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tax, though Canada has (yet again) promised a national carbon price in 2019,

Neither country has national regulations for the emission sources most critical

to their success: upstream oil production in Canada, and power plants in
the USA.

The Canadian and US cases are not only similar, but deeply intertwined.
To date, economic interdependence has deterred actions to launch a trans-
ition to a low carbon economy. The smaller, and thus more vulnerable, of
the two trading partners, Canada, has gone to great lengths to harmonize its
international negotiating positions and domestic policies with those of
the USA.

In the face of weak policies, observed emission trends to date largely reflect

market forces. The impact of innovation is a central question in this project.
While policy innovation has been in short supply, the impact of technological
innovation on the carbon intensity of the US and Canadian economies is

evident — yet mixed. On the one hand, increasing energy efficiency has facil-
itated a partial uncoupling of economic growth and greenhouse gas emissions
in many sectors in both countries. More recently, the advent of fracking has
prompted a quiet revolution in US energy, prompting significant emissions

reductions as the USA has shifted its electricity sector from coal toward =

natural gas, a lower if not low carbon path. On the other hand, the same
technology is having the opposite effect in Canada, where increasing reliance
on unconventional oil reserves is yielding an emissions growth.

Even in the USA, technological innovation alone cannot be counted on to
prompt a transition to a low carbon economy. To the extent that a shift from
coal to gas in the USA has been driven by market forces, it has already
occurred. Absent additional measures, US emissions are expected to level off.
There is thus no substitute for policy innovation to direct markets toward a
low carbon economy. While that represents a challenge for North American
liberal market economies that traditionally have been steered with the lightest
of touches, it is much needed and long overdue.

Tragically, the Trump administration rejects the reality of human-caused
climate change and is actively dismantling regulations devised by their prede-
cessors. While many US states will fight a rearguard action to limit damage,
the USA has chosen a dangerous path for its own economy and for the
planet.

Canada, in contrast, is in a mixed position. The current government con-
tinues to promote expansion of oil exports, but is also pursuing a slate of
praiseworthy policies to reduce emissions in other sectors. Canada has reaf-
firmed its commitment to the Paris Agreement despite the USA’s withdrawal.
These signs are undotbtedly promising, but with three decades of hindsight,
success is far from assured. Although Canada ratified the Kyoto Protocol after
the USA had already withdrawn, that action turned out to be largely sym-
bolic. In the face of formidable pressure from carbon-intensive industries and
their provincial defenders, Canada’s domestic climate policies have never
significantly diverged from those of the USA. They must do so now.

3 Transition to a low

carbon economy in the
United Kingdom

A case of liberal capitalism?

Alexander Ebner

Introduction

This chapter explores the political-economic process for the transition to a
low carbon economy in the United Kingdom. Historically, the United
Kingdom has pioneered fossil-fuelled industrialisation, going through distipct
periods and phases of industrial change. These have resulted in the fOl’I.natl(')n
of the current post-industrial type of economy with an extended financial ser-
vices sector. The varieties of capitalism (VoC) perspective portrays the United
Kingdom as a liberal market economy (LME), characterised by a pattern c_»f
predominantly market-based coordination in the operations of firms and .then“
institutional environment. The following chapter explores British capitalism’s
low carbon transition by addressing the matter of industrial change and
technological innovation given these underlying actor constellations and
policy strategies. o
The first section takes stock of the United Kingdom’s decarbonisation
profile, by addressing its patterns of greenhouse gas and carbon emissions.
The second section outlines the British variety of capitalism in terms of a
liberal type of market economy. The third section discusses the related insti-
tutional setting and performance of the British innovation system in support
of a low carbon transition. The fourth section outlines strategies and policies
driving this transition and the fifth discusses the underlying actor constella-
tions and coalitions. The conclusion elucidates how the British path to a low
carbon economy involves strong governmental components to accompany
market-based governance, which highlights the hybrid elements in the British

variety of liberal capitalism.

Profiles of carbon emissions in the United Kingdom

The path towards a low carbon economy in the United Kingdom is exempli—
fied by its institutional foundations of legally binding emission targets: using
1990 as the base year, the 2008 Climate Change Act demands an 80 per cent
reduction in greenhouse gas emissions by 2050; the Low Carbon Transition
Plan from 2009 outlines a target for a 30 per cent share of renewable
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clectriay by 2020 and an almost complete decabomsation of clectricity by
2030 (Geels ef al. 2016). The redesign of the cniergy system that is necessary

to reach the decarbonisation targets of the Climate Change Act, includes the
expansion of renewables and the phasing out of coal (Staftell 2017: 463n). In
light of these ambitious targets, which reach beyond those of the Kyoto
protocol and Paris Agreement, British performance in reducting carbon emis-
sions has shown positive results. The decrease in carbon emissions and the
parallel improvement in energy efficiency, are both said to be caused by
favourable changes in industrial and energy structures, framed by specific pol-
icies in support of a low carbon cconomy (Burck er al. 2013). Furthermore,
econometric evidence on the effects of the reduction in carbon emissions
suggests that this has been achieved with largely positive effects on economic
growth and employment (Pollitt et al. 201 3).

Figure 3.1b outlines the United Kingdom's greenhouse gas emissions per-
formance since 1990. Greenhouse gas emissions were reduced by 36.1 per
cent between 1990 and 2015; a pattern that represents a success, and actually
outperforms the average reductions in the EU 28 economies, as well as
besting most OECD economies during the same time period (see Figure
3.1a). The reductions in carbon and energy intensitics have actually out-
weighed the impact of economic growth since the 1990s. In disaggregating
greenhouse gas emissions, the most striking performance was delivered in the
non-carbon dioxide gas domain, as a small number of industrial installations
accounted for nearly all of these emissions and their subsequent reduction
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Figure 3.1a EU GHG emissions.
Source: UNFCCC Data Interface, 2017,
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Figure 3. 10 UK GHG emussions.
Source: UNFCCC Data Interface, 2017.

(Bowen and Rydge 2011: 6). The economic downturn in the late 2000s
scems to have catalysed a further decline in greenhouse aas and carbon
dioxide emissions, resulting in a faster average rate of Ek‘clu]c per hl"ild
between 2005 and 2009, driven by a fall in the growth of (JI?I’ per capita,
along with a fall in both carbon intensity and energy intensity (')( output
(Bowen and Rydge 2011: 8). In addition, the observed reduction in carbon
emissions since 2012 is said to be due to falling coal consumption, thus
reflecting structural changes in the prevailing energy mix (Staftell 2017: 472).
In summary, despite fluctuations in annual emissions performance, the overall
trend of decreasing emission levels has persisted as one of the most }'e]evant
contributions to the transition towards a low carbon economy (DECC 201 3c¢:
2). This promising performance in the reduction of greenhouse gas au.d
carbon emissions points to the fact that, for 2016, more than ha]f.”the. electri-
city in Britain was generated from low carbon resources, .whlch n‘u:l.udes
renewables, domestic nuclear, and French nuclear and hydro imports (Wilson
and Staffell 2017). ‘ . N

Figure 3.2 provides an overview of British g.recnhousc gas emissions by
their source, as recorded since 1990. It underlines the high sh:fre of tl.m
energy sector in total emissions (which is standard for most countrles),l \aifhl‘]c
the role of manufacturing industries remains comparatively small.. This is
line with structural changes in the industrial sector, based on a drive towards
a service economy. Emissions reductions by sector between 1990 and 2015
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Figure 3.2 GHG emissions by sector.
Source UNFCCC Data Interface, 2017.

proceeded as follows: the energy sector decreased its emissions by about 32
per cent during the 25 years under scrutiny; the agriculture sector by 16 per
cent; manufacturing industries and construction by 42 per cent; and industrial
processes and product use, including waste, by almost 50 per cent and 71 per
cent respectively; the transport sector kept its emissions fairly level through-
out the period, following slight increases during the 1990s. With regard to
the overall mix of sources of greenhouse gas emissions, however, a down-
ward trend in emission levels is obvious (UNFCCC 2017b). Furthermore,
there are decreases in emissions from the residential sector recorded during
the most recent decade with a drop by 20 per cent in 2010 alone (DECC
2013c: 6). This decrease in residential emissions reflects temporary influences,
such as temperature swings, but it also stands for the overall reduction in
demand for electricity, actual modes of residential gas use, and greater use of
nuclear power for the purpose of low carbon electricity generation (DECC
2013c¢).

The British fuel mix provides further evidence on the specific energy base
of the United Kingdom. Indeed, the mix of fuel from domestic electricity
suppliers has been going through some obvious structural change in recent
years. Coal has lost its leading position in the electricity generation mix, gas
and nuclear have slightly expanded their shares, while renewables have exhib-
ited impressive growth. This pattern of substituting coal for gas was already

§FAHNLEROEE I e Ciniied IS TRV LRI

visible in the context of a “dash for gas” during the 19905, based on short lead
times, low capital costs, quick returns on investiment, new gas finds and l(.rw
international gas prices. Coal was therefore under constant cost ;m.d price
pressures that would contribute to its politically framed, later phasing out
(DBEIS 2017; DECC 2013b). It is worth noting that the share of energy
from coal has been relatively small compared to other European and (_).?E(Jl,)
cconomies; a pattern that can be explained as an effect of the politically
enforced de-industrialisation processes of the 1980s and 1990s, which pre-
dominantly hit coal-based heavy industry. The current policy of pbasi.n.g out
coal as a means of decarbonisation builds on these structural specificities. A
further specificity relates to current British plans to promote the utlllsatpg of
nuclear energy in the fuel mix, which can build on widespread political
support including from labour unions. . . .

Electricity capacity dynamics provide a telling illust.ratxon of this decarboni-
sation process. The fossil fuel capacity fell from 65GW to 45GW betwe?en
2011 and 2016, whereas renewables expanded from 2GW to 27 GW. In line
with these tendencies, the share of fossil fuels within the electricity supply fell
from 83 per cent in January 2009 to 45 per cent by December 2015, The
share of nuclear remained consistent at around 20 per cent, and renewables —
including gas, biomass, wind, and solar — increased from 4 p(:‘r cent to 25. per
cent. By the end of 2015 wind had overtaken coal’s share in the electricity
supply. At the same time, electricity imports grew from almost zero to 7 per
cent of the total (Staffell 2017: 467n). A further look at the dynamics of elec-
tricity generation underlines the pattern of coal collapsing and rencwables
expanding. In the UK, excluding Northern Ireland, coal held a ‘)..3 per cent
share of electricity generated in 2016, down from over 40 per cent in 2012, At
the same time, wind produced a 10.2 per cent proportion of clectricity, fo]-
lowed by solar with 3.2 per cent (Wilson and Staffell 2017). This ()L.ltst;mdm.g
performance by wind power also reflects the fact that the United Kingdom is
the windiest country in Europe and therefore possesses environmental con-
ditions that are conducive to wind energy. Accordingly, the United Kingdom
persistently takes one of the top spots when it comes to the new deployment
of wind power facilities in Europe (Global Wind Energy Council 2012).

Figure 3.3 depicts data on electricity generation from renewable energy
sources as a percentage of gross electricity usage between 2004 and 2015. In
2004 this share was at 3.5 per cent, which dramatically increased more than
six-fold to 22.3 per cent in 2015. The corresponding level for 2015 in the
EU economies was already 28.8 per cent at this point. In a similar manner,
energy from rencwables has been experiencing a solid take-off durmg the
1990s and 2000s; the contribution from renewable energy to total primary
energy supply has risen from 0.5 per cent in 1990 to 3.1 per cent in 2009,
paralleled by a share in electricity generation which has risen ‘from 1.8 per
cent to 6.7 per cent between 1990 and 2009. Still, the contribution of renew-
ables has so far remained comparatively low relative to other QOECD eco-
nomies (Bowen and Rydge 2011: 12-13).
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Figure 3.4b provides an overview of the United Kingdom’s primary
energy consumption from 1990 to 2015. It shows swings of generally increas-
ing consumption during the 1990s and 2000s, followed by levels that only
markedly decrease from the mid-2000s. Primary energy consumption only
settles below the 1990 standard after the early 2010s. However, the same cyc-
lical pattern of primary energy consumption also holds for the EU 28 eco-
nomiies, as can be seen in Figure 3.4a,
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Figure 3.4a EU primary energy consumption.
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Figure 3.5 outlines the dynamism of resource productivity in the United
Kingdom between 2000 and 2013. Given the key role resource productivity
plays in resource-friendly ecological transformation, the British metrics are quite
impressive, with a resource productivity increase of 71 per cent between 2000
and 2016; a performance that dramatically exceeds that of the EU economies.
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Figure 3.5 Resource productivity.
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However, the low catbon transition of the British economy also needs to
be assessed with regard to import and export dimensions. Available data indi-
cate that the import side of energy supply has been prevailing over exports in
recent years with a net import dependency of 43 per cent, a fossil fuel
dependency of 87.3 per cent and a low carbon share of 11.9 per cent in 2012,
While net import dependency has thus risen by almost 20 per cent in recent
years, fossil fuel dependency has shrunk from over 90 per cent in 2010 to Jjust
under 83 per cent in 2013 — data which underline the steady turn away from
coal (DECC 2013b: 9-10). This shift in the energy foundation is also consti-
tutive for the British position in the European Union’s emissions trading
system. In this setting, the United Kingdom has been a net seller of emission
allowances (DECC 2013c¢).

The geographic heterogeneity of carbon emissions can be seen by
exploring disaggregated emission activities at regional and local authority
levels, and in particular sectors and industries, which tend to have evolved
into industrial agglomerations in certain regional and local settings. Indeed,
changes in greenhouse gas emissions between 2005 and 2011 reflect the
spatial concentration of industrial activities. Traditional manufacturing indus-
tries are expected to be most prominently affected by emission reduction
efforts. During 2005 to 2011 the highest percentage change in greenhouse gas
emissions was a 30 per cent decrease in the North East of England (known
for its large industrial installations). The region that showed the least progress
in decreasing emissions was Northern Ireland, with a decrease of 8 per cent.
Northern Ireland 1s also one of the less developed industrial regions in the
UK. Wales and Scotland both exhibit similar percentages of emissions reduc-
tion with 11 per cent and 12 per cent respectively. More pronounced is the
reduction performance of the North West of England and Yorkshire with 18
per cent, the South East of England with 17 per cent, the East and West
Midlands with 16 per cent and 15 per cent, and the Greater London area
with 14 per cent. In effect, in 2011 the South East of England remained the
region with the highest level of emissions, amounting to 54,634kt CQ,, fol-
lowed by North West England with 49,043kt CO, and Yorkshire with
43,382kt CO,. In terms of the industrial specificity of these greenhouse gas
emissions, the biggest share of emissions was generated by industry and com-
mercial electricity, followed by household domestic electricity and diesel rail-
ways (DECC 2013a).

In exploring the inherent dynamics and development of the British econo-
my’s carbon emission profile, we will have a closer look at the prevailing
institutional framework. This framework coordinates economic transactions
in terms of production and consumption, with institutional scaffolds that
underlie the low carbon transition being shaped by government activities, and
even cultural dispositions that allow for the reconstruction of distinctly
national types of capitalism. In the case of the United Kingdom, this national
type of capitalism has been commonly perceived as a liberal model, based on
competitive market processes for firms and industries, framed by the legal
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governance mechanisms of a regulatory state. Accordingly, viewed from th.c
VoC perspective, the British transition towards a low carbon economy is
expected to be based on market-compatible fiscal and legal frameworks that
set incentives for firms to decrease their emission activities. However, the
British variety of capitalism’s prevailing institutional setting is much more
complex than the simplistic traditional VoC LME might suggest.

The British variety of capitalism

From the perspective of the VoC approach, the United Kingdom is typically
characterised as an ideal LME, which exhibits a dominant pattern of market
coordination through investment in transferable assets (Hall and Soskice
2001). Its common qualities involve market-oriented characteristi.cs in the
major sub-systems of corporate governance, industrial relations, skill forma-
tion, education and training, finance, technology transfer, innovation and
polity. The system of corporate governance echoes the logic of ﬁnan'cial
markets, as it is marked by an orientation towards shareholders that combines
the prevalence of short-term financial resources with publicly assessable
market monitoring. This puts high performance pressures on discretionary
management. Industrial relations exhibit a market-oriented form of wage for-
mation, with decentralised wage bargaining and few barriers to workforce
turnover. Skill formation proceeds largely on the job, without a formal
apprenticeship system for vocational skills. This implies a less relevant role for
unions in the qualification of these skills. The market-based financial system
undergirds the strategic importance of financial markets. These are linked to
managerial concerns with shareholder value, market capitalisation, aqd com-
petitive markets for corporate control. Technology transfer procccd\? in terms
of a competitive mode of standardisation and market-based mechanisms. The
related innovation regime tends to favour radical technological innovations
that disrupt established routines and paradigms. This innovation cnvironmel.lt
provides competitive advantages during periods of changing techno—econolml‘c
paradigms, with a strong bent for entrepreneurial initiatives. All of thlS. is
flanked by a political system that operates as a liberal regulatory state .w.lth
parliamentary sovereignty and centralised governance mecharllisms, driving
policies that maintain the primacy of market-based incentives in the regula-
tion of economic affairs (Casper and Kettler 2001: 14).

Based on the patterns of the prevailing sub-systems, and the complementa-
rities between them, comparative institutional advantages sustain the technolo-
gical and industrial specialisation of firms in the different VoC approaches.
Thus, firms in LMEs are expected to realise advantages by generating more
radical and disruptive innovations, due to the flexible institutional setting in
which they are nested. Therefore, the liberal model may reign supreme i.n
times of rapid and comprehensive change, especially in terms of para.di.g.mat.lc
technologies on an international scale. This is because adaptive flexibility in
the institutional domain becomes key in maintaining industrial competitiveness



(Ll and Soskice 20010: 34-41; Soskice 1994). "The transition to a low carbon
economy poses a distinet challenge for cach country’s prevailing capitalist
varicty. From the VoC analytical perspective therefore, one can expect the
transition path for the UK to be shaped by the specific systemic institutional
complementarities, and industrial specialisations, that constitute a LME (Hall
and Soskice 2003).

Recent discussions in the comparative capitalisms domain understand
complementarities as an outcome of evolving institutions, which are subject
to institutional recombination and change. Accordingly, institutional diversity
needs to be viewed as the common state of institutional co-evolution of capi-
talist varieties, resulting both from internal forces, such as sectoral and regional
specificities, and from external impetuses, such as international regulatory
regimes and foreign investment activities (Lane and Wood 2009). Implica-
tions for a conceptual assessment of institutional change are straightforward: a
wide scope for institutional hybridisation may take place, which changes the
quality of complementarities by adding ever new institutional components.
Speaking of hybridisation then, implies dealing with deviations from empiri-
cally grounded ideal types, and thus allows for an adequate understanding of
capitalist diversity (Crouch 2005). The political dimension of this process is
reflected by a hybridisation of state-market relations, which is shaped by the
diversity of interest groups and their organisational patterns across all domains
of society (Hancké et al. 2007).

Historically, the British variety of capitalism evolved with Britain as the
hotbed of industrialisation during the nineteenth century, serving as a
‘workshop of the world’ that would generate major technological innova-
tion, and promote liberal standards of free trade and market competition
under the rule of law. At the same time, London evolved as the major finan-
cial centre of the world economy, with a reach far beyond that of the divi-
sion of labour within the British Empire. These pioneering efforts at
industrialisation and the formation of modern industrial capitalism, might
explain why the economic impact of British capitalism remained remarkably
strong all the way through the twentieth century (Dore et al. 1999). The
underlying trajectory of economic performance, however, reveals further
specificities and allows us to revisit Britain’s institutional diversity. Follow-
ing economic reconstruction during the post-war era, the British economy
regained industrial strength in its internationally competitive industries, such
as automotive, aerospace and pharmaceuticals. This continued until the
1970s, when the impact of industrial restructuring in traditional heavy
industries met with macro-economic turbulence in unemployment and
inflation. The onset of Thatcherism in the political domain and its deregula-
tion strategies, pushed structural change towards services, with financial ser—
vices being an especially prominent example. Ever since, the British
economy has been shaped by a rapid drive towards the tertiary sector,
although those core activities in manufacturing accompanied by the rise of
new science-based industries, such as biotechnology, still prevail (Booth
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2001). These changes in the industrial environment are also reflected in the
evolution of British capitalism.

In effect, Britain’s LME model has been subject to comprehensive recon-
figurations that have affected its diverse institutional forms and layers (Crouch
et al. 2009). Major institutional changes were promoted in a political system
characterised by a strong government, based on parliamentary sovereignty and
centralised governmental capacities. The voting system favours single-party
governments with strong legislative capabilities that are able to support poten-
tially disruptive policies (Wood 2010: 259). In fact, some of the liberal char-
acter of the British variety of capitalism was contested by the Labour
government during the post-War era, in effect introducing elements of non-
market coordination to domains such as labour rights and welfare services,
while also expanding the public sector. Remnants of corporatism would even
expand during the 1960s and 1970s and business associations and labour
unions were even involved in price and income regulation efforts, as pro-
moted by the Conservative Heath government in the early 1970s (Moran
2009: 42-45). Labour governments also tried to strengthen market coordin-
ation in the 1970s. Subsequently, major components of the liberal model
have been reintroduced, initiated by the reforms of the Conservative
Thatcher government in 1979. This included rolling back non-market
coordination in areas such as corporate governance, industrial relations and
financial markets. As a result, the role of government in the economy at large
was redefined by pressing for an extension of state autonomy in economic
governance (Howell 2007). These deregulation and privatisation efforts pro-
pelled the UK to within striking distance of the idealised LME (Wood 2001).

Crucially, the liberal reform programmes of the late 1970s and 1980s pro-
vided further incentives for the expansion of an already strongly liberalised
and economically potent financial system. The bias towards financial markets
has reinforced the short-term competitive strategies of firms, allowing for
constant pressure on returns and profitability (Fioretos 2011: 221). This set of
market-oriented incentives spurs radical technological innovation in new
industries, because it allows for a more comprehensive reallocation of
resources, while simultancously furthering cost and price competition in
established industries (Vitols 2001). However, the combined economic and
societal range of these financial markets also needs to be taken into account.
For instance, investment and pension funds in the UK hold almost half of all
available shareholdings, which is far greater than corresponding numbers in
coordinated market economies (Crouch et al. 2009). These basic orientations
towards a liberal model also prevailed with the shift towards New Labour.
The Blair government kept a commitment to these liberal market positions,
although some coordinated elements were introduced, such as state involve-
ment in skills upgrading and retraining of the workforce and a more union-
friendly outlook in industrial relations (Coates 1999). Regional devolution
created further manoeuvring room for regional policy experiments with
non-liberal coordination patterns, such as networking and associational
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governance. The regional authorities in Wales and Scotland in particular
would utilise these options in deviating from the hegemonic liberal model at
the national level (Moran 2009; Morgan 2007; Amin, Cameron and Hudson
2002).

From a VoC perspective, the decarbonisation of the economy involves a
restructuring of institutional complementarities in line with industrial and
technological specialisation. This restructuring is driven by strategic coalitions
of change and can also be obstructed by adverse coalitions that would like to
maintain the status quo, or at least slow down the process of transformation.
In terms of the prevailing discourses on the transition towards a low carbon
economy, it has been argued that the United Kingdom is stuck between a
market competition and governmental control ideology, thus exhibiting a
politically entrenched contradictory rationale, which may impede further
transitory progress (Keay 2016). A key problem in this regard is therefore the
unlocking of path dependence by means of collective action, in both the eco-
nomic and political systems (see Hiibner in Chapter 1; Altenburg and Pegels
2012). Beyond these policy elements, the material driving force of a low
carbon transition can be traced to new products, production processes and
modes of energy supply, that is, in the domain of technological innovation.
In addressing the relationship between institutions and innovation in distinct
VoC, it may be argued that the prevailing institutional complementarities also
shape the nstitutional architecture of the related national innovation system
(Hiibner 2009; Ebner 1999).

Low carbon innovation in the British innovation
system

The VoC perspective claims that LMEs exhibit advantages in radical innova-
tion, especially in high-tech industries. This claim derives from the prevailing
set of institutional complementarities among the main sub-systems in the
institutional environment of business firms (Hall and Soskice 2001). Empirical
explorations of OECD economies during the 1990s and early 2000s have
largely confirmed the prediction that LMEs tend to specialise in high-tech
exports; although aspects of internal diversity and technological dynamics
within these classifications need to be taken into account (Schneider and Pau-
nescu 2012). In the case of the United Kingdom, this is exemplified by
debates on the advent of biotechnology as an industrial and technological
field. Biotechnology is marked by a deep science base with strong university—
industry linkages and sustained patterns of entrepreneurial start-up activities,
all of which seem to"be successful in the context of LMEs (Casper and
Murray 2004; Taylor 2004). The British innovation system’s institutional
setting 1s distinguished by a pattern of university-related research activities,
with an emphasis on research and development (R&D) cooperation. This is
most prominently seen in high-tech sectors that are characterised by entrepre-
neurial activities, such as biotechnologv. Empirical evidence shows that. when
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compared to other European economies, the United Kingdoml is dist.in-
guished by both the breadth and intensity of university—industry interaction
in its science-based industries (D’Este and Patel 2007). Indeed, the British
innovation system has been ranked second in an international comparison for
university-industry collaboration in R&D by the World Economic Forum.
The UK also stands out in terms of R&D funding from abroad, and in scient-
ific output as measured by scientific citations (BIS 2012). _

The revealed technological advantage metric provides further insight to
this pattern of specialisation. This metric counts the national share in wo_rld
patents of a certain good, divided by its total share in world patents. During
the late 1990s, the British pattern of revealed technological advantage high-
lighted competencies in pharmaceuticals, chemicals and aerospace (Tylecote
and Visintin 2008: 258-259). Accordingly, when it comes to the industrial
specialisation of innovation efforts, science-based industries stand out — these
include biotechnology, biosciences, pharmaceuticals, defence, aerospace and
automobiles. This bias in industrial innovation is accompanied by the eminent
role of financial markets in the provision of venture capital (Leijten et al.
2012). However, this pattern of industrial and technological specialisation
goes along with a comparatively narrow path of R&D operations in the
British innovation system. The gross domestic expenditure on R&D/gross
domestic product (GERD/GDP) ratio for the United Kingdom has be‘en
operating way below the 2 per cent threshold throughout the 2000s — w1t_h
comparatively high shares of publicly funded and enacted R&D. This
GERD/GDP ratio is slightly below the EU average and significantly below
global economic powerhouses such as Japan and the United States. The
British GERD/GDP profile has also remained below the OECD median
value on both the input and output (patenting activities) side (OECD 201 2b).
With regard to the sectoral performance of R&D activities, the available data
show that more than 60 per cent of all R&D in 2010 was carried out by
private sector business, 27 per cent in higher education, 9 per cent in govern-
ment, and the rest in non-profit organisations. In terms of a comparative per-
spective within the OECD, the British R&D profile underlines the gigantic
role of higher education in R&D (OECD 2010c¢). Thus, public involvement
in R&D remains comparatively high in the LME of the United Kingdom. A
pattern that may reflect such factors as the short-term market orientation of
the private sector, as well as gargantuan uncertainty in science-based innova-
tion that constrains, or even prevents, private sector initiatives with their dis-
tinct rationale of investment. The large contribution of higher education to
the R&D performance of the British economy is also noteworthy, involying
both private and public institutions. It reflects the role of universities as pillars
of a British national innovation system that is increasingly oriented towards
science-based university—industry relations, with strong market linkages
(Mikler and Harrison 2012: 191). .

Among the challenges facing the British innovation system is the paucity of
privately financed industrial R&D investment, which remains comparatively
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low according to OECD measures. Other hurdles comprise the maintenance of
public funding of the national science base in times of fiscal austerity, the pro-
motion of an adequate supply of venture capital and the ongoing supply of
human capital in science and technology. The lacter reflects the comparatively
low share of science and technology occupations in total employment (OECD
2012a; Cunningham and Sweinsdottir 2012: 12). Knowledge-based entrepre-
neurship in emerging science-based mdustrial fields, such as biotechnology,
requires an adequate supply of manpower, thus reiterating the long-standing
need for extended public—private interactions between firins, universities and
government when 1t comes to strategic cftorts in high-level education and
training (Casper and Kettler 2001).

The governance and policy dimensions of these distinet mnovation and
industrial change profiles in the United Kingdom are straightforward. First,
the market-based coordination patterns of LMEs as in the United Kingdom
tend to rely more prominently on formal regulations and government activ-
ities in science and technology. These are meant to promote radical techno-
logical change in line with the logic of market competition. In official
expositions therefore, the private sector is said to be in the lead, while gov-
ernment facilitates and provides adequate institutional conditions for techno-
logical innovation in promising industrial fields, such as renewable energy
(DECC 201 1a: 12). Accordingly, when it comes to ecologically oriented
types of innovation, market signals are dominant i carrying out technolo-
gical change. Activities of consumer initiatives and related mterest groups
from civil society remain attached to this market logic, as they aim to aleer
muarket signals and related market mcentives for imnovation (Mikler 2009,
2011). Thus, as the British innovation system and its contribution to the
transition towards a low carbon economy indicate, the actual relationship
between institutions, innovation and ecological sustainability s quite
complex, but the core of the system still clearly reflects a market orientation.

The institutional scaffold of the United Kingdom’s national imnovation
system is constituted by interactions between firms, universitics, research
organisations, industry associations, unions, political and administrative
organs, as well as diverse actors in complementary policy arcas such as
research, education and finance. The coordination of these interactions com-
bines the competitive dynamics of markets with extensive legal frameworks
provided by government. In this setting, a key policy player in the govern-
mental domain has been the Department for Business, Innovation and Skills,
which was responsible for several related policy areas, such as technological
innovation and intellectual property rights, along with science, research and
higher education. It had also overseen the Government Othce for Science
and housed the Council for Science and Technology with its advisory func-
tions for government. In July 2016 however, it was merged with the Depart-
ment of Energy and Climate Change to form the new Department for
Business, Energy and Industrial Strategy. This measure by the Conservative
May government is not necessarily a downgrade. It could possibly be a device
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for a more integrated industry-oriented climate policy that frames the publi
support for low carbon innovation (Hepburn and Teytelboym 2017). An
important public body has been the Technology Strategy Board, a tormer
advisory body within the Department of Trade and Industry, which had
evolved into the United Kingdom’s premier innovation agency. It wus
recently reorganised and renamed InnovateUK. Tt is now labelled as an exec

utive non-departmental public body that is sponsored by the new Depant

ment for Business, Energy and Industrial Strategy. In the past, it b
developed several innovation programmes to stimulate technological change
Onc example is the low carbon vehicles innovation platform, which pro
motes R&D in low carbon automobile technologies (Technology Stratepy
Board 2013). A complementing organisation is the Small Business 1escarch
Initiative, which offers assistance to entrepreneurial start-ups and small
medium-sized enterprises, in the commercialisation of their innovative prod
ucts by providing lead customers from the public sector (SBRI 2013). Thew
concerns with commercial viability have also been relevant for new hodies
created to support low carbon innovation during the 2000s, these include dh
UK Energy Research Centre and the Energy Technologies Institute (Inter

national Energy Agency 2015).

The former Technology Strategy Board also co-initiated the N8 Tndustry
Innovation Forum, along with the Higher Education Funding Counail fon
England and the N8 Rescarch Partnership. These bring together the leaduy
rvs;‘;n'ch—riim‘nsivc universities and  global firms involved with UK a1,
including  AstraZencca, Croda, National Nuclear Laboratory, Procter il
Gamble, Reckitt Benckiser, Siemens, Smith and Nephew and Unilever 1
Industry Innovation Forum supports linkages among these key pliyersm thy
national innovation system, by creating collaborations between the establidicdl
rescarch base and industry (N8 Rescarch Partnership 2013). A further oo
oramme in this domain is the UK Research Partnership Investment Fund,
which provides financial support to higher education research facilities. Tt we
set up by the Higher Education Funding Council for England in 20122, wath
total of £300 million in funds for 22 university projects. It also attracted aleh
tional private funds in the process (HEFCE 2013). This stratepic thyaa i
further university-industry relations is shared by sector-specilic Hewnnh
Councils, which are publicly funded rescarch agencies, each providog then
own particular funding and support opportunities. The Rescarch onuil
UK energy progranine is responsible for rescarch on global compentivenas,
in energy security, affordability and sustainability (Rescarch Councile TR
2013). A related component of these efforts since 2007 is the formation ol
Innovation and Knowledge Centres, funded by the Engincering and Physical
Sciences Rescarch Council, in a comprehensive university and businens ool
laboration initiative (EPSRC 2013). The private non-profit sector also con
tributes to the British innovation system with activities of the Welloonn
Trust in life sciences as a case in point (Leijten ef al. 2012). A niajor ventine
capital fund — initially sponsored by the former Department for Busnesy
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Innovation and Skills, the Department of Health and the Department of
Energy and Climate Change — has aided technological innovation efforts.
This fund, the UK Innovation Investment Fund, promotes venture capital
investment in high-tech SMEs and entrepreneurial start-ups. In 2009 Hermes
Private Equity and the European Investment Fund were selected as fund-of-
fund managers for this fund — which is actually the largest European techno-
logy venture capital fund, as well as being a public fund (BIS 2009).
Therefore, the finance-innovation nexus in the British innovation system
involves shares of public venture capital, and this reflects the persistent
involvement of government in the national innovation system.

In view of these innovation profiles, the actual performance of the British
innovation system in the low carbon transition is rather ambivalent. In 2011,
expenditure on R&D in the fields of energy and environment only comprised
3.2 per cent of total public R&D expenditures, which remains rather low glo-
bally. R&D spending in energy-related industries has actually declined over
the past 20 years in relation to GDP, with the British government lagging
behind other major OECD economies in terms of spending on energy R&1D.
The more recent resurgence in government R&D is largely due to spending
on renewable energy R&D), whereas government funding for clean energy
R&D remains underrepresented (Bowen and Rydge 2011: 14).

Similar patterns hold for the output side of low carbon mnovation.
Although the United Kingdom was ranked high in ‘clean’ innovation global
patent submissions during the 1990s and 2000s, with British patents experi-
encing sustained growth, its position slipped slightly in the latter period. In
addition, their number is still way below the patenting efforts of other leading
cconomics. While the United Kingdom remains a leader in marine energy
mnovation, its international ranking declined in batteries, electric and hybrid
vehicles, nuclear, methane, heating, solar, fuel injection and waste. However,
these tendencies are not only the result of a relatively underperforming British
innovation system but they also seem to be due to higher growth in patenting
activity in emerging economics such as South Korea (Bowen and Rydge
2011: 15). At the same time, British green technology patents have shown a
low degree of specialisation throughout the 2000s. The UK’s proportion of
world patents for environmental management 1s 4.8 per cent, it is 4.6 per
cent for energy generation, 2.9 per cent for transportation, and 2.6 per cent
for emissions mitigation technology (OECD 2012a: 69). The sub-field of
clean energy patenting comprises the patenting of activities in technologies
such as solar, wind, carbon capture and storage, hydro, geothermal, biofuels
and the integrated gasification combined cycle. In this particular sub-field, the
British share of global clean energy technology patents between 1988 and
2007 was 3.6 per cent, while the in the EU that share was 32 per cent. Also,
in this particular sub-field, the United Kingdom exhibits a revealed technolo-
gical advantage below 1 — that is, no significant advantage at all. In line with
this pattern, British numbers of patent applications filed under the Patent
Cooperation Treaty for energy generation from renewable and non-fossil
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sources in 2010 were much lower than those of other leading OECID eco-
nomies (Veugelers 2011: 4-5).

Accordingly, comparative technology advantages of the UK in green
innovation from 1988 to 2011 were most prominent in the fields of wind,
hydro, biofuels, and carbon capture and storage (V eugelers 2011). In OECD
rankings the United Kingdom holds the sixth place in patents for clean energy
technologies; in the hydro/machine domain the UK is ranked fourth, in bio-
fuels fifth, in carbon capture and storage fifth, and in integrated gasification
combined cycle fourth (OECD 2012b). These advantages are related to dis-
tinct industrial fields. The most advanced green innovation sectors in the
United Kingdom are actually in ‘pharmaceuticals, medicinal chemicals, etes
with a green innovation score of 1.8 and a revealed comparative advantage
score of 1.9. In comparison ‘measuring/testing/navigating appliances, etc.’
held a green innovation score of 1.0 and a revealed comparative advantage
score of 1.6 in 2012 (Fankhauser ef al. 2012).

When it comes to venture capital and private equity in financing low carbon
technology innovation, the leading economy in this field is the United States.
USA investment volumes are almost eight times higher than those generated in
the United Kingdom, which is ranked second globally. However, the latter still
accounts for related financial operations, which are more than two times greater
than the EU average. In fact, along with tidal and wave, biomass, wind and
others, carbon finance has evolved as a major low carbon growth sector (BIS
2010). In line with this pattern, the United Kingdom was by far the biggest
Furopean investor in renewables in 2015 and 2016, largely a consequence of
offshore wind projects. It accounted for almost double the amount of invest-
ment of second place Germany (FS-UNEP 2017: 25). In general, energy cffi-
cient and low carbon technologies and services, and other renewables, take the
largest share of green venture capital and private equity finance, with a par-
ticular focus on wind energy. This contrasts with Continental European eco-
nomies that only hold minor shares in financial services for low carbon
transition, which reflects their less market-oriented and more bank-based finan-
cial systems (McCrone et al. 2013). However, a major step towards the nstitu-
tional hybridisation of the British variety of capitalism and its national innovation
system has been made with the establishment of the Green Investment Bank.
This bank is part of the public sector and finances investment activities in pro-
jects that contribute to government environmental and sustainability targets
(Green Investment Bank 2012). This comes close to the model of a
government-owned development bank supporting low carbon innovation; in
any case, it can be seen as a major contribution to the moulding of a new finan-
cial infrastructure for ‘low carbon entrepreneurs’, who are set to promote
innovative new enterprises with significant effects on the technology landscape
(Carbon Trust and Shell 2013). Yet, promoting the dynamism of the low
carbon transition requires much more than just the support of entreprencurship
and innovation. It also implies efforts in unlocking path-dependent institutional
structures of the established energy systems.
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Strategies and policies in the United Kingdom’s low
carbon transition

The British transformation path towards a low carbon economy is based on
the impact of both incumbent firms and actors that promote the established
large-scale energy system, involving both cooperation and struggle between
industry and government (Geels 2014). The corresponding environmental
policy style has been portrayed as pragmatic, with government partnering and
consulting with industry. In contrast, environmental groups find it difficult to
access governmental decision-making (Bailey 2007). This pattern is driven by
a centralised political system that is most accessible to incumbent interests,
while small parties like the Greens are disadvantaged. A predominant liberal
ideology of market competition and cost efficiency, and comparatively weak
structures of environmental organisations in civil society also characterise the
British political system. While policies in favour of renewables have become
more pronounced since the late 2000s, the basic orientation towards a coali-
tion between government and established utilities remains strong. In effect,
renewable electricity technologies in the United Kingdom are mainly related
to large-scale centralised modes of deployment, as represented by onshore and
offshore wind farms and the biomass conversion of coal power stations. In
addition, nuclear power and carbon capture and storage systems add to the
prevalence of large-scale varietics of low carbon electricity generation.
Indeed, the dominant regime for lighting, heating and power services is still a
system of centralised technologies with large-scale transmission and distribu-
tion frameworks. Recent policy efforts in support of renewables, such as the
Community Energy Strategy, are meant to complement the established large-
scale systems. The formation of a low carbon economy means that both this
large-scale centralised energy system and its dominant market logic are under
pressure from transitional forces. These forces encompass ew technologies
and transmission mechanisms that allow for decentralisation and small-scale
operations, as well as new institutional and cultural patterns of non-market
coordination that relate to these alternatives (Geels et al. 2016).

Historically, the post-war nationalisation of the electricity supply industry
led to a lock-in of a highly centralised, monopolistic and large-scale energy
generation system, involving fuel-based technologies and national grid net-
works. Thus, the energy component of the public sector expanded from the
1950s, run by the Central Electricity Generating Board. However, after the
liberalisation and privatisation of the energy sector that was completed in the
1990s, which also involved the abolition of the Department of Energy in
1992, the market logic of competitive efficiency has been dominant. Yet a
centralised system has, in fact, prevailed. An oligopolistic market structure
emerged with six large vertically integrated firms. The expansion of this
market logic has also been paralleled by government activities in support of
an adequate market framework (Foxon 2013). Britain’s centralised energy
system prevents local deviation and niche competition, which are key factors
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in the promotion of renewables in other, more decentralised, Eum}-m;n}
systems. Unlocking these path dependel?cies thus stan.ds for. a key aspect ©
policy strategies in the low carbon transition of the United Kingdom (Simmic
et al. 2014). -
As outlined above, a key issue regarding the role of market con'q')etmon in
low carbon transition is the oligopolistic market structure of thg Bmtlsh energy
supply. In fact, ‘big six’ energy companies domn’la.tc the Upited ngcflqmg
supply structure, operating three-quarters of .Brmsh clc_ctrxuty g'ex.leratlon‘,l
while facilitating over 90 per cent of electricity supply in the Bntish retai
market. The leading player among these ‘big six’ is EDF Energy, a subndmw
of Electricité de France, the major state-owned French energy company. It is
followed by Scottish and Southern Energy SSE. .Other play‘ers are RWE
power, a British subsidiary of Germany energy supplier RWE, Lcntnca\Bnt;sh
Gas, E.on UK, the British subsidiary of German company E.on, and _Span:sh
company Iberdrola/ Scottish Power (New Power (ionsultl_ng 2.()1]). 1.)atal on
the carbon intensity and fuel mix of these energy suppliers in the Umted
Kingdom serve as a reminder of the ramiﬁcatlons. of nuclear energy in the
British energy mix. EDF energy is the biggest supplier Qf nud.car energy in the
United Kingdom and operates with the lowest cgr_bon intensity at 280gCO,/
kwh. In contrast, E.on UK operates with a negligible sharc‘ of nuclear energy
and therefore has the highest carbon intensity of the major firms at 543gCO,/
kwh (Friends of the Earth 2011). In a dynamic view, EDF energy has made
activities. These are chiefly due to the
acquisition of nuclear power plants, which have .c(.)ntributcd.co a n‘mssivc redgc-
tion of the company’s carbon intensity (Electricitylnfo 2013). (,orresp.onc?mg
evaluations of carbon savings of the major energy suppliers tend to highlight
their overall compliance with official reduction  targets, fllfhough further
improvements are deemed indispensable by the 3uthor1,t1cs (OFGEM 2013): ‘
Policy efforts in support of the l.}ritish' economy’s low C;ll‘b(){l. trangnonl
may be labelled market-oriented, quite in line with the Prcv;uhng hbmr;:i
variety of capitalism and its bias towards market co.ordm;'xtx'on.t)f firms gnd
arm’s length regulation by government. Most domestic pohges in the Unite :
Kingdom that target decarbonisation of the economy usc price ﬂgn.als that set
incentives for firms and households to adjust their behaviour n a.cost—
offective manner. Examples are tradable quota markets, as implemented in the
form of a Renewables Obligation, and price-based instr.uments, such as ic
Climate Change Levy. There are also market rf.:gu]ations in support of speaﬁc
mandatory actions, such as the labelling requirements for energy .efﬁcmncy.
As a matter of fact, legal measures that are related to programmatic govern-
mental projections play a key role in the British approach to decarbom;lltli)n‘
policy, this has become apparent since the late 2000s. An example is tl.L
Climate Change Act from 2008, which gave statutoty force EO carbonlredu.u
tion budgets, accompanied by the Committee on Climate Change with dls—‘
tinct statutory responsibilities in the management of these carbon budgets

(Bowen and Rydge 2011: 16).

some major advances 1n low carbon
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Further hybridising mechanisms have emerged that transcend the logic of
market coordination by infusing a rationale of governmental involvement.
The influence of the public sector in the domain of green finance is a case in
point, as outlined above. Transnational governmental influences in the cor-
porate setting of the energy sector may also be addressed at this point. In con-
ceptual terms then, this hybridisation of market and non-market coordination
reflects long-standing historical processes in the recombination of governance
mechanisms. These shape the institutional architecture of capitalist varieties
(Crouch 2005). That being said, the nstitutional core of British capitalism
still remains dedicated to the rationale of market coordination, which was
constructed and installed in its current shape by the policy reforms of the
1970s. When it came to the cenergy sector, these liberal reform efforts
involved privatisation in coal, gas and electricity, as well as a liberalisation of
the energy market framed by complex regulatory efforts. It is fair to say that
these privatisation and liberalisation processes in the energy sector, which par-
alleled the politically enforced decline of Britain’s emission-intensive coal and
steel industries during the 1980s, have shaped subsequent eftorts in the trans-
ition towards a low carbon economy.

The political processes underlying British decarbonisation policies have
been shaped by distinet actors and coalitions from across the political spec-
trum. Until the mid-2000s, the agenda of climate change mitigation was of
secondary importance, not least because during the 1990s the United
Kingdom was already making some progress in the reduction of greenhouse
gas emissions. This reduction was an unintended consequence of the Thatcher
government's privatisation of the electricity sector, which resulted i the
replacement of coal-tired power stations with gas-fired plants. The instrument
of non-fossil fuel obligations was introduced m 1990 as a means to support
both nuclear energy and renewables, combined with an auction system that
was marred by information asymmetries and benefitted incumbent firms and
actors. In fact, the Conservative liberalisation and privatisation programs that
were initiated by the Thatcher and Major governments kept a focus on price-
regulated market competition and a business-related refocusing of govern-
mental energy policy. This was symbolically institutionalised by the
dissolution of the Department of Energy and the transfer of energy policy to
the Department of Trade and Industry, in tandem with the establishiment of
the new regulatory agency Ofgem (Geels ef al. 2016).

Blair’s Labour government, installed in 1997, became a major force in the
design and implementation of the low carbon agenda. It actively negotiated
the Kyoto Protocol, yet — following extensive consultations with energy pro-
viders, industry and experts — it managed to go beyond the Kyoto targets. It
also established a Climate Change Programme and introduced related initi-
atives, such as the Climate Change Levy as a downstream tax on commercial
energy consumption. Crucially, Climate Change Agreements with industry
would allow for major reductions, in exchange for the commitment to
legally binding reduction targets. Furthermore, the Renewables Obligation
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| lowever, Blair’s actual government activities were largely void of fuithe
Jecarbonisation actions; an aspect that was repeatedly criticised by the appor
Lon. More ambitious governmental activities were hindcrc%‘. by orpaniaed
mterest groups. For mstance, the proposal of tl.}c (lhm.ate (A,hungu' Fevy
1999 initially met with hostile criticism by o_rgams?d business interest, A yen
later, public discontent with increasing fuel prices vrcsukc‘d i :n,-..mr.;-ll
militant protests led by hauliers” and farmers’ organisations (Carter MO0H) Al
of this contributed to delegitimising taxation as an en\nronm'cm;ﬂ aned i
policy. Instead, the government reverted Abac,k ﬂto'tl.lc Vi -”Ht. carhion
markets, as exemplified by the European Union’s Emissions Trading, Scheme,
were the best means of reducing carbon emissions. Intragovermmental von
ficts between a less market-oriented policy approach pursued by the D
ment of Environment, Food and Rural Affairs and adherents of ke
chiciency n the Treasury, the Department for 'I’raqu and Industry ad the
Department for Transport were decisively solved in favour of the bt
(Iorenzoni of al. 2008). . ‘

Brown’s Labour government pressed more cmpha[_u:;l]ly .tf:J the tanation
towards a low carbon economy, while being engaged in political competition
over the environmental affairs mantle with the Conservative and Fiberal
Democrat opposition in parliament, framed by green interest groupn avro
civil society. Brown’s government established a new I)cparnnvu( ol I.-m ey
wnd Climate Change in 2008, parallcling the intm.ductmn of the Climat
Change Act with its ambitious emission targets to 1mp1mnc‘nl l]nl’ crssdon
targets of the Kyoto Protocol. This initiative 1hnadc the [.{tllit'tl Koanpedonn o
]m;nccr in building a credible, legally binding framework for achieving cleas
Lareets in the reduction of greenhouse gases. These amounted to o e
t(‘ll;[ reduction in greenhouse gas emissions by 2020 from 1996 ],l..\”l]"' anid
%0 per cent reduction in emissions by 2050 from 1990 levels. Thewe tarpets
were to be framed by quinquennial carbon budgets that sct .ilw Lo by
towards these targets, overseen by a formally independent Climate ¢ hang
Committee. At the same time, the European Union’s targets on renewalilos
were accepted, with 15 per cent of all energy to be generated from renewabl
sources by 2020. Therefore, the United Kingdom became the !”..'l COnnEy
to operate within a legal framework to t;u‘kln.‘ the prnhh-m of crnmsions
and establish an institutional setting for governing the required acaprations
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(Dreblow et al. 2013). Moreover, the 2009 Low Carbon Transition Plan pre-
sented an almost complete decarbonisation of electricity by 2030, including
the expanded use of the renewals obligations for large-scale electricity genera-
tion, which had been in place since 2002, as well as feed-in tariffs for small-
scale renewable electricity generation from 2010 onwards. This was
accompanied by strategic investment in renewables, carbon capture and
storage, grid capacity, transportation and storage in sustainable infrastructure,
along with related R&D. The streamlined regulation and planning of marine,
offshore wind and nuclear power were combined with market-oriented
mechanisms of decarbonisation. These involved up-front financing of energy
efficiency, internalised through energy bills and supplemented by clean energy
cash-back schemes (DECC 2009). Crucially, energy supply and utilisation
reform would also include the phasing out of coal, in effect making the
United Kingdom the first country to commit to a coal phase out. In so doing,
maintaining a decade-old trend of replacing coal with gas, and later on with
renewables. Indeed, in addition to the economic pressures on coal, its decline
was sped up by political means, such as the Large Combustion Plant Directive
and then the Industrial Emissions Directive (Staffell 2017: 463n). Thus, in a
historically unique political move, a Labour government would initiate
the shut out of coal from the energy mix — finalising the decline of British
coal, which had formed a major social basis of the Labour Party in prior
decades.

The 2010 elections that resulted in a power shift from Labour to a
Conservative—Liberal coalition government were marked by significant con-
cerns with climate change across the political spectrum. Labour’s 2010 clec-
tion manifesto focused explicitly on the transition to a low carbon economy
as a key challenge of future governments (Labour Party 2010}, At the same
time Cameron’s Conservative Party had already developed a distinct political
brand in terms of ‘greening’ the economy. The British Conservatives only
became visibly interested in environmental affairs in 2005, under Cameron’s
leadership. This caused the climate change mitigation and emissions reduction
agenda to join the mainstream of political debate. This was further intensified
by green lobby organisations, such as Friends of the Earth, with their agenda
of channelling environmental concerns into legal measures (Carter 2008).
Also, since the mid-2000s, the British business community has become more
open to tackling environmental issues within the confines of market regula-
tions. The mitigation of climate change has increasingly been viewed as a
new field of business opportunities in terms of improving energy efficiency,
new green technologies and emissions trading schemes. The low carbon initi-
ative of the Corporate Leaders Group — which formed in 2005 and includes
major British corporations such as Shell, Tesco, Unilever and Vodafone —
exemplifies this point. The Confederation of British Industry, the United
Kingdom’s major employers’ organisation, would soon set up a task force on
climate change that should contribute to the communication of related policy
proposals (Strong 2010).
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The Conservative Party’s 2010 election manifesto combined the call for a
reduction of greenhouse gases, with the goal of increasing the cmnpetitiveqess
of British firms in global markets for low carbon technology. Corresponding
key projects included the establishment of the Green Investment Bank, meant
to leverage private sector capital to finance new green techn.ology start-up
enterprises (Conservative Party 2010). In even more sweeping terms, the
Liberal Democrat election manifesto emphasised environmental issues
regarding climate change and the transition towards a low carbon 'econpmy,
underlining a green political profile (Liberal Democrats 2010). Accordingly,
the Cameron coalition government of Conservatives and Liberal Democrats
took off with a distinct pledge to strengthen efforts in mitigating climate
change and promoting energy efficiency, in so doing actually p.ushin_g for a
more interventionist approach. This was done in terms of feed-in tariffs and
new emission standards, despite increasingly vocal opposition from interest
groups in industry and finance. Indeed, the coalition government continued
the established low carbon strategy. Including, among other measures: fur-
thering distinct Energy Acts; accepting the fourth carbon budget through to
2027; creating the Green Investment Bank; establishing a Green Deal for
domestic energy efficiency; promoting smart meters in all homes across the
nation; and reforming electricity markets. The latter was done in a manner
aimed at encouraging companies to do more long-term investment in low
carbon energy generation (Carter 2014: 423-424; Foxon 2013_: 15)‘. Th§se
electricity market reforms were meant to promote a system of feed-in tariffs
with different contracts for large-scale renewables and nuclear from 2014
onwards, introducing fixed prices for energy generators along with market
price oriented compensation for energy suppliers. Emissions performance
standards should limit carbon emissions from new fossil fuel power plants,
while long-term contracts are set to provide a high degree of revenue cer-
tainty to investors in low carbon generation domains, such as renewables,
nuclear and carbon capture and storage (DECC 2011a, 2011b, 2012).
Additionally, tendering is promoted as a possible means to mitigate the
security of supply risk, in line with European market conditions (Meeus ef al.
2012). .

Crucially, nuclear power remained a debated topic in the politics of ].O\.N
carbon transition during the 2000s. In the coalition government, which ini-
tially proposed a major thrust towards decarbonisation, the Conserv:iltwes
acknowledged the opposition of the Liberal Democrats on the nucle;ar issue,
yet Cameron soon confirmed that the new government’s strategic orientation
should allow for the construction of new nuclear power plants. This is in
keeping with the prevailing fuel mix — and also quite in line with the posi-
tions of previous Labour governments (Cabinet Office 2010). Ther‘cforc, the
2008 White Paper on Nuclear Power proposed that innovations might allow
for the ‘eco-friendly’ inclusion of the nuclear sector in the low carbon
cconomy strategy. Indeed, nuclear energy is increasingly seen as a relatively
clean technology, which is likely to make an important contribution to the



chieipy sector’s Jong-term decarbonisation. e military -political aspects of
nuclear capacities also play a key role in this discourse, as is discussed below
(Bowen and Rydge 2011 26). This pro-nuclear stance has not been altered
by the international impact of the Fukushima incident. Fukushima may have
increased perceived dangers in comparative risk assessinents when examining
low carbon transition options, yet without damaging the generally positive
standing of nuclear energy in the British energy nux (Rhys 2013). In fact, the
Conservative Cameron and May governments have voiced continued polit-
ical support for nuclear power as an energy source. Also, the building of new
nuclear power plants is clearly an option for the future. In 2015 the Conser-
vative government announced the construction of new nuclear reactors that
should contribute to the low carbon energy system of the future (Pemberton
2017).

However, the matter of climate change mitigation and low carbon trans-
ition has recently become the subject of some serious conflict within British
politics. While the Cross-party consensus on energy and climate policies has
largely been sustained, growing divisions within the Conservative Party have
turned climate change into an increasingly partisan issue. For instance, the
Conservative position on the environment involves cautious support of frack-
ing, while becoming ever more critical of the subsidy-based promotion of
onshore wind power and other types of renewable energy sources. During
the Liberal-Conservative coalition govermment, environmental debates were
reflected in controversies between the government’s economic and environ-
mental affairs departments. Both departments were stacked with Conservative
and Liberal Democrat leadership personnel, and repeatedly communicated
conflicting policy strategies on these issues, despite belonging to the same
administration (Macalister and Harvey 2013). This burgeoning stance towards
low carbon policies reflects growing discontent among Conservatives on the
economic costs of emissions reduction, which allegedly pose an increasingly
unbearable burden on businesses and their competitive performance. Thus,
the promotion of subsidies for offshore oil and gas exploration has become a
debated topic, while the legally binding definition of decarbonisation targets
remains controversial (Carter 2014 429-430).

In actuality, recent reforms under Conservative leadership have involved
feed-in tariff auctions, which provide a competitive market mechanism to
counterbalance price distortions; a policy motive that has become ever more
pronounced since the Conservatives took over again in 2015. However, with
Prime Minister May in charge, the Conservative government seems set to
maintain the low carbon agenda of previous governments. A government
proposal from November 2015 aims to deliver on the phase-out of unabated
coal use by 2025. As coal use is at a historic low, with major coal plants
closing, the remaining ones being over-aged, and electricity generation from
solar surpassing coal for the first time, it seems as though the Conservatives
may be ready to put the finishing touches to the complete phase-out of coal
(Littlecott 2016). Still, this does not imply full-blown policy continuity with
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recent Conservative povernments, for the level cnt'§tll’[3t’l‘t tor ll‘ll{‘\r\v'.l.hl(‘sllli‘l.\
been revised, o particular, support t;m‘ onshore wind and 'sul.-;.r }1‘11(;:(;\';:1;:‘1:1
las largely been withdrawn in an cﬂm't to p_u.s‘h the ‘.1gc1‘1d‘| of En(.;r‘vt\l‘ ‘,‘,‘ {.d
competitive pressures as key forces in moulding the Lnugy 111%11 tth r.cmw:
M016). Most specifically then, British low (.:arbon polu‘luz sxgn‘; , n renew
ables might expand, as long as they are driven by }n}nkic,tsj Wltru}:}t ue ti;c
remains a politically charged (and government sub51d15(c.( % 4L(c;)mpom_
conergy mix — while coal is phascq out at last (Keay 2011 nt)-.' P
The upsurge of critiques against low carbon transition stra gt;ﬁ 1o
United Kingdom, however, are not only an echo Ofbusmsss interests 1 %titivi
repulatory measures that may drive up costs alnd"en‘ anger co?tie e
advantages, but these positions also represent substantial cr:ti(:ls_msto the efl
cacy of the implemented policy strategies. A common dlfzn.omma t(;]rc ) both
proponents and detractors on energy and climate }13011c1cshn; ¢ Unied
Kingdom, 1s provided by the insight that 'thc economy’s low carbon o
is in need of a solid legal basis that crcdlf.)ly.connnlts government. 11_v:: “C.
long-term nature, strategies for decarbonisation may facc. t}mci mconsll.:ej 13}(
problems as governments may be tempted to postpone dxfhfu }t rpea;m .law
this respect, the combination of long—term.commltmeuts enshrine in Jaw
with statutory short-term targets have been singled out as th.c most p1t wardi,
way forward (Fankhauser et al. 2012). Also, the strategic oncriltatfim :)em 0.{
credible long-term commitiments may in fact encourage the -c TV(, opl(ji e
new low carbon technologies, as firms prepare for tougher c1r ]mn re utc Olm
targets and thus channel resources into related tcclmologm; [11.1111(;7111”1].(;
N(;nethe]ess, critics of this market-oriented, law-based approac -11g11 1gdl the
persistent problem of uncertainty regaz‘din_g cost-benefit patterns 11‘]‘ 12 he l ec.cal
bonisation of the economy, including with respect to related technologi
innovations that should serve as the drivers of a low carbon trans.mon; .
First of all, the feed-in tariff model that is set to b%' cmp]nyc:dfn fh(i)Umte1
Kingdom means that energy generators are to be paid the fifﬁelci;w ‘d(l:tw:i:
the contract reference price and the elccmcxty market price. A ‘egc ‘y, \
measure reduces uncertainty, stabilises expectations and promotes'trans}()iarint
cost calculations in a turbulent technological setting. It.has bccn argu;_.f tha
this model, which resembles pioneering German rggulatmns, 1 11{19& e ec}zn(r:}
at increasing the share of renewables than the previously ac;io[:)t(-r(g<1_[1)1prt(k)1;:1‘cCOSE
renewable obligations (Mitchell er al. 2006; Foxon et al, ‘2(.).[)5). : t‘ih,‘ ‘ tsolar
challenges related to the support of new energy md.us.rl.les, ;:1(,- a;wable;
remain largely unresolved. Levels and dzrc_cnons gf subs;dmflg t 1{. u:n 2
sector seem to be uncoordinated across industries and tef,hno oﬁim, w |
breeds uncertainty for investors. Moreover, energy and clnn'ate change pIO;
icies scem to overlap, leading to a relatively complex pczhcy.f r.egmlentllad
differs between business sectors and individpal firms. All of Atlns is hpara tieci
by disparities in carbon prices across industries and ‘fu.e]. type,sd— \;11; l;;fls 2
larly high price differentials observed hetwe‘en electmm;y an .0. o, 201,1))
well as between high and low energy-intensive companies (Bassi ef al. 3).
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These problems may reflect the overall structure of low carbon policies, tor

legal frameworks such as the Climate Change Act start by setting mandatory
targets from which actual policy strategies are derived. The ultimate process
of policy-making is massively influenced by interventions from interest
groups. Governance and feasibility problems concerning the extent of decar-
bonisation and emissions reduction are prevalent in such a complex eco-
nomic, social and political experiment as the transition to a low carbon
cconomy (Pielke 2009).

Rent-seeking, as well as the stifling of competition and mnovation, are
critical concerns with price regulation and subsidies. It has been pointed out
that feed-in tarifks will also be implemented for nuclear energy, which means
that the British government will negotiate long-term contracts for the supply
of nuclear energy at the guaranteed price using the feed-in tariff mechanism.
This price regulation implies that nuclear power is going to be subsidised on
a major scale, regardless of cost and efficiency considerations, A major cost
concern that should be addressed is the long-term social cost of nuclear
energy (Toke 2011). Additionally, the regulation of nuclear energy industries
is among the most politicised in the energy sector. This can be seen in the
fact that a major corporate player in the British energy supply — and in nuclear
energy — is EDF energy, whose parent company is state-owned French
company EDF. In effect, subsidising nuclear energy equals subsidising a
foreign government-run enterprise through domestic fiscal resources; resem-
bling a transnational transfer of financial resources that transcends the logic of
market competition and its regulation (Theurer 2013).

These issues once again hint at a diversity of economic and political rela-
tions that transcends the British image of a LME, and pinpoint direct govern-
mental influences on business affairs, which even reaches the transnational
level. In this manner, the transition towards 2 low carbon economy is subject
to governance mechanisims and bargaining relations that are settled well
beyond the confines of the nation-state — and thus also beyond the strict
limits of national models of capitalism. Transnational and — in the case of the
European Union — supranational interactions clearly are of great import. Yet
these political-economic interactions increase the complexity of policy-
making and, in doing so, invite extended rent-seeking activities of organised
interest groups, which push for an agenda of special regulatory treatment and
subsidies. Of course, the resulting policies suffer from mconsistency and thus
damage the case for long-range strategies and decarbonisation policies. These
aspects of rent-seeking and policy inconsistency become ever more compli-
cated once the regional policy level is considered. Strategies for the promo-
tion of a low carbon economy in Scotland and Wales involve regional and
urban low carbon energy projects, with these locales possessing their own
ambitious carbon agendas. The Scottish regional government in particular
uses its competences to further regional economic development in the
context of a comprehensive green growth agenda. This is set to transform the
Scottish economy into a green regional economy with the goal of 80 per cent
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of energy consumption emanating from renewables b?' :-Z(ﬁ() (:};t_t]ur? r:(f”;t:]
2012). The recent Scottish referendum serves as a runlx]n er :l.. l_ﬁmn.“]
policy concerns, and their underlying dewamgns from. the e‘gen:j(.)mn I ; A\.
model of capitalism, remain highly relevant in ongoing policy 1slc0urs.e. ‘ w
the Scottish exit from the United Kingdom was prevented by a liat her 11::(1);l
majority, regional varieties of transition paths towards a .low n}:lar Ong-j;ﬁaritiei
are set to persist. In this regard, the UK case of transition shows s .

with the Canadian case (Harrison, Chapter 2).

s . 5
Actors and coalitions in the United Kingdom’s low
carbon transition

Understanding low carbon economy policy efforts requires the ) ;e-
examination of institutional actors and processes that tmnscenltj pa-l"tyipo 111:;
and governmental affairs. As outlined avae in Fhe case ohf La (;u: s ::r(;ct)en e
fiscal approach to the low carbon tra'nsltu.)r}| itis a fact t alt -po nty s - ;glhat
remain subject to institutional constraints. These mlclude po lc?y‘ 1;{& WO ; ; !
are dominated by organised business interests, while Fsys.tematma_y f.:X(_' u};ng
environmental NGOs and other civil society actors. This may hmt‘at',; -JSIC
lack of voice when it comes to the communication of env:romn.Lptla Ym::
cerns within political systems; an aspect that is aggm‘vated l:y a BfIfm 10; ;(;al
oral system that has scymied the emergence of th.e (m:ch .l arty as ; p el
force in the United Kingdom. However, changes in UK (,lll.lldt(, po 1\t1fs sin :
the mid-2000s reflect a comprehensive rcoricntatmrlA0~f.husm_ess m_tLr.tsts an ]
political actors. This is based on the persistc.nt actwvities of eny;r('nlm‘lfnta
interest groups and is framed by wider international, as well- as ’l.egl‘ona. , a‘ttc.n \
tion to this issue. The temporary alliance het.wcml Cameron’s (,(jll:‘,t.rv(li W}
Party and the Friends of the Earth NGO p]_'ovu.‘les a nm-st 1'c[tiv;111; ‘TXJ.":riers_
this political agenda and strategy revamping in the conte).xt.o a c:( 9814.
hensive societal change of perceptions of environmental affairs (Carter 2014:
430\;/&111)-& comes to the actual operation of .thc transition tgw;arc?s a.Iov\i
carbon economy, the interactions between bl.lSHICSSCS and their 1.nzst1tut;(-)na
environments are the most important, involvmg actors ‘and coalmo‘ns 1(_)111
the domain of business associations and labour unions. It 1s stalldard.f’La’s?nlfllgj
in the VoC framework that the role of assocmtlonef] governance is lLf;s rel-
evant in LME;s, such as the United Kingdom,. than in Lrelatlonai anld a;asgc:ar—
tional types of capitalism, such as Germany (Mikler 2009: ].Of5, s]ee atso X ;Jeec_,
Chapter 5). A case in point is the govemaqcc-rci_atcd role ‘0 vo u(:{m Ia<r31; iom
ments by business in the politica]At:‘conomlc setting of the Unite ! i :its t(;
They may be quite prominent wnt.h regard to corporal;c comg.u Tm >
report energy use and emissions, which l.lave r.lonethelcss een su1 jec maric
regulations, yet less so regarding an amcglatton of associationa 1gove %
with clear-cut voluntary action. Still, business associations can play a‘ I].l‘Z!Jl(]r
role in the introduction of low carbon technologies in certain strategically
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relevant industries, where they take part in the formation of the knowledge
base tor technology adoption. A fitting example is provided by RenewableUK
(tormerly known as the British Wind Energy Association), which is the
leading renewable energy association in the United Kingdom and focuses on
wind and marine energy. Remarkably, collaborative efforts between govern-
ment and RenewableUK include a Renewables Training Network that assists
77,500 workers in dealing with the prevalent skills gap in the British renew-
able energy industry (RenewableUK 2014). In this way, it contributes to
associational efforts in skills formation as a prerequisite for expanding the
supply of renewables. Of course, labour unions also have a stake in the pro-
motion of a low carbon economy at the firm and industry levels,

However, the asymmetrical distribution of business opportunities and eco-
nomic costs arising from the low carbon transition across firms and industries
amounts to a distinct pattern of industrial change, which breeds attitudes of
ambivalence among some towards the envisaged low carbon economy. In
fact, this ambivalence has largely prevailed in the various business associations
and communities that are also involved in the recent Conservative criticism
of low carbon initiatives. The Confederation of British Industry, which is the
United Kingdom’s leading employer federation, promotes a course of ‘ereen
growth’, which maintains that energy security and aftordability need to be
tackled through exploring new business opportunities in working towards a
low carbon transition. Yet inter-industry  differences in energy  intensity
require specitic  decarbonisation strategies and targets that fit both the
domestic and international competitive situations of firms in each sector, and
thus allows for a level playing field with manageable long-term commitments.
A stable market framework that promotes competition within the energy
sector while prioritising energy aftordability is an indispensable basis for
turther low carbon initiatives (CBI 2012). Low carbon cconomy ambivalence
also applies to British unions, which are historically an, active part of the
Labour Party and thus have quite an outspoken institutional position in
policy-making. The Trade Unions Congress supports renewable energy as a
means of low carbon transition. In particular, it demands feed-in tariffs to
encourage the sustained use of renewable energy and a corresponding shift in
the energy mix towards rencwables. However, the remaining coal industries
are not completely out of the picture as the TUC has argued that coal and gas
should become more environmentally friendly through new technologies
such as carbon capture and storage. Reaching technologically viable ‘clean’
coal has thus been an overarching strategic motive, which contradicts the
policy of phasing out coal. Moreover, there is 1 clear-cut promotion of the
building of new nuclear power stations to further reduce carbon emissions,
which means that for the TUC nuclear energy is set to remain within the
domestic energy mix (TUC 2013).

This aspect of maintaining a reliance on nuclear energy underlines the
confrontation of economic and political interests and ideas in the making of
a low carbon economy (Hubbard 2014). All the way through the 19905
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|I|)\-'I(i{‘l\ ()'. Ill]l'l('ill' p‘)\\’t'i' were 'l'llltlt‘l‘ constant t‘L‘UIl()‘IHI("]‘H'l‘x'\]'llll‘(',rll:\\,’((:lll
:Imm»_h British Energy took over major nm‘lc;u'Vpl;lmﬂts-?f] : )]i](:_-h..l].(:_\:lz_‘l,y'
.Is'-‘!*l‘tv preceding debates on the 5(.)c1ul and uc?>l(1g1F(1 1u‘)tstx Zui.iw, ,t.hv :,‘““'(‘,"t
policy makers reverted to promoting the mu.le%u li!L. uiry‘ " )th, e
I he 2008 White Paper on Nuclear Power ()utln_lcd a renewa ( b .“ e
wotor that was met by rather fragmented resistance fro:p .u‘lvzm I...l.“I“
proups. While building new nuclear power plants f‘{:mau;: '(;;]L\gut;]):“llh;-“.
\.'.qnurc, the British government has been willing to gm‘nt su 511 1 e
endeavours (Geels er al. 2016). In 2015 t.he government anu(-).um’L.;l ﬁn.““ .”l
Aied construction of two European-designed nuclear rcactm\:i, pa;‘r -y‘iw.‘| i
Iy Chinese utility companies. This aggoupcmnenﬁ \ivas laggc' )tf'!pc {Lhtt - 1;“.
top -down decision without civic participation, tl.lus (,();Fo orating e 1}“"“.
«ion that the governance ofnuclea.r energy rcmams‘vsTldJect ti:t-lsidé,mwm,\,,.
ol policy design and i[llpll.‘nl{’[}t.éltl()ll tha.t laclks hamd e‘r‘nzn‘ Sy
credentials (Pemberton 2017). The qu.csuon is, why 'ocs 1e : -”;i\. \[,I e
ment proceed with such a clear ncomn.urment to uuclcar{):)we!g.lm liu‘_ l.hm_.-h
thrust is against a global trend of moving away {.l'()l]l n}JE]t%r'- “t. .m"hh i
nuclear industry has held a rather low proportion of ¢ f{.(_.tl’l](..l}’.]” . Wmili
cxhibited a low degree of innovativeness and h‘us a I?Cglzgll-) L' .‘s'ldTL .
markets. In these metrics it differs m;lrkedly' frm})ﬁ its (1.L“lll"llld1] L(.;lhl'l.ll .,!(I,”,'
which is subject to a national phasciout _pohcy. Ih.lh Britis 1.1.1;’1: ‘.;“"'r,‘ "
context may be explained by ideological factors rclatmg {o 1.111. 1 :1 )./_i., ﬂ.nlu.“”‘
particular with regard to the maintenance of nluclcar 5}11[‘1]&1‘![11(. t]] .““l" ”\:
which are at the heart of the UK’s status as an nternational politica i
r (Cox et al. 2016). B ‘
Im?\[ﬁ:c (L(-(',(;;\;:w;i.nding ;1)ct()1~s and C()a]itiun:s' that Shflpl? th.c i:;,mh l)w;sl:}llill::Iw".::l.ll.
1 low carbon economy can be characterised as foll()w§. ain %]0 ' ..( e
porters of a low carbon agenda are sn.mllcr poht?call parE:Acs, nan;‘m.y ‘1:(“ “-“w”l
Party, which holds influence prun;-m.ly w.hen it Lf.)mcs ‘to Ijl(]) ].(\Ay[.h{.' o
and less with regard to actual etcll-mmstr;l‘tsve capacity, zts ‘V\-f(, le.l.' o
Democrats, which have emerged as a third political fm‘u'. ;ll pa ;;1‘] " .m‘
have consistently promoted low carbgn concerns, }m_lun_iug' w;l (.lw L
former coalition government. The cnv1ronm.ental on‘e-ntat.s-;mr\‘;.t ; u”] ll.',,.;.
level should be mentioned, in particular with the §Lf);:tls 11 ‘Itl‘(‘:l(-; “i”,-,.
The Labour and Conservative parties are more ambiva cnt’ ':(I)Wll' l“. lh;mh
I abour government introduced the .low‘ carbon ccon‘or.ny.a{_,gt::.:nn s
politics, involving highly controversial fiscal measures in 1t.s”u.|‘]] i ”.” ki
was Brown’s Labour government that promoted tbc mo‘s}t} H.t i h.”":;.,l
frameworks and regulatory instruments. At the same EllllC,‘I‘.,tl -n‘l“t“I“ i
the need for combining environmental 3}1@ business conu‘m’s in f)| a ”,_;I -’
growth and mnovation model fo_r the I_Srltls:h economy. R-L,thlfluﬂlﬂ: “.m.ll”
u;udcar energy were to be part of the diversified cnergy mm ‘ (ﬂ “.IM‘.' s
nation of business and environmental concerns V.Vzlb p-u.sn,n 1: rz(;[. 08y
inter-departmental policy conflicts. These woulc.i‘sct p\mp():f(“]“.i al, .“ ot
breaking measures in the Department of Environment, Food
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Aftairs against adherents of market-imaking and shaping solutions in the Treas-
ury, the Department for Trade and Industry, and the Department for Trans-
port. The Conservative Party then reinvented itself under Cameron’s
leadership as a political force with a clear-cut environmental agenda, in so
doing revamping an approach that aimed to use markets as coordination
mechanisms in support of a low carbon economy. This reinvention of the
Conservatives was pursued in temporary alliances with civil society actors, n
particular with Friends of the Earth. Industry associations also played a major
role in the making of low carbon alliances. The Confederation of British
Industry, with its task force on climate change, plays a supportive role on this
point. This mirrors activities from within the managerial business elite, such
as the low carbon initiative of the Corporate Leaders Group, accompanied by
industry-specific associations such as RenewableUK in the wind and marine
energy sector. On the union side, the Trade Union Congress is quite clear in
its support of the low carbon transition and applies a comprehensive cross-
industrial approach that involves both “clean’ coal and nuclear energy.

Actors and alliances that are set to slow down or even abolish the trans-
ition towards a low carbon economy are most prominently active within the
Conservative Party. While business-related public protest against carly Labour
efforts to promote Jow carbon policies by fiscal means have led to an abolish-
ment of this policy strategy, current debates address business concerns with
the economic costs of low carbon policies. These argne that ambitious
national regulations may negatively affect the competiiveness of British
industry, and put a monetary burden on domestic energy users and con-
sumers. It may be underlined, however, that the dominant discourse on align-
ing business and environmental concerns was origmally pushed by Blair’s
New Labour during the late 1990s. In this manner, the Confederation of
British Industry also plays a key role in communicating the need for policies
that are simultancously market compatible and business friendly. This,
together with persistent concerns with energy security, might actually slow
down the transition process towards a low carbon economy.

Whether the recent political turbulence regarding the British exit from the
European Union impacts the United Kingdom’s low carbon transition in a
positive or negative manner is still subject to debate and turther observation.
The advocacy of *Brexit’ during the referendum campaign did not coincide
with specific political positions on decarbonisation. Brexit support came from
Conservatives and right-wing forces that sympathised with climate change
denial, while more radical environmental elements of the Labour Party’s left
flank, and other leftist groups who support interventionist climate change
policies, also backed the Brexit decision. Apart from these diffuse political
constellations, it remains true that the United Kingdom is the only major
European economy with legally binding emissions targets that are actually
more ambitious than those pronounced by the European Union. This situ-

ation is not affected by Brexit. Also, EU directives that would need to be
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Trading Scheme. Indeed, as the United Kingdom has been pushing forward
and transcending EU regulations with more ambitious goals, even under
Conservative governments, a post-Brexit dimatg. policy roll-back seems
improbable (Staftell 2017 474). More significant f(n_‘ the l.ow carbon trans
economy may be the impact of Brexit on the national
For instance, the loss of funds for low carbon encrpy
innovation as encapsulated in EU schemes such as Horizon 2020 need to be
considered. Moreover, ‘green’ funding by means of EU Structural andd
Regional Funds are at stake and ﬁmding _by the European l:‘wc:.itmcnt Bank
may become inaccessible (Hepburn and 1‘L’ytc\bnyrm 2[)]_7). This may n-mll
i a further intensification of market-based innovation efforts combined with
a further extension of ‘green’ finance in the domain of venture czlpital, 1!ui!r
in line with the basic structures of the complex interdependencies of the

ition of the British
innovation systen.

British model of capitalisim.

Conclusion

The United Kingdom follows a distinct trajectory in the transition towards
low carbon economy, which combines political-administrative features, s h
as carbon budgets, with legal frameworks for market regulation and the public
support of low carbon innovation. In cﬂl‘ct,. thCSL‘- measures have promoted s
comparatively successtul eftort at the reduction of grccnluu‘lse gas and carbon
cmmissions, based on a rapid phase-out of coal, the expansion of rencwables
and the persistence of nuclear in the energy system. Also,. n tl.w case ol th
United Kingdom, technological innovation is the key variable in the proves.
of low carbon transition. The corresponding pational innovation system v
part of an institutional setting that may be labelled a [ME ﬁ'om_thcr viewpoml
of the VoC perspective. Its market-oriented policy focus, Wltl] its lopie il
arm’s length regulation, is inherently combined with hybrid (‘IL'!?H'HI'. that
introduce aspects of non-market governance modes. An example is the UL
Innovation Investment Fund, a public fund that promotes investment im new
high-tech enterprises and which is among the largest European fec himologpy
venture capital funds. An accentuated role of government can also be tiaed
to the nuclear energy domain.

In the United Kingdom, as in other OECD economies, the tranuton
mechanisms to a low carbon economy are subject to debates on the feasthiling
of emission targets, encrgy supply security and the efficiency of market wepn
lations in the face of counter-productive rent-secking. It remains a key chal
lenge to mediate these concerns, which have recently gninml. m pohitical
weight, with the ongoing need to implement \alrcacly (‘Sluh‘ll?.ht‘&i Larpetn
towards further carbon reduction. The Brexit referendum decision to leave
the European Union adds to the complexity of these issues, as 1 "”.‘ll tth
institutional and financial core of the British innovation system  quite aprt
from its unforeseeable impact on the future position of the United Kinpdom

<1 the olohal division of labour. At this point, it is evident once more that th



mistitutional substance of the British Vot
.m.d n'gulul‘lm_l ot market coordination. 'I'his political rationale and its concern
with the performance of markets is an indispensable element of the British
type of LME; an assessment that is well illustrated by its conteste
towards a low carbon economy.

rests on the political construction

d transition

4 Climate change politics in
Japan in the aftermath of the
Fukushima nuclear crisis

Miranda A. Schreurs

Introduction’

Japan is one of the world’s largest emitters of greenhouse gases, accounting for
about 3.4 percent of global CO, emissions in 2014 (World Bank 2017b). As
the host of the climate conference at which the Kyoto Protocol was reached,
Japan has been a relatively strong supporter of global action on climate change.
Under the Kyoto Protocol, Japan committed to reducing its greenhouse gas
emissions by 6 percent of 1990 levels by 2012. Making use of the Kyoto flex-
ibility mechanisms, Japan met its target. At the Copenhagen climate negoti-
ations in 2009, Japan committed to reduce its greenhouse gas emissions by 25
percent below 1990 levels by 2020, a stronger target than the EU’s commit-
ment to a 20 percent reduction over the same time frame. Behind this ambi-
tious target were plans for a wide-scale expansion of nuclear energy and further
improvements in the country’s already strong energy efficiency performance.
These plans were, however, abruptly abandoned as a result of the March 11,
2011, triple disaster of an earthquake, a tsunami, and nuclear meltdowns that
crippled the Fukushima Daiichi nuclear facility and eventually led to a near total
shut down of the country’s nuclear facilities. At the time of the Fukushima
nuclear accident, Japan obtained over a quarter of its electricity from nuclear
energy. Six years after, Japan obtained less than 2 percent of its electricity from
nuclear energy, as the process of restarting nuclear power plants has been slow.
The Japanese people rallied together after the triple disaster and combined
their efforts in what is the single most impressive energy-saving initiative any
country has conducted in recent memory. As a result, substantial reductions
in electricity demand were achieved. Nevertheless, the government was
forced to abandon its ambitious greenhouse gas emission reduction targets.
Carbon dioxide emissions have since risen dramatically as the electricity
demand that was previously being met by nuclear energy has had to be
replaced by other sources, primarily coal, oil, and natural gas (see Figure 4.1).
In 2013, despite the impressive energy-saving initiatives, Japan’s carbon
dioxide emissions were 10 percent higher than in 1990. At the 2013 climate
negotiations in Warsaw, Japan announced it was abandoning its Copenhagen
25 percent emissions reduction pledge and would no longer use 1990 as its



