to focus on increasing 

security of supply. The first specifically environment-related action by Council in the energy sector 

was a Resolution in 1975, which boiled down to noting that energy saving was good for the 

environment. Only in 1978, did the Council follow up with a substantive Directive that asked 
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member states to establish whatever efficiency targets they wanted. These efficiency targets 

diverged widely until the 1990s, when Directives were finally issued with some minimum 

requirements not only to protect the environment but also to facilitate intra-European trade 

(Pallemaerts, 2011). Incidentally, these requirements have not ended up converging around the 

lowest common denominator as may have been expected (Hix and Hoyland, 2011: 206). 

During the 1990s, EU R&D efforts and the completion of the internal market drove most 

policymaking in the energy sector. These two policy areas are analysed in their respective sections 

below. In 1997, an early attempt (a Commission White Paper) at creating an Energy Policy for Europe 

went largely unnoticed. The 2000s, however, saw a rapid increase in actions at the EU level to 

promote low-carbon energy. The first Renewable Energy Directive (EP&CoEU, 2001/77/EC) came out 

with indicative targets for 2010 with a view to fulfilling European obligations in the Kyoto Protocol. 

Directives on energy efficiency and eco-designs came out around 2005-6. Right after these 

developments, the Climate and Energy Package was put forward with the intention to revive the 

Energy Policy for Europe (Pallemaerts, 2011). The details of this development are laid out in the 

main text, Chapters 7-9. Suffice it to add here that the Climate and Energy Package stuck to the key 

fundamental of EU energy policy: strict respect of national sovereignty in regards to the energy mix. 

Thus, the Climate and Energy Package seems not so much a plan to make the energy sector conform 

to the designs of climate policy; but rather a plan to prevent climate policy from wreaking havoc in 

the careful balance of supranational and national energy competences. Furthermore, it was a way of 

highlighting the added value of the Union by legislating in an area where there was simultaneously a 

great degree of public support and a relatively forthcoming consensus among European leaders. 

At member state level, since the 1990s policy instruments have been deployed to encourage the 

adoption of renewable energy, mostly with the intention of decarbonising the sector. This was done 

in connection with the liberalisation measures promoted at the EU level, which recognised the need 

to support new entrants into the market, notably renewable energy producers. However, the 

specifics of renewable energy support were not laid down, and thus the mechanisms were decisively 

national in nature. Chapter 4 (page 72) explains the competition between two main types of 

promotion mechanism: feed-in-tariffs (price support) and green certificates (a tender-based system 

for a fixed amount of generation). As noted in the main text, the feed-in-tariff mechanism has 

proven most successful despite theoretical expectations that a tender system would be most 

efficient. 

C.3 Research and technology development policy 
Research policy was, and largely remains, a matter of member state competence. For the first 

decades of the European integration, EU-level research was very limited. This section draws heavily 

on the contributions of both Peterson and Sharp (1998) and Pelkmans (2006) to present a coherent 

history of research policy at the EU level. Thus, the following paragraphs first present the rise to 

dominance of the Commission in the contest to organise a continent-wide research programme. 

Then, the politics of decision-making in the Commission’s Framework Programmes (FPs) are 

introduced. Finally, a subsection covers the financial significance of these programmes for low-

carbon technologies. 

A range of transnational programmes exist, often participated by the EU and/or a sizeable number 

of its members, that cover the whole spectrum from basic scientific research (e.g. the CERN 
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mentioned in Chapter 3) to purely commercial technology development, (e.g. Airbus or even 

Arianespace, a successful satellite business spun off the European Space Agency). However, “near-

market” or “pre-competitive” technology development research started only in the 1980s against 

the backdrop of fears of falling behind the US and Japan, mostly in electronics. In 1982, the 

Commission and a set of twelve large European firms successfully lobbied the member states to fund 

a programme called ESPRIT (European Strategic Programme for Research and Development in 

Information Technologies). ESPRIT served as a model for other so-called framework programmes 

(FPs) led by the Commission and funding research in an increasing number of fields. For its part, the 

French government set up the European Research Coordinating Agency (mostly known by its 

“backronym” EUREKA) in 1985 as an intergovernmental equivalent of Commission efforts, which 

indeed was viewed by many in the Commission as undermining their initiatives (Peterson and Sharp, 

1998; Pelkmans, 2006). 

The early nineties saw acrimonious debates among the member states and the Commission over 

budget allocations for research at the EU level (Peterson and Sharp, 1998: 163-7). Such rows may 

seem unwarranted given the comparatively small sums involved but they were a hallmark of the 

increased profile and potential of EU-level research programmes. The Commission and its FPs has 

indeed progressively become the main hub for EU-level research decision-making for a number of 

reasons: 

Firstly, Parliament has used its powers when necessary to help maintain funding ceilings against the 

Council’s cuts. Secondly, Council had found it increasingly difficult to argue for such cuts given its 

acknowledgement of the “increasing lag” in innovation in Europe. Thirdly, the Commission had 

successfully established advisory committees and policy networks within the European scientific and 

technological community, which it used as a legitimising instrument.304 These networks had also 

acquired a certain institutional inertia and may be influential with Council and Parliament in their 

own right. Finally, the presence of “national experts” instead of career civil servants makes the very 

specialised comitology sessions 305  for research policy biased towards agreement with the 

Commission’s expert advisory committees and policy networks, to which the national experts have a 

collegial link to, e.g. Spain’s/France’s/Germany’s appointed biochemist will find it difficult to 

disagree with a position adopted by fellow biochemists. Comitology applies both for the specific calls 

for tender and for the yearly updates to the multiannual frameworks; a relevant instance of the 

latter is the Recovery Package of 28 November 2008 introduced in Chapter 4 (RECH-General, 

27/10/2011; Peterson and Sharp, 1998; EP&CoEU, 2009/663/EC). 

Nonetheless, within the Commission itself, decision-making structures are nonetheless far from 

monolithic. DG Research does manage the FPs but always in collaboration with other DGs. So-called 

“policy DGs”, such as Agriculture, Environment, Fisheries, have all requested to be responsible for 

part of the FP budget. For instance, Environment has given up on the details but they want to 

influence the choice and priorities. In other cases, like energy, responsibility has always been split to 

                                                           
304

 The Scientific and Technical Research Committee (est. 1974) now renamed European Research Area 

Committee remains the most stable of these advisory groups; but many have been created ad hoc or 

permanently since. 
305

 Recall that comitology is the jargon for the committees where Council representatives meet Commission 

officials to scrutinise Commission work. 
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account for a rough division of labour, which may be altered depending on the thematic: DG 

Research focuses on longer-term or more basic science; DG Energy’s interests are much closer to the 

market. However, coordination has not been ideal. For instance, only in 2009 did the Renewable 

Energy unit in DG Research start reporting to both DGs. Before, DG Research had no obligation to 

report to the energy commissioner even on energy research matters (RECH-General, 27/10/2011; 

RECH-RES, 12/12/2011). 

Crucially, during the negotiations on the Climate and Energy Package, the most important advisory 

bodies to the Commission were the European Technology Platforms set up across a wide range of 

sectors to foster research and innovation. These Platforms were established in 2003 with help from 

the Commission but are expected to be independent entities (DG Research, 2012a), and the 

Commission merely needs “to be aware” of their opinion, although “a lot of it is relevant” (RECH-

General, 27/10/2011). Some relevant examples for low-carbon technologies include a number of 

renewable energy platforms, the construction industry platform and the two dealing with CCS: Zero-

Emissions Power platform and the European Steel Technology Platform. Many others focus on 

telecommunications or biotechnology (DG Research, 2012a). In addition to these advisory bodies, a 

plan on Strategic Energy Technologies was initiated alongside the 2007 Proposals for the Climate 

and Energy Package as the “principal decision-making support tool for European energy policy” (DG 

Research, 2012b). A key improvement with respect to the Technology Platforms was meant to be 

the improved coordination of industry input with member states (RECH-RES, 12/12/2011). However, 

without additional funding, its role seems limited to that of a talk-shop with little policy influence 

compared to the Technology Platforms (WWF, 5/12/2011; IEA, 2008d).306 

C.3.1 Impact on low-carbon technologies 

Nonetheless, it seems that EU funds may well have been quite significant in pioneering new 

“environmental technologies”, including low-carbon technologies (RECH-General1, 27/10/2011; 

Pelkmans, 2006). For energy technologies, however, this may be due to a lack of adequate 

investment from other quarters rather than a particularly strong EU research programme. Most 

energy expenditure worldwide has consistently gone to nuclear research, and OECD countries 

investment is still at half the levels after the 1970s oil crises (Gallagher et al., 2011). Euratom has 

parallel FPs of its own, which was financed to the tune of €2.7 billion for the period 2007-2011. Thus, 

although Figure C.2 shows a clear increase in absolute Commission expenditure on energy R&D, it 

actually declined in relative numbers from around 25% to 16% of the total budget (IEA, 2008d: 193). 

However, the budget was clearly responsive to new priorities307 such as renewable energy and CCS 

in a way that national budgets were not. 

 

                                                           
306 

The insider view seems to be somewhat more positive but without much foundation (RECH-General, 

22/11/2011). 
307 

“Fads” if one is feeling cynical about the prospects. 
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Figure C.2: Comparison between member state and EU-level funding for energy research and development 

Source: EEA (2009). MS: member state 
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(above). 

Source: Based on IEA (2008d: Figure 36)  
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For other industrial sectors not included in the figures above, it is harder to find aggregated data. 

The steel research programmes under the ECSC treaty until its expiry (ECSC STEELRES, STEELDEM) 

were funded with about €100 million every four to seven years from the early 1980s. Similar 

programmes were available for coal research projects (COALRES). With the ECSC Treaty about to 

expire in 2004, the European Council decided that a “Research Fund for Coal and Steel” would be 

established with the assets of the ECSC and placed under the management of the Framework 

Programme (CoEU, 2003/76/EC). Since the expiry of the treaty, this fund has financed projects for a 

value of around €0.5 billion in 10 years. This includes the Ultra-Low CO2 Steel project in conjunction 

with the Steel Technology Platform.308 Some early industrial programmes with possible low-carbon 

impact are the BRITE-EURAM 1-3 (FP2-4), which researched into new materials and industrial 

processes, including the “development of clean production technologies” but did not specifically list 

“carbon dioxide” under the targeted pollutants. The BRITE-EURAM budget progressively increased 

from ca. €400 million, to €700 million and finally €1.7 billion (DG Research, 2001). 

Overall, the promotion of low-carbon technologies at the EU level compared to national level is 

modest in figures but has fewer constraints. The Commission’s fund leverage practices, as well as 

the visibility and prestige of international collaborations are also factors in the ability of EU 

programmes to influence the direction of research, particularly in pioneering areas rather neglected 

by the member states (RECH-General, 12/12/2011; Peterson and Sharp, 1998). 

C.4 The internal market and state aid 
In addition to its recognised role in pioneering the aforementioned “environmental technologies”, 

the EU also has a clear impact on the development of (any) new technologies through the setup of 

its internal market. The EU approves standards and other regulatory measures that set the 

framework for the development of industry within its borders. The appearance and success of an 

EU-level research budget must also be understood in the context of reductions in the interventionist 

capabilities of member states through the establishment of a single European market (Pelkmans, 

2006). 

While the principles of a common market had been laid out in the EEC Treaty in 1957, it was not 

until the 1986 Single European Act that a decisive push was made towards its effective 

implementation. The main goal was to make good the promise of “four freedoms” of movement for 

capital, goods, people and services. Measures to guarantee these freedoms initially included the 

removal of physical and fiscal barriers at borders and the harmonisation or at least an approximation 

of legislation. Nonetheless, by the time the Single European Act was on the agenda, in the early 

1980s, competition within and across member states was seen as necessary. The Commission was 

then empowered to prevent restrictions to cross-border competition, dismantle dominant trading 

positions, and stamp out most state aid. In this context, national monopolies and subsidised sectors 

became important targets. These so-called “liberalisations” are of great relevance for the promotion 

of low-carbon technologies because on the one hand, energy supply has tended to be under the 

direct and strict control of the state, and on the other hand, sectors with great potential for carbon 

                                                           
308 

Data searchable on the CORDIS system using the project names that appear in parentheses in the main text 

above. Database accessible here: http://cordis.europa.eu/search/index.cfm?fuseaction=search.simple [Last 

accesssed: 09/03/2014] 

http://cordis.europa.eu/search/index.cfm?fuseaction=search.simple
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abatement, such as steelmaking or coal mining were (and to some extent still are) heavily subsidised 

(Nugent, 2006: 354 and ff.). 

C.4.1 Internal Energy market 

As early as 1988, the Commission presented plans to extend its liberalising push to the gas and 

electricity markets. This was a bold move given the oligopolistic market structures prevalent 

throughout the Union and the national orientation of distribution networks. After protracted 

preparation and some setbacks, Commission proposals for electricity and gas were approved by co-

decision (EP&CoEU, 1996/92/EC; 1998/30/EC) and thus started a long process of implementation. 

These two directives became known as the First Energy Package, which was replaced by a Second 

Package in 2003 and a Third one in 2009 (Claes and Frisvold, 2011). Below is a brief description of 

the general issues involving these liberalisation packages for the energy sector. A closer look at the 

Third Liberalisation Package is taken in Chapter 8. 

The first objective of the Packages was to introduce competition at the generation and supply ends 

of the system while maintaining a regulated, monopolistic control over transmission and distribution. 

This so-called “unbundling” is meant to guarantee both fair competition, and efficiency and security 

of the system, leading to lower prices. Each package introduced different conditions for the 

management of the intermediate segments. While the First Package simply required separate 

accounting, the Second forced previously vertically integrated companies either to sell transmission 

and distribution assets or to place them under independent management (Trevino, 2008). The main 

targets of unbundling were the (former) state monopolies and large companies. It was hoped that 

their privatisation would increase the number of players both at the generation and retailer end. 

Finally, competition among them would encourage efficiency and lower prices.  

The second objective was, accordingly, to redress the fragmented nature of the energy transmission 

networks, in part to extend competition but also to guarantee security of supply. Crucially, 

interconnection is also fundamental for the development of a Supergrid. To foster interconnection, 

the First Package simply established in 1996 a system to “evaluate the needs” of EU energy 

infrastructure. The Second Package superseded this system with more specific objectives and criteria 

including both the promotion of the internal market and the integration of renewable energy; actual 

commitments to cross-border interconnection were collected in the “trans-European Networks for 

Energy (TEN-E)”, which also had telecommunication and transport equivalents (EP&CoEU, 

2003/1229/EC). TEN-E guidelines were renewed in 2006 (EP&CoEU, 2006/1364/EC) but by then had 

already become a long wish-list, with Parliament and Member States competing to add their 

favoured projects, which then could not be appropriately ranked because of the lack of clear 

objective criteria (ENER-Grid2, 16/01/2013). The list contains some 550 projects divided into three 

different categories of “European interest”, “priority” and “common interest”, which translated in a 

lack of prioritisation and the inefficiency of these schemes (von Hirschhausen, 2011). 

Following the Second Package, the Commission acknowledged that regional coordination would 

have to be the stepping-stone towards the internal market. This prompted the creation by national 

regulators of seven regional areas (next page) for enhanced coordination. This regional model 

achieved some tariff harmonisation to avoid so-called “pancaking” of fees as electricity flowed from 

country to country, attracting charges at each stage. It also helped introduce market mechanisms to 

improve the use of many congested European interconnections and other procedures to facilitate 
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market coupling. Alongside this process, some market coupling took place among Spain and Portugal, 

the Nordic countries plus Germany, as well as between the Benelux grid (Belgium, the Netherlands 

and Luxembourg) and France. Each region worked towards establishing a single power exchange 

(spot market for electricity) but these groupings attained different levels of integration by the time 

the Third Liberalisation Package was approved (Squicciarini et al., 2010). 

The results of this continent-wide liberalisation effort are difficult to evaluate. Prices did fall down 

initially but have since gone up again, seemingly tracking fossil fuel prices. Notably, the 

implementation of unbundling diverged by member state with heavily concentrated markets in the 

largest countries except the UK (Pollitt, 2009). It is therefore doubtful what improvements can be 

ascribed to this liberalisation process. On this point, a commentator remarks that “in the absence of 

significant [utility] break-ups, significant international competition, via international transmission 

interconnectors, is required if former incumbent generators are to face effective competition within 

their national markets”. However, the few interconnectors remained congested most of the time. 

Progress on renewables and CO2 emissions reduction was also deemed to be modest in many 

countries (Pollitt, 2009). Furthermore, their promotion may clash with the objectives of liberalisation, 

particularly if externalities of fossil fuels remain largely unpriced. 

 

 

Figure C.4: The seven regional strategy areas introduced in 2006 by the group of European regulators 

(ERGEG) 

Source: Meeus and Belmans (2008) 
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benefitting from exemptions often include steel, coal, electricity and different types of transport; 

understandably given their different economic structures, every country exhibits a different 

distribution of state aid, e.g. Austria and Finland mainly support agriculture, Denmark and Belgium 

favour manufacturing and Spain and Germany, coal mining. Exceptionally, whatever aid is provided 

by the EU institutions does not constitute a prohibited subsidy, even though it may well distort 

competition in the same way (Martin and Valbonesi, 2006: 144-6). 

The subject of state aid is notoriously opaque and observers tend to complain about lack of data 

(Martin and Valbonesi, 2006: 147). In its mission to reduce state aid, the Commission publishes 

detailed “State Aid Scoreboards” twice a year with data from across the EU. However, even these 

cannot be fully complete. In particular, calculating subsidies for nuclear investment and a 

breakdown of “environmental” or “manufacturing” state aid (which includes high-emission sectors, 

viz. steel and cement) are daunting tasks that fall outside the scope of the present thesis. Figure C.5 

below contains a chart generated with representative information from the State Aid Scoreboards. 

 

 

Figure C.5: State aid by EU members to relevant economic sectors (in billions of constant 2000 prices) 

Source: generated from DG Competition (2012) 
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European Union did not entail major changes in regards to state aid (European Commission, C(2002) 

152). Subsidies for coal accelerated their loss of significance within overall state aid figures as EU 

membership increased. Nevertheless, they remain substantial for a sector that employs 

comparatively few people (DG Energy, SEC(2011) 679: 13; NMA, 2012).309 In addition, coal subsidies 

have always been rather concentrated geographically. Germany and Spain accounted for the bulk of 

the €80 billion given out to the coal sector in the EU from 1994-2005 (Europe Economics et al., 2006); 

representing large percentages of overall state aid in those two countries. The rationale for these 

high levels of aid to coal was that state aid would simply bring down domestic prices to world price 

level including freight, thus in theory enhancing security of supply without additional environmental 

damage; in other words, if the coal was going to be consumed anyway, it had better be European 

coal. However, because the existing plants were largely located close to the domestic mines rather 

than ports where imported coal is unloaded and priced (Europe Economics et al., 2006: 48-49); 

subsidies may well have kept plants in operation that might have otherwise proven unprofitable, 

once the extra cost of transporting imported coal are factored in.310 

Disaggregated figures in the Commission’s “Scoreboard” do not include steelmaking and so data are 

harder to find. Nevertheless, it seems that, despite hard competition from former Soviet Union 

countries, China and others, the sector has managed to considerably reduce the amount of state aid 

it receives, which peaked at €800 million in the late 1990s and dropped significantly thereafter. The 

solution has been to take recourse to a much greater concentration of production, so-called 

“consolidation”: in 1980, the five largest European producers were responsible for 30% of the total 

in 2006 that figure had climbed to 60% (Ecorys et al., 2008: 25). This can be contrasted with the 

general fall under the heading of “Manufacturing”, which includes steel as well as many others. 

Another relevant aspect is state aid for environmental protection, which officially covers a broad 

range of objectives such as support for renewable energy, energy saving, waste management and 

remediation of contaminated sites and improvement of production processes. It is beyond the scope 

of this thesis to ascertain what the exact breakdown may be; but it is quite likely that the large 

increase in environment state aid be connected to support schemes for renewable generation, such 

as feed-in-tariffs. However, this cannot be taken to be a direct measure of the subsidies under those 

schemes, firstly, because of the said range of activities that fall under “environmental protection”, 

and secondly, because the bulk of the effort may be financed by an increased electricity bill for the 

end-user, which does not count as state aid. Finally, there is expenditure in R&D, which, although 

generally increasing, shows a great degree of variation among countries. 
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See footnote 150 in main text on page 108.  
310 

In the report cited in-text, freight costs are never specifically calculated but rather assumed from the marker 

prices in North West Europe (Europe Economics et al., 2006: 57). Furthermore, the Directive is assumed to 

have perfect efficiency in avoiding additional coal consumption by matching the “world price”. However, 

firstly, any time-lag in adjusting the subsidy would be important, given that coal has been steadily rising in 

price. This time-lag is unlikely to be negligible. Secondly, it is highly uncertain whether the “world price” 

has any relevance with respect to running a coal-fired power plant in the south-east of Germany or in the 

mountains of the north of Spain, which lie behind significant transport bottlenecks. 



 

 
 

 

Appendix D. 

FINANCING ULCOS 

The outlook for Ultra-Low CO2 Steelmaking (ULCOS) did not look promising from the beginning. Both 

the French government and the European Commission had reported that the limited investment 

priorities of the European steel sector were away from Europe and that higher dividends had taken 

precedence over research (Ecorys et al., 2008; Faure, 2012). In mid-2013, after months of low steel 

demand in Europe, the EU launched its first Action Plan since 1977 in a sector that was once at the 

heart of the integration project (European Commission, 2013b). This appendix explores the 

significance of investment in ULCOS within the operating financials of the steel sector in recent years, 

and then compares it to some other examples of low-carbon investment. Finally, it analyses the 

barriers to redirecting profits to R&D. This Appendix supports the argument laid out in the Epilogue 

that corporations should accept a moral responsibility for climate change along the lines of the 

common but differentiated responsibilities principle. 

CCS and ULCOS jumped to the headlines in France because of the threat of closure of the symbolic 

steel mill in Florange (Moselle). Phase-II of ULCOS was to be deployed in Florange and it was seen as 

an option to keep the site running despite the unfavourable business climate in the midst of a 

European-wide recession. However, ArcelorMittal, after much negotiation, decided to withdraw the 

project from the contest, even though it was already almost certain to win given that all competitors 

had fallen out before. This apparent turnaround has been seen as the last in a long string of lies by 

ArcelorMittal’s major shareholder and CEO Lakshmi Mittal (Pietralunga and Ricard, 2012). 

Nonetheless, despite some claims to the contrary, ArcelorMittal has stuck to its commitments 

regarding ULCOS.311 The issue here is not one of broken contractual obligations. 

An insider of the NER300 process raised an important point: if a nine-month due diligence by the EIB 

found no fault with the state of research at Florange in February 2012, those technical problems 

found just before the final NER300 decision in December 2012 perhaps were not as pressing or grave 
                                                           
311

 ArcelorMittal’s actions were in accordance with its agreement with the French government, which 

acknowledged that “research shows difficulties to move to the next stage in time for the current application”. 

The agreement further stipulated that the site would be “mothballed in its current state, [that is,] compatible 

with the prospect of demonstrating the ULCOS concept in a B[last] F[urnace] (emphasis added)” and there 

was an engagement “not to dismantle the blast furnaces for six years” (Quotes translated from: French State 

and ArcelorMittal, 2012). With this, the French government intended to make possible an application for a 

second call and, accordingly, its representatives remonstrated with the Commission when the second call was 

launched immediately after the first one had been awarded (NER300.com, 2012). Notwithstanding, in April 

2013, ArcelorMittal had to stop heating the blast furnaces as required for the essential maintenance of their 

refractory tiles, which the media again noted would make a re-start of production expensive and, in direct 

proportion, unlikely (Lecomte, 2013). According to experts at ArcelorMittal, this does not change the 

situation as the blast furnaces would need refurbishment anyway to carry out the ULCOS programme 

(ULCOS, 04/06/2013). 
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as difficulties with securing the finances (NER300.com, 2012). The French government did not 

highlight any safety concerns either in its July 2012 report on the situation, focusing on profitability 

instead (Faure, 2012). In the opinion of this NER300 observer, the withdrawal notice sent by 

ArcelorMittal emphasised safety issues so as to fend off questions about lack of funding 

commitments (NER300.com, 2012). 

Indeed, Jean-Pierre Birat, one of the key people from ArcelorMittal in the ULCOS project, had 

already told the European Energy Review that the award of NER300 money would be insufficient. 

The reason he adduced was that, at a demonstration scale, the amount of steel produced and the 

inputs needed to produce it would by definition be very large, as would be the expenditure on them 

(Van renssen, 2012a). Ergo, without a buyer for the steel, there is no buyer for steelmaking-CCS. The 

implication is that the ULCOS consortium and, most notably, ArcelorMittal were unwilling to cover 

those ongoing costs. 

Table D.1 below shows the projected cost distribution in a report for the French government in July 

2012. At the time, the report was quite pessimistic about the chances for the project in Florange to 

obtain the maximum amount allowed by the NER300 and also highlighted the uncertainty of those 

funds. Nonetheless, Florange held in the race because the French government showed willingness to 

shore up a significant part of the costs of the project. 

Financing source Contribution in millions of euros Percentage 

ArcelorMittal and ULCOS consortium 133 22.70% 

Public funds 425.5 77.30% 

of which NER300 programme 263 44.90% 

of which French government 189.5 32.30% 

TOTAL 585.5 100% 

Table D.1: ULCOS project financing (capital and operational expenditures 2012-2016) 

Source: adapted and translated from Faure (2012: 83) 

However, the real costs of investment in ULCOS, may be assumed to include operational costs 

arising from a lack of buyers that were not been taken into account in Table D.1. Indeed, allowing for 

technical uncertainty in such a new project, the Florange blast furnaces under an ULCOS programme, 

would likely be run in addition to the blast furnaces in other parts of Europe tasked with ensuring 

demand is properly met. This is why companies are generally reluctant to enter into so-called 

“demonstration phase” of a technology. Rough estimates by insiders for the loss incurred in making 

ULCOS steel under early 2013 circumstances were around €200/tonne (ULCOS, 13/01/2013), which 

would imply the need to heavily discount sales for lack of buyers and/or a substantial amount of 

wasted resources.312 At a production rate of 5,000 tonnes of steel per day (Faure, 2012), such loss 

would translate into additional costs of €365 million per year. To be conservative, we may allow for 

                                                           
312 

It is assumed that once capital and other operational costs are covered as per the initial ULCOS plan; 

additional operational costs can only be incurred in the form of wasted material and capital input (i.e. the 

product is substandard and cannot be sold). For commercial reasons, actual cost data of inputs for Florange 

would be impossible to obtain for the present research. However, the figure of €200/tonne may be compared 

to the estimated costs of €286 per tonne for a typical Japanese coastal blast furnace (SteelOnTheNet, 2013b). 

For further reference, the publicly-available average world export price of steel slab was €361 per tonne 

(SteelOnTheNet, 2013a). Both figures at January 2013 prices and dollar/euro exchange rates.  
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unforeseen difficulties and their accompanying costs and assume no improvement in the market 

situation; and thus estimate the additional costs of ULCOS to be some €0.5 billion per year or €2 

billion over the four years of demonstration. The question is whether this represents a clearly 

unaffordable sum. 

Figure D.1 and Figure D.2 show, on the one hand, the actual evolution of expenditure in R&D and 

dividends over the period 2006-2012, and, on the other hand, the estimated contributions of each 

company to the costs ULCOS project. The purpose is to illustrate a discussion of the relative 

expenditure had the project actually taken place under the current difficult circumstances. For this 

hypothetical scenario, all ULCOS costs have been split 50/40/10 between ArcelorMittal, 

ThyssenKrupp and other contributors; not assuming any additional public funding beyond that 

indicated in Table D.1. The costs are plotted as, firstly, a lump-sum capital expense taken from the 

estimates in Table D.1, and secondly the additional operational costs over the following four years. 

 

Figure D.1: ArcelorMittal (AM) expenditure in R&D and dividends compared to its estimated share of ULCOS 

spend  

Source: Created from ArcelorMittal (2013) 

 

Figure D.2: ThyssenKrupp (TK) expenditure in R&D and dividends compared to its estimated share of ULCOS 

spend  

Source: Created from ThyssenKrupp (2013) 
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These figures indicate that ULCOS costs under these unfavourable conditions would be equivalent to 

(almost) the entire budget allocated for basic R&D in the two largest companies involved. That may 

seem quite unacceptable, given that there may be many other potential research priorities. 

However, it is also interesting to note that just over half of ArcelorMittal’s dividend payouts in the 

midst of a severe crisis in the sector could cover all ULCOS expenses. All expenses would also be 

covered with just the amount spent on increasing ArcelorMittal’s dividend from 2006 to 2007. With 

these data, one may wonder whether it is acceptable for a steelmaker to use their dividends to pay 

for low-carbon R&D investment. 

In order to answer this question, it is useful to turn to the international climate change negotiations. 

These have yielded little in the way of comprehensive and binding agreements; nonetheless, one of 

their earliest and most durable outcomes was the principle that the world’s nations have “common 

but differentiated responsibilities” (Stone, 2004: Art. 3). It seems fair to extend this principle in this 

case. Analogously to developed countries, those firms that have a direct responsibility for climate 

change also tend to have the assets to tackle it, because emitting is often a profitable activity. 

Developed countries are not expected, for instance, to simply destine some existing part of their 

development budget to climate mitigation or adaptation, or to let their contributions oscillate with 

tax revenue or the volition of their leaders. Indeed, it has been in the latest meetings, during the 

financial crisis, that the most concrete outlays have been agreed. Firms could be thought of as 

having a similar duty to put forward means to combat climate change, even beyond and above their 

taxes or their normal (profit-oriented) research expenditure. In light of the figures available and in 

spite of its own rhetoric, ArcelorMittal, like most other firms and many countries, does not seem to 

accept this responsibility. In the following subsection, its case serves as example. 

D.1 The private sector’s ambition 
Throughout the world, established practice has made dividends an inflexible variable for those firms 

that do pay them, particularly large firms in mature markets, of which ArcelorMittal would be a 

prime example. This has driven many new companies to never offer dividends in the first place (Brav 

et al., 2005; Fama and French, 2001; Gugler, 2003; Fatemi and Bildik, 2012; Lee et al., 2011). 

Accordingly, those in the ULCOS consortium with a mostly European presence display dividend 

payout ratios around the world mean of 30% (SSAB, 2007; Ruukki, 2013; ThyssenKrupp, 2007). On 

the other hand, TATA Steel, mainly present in India, showed a different example with a 12% dividend 

payout ratio during the peak year of 2007 – and substantially less indebted finances overall (TATA 

Steel, 2008).313 

A poll of 384 managers revealed that the only justification they could find for cutting dividends is to 

pay off debt (Brav et al., 2005). However, even then, there seems to be certain reluctance. Figure 

D.3 below illustrates the low elasticity314 of dividends in the two largest steelmaking firms in Europe, 

but particularly so for ArcelorMittal, AM, and ThyssenKrupp, TK). 

                                                           
313

 Dividends are a way of signalling the market about the profitability of the company (Merton and Rock, 1985); 

more recently, the suggestion has been advanced that dividends chiefly serve to prevent managers from 

squandering the extra cash generated as part of the normal life-cycle of companies (Denis and Osobov, 2008).  
314 

Low elasticity is reported when changes in one economic variable lag or ignore other changes that in 

principle are expected to have an influence over them, such as price over consumption or, as in this case, 

income over dividends. 
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Figure D.3: Dividends and net income of the two largest European steelmakers ArcelorMittal (AM) and 

ThyssenKrupp (TK) 

Source: Created from ArcelorMittal (2013) 

Indeed, in the lead-up to the decision to close Florange, ArcelorMittal’s credit rating was 

downgraded (e.g. Fitch’s went from BBB to BBB-) as a result of its mounting debt (Faure, 2012). 

Nonetheless, its debt was high and its credit rating modest even in the record year of 2007 

(ArcelorMittal, 2007a). Indeed, this debt status had not prevented the previous Arcelor management 

from committing to double its dividend payout ratio315 to reach 30% (Arcelor, 2005), as part of a 

failed strategy to fend off a hostile bid from then much smaller competitor Mittal Steel (Forbes, 

2006). Paradoxically, the dividend payout only started after the success of the merger in 2008 

(ArcelorMittal, 2007b). Despite a row of very weak years in terms of revenue, the policy was only 

altered at the end of 2012 (Biesheuvel, 2012). 

Dividends thus seem particularly hallowed at ArcelorMittal. With that mindset, R&D expenditure 

cannot have been seen as the best alternative use for the money. The importance of innovation for 

economic growth is hardly debated today (Verspagen, 2005); yet “it is unclear whether innovative 

activity is beneficial to the individual firm” as a result of several of its properties (Czarnitzki and Kraft, 

2008): 

 By definition, R&D deals with unknown outcomes and thus carries the risk of losing any 
investment made in it 

 R&D often triggers “spillover effects”, whereby the main beneficiary may not be the original 
investors 

 Even if a firm succeeds in bringing finding a profitable use for its R&D activities, imitation is 
usually less costly and therefore its competitors might quickly (re)gain an advantage 

These factors justify the intervention of governments when it is acknowledged that the benefits to 

society are far greater than any potential profits that a firm might derive from its R&D 

                                                           
315 
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investments.316 These factors are the reason why the EU and the French government were ready to 

commit substantially for the ULCOS demonstration project. 

Nevertheless, as the consortium members emphasise, ULCOS technology is also the only way to 

improve the energy efficiency of steelmakers in the long run,317 which would eventually have a 

positive impact on profitability.  

The crux of the matter is that individual firms’ and sectors’ strategies in R&D vary substantially.318 

For instance, another multinational company based in France, carmaker Renault, has targeted one 

such long run, climate-friendly opportunity. It has aimed to spend €4 billion until 2015 developing 

all-electric vehicles. Unlike hybrids, electric cars have failed to become profitable for carmakers for 

over a century now and their old problems with affordability and battery systems are currently 

haunting Renault (Carnegy, 2013). Furthermore, carmakers are probably more at risk of their 

technology being stolen, as it is shipped all around the world embedded in the products they sell. 

Steelmakers, on the other hand, largely deliver a uniform product to their customers. Thus, if 

Renault alone can invest €4 billion in electric cars, why were much lower figures unthinkable for an 

entire consortium that includes a massive multinational like ArcelorMittal? 

 

Figure D.4: R&D and dividend data of ArcelorMittal S.A. (AM) and Renault S.A. (Re)  

Source: Created from ArcelorMittal (2013); Renault S.A. (2013) 

                                                           
316 

In other words, at least some types of R&D can be considered a “public good” that no company can have an 

interest in developing because the knowledge it produces is (a) non-rivalrous, i.e. use of it by one person 

does not affect its use by another and (b) non-excludable, i.e. it is hard if not impossible to stop someone 

from using it. 
317 

The industry itself often emphasises that they are close to the physical limits of efficiency in blast furnaces in 

their current form. 
318 

Nokia has been making substantial losses for a number of years even before the crisis, yet its yearly research 

budget reached €4.91 billion in 2011. Apple maintained a comparatively small budget of $770 million. 

Certainly, the business culture and prospects in the information technologies industry is not the same as in 

steelmaking. Apple only started giving out dividends last year after amassing some $148 billion in cash. 

Needless to say, this could also pay for a few programmes. 
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Following the theoretical framework guidelines of this thesis, we can posit a steelmakers’ storyline 

that offsets their self-acknowledged moral obligation to do something about climate change with 

the emphasis on a proud emission-reduction record. This comes clearly through in a speech by 

ArcelorMittal’s then brand-new CEO, Lakshmi Mittal, to an EU conference on climate change. His 

audience included the European Commissioner for energy: 

ArcelorMittal has set ambitious targets in our Corporate Social Responsibility program; we 

want to be world leaders in the steel industry’s efforts to come to terms with climate change. 

This responsibility is all the more pressing since the production of steel is inherently an 

energy intensive process. 

I would like to share with you that steel makers in Western countries have reduced their 

relative CO2 emissions by 50% over the past 30 years. That is a considerable achievement by 

any standard in any part of the world and should not be overlooked (Mittal, 2007). 

Those “ambitious targets” refer to the ULCOS programme, which the previous exposition shows not 

to have affected ArcelorMittal’s bottom line by much. Throughout the speech, Mittal draws on 

previous achievements of the steel industry in Europe and points to foreign inefficiencies (notably 

China) to justify the need to look after profits now. However, it is hard to argue there was ever any 

motivation other than profit. The reductions in emissions from European steelmakers were spurred 

by a desire to cut energy costs, so as to maintain competitiveness in the market (Faure, 2012; Ecorys 

et al., 2008). Climate change was not even on the radar when emissions reduction measures started. 

This hardly corresponds to going the extra mile for the common fight against climate change. 

Developed countries’ energy intensity has also dropped significantly, not least because of the 

dynamics in many industries; yet nobody thought of using that as an excuse in front of developing 

countries. 

Nevertheless, Mittal’s speech is a just an example of a very common balancing act for any business 

in the world today between two well-ingrained and often contradictory discourses: environmental 

protection and the right to profits. As noted before, we can also see the CCS activities of Vattenfall, 

RWE, E.On and others under a similar light. These utilities tried to combine their profitable 

operations in coal-fired generation with a sense of climate responsibility by developing and arguing 

for coal-fired applications of CCS, in the face of clear arguments against those applications in Europe. 

Notably, they often highlighted that it would eventually be exported to a developing country, 

naturally at a profit for EU industry. 

Of course, steelmaking and utility companies ought not to be demonised for being risk-averse and 

profit motivated. In fact, it is also the EU governments’ responsibility to make sure that companies 

have the incentives to act on climate change. Crucially, companies do not stand alone, either, in 

shirking responsibility to contribute to the climate mitigation budget. EU governments themselves 

refused to earmark revenue from the ETS towards climate change objectives but simply 

“recommended” that this be done (EP&CoEU, 2009/29/EC). Eventually, a degree of earmarking 

seems to have imposed itself but there are no guarantees that this will continue (Esch, 2013).  It 

would seem that climate change mitigation itself is something everyone can agree on; as long as it is 

Not In Their Budget.  
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Appendix E. 

CHRONOLOGY OF KEY EVENTS 

This appendix features all the main events described in the main body of the thesis plus a number of 

other relevant events. This chronology is not intended to be comprehensive or to substitute in any 

way the main text. Key events have been highlighted in bold for ease of reference. 

Early moves post-Kyoto 

Mar 2000 Commission Green Paper on “Policies and measures to reduce greenhouse 
gases”, including discussion of the EU ETS and the First European Climate 
Change Programme (ECCP I)  

May 2000 Initial PRIMES modelling for an EU ETS  

Jun 2000 Initial ECCP I meetings 

Nov 2000 Green Paper on Security of energy supply  

Sep 2001 EU adopts Directive on the Promotion of Electricity from Renewable Energy 
Sources (“Marrakesh Directive”). Targets are indicative. 

Oct 2001 Commission Communication: new policies needed to meet Kyoto, push for 
ETS begins 

Apr 2002 Decision to sign Kyoto: Burden-sharing formalised. 

Oct 2003 ETS Directive is approved.  

Jan 2004 Council formally adopts cogeneration directive  

Mar 2004 Council announces consideration of medium and longer term emissions 
strategies 

Jul 2004 Industrial gas and electricity markets open up to competition 

Direct background to Climate and Energy Package 

Nov 2004 First Barroso Commission is sworn in 

Jan 2005 Start of the EU's greenhouse gas Emission Trading Scheme (EU ETS) 

Feb 2005 Kyoto Protocol enters into force 

Feb 2005 Commission Communication “Winning the Battle Against Climate Change” 

(result of March 2004 European Council Decisions). Blueprint post-2012 



 - 276 -  

Mar 2005 Environment Ministers’ Council agree on 2020 targets (-15%), but also on 2°C 

target 

May 2005 Parliament regrets that 2050 was not included 

Jun 2005 MEPs try unsuccessfully to force higher energy targets 

Oct 2005 Launch of second European Climate Change Programme (ECCP II) 

Oct 2005 European Council calls for single energy market with common grid 

Jan 2006 Russia briefly interrupts gas supplies to Ukraine over a payment dispute, 

triggering criticism in the West that the Kremlin is using energy as a political 

tool.  

Mar 2006 (Green Paper) A European Strategy for Sustainable, Competitive and Secure 

Energy 

May 2006 First oil pumped through the Baku-Tbilisi-Ceyhan (Turkey) pipeline.  

18 May 2006 European Council asks Commission to come forward with proposal for Energy 

Policy for Europe 

Oct 2006 Agreement between Russia and Germany on the Nord Stream gas pipeline 

project under the Baltic Sea 

Oct 2006 EU Action Plan for Energy Efficiency 

Oct 2006 Stern report released 

The Climate and Energy package and the Third Liberalisation Package 
based on EurActiv (2009a) 

10 Jan 2007 Commission presents an “energy and climate change package” under the 

umbrella communication “An Energy Policy for Europe” proposing a 

greenhouse gas emissions reduction (20% by 2020). The package contains 

the following documents: 

  A Renewable Energy Roadmap (arguing for a target of 20% renewable 

energy generation and 10% biofuels in transport by 2020) 

  A Communication on “Sustainable Power Generation for Fossil Fuels”, 

which proposes (CCS demonstration plants in place by 2015 and new 

coal plants before 2020 CCR 

  A preliminary Communication on the Strategic Energy Technology 

(SET)-Plan 

  Communication on a Priority Interconnection Plan (highlighting delays 

in key infrastructure of European importance) 
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9 Mar 2007 EU summit endorses package, agreeing on a two-year action plan to launch 

a common energy policy. 

  

10 Aug 2007 ITRE committee approves draft resolution on Conventional energy sources 

and energy technology 

19 Sep 2007 Commission tables third legislative package to complete the liberalisation 

of EU electricity and gas markets, this included: 

  Proposal to amend common rules for internal market in electricity and 

gas 

  Proposal to amend cross-border trade rules in electricity and gas 

  Proposal to establish an Agency for the Cooperation of Energy 

Regulators, and an encouragement for Transmission System 

Operators to create a European Network  

3 Oct 2007 ZEP presents its EU Flagship Programme, arguing for additional EU-level 

funding later taken up by Parliament 

24 Oct 2007 European Parliament approves resolution on Conventional energy sources and 

energy technology 

22 Nov 2007 Commission Communication on the SET-Plan 

23 Jan 2008 Formal Commission proposals framed by an umbrella communication 

entitled “Europe’s climate change opportunity” for legislation on Climate 

and Energy 

  Proposal on the promotion of the use of energy from renewable 

sources  

  Proposal on the geological storage of carbon dioxide 

  Proposal on the effort of Member States to reduce their greenhouse 

gas emissions to meet the Community’s greenhouse gas emission 

reduction commitments up to 2020  

  Proposal to improve and extend the greenhouse gas emission 

allowance trading system of the Community  

  Communication from the Commission - Supporting early 

demonstration of sustainable power generation from fossil fuels  

  Impact Assessments and their corresponding Summaries accompanied 

each of the proposals 

19 Feb 2008 Committee referral announced in Parliament 
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Mar 2008 EU Summit agrees to adopt energy/climate package by end 2008. 

6 June 2008 Draft Report of ETS Directive presented: suggests 60 million NER allowances 

be used for CCS 

15 July 2008 Desertec plan included as preferential projects of Union for the 

Mediterranean 

7 – 12 Aug 
2008 

Russia – Georgia War over de facto independent but de iure Georgian 

provinces 

11 Sep 2008 Parliament's industry committee votes almost unanimously in favour 

of a report based on boosting the share of renewables in final energy 

consumption to 20% by 2020. 

7 Oct 2008 Parliament's environment committee votes largely in favour of three separate 

reports: on emissions trading, greenhouse-gas reduction effort-sharing, and 

CO2 capture and storage 

10 Oct 2008 European energy ministers agree to open EU gas and electricity markets 

further. 

Nov 2008 Commission presents Second Strategic European Energy Review, focusing on 

supply security, including gas and electricity interconnections, and 

unconventional fuels. 

13 Nov 2008 Green Paper - Towards a secure, sustainable and competitive European 

energy network 

11-12 Dec 
2008 

EU summit agrees final version of energy and climate change package and on 

a European Economic Recovery Plan 

17 Dec 2008 Parliament endorses energy and climate change package.  

Mar 2009 EU summit endorses Second Strategic European Energy Review. 

6 Apr 2009 Council of Ministers adopts final legal texts of the energy and climate change 

package. 

1 Jul 2009 In anticipation of the adoption of the Third Package, ENTSO-e becomes fully 

functional as the merger of several former coordinating agencies for 

Transmission Systems Operators in Europe (ETSO, UCTE, NORDEL, ATSOI, 

UKTSOA, BALTSO) 
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13 Jul 2009 Parliament and Council issue a spate of energy-relevant Regulations forming 

the Third Liberalisation Package 

  Regulation on conditions for access to the network for cross-border 

exchanges in electricity (and gas) establishing ENTSO-e and ACER, 

which are respectively charged with drafting and vetting: 

  On the same day: Council issues the so-called European Energy 

Programme for Recovery adopted under the European Energy 

Recovery Plan  

24 Dec 2009 Commission Decision on list of sectors and subsectors exposed to significant 

carbon leakage 

1 Oct 2010 CO2 infrastructure feasibility study by Joint Research Centre 

NER300 
(based on Commission website) 

3 Nov 2010 Commission decision laying down criteria for the financing of CCS and 

innovative renewable projects under the NER300  

9 Nov 2010 First call for proposals, including 200 million allowances 

  

Nov-2010- 
Apr 2011 

Corrigenda, Q&A and other documents supplied by Commission 

9 May 2011 Deadline for submission of member-state-sponsored projects to the EIB for 

due diligence 

9 Feb 2012 EIB submits results due diligence on projects to Commission 

12 Jul 2012 Commission publishes interim results 

30 Nov 2012 Agreement between French government and ArcelorMittal on Florange 

6 Dec 2012 ArcelorMittal withdraws last CCS project running 

18 Dec 2012 Award decision published, revealing of €1.2 billion for 23 Renewables projects 

and €275 million for the ULCOS-CCS projects, which had been withdrawn 

3 April 2013 Second call for proposals for 100 million allowances plus the leftover €275 

million  

24 April 2013 ArcelorMittal stops heating the blast furnaces 
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New infrastructure legislation 

7 Dec 2009 Political declaration on the North Seas Countries Offshore Grid Initiative 

1 Feb 2010 Infrastructure priorities Impact Assessment 

Mar 2010 Launch of Friends of the Supergrid 

30 Jun 2010 Pilot Ten-Year Network Development Plan published 

Sep 2010 German government launches its “Energiewende”  

10 Nov 2010 Communication from the Commission: Energy 2020 A strategy for 

competitive, sustainable and secure energy 

17 Nov 2010 Communication from the Commission: Energy infrastructure priorities for 

2020 and beyond – A Blueprint for an integrated European energy network 

3 Dec 2010 Memorandum of Understanding North Seas Countries’ Offshore Grid Initiative 

8 Mar 2011 Energy Efficiency Plan Communication 

11 Mar 2011 Earthquake and tsunami hit Japan’s east coast, causing high-level accident at 

Fukushima Daiichi Nuclear Plant 

1 Jul 2011 Commission presents Proposal for multiannual financing framework: General 

budget: €1,045 billion, of which the Connecting Europe Facility: €50, of which 

energy infrastructure: €9.1 billions 

14 Jul 2011 ITRE report on energy infrastructure priorities 

19 Oct 2011 The proposal for a Connecting Europe package (previously announced as 

“infrastructure package”) implements the commitments made by the 

Commission in the multiannual framework.  

  A chapeau communication on a growth package for integrated 

European infrastructures 

  A communication on a pilot for the Europe 2020 Project Bond 

Initiative, pilot phase starting in 2012 

  Proposal for a regulation establishing the Connecting Europe Facility 

(divided into telecommunications, transport and energy remits) 

15 Dec 2011 Commission Communication: Energy Roadmap 2050 

7 Jul 2012 Deadline for submission of PCIs for Second TYNDP (to be published in 2014) 

20 Aug 2012 ITRE and MOVE Committees report on Connecting Europe Facility 

13 Sep 2012 EP ITRE vote to back Commission proposal Regulation on "Guidelines for 
trans-European energy infrastructure".  
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8 Feb 2013 Council agrees on Multiannual budget of €960 billion, of which Connecting 
Europe Facility €29 billion including €10 billion from Cohesion funds, energy 
infrastructure budget goes from €9.1 to €5.1 billions 

14 Mar 2013 European Parliament rejects the Council’s multiannual financial framework 
proposal 

27 June 2013 Final agreement on multiannual financial framework between Council and 
Parliament; Infrastructure funding remains the same as in the Council 
proposal 
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