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Abstract:

In order to reconfigure global socio-economic systems to be compatible with social
imperatives and planetary boundaries, a transition towards sustainable development
is necessary. The multi-level perspective (MLP) has been developed to study long-
term transformative change. This paper complements the MLP by providing an onto-
logical framework for studying and understanding the role of narratives as the vehicle
of meaning and intermediation between individual and social collective in the context
of ongoing transitions. Narratives are established as an analytical entity to unpack
how disturbances at the level of the socio-technical landscape are translated into and
contribute to the transformation of socio-technical regimes. To illustrate and test the
approach, it is applied to the case of the Fukushima catastrophe: The narratives in
relation to nuclear power in Japan, Germany and the United Kingdom are scrutinized
and it is explored how these narratives have co-determined the policy responses and
thus influenced ongoing transformation processes in the power sectors of the respec-
tive countries.
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1 Introduction

Starting from the Club of Rome’s “limits to growth”-report (Meadows, Meadows, Randers, &
Behrens, 1972) it has been increasingly evident that industrialised societies, their lifestyles,
consumption patterns exceed what the planetary system can provide over the long run (Rock-
strom et al., 2009). At the same time both within countries as well as in between countries
great inequalities still exist. Basic human needs such as food, water, health and energy are not
met for billions of people all over the world. The social foundations of our global society re-
main fragile (Leach, Raworth, & Rockstréom, 2013). In other words, our global socio-

economic system is highly unsustainable and needs to be transformed.

More concretely, for the energy sector in order to abate dangerous climate change means that

“[t]he stabilization of greenhouse gas concentrations at low levels requires a fundamental

transformation of the energy supply system, including the long-term phase-out of unabated

fossil fuel conversion technologies and their substitution by low-GHG alternatives”. (IPCC,

2014, p. 46),

This certainly is a daunting task, but it is often less an economic or technical problem than a
political one. Take climate change as an example: Technical options to mitigate climate
change and limit global warming to below 2° C are available and the cost are considerably
lower than many have expected and certainly much lower than the cost of inaction (IPCC,
2014). Still, change does not happen or at least not at the required speed. A reason is that the
global economy is locked-in into unsustainable practices not only through the legacy of the
infrastructures that have been built up in the past but also through political and institutional

settings and processes that are resisting change (Unruh, 2000).

It is this socio-political environment to the various production and consumption regimes and
in particular industrial and manufacturing regimes (Dosi, 1982; Turnheim & Geels, 2013) that
this paper is particularly interested in. The paper builds mainly on two strands of literature: 1)
transition research, in particular the Multi-Level Perspective (MLP) as an heuristic for under-
standing sociotechnical transformations, (Geels, 2002, 2010a) and 2) Structuration Theory
which heavily influenced the development of the MLP (Grin, Rotmans, & Schot, 2010;
Stones, 2005).

The MLP research framework separates three levels of transition analysis. The Regime level
“is the rule-set or grammar embedded in a complex of engineering practices, production pro-
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cess technologies, product characteristics, skills and procedures, ways of handling relevant
artefacts and persons, ways of-defining problems; all of them embedded in institutions and
infrastructure.” (Rip & Kemp, 1998, p. 338). Technological Niches “are spaces where net-
works of actors experiment with, and mutually adapt, greener organizational forms and eco-
friendly technologies.” (Smith, 2007, p. 427) In these Niches, outside or at the fringe of the
socio-technical Regime, novelties and innovations can emerge and mature under protected
conditions (Smith & Raven, 2012). The socio-technical Landscape level “forms a broad ex-
ogenous environment that as such is beyond the direct influence of regime and niche actors”

(Geels & Schot, 2010, p. 23).

A necessary condition for a successful socio-technical transformation in a given field is the
existence of both successful innovation activities in niches and external pressure on the socio-
technical regime coming from the landscape level: “There is no simple cause or driver in
transitions. Instead, there is co-evolution within and between levels, i.e., processes at multiple
dimensions and levels simultaneously. Transitions come about when these processes link up

and reinforce each other.” (Geels & Schot, 2010, p. 27).

However, the three levels and their respective interactions have not received equal scholarly
attention in the past. There is substantial literature available on niches: What the conditions
are for creating a fertile soil for innovation in niches, how interactions between the niche and
regime level can play out, and even how niches can be strategically managed to nurture inno-
vation (D. A. Loorbach, 2007; Smith, 2007; Kern & Smith, 2008; Vo83, Smith, & Grin, 2009;
D. Loorbach, 2010; Smith & Raven, 2012; Grin et al., 2010).

Interactions between the regime level and landscape level have received much less attention,
though. In line with Grin et al. this article conceptualizes the socio-technical landscape as the
universe of influences exogenous to the various co-existing socio-technical regimes (Grin et
al., 2010). The central questions this article addresses are the following: How is the socio-
economic landscape reflected in socio-technological regimes? And how can changes in

the landscape translate into socio-technical regimes?

The article sets out to explicitly integrate narratives in the conceptual framework of transition
research. It introduces narratives as a key analytical entity (section 2) and formulates a theo-
retical framework which helps to understand how narratives can influence and in fact co-
determine everyday decision-making by regime actors (section 3); it discusses how narratives
contribute to delimiting the space of what is ‘politically feasible’, thus contribute to the inertia

of regimes with respect to socio-technical change beyond technological and political poten-
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tials (section 4). The usefulness of this conceptual approach is tested by applying it to the case
of the Fukushima earthquake and the associated nuclear meltdown in the Fukushima Dai-ichi
power plant (section 5). This landscape shock has had significant impact on the energy regime
in Japan and energy regimes worldwide. The article illustrates how differences in discursively
prominent narratives in Japan, Germany, the United Kingdom have co-determined policy re-
sponses with strong effects for the ongoing structural change of the socio-technical systems,
specifically changes in the power sectors of these countries. The article concludes (section 7)
by evaluating the usefulness of the approach and developing ideas of how the narrative ap-

proach could be improved and expanded in the future.

2 Definition

What are narratives? In this article narratives are defined in line with Roe as simple stories
that describe a problem, lay out its consequences and suggest (simple) solutions (Roe, 1994).
Incumbent actors typically formulate their basic patterns of arguments about the challenges
confronting their respective socio-technical regimes in the form of narratives. Talking of nar-
ratives is essentially talking about meaning encoded in language. This language does not only
represent the facts and objects under consideration, but arguably this language also shapes the
recipients’ understanding of the same facts and objects through its ordering function
(Gadinger, Jarzebski, & Yildiz, 2014b). For this analysis, the ‘objective truth’ of narratives is
not a relevant property, as the success and traction of a narrative is determined much more by
its internal logic and rhetorical persuasiveness in the context of the concerns and believes of
those who use them and their audience than on any empirical verification (Gadinger et al.,

2014b, p. 70; Kahneman, 2012).

In this way, narratives characterize a system framing that becomes the action guidelines for
the regime actors (Byrne, Smith, Watson, & Ockwell, 2011, p. 9). However, there might also
be narratives that are less visible. Narratives that are used by more marginal groups and that
frame identical challenges in a different, sometimes even contradictory, way (Hermwille,
2014, p. 39). What both have in common is that they are “subtle articulations of collective
certainty” and thus describe collective rather than individual patterns of meaning (Gadinger et
al., 2014b, p. 68, translation by the author). Again, this ‘certainty’ is not an objective one. It
may as well assert certainty over objectively uncertain formations or impose uncertainty on
objective certainties. An example for the latter may be seen in the strategies that ‘climate
sceptics’ apply. Despite strong scientific consensus that climate change is real and that its

4



causes are anthropogenic, conservative think tanks such as the Heritage Foundation have been
very successful in collaboration with a network of media outlets in establishing and maintain-
ing a narrative of “the science is not settled yet and hence climate protection measures should

not be taken as they unduly burden the economy” (Oreskes & Conway, 2010).

Both narrative analysis and discourse analysis are concerned with language as a filter any
representation of reality has to go through. While in common language both terms have sub-
stantial overlap and the semantic borders of both can be blurry, in the academic tradition there

are clear differences between the two.

‘Discourse’ has been defined as “an ensemble of ideas, concepts and categories through
which meaning is given to social and physical phenomena, and which is produced and repro-
duced through an identifiable set of practices.” (Hajer & Versteeg, 2005, p. 175) or as “a
shared way of apprehending the world. Embedded in language, it enables those who sub-
scribe to it to interpret bits of information and put them together into coherent stories or ac-
counts. Discourse constructs meanings and relationships, helping define common sense and
legitimate knowledge” (Dryzek, 2013, p. 9). Both definitions have in common that they refer
to discourses as shared set of terms and concepts, instantiated in language, of a rather exclu-
sive community. The ideological frameworks and shared world views of these communities

are of ultimate interest of discourse analysts. The analysis of their language is the means to

interpret these ideologies and world views.

Contrary to that, narrative analysis is interested in the more immediate effects of the use of
language in political debate. “Stories commonly used in describing and analysing policy is-
sues are a force in themselves, and must be considered explicitly in assessing policy options.”
(Roe, 1994, p. 2). Narrative analysts ask rather what language and speech does, than what it
means or presupposes, which are characteristics of discourse analysis (Gadinger et al., 2014b,

p- 80).

Narratives can be understood as the basic elements of discourse, as “phenomena embedded in
discourses” (Urhammer & Rgpke, 2013, p. 64). However, not one narrative defines any given
discourse and neither is a given narrative exclusively to be part of only one discourse. Any
narrative can fit well into a variety of discourses, even if the interpretation of those who artic-

ulate a narrative or are confronted with it may vary.

Knowledge of discourse and discourse communities can complement narrative analysis as to

provide a background against which the perception and interpretation of narratives by differ-



ent actors can be understood. This is, however, limited to cases in which complexity and un-
certainty do not obscure a political controversy to an extent that an identification of clear cut

discourse communities is not possible anymore (Gadinger et al., 2014b, p. 80).

3 Ontological Framework — the Micro-Level

Structuration Theory provides the foundation for the reflection of the role of narratives as
vehicle of meaning and intermediators between the individual and the social collective. In the
following section an excurse through the conceptual thicket of Structuration Theory is provid-
ed in order to lay the ontological foundation on which the proposed understanding of narra-

tives in the context of socio-technical regime transitions builds.

To comprehend how socio-technical regime transitions come about it is key to understand the
relationships between reasoning and behaviour within a socio-technical regime. While the
MLP is presented as “a global model of transitions that captures the overall process” (Geels
& Schot, 2010, p. 29), it is Giddens’ Structuration Theory that, as an underlying model pro-
vides a multi-dimensional understanding of structure and agency within a socio-technical re-
gime (Geels & Kemp, 2011, p. 42; Geels, 2010b, 2014). It is this foundation in Structuration

Theory where our understanding of narratives connects to the MLP heuristic.

With reference to Giddens, Stones argues for a duality of agency and structure, “agents and
structures are not kept apart but [...] are mutually constitutive of each other” (Stones, 2005,
p- 21). Individual behaviour is co-determined by the structures in which one operates. These
structures are rules — the cognitive, interpretive frames and cultural norms — and resources —
economic resources and authoritative and allocative power (Stones, 2005). In acting, the agent
reproduces these structures and thus closes the cycle of structuration. Giddens refers to re-
sources as the structure of domination and to rules as the structures of legitimation (norms)

and signification (meaning) (Giddens 1984).

It is this last structure of signification in which narratives play a central role to moderate be-
tween the individual and the social collective. Narratives are the key vehicle by which signifi-
cation/meaning is transported. But the role of narratives is not restricted to this direct effect.
Structures of legitimation frequently build on signification: Politicians have to provide mean-
ingful explanations for their decisions. If not, legitimation will erode. Also, domination in the
form of (political) power resources rests on successful narratives, as, at least in a democratic

system, political power will hardly endure without legitimation.



All three types of structure can entail objective and material elements as well as virtual ele-
ments. Both constrain and enable agency of the individual. In his Strong Structuration project,
Stones elaborates further on the nature of structures. He proposes to differentiate external and
internal structures (see Table 1) (Stones, 2005). External structures exist autonomously from
the agent and can both constrain the actor or provide him or her with possibilities and capaci-
ties (Stones, 2005, p. 109). Internal structures as interpretive scheme within the agent can be
both general dispositional as well as conjuncturally specific. General-dispositional internal
structures include transposable skills, generalised world-views, classifications, typifications,
people and networks and methods to adapt generalised knowledge (Stones, 2005, p. 88). Con-
Jjuncturally-specific internal structures refer to the agents’ internal perception and conception

of external structures.

External Structures Internal Structures
conjuncturally specific general dispositional
- exist autonomously from agent - situational knowledge - transposable ‘meta’-skills
- involve position-practices and net- - internal perception of external - world-views
worked relations structures - cultural, interpretive schemes
- physical and/or technical configura- - expectations about behaviour of | - classifications and typifications
tions networked others

Table 1: Configuration of structures according to (Stones, 2005)

In this, “the concept of conjuncturally specific internal structures often acts as a hinge be-
tween external structures, on the one hand, and general-dispositional frames and agent’s

practices, on the other.” (Stones, 2005, p. 123).

Stones highlights the role of the conjuncturally-specific internal structures as perceived
knowledge of the external structures that constrain and/or enable her ability to act (Stones,
2005). But how does an individual agent generate such knowledge? How does she develop
these perceptions in constellations where she has no first-hand experiences on which she
could draw? She will have to revert to collective shared knowledge which is brought to her in

the form of narratives.

Moreover, there is also a relational perspective through which the role of narratives becomes
apparent (Garud & Gehman, 2012; Geels, 2010b). Agents are inevitably involved in social
networks. An agent will therefore have to consider the ‘ghost of networked others’ (Thrift
1996 cited in Stones, 2005, p. 93) in drawing on structure when acting. It is not only her per-

ception of the external structures that guides situated practice but also the agents knowledgea-
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bility about others’ internal structures (Stones, 2005, p. 93). How does one build assumptions
over other peoples’ internal structures as to consider the ‘ghost of networked others’? Again,
through communication in terms of narratives. Narratives can thus be conceptualized as in-

termediators between the individuals’ internal structures and the social collective.

In this, narratives provide a means to build a bridge between the micro-structure of the indi-
vidual and the macro-structure of collective, social knowledge. This relationship must not be
understood in a deterministic way, though. The conception provided above does leave room
for individual agency. It is not assumed that the conjuncturally-specific internal structures of
an individual are fully determined by the repertoire of available narratives (Lawler, 2002).
Instead, the individual is still free in choosing narratives that she accepts as credible and dis-
card others that do not conform with her general-dispositional structures. On the other hand
every enactment of a narrative, recurring on it in communication with others, reinforces the
role of the respective narrative within the collective repertoire and underpins its structuring

effect in the next iteration of the structuration cycle.

The functional contribution of narratives in the process of structuration of a given socio-

technical regime is illustrated in figure 1 below.

narratives as vehicles
for signification

Domination

Legitimation

Signification

The Structuration Cycle

narratives as intermediators
between the individuals internal
structures and the social collective

Figure 1: lllustration of the role of narratives in the structuration cycle. Author’s illustration.



4 Narratives and Politics — the Macro Level

Leach et al. argue that the ‘system framing’ that actors in political representation apply co-
determines the appraisal of certain types of policies and/or technologies that often rather con-
solidate the status quo than bring about the kind of change that is both transformative and
directed towards a sustainable system (Leach, Scoones, & Stirling, 2010). By ‘system-
framing’ they refer to “different ways of understanding or representing a system [...]. (T)he
system boundaries, dynamics, functions and outcomes are always open to multiple, particu-
lar, contextual, positioned and subjective assumptions, methods, forms of interpretation, val-
ues and goals.” (Leach et al., 2010, p. 44). Framing thus refers to a choice of perspective and
assumptions and methodological approaches in line with this perspective. It is important to

note, that this choice is mostly an unconscious one and often not reflected upon.

System framings can favour certain development pathways and conceal others. Narratives
play a central role in this concept: they start with a particular framing of a system and its dy-
namics, and suggest particular ways in which these should develop or transform to bring
about a particular set of outcomes. They can reveal the internal logic of the respective fram-
ing, in a certain framing only those development pathways are viable that conform with this

internal logic (Leach et al., 2010).

Knowledge and understanding of the relevant narratives is central to understanding the poli-
tics of sustainability. Narratives allow investigation of the respective system framings of the
actors involved in policy making. These framings co-determine the analysis and hence the
basis for ‘evidence-based decision making’ in the policy process. As Avelino and Rotmans
put it: “/B]y (...) communicating knowledge, one is exercising power, not only in terms of
‘mobilising mental resources’, but also in terms of influencing how other actors mobilize all

the other type [sic!] of resources (human, artefactual, natural and monetary)” (Avelino &

Rotmans, 2009, p. 558).

Changes at the landscape level, external shocks or stresses influencing the socio-technical
regime under consideration, have no inherent meaning. This meaning has to be constructed
socially. They have to undergo a process of “’collective meaning-making’ exercise that use
narratives [...] to tie everyday understandings and experiences with decision-making.”
(Westerhoff & Robinson, 2013, p. 205). In other words, landscape shocks and stresses have to
be interpreted, cognitive relations have to be established to connect the new to the existing.

This interpretation is not contingent or arbitrary. As Czarniawska put it: “[...] we are never
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the sole authors of our own narratives, in every conversation a positioning |[...] takes place
which is accepted, rejected or improved upon by the partners in the conversation.”
(Czarniawska, 2004, p. 5). “Further, narratives do not originate with the individual: rather
they circulate culturally to provide a repertoire (though not an infinite one) from which peo-
ple can produce their own stories” (Lawler, 2002, p. 242). Interpreting landscape change is
synonymic to creating new narratives around or relating existing narratives to these shocks or
stresses. Any social interpretation must be embedded in this repertoire of social collective
narratives. It is this repertoire that limits the ability of political actors — policymakers, civil
society and social movements — to make meaning of proposed policies and thus limits the

space of the ‘politically feasible’.

This change of the socio-political environment may then erode the legitimacy of incumbent
industry regimes, affect financial resource flows, destabilise industrial regimes through
changes in consumption patterns. If the individual effects are strong enough, this may gradu-
ally weaken the commitment of regime actors themselves (Turnheim & Geels, 2013) and
open spaces for niches to cluster with other niches and expand into more powerful niche-
regimes (Avelino & Rotmans, 2009; Haxeltine et al., 2008) or even disrupt or transform the

existing regime depending on the state of the transformative process (Geels & Schot, 2007).

The speed at which a landscape perturbation unfolds has strong implications of how it can be
embedded in the repertoire of collectively shared narratives. The reason is that the develop-
ment or rather the establishment of new narratives needs time. It needs time to simply spread
into the relevant discourses and to unfold its structuring effect through repeated reinforcement
through agency. Landscape shocks therefore must be interpreted in the context of and under
the constraints that the existing repertoire of narratives imposes. Perturbations that begin with
a slow onset — landscape stresses as opposed to shocks — however, may allow new narratives

to develop and adjust to the changing circumstances.

5 Methodology and Material

In order to illustrate the functioning of narratives within socio-technical regimes, the article
discusses how the devastating earthquake and tsunami in Japan and the subsequent cata-
strophic meltdowns at the Fukushima Dai-ichi nuclear power plant has served as a landscape

shock.
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The case was chosen deliberately as it is a widely known and well-researched event for which

“«

extensive literature exists. A historian approach is applied: “...[h]istorians rarely perform
formal tests of theories. Instead, they judge theories and conceptual frameworks for their use-
fulness in writing plausible and interesting narratives.” (Turnheim & Geels, 2013, p. 1755).
Following this line of thought, the article explores the framework's usefulness in creating a
plausible interpretation of the process of events of the Fukushima catastrophe and the policy

responses thereafter.

The significant literature was identified in a hybrid approach. Sources from the scientific lit-
erature have been identified through a strategic snowballing approach. Recent publications on
each of the three countries served as starting points from which further literature has been
identified by citation snowballing (McLellan, Zhang, Utama, Farzaneh, & Ishihara, 2013;
Kingston, 2014, for Japan; Stirling, 2014c, for the United Kingdom; Mez, 2012; Schreurs,
2012, for Germany; and Skea, Lechtenbohmer, & Asuka, 2013, for all three countries). For

the case of Japan, only documents in English language have been considered.

For Germany and the United Kingdom the scientific literature was complemented with a sys-
tematic review of official government statements in the aftermath (up to 6 month) of the Fu-
kushima accident based on the online archives of both governments (ar-
chiv.bundesregierung.de and www.gov.uk/government/announcements). In the British ar-
chive, all documents under the ‘energy’ category and with reference to the Fukushima event
have been downloaded. Off these eight documents only six have been considered as relevant,
because they were explicitly responding to the Fukushima catastrophe instead of merely ref-
erencing it (HM Government, 2011b, 2011c, 2011d, 2011e,2011f, 2011g). From the German
archive, eight official statements (parliamentary statements, press briefings) were downloaded
that included the search term ‘Energie’ and specifically referred to energy policy and the Fu-
kushima event (Bundesregierung der Bundesrepublik Deutschland, 2011b, 2011c, 2011d,
2011e,2011f,2011g,2011h, 20111).

Also, policy documents specifically referred to in the official statements have been added to
the list of relevant literature: the UK Chief Nuclear Inspector’s Report (Office for Nuclear
Regulation, 2011a), the UK Committee on Climate Change’s Renewable Energy Review
(Committee on Climate Change, 2011), the UK National Policy Statement for Nuclear Power
Generation (HM Government, 2011a), and for Germany the Report of the Ethik-Kommission

(Ethik-Kommission Sichere Energieversorgung, 2011), earlier decisions on the nuclear phase-
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out (Bundesregierung der Bundesrepublik Deutschland, 2000), as well as the reversal of this
phase-out in the 2010 (Deutscher Bundestag, 2010).

Given the scope of the public debate immediately after the catastrophe, it is virtually impossi-
ble to conduct a systematic review of the public response with reasonable efforts. Neverthe-
less the literature review was complemented with original sources such as newspaper and

blog articles that provide anecdotal evidence of the public perception of official narratives.

All in all, the research approach chosen did not follow a formal protocol-driven search strate-
gy, but included informal approaches and snowballing techniques that have been shown to be
effective for cases of heterogeneous and complex policymaking questions (Greenhalgh &

Peacock, 2005, p. 1065).

6 Case Study — Fukushima, Nuclear Power and the Re-

newable Energy Transition

The nuclear meltdown in Fukushima was the result of combination of the total station black-
out, resulting from the earthquakes impact on the transmission lines and the automatic securi-
ty shut-down of the nuclear plants, and the inundation of the emergency equipment as a result
of the enormous tsunami that hit Fukushima after the earthquake. This combination led to a
loss of cooling which, in turn, initiated cascading accidents and ultimately nuclear meltdowns

in several reactors (Epstein, 2011).

Some have argued, that the combination of natural disasters in the form was ‘unforeseeable’
(Epstein, 2011, p. 4), but they were certainly unforeseen and left the world in a shock (IAEA,
2015). In this sense the Fukushima events can be considered a landscape shock: they were
unforeseen by the actors of the socio-technical regime and exogenous to their control. The
shock resonated in the socio-technical regimes of the energy sector in Japan, Germany and the
United Kingdom, but differently, because the public debate around nuclear power was framed

around very different narratives in the three countries.

In Japan, the dominant narrative before the nuclear disaster was: “Japan is a densely populat-
ed, relatively isolated island group and has no appreciable fossil resources of its own. Nuclear
power is the only mean to secure energy supply.” Calder referred to this narrative as “Japan’s
Energy Angst” (Calder, 2008, p. 23). Despite the traumatic experiences in the end of World
War II (Hiroshima and Nagasaki), the Japanese population has borne the civilian use of nu-

clear power for decades, and Japan has even become a leading provider of technology for
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nuclear power plants (Calder, 2013). “Nuclear power not only promised to lower power costs
for industry but also responded to both Japan's energy security and its technological ambi-

tions.” (Samuels, 2013, p. 213).

In the United Kingdom the public debate surrounding nuclear power centred around the fol-
lowing narrative: “Nuclear should play a key role in taking Britain towards a clean pros-
perous future as it is a safe power and the lowest cost, large scale, low-carbon electricity
source.” (HM Government, 2011c). While in 2003, nuclear power had been dismissed in an
official white paper as “unattractive” (UK Department of Trade and Industry, 2003, pp. 12,
44, 61), highly placed political figures including the Prime Minister and UK Government
Chief Scientist Sir David King repeatedly presented nuclear power as being without any al-
ternative (Stirling, 2014c). In 2008 the UK government announced the assigning of a central
role to nuclear power in transforming the power sector. The UK media actively contributed to

reframing nuclear power as a climate friendly technology (Doyle, 2011).

In contrast to both other countries, in Germany the debate around nuclear was not dominated
by one single narrative. Instead, two strong narratives competed for dominance in the German
public debate. The first of these two was the narrative of ‘“nuclear power is a potentially
catastrophic threat that we cannot control. Therefore we need a nuclear phase out as
fast as technically possible.” This narrative was promoted by a powerful anti-nuclear move-
ment that established itself in Germany in the 1970s and 80s and played a key role in found-
ing the German Green Party which was first elected into the federal parliament in 1983

(Schreurs, 2012).

However, this narrative was far from uncontested. Just five months prior to the Fukushima
disaster, the German government had cancelled the first nuclear phase-out that had been
agreed in 2000 (Bundesregierung der Bundesrepublik Deutschland, 2000; Deutscher
Bundestag, 2010) extending the designated plant lifetimes of German nuclear power plants.
The main narrative that underpinned this highly controversial decision was, that ‘“‘Renewables
cannot yet technically and economically cover the country's power needs. Nuclear power
will act as a necessary bridging technology until it is certain that renewable sources of
energy can fulfil this need.“ (Bundesregierung der Bundesrepublik Deutschland, 2000;
Schreurs, 2012).

The Fukushima disaster left the world in shock and led to a re-evaluation of nuclear power
worldwide. The remainder of this section discusses how this landscape shock resonated in the

public debate of the three countries.
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6.1 Japan

The shock of the nuclear meltdown in Fukushima had an immediate effect on Japans power
sector. In addition to the breakdown of the Fukushima reactors, all other nuclear power plants
in Japan where shut down immediately. While the risks of nuclear power were only intermit-
tently an issue of broad public concern in Japan at the national political level this changed
dramatically after the Fukushima disaster. In 2012 Japan saw major anti-nuclear protests;
public opinion had changed, turning against nuclear power (Kingston, 2013). Against this
backdrop, the Japanese government massively reversed its energy policy: It proposed a strate-
gy, according to which the country will have to survive in the medium to long term complete-
ly without nuclear power (McLellan et al., 2013). The lost nuclear share of energy production
is to be compensated by the use of coal and natural gas — which reaches Japan via liquefied
natural gas (LNG) freighters — as well as by renewable energy. For the first time, the devel-
opment of renewable energy received attention at the highest political level. In 2010, the share
of renewable energies in electricity production stood at about 5 per cent, 3.5 per cent of that
from hydropower. Since then, however, a massive boom in renewable energy has begun. The
feed-in tariff introduced in mid-2012 developed into a success story, especially for photovol-
taics. In 2012, Japan was already in fourth place of the countries with the highest investment

in renewable energy (REN21, 2013, p. 17).

However, after the re-election of Shinzdo Abe as Prime Minister in December 2012, nuclear
power is seeing a renaissance in Japan. Despite widespread public opposition, recent plans
suggest that a reinstatement is likely of nuclear power in Japan. This development can only be
explained by the strong links within the “nuclear village” (Samuels, 2013, p. 118) comprising
of government, business and political institutions in which the narrative of nuclear power as a
means to secure energy supply is deeply institutionalised and embedded in the socio-

economic system (Hajer, 2006),(Kingston, 2013, 2014).

6.2 United Kingdom

In the United Kingdom, the response on the Fukushima disaster was much less dramatic. Sec-
retary of State for Energy and Climate Change Chris Huhne formally asked the Office of Nu-
clear Regulation to provide a report on the implications and lessons learnt for the UK nuclear
industry (Office for Nuclear Regulation, 2011a). The report concluded that “an analysis of
the Fukushima Dai-ichi accident reveals no fundamental safety weaknesses in the UKs nucle-

ar industry but concludes that by learning lessons it can be made even safer.” (Office for
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Nuclear Regulation, 2011b). Ultimately, the British Government did not alter its plans to in-

crease the use of nuclear power in the near future.

In the United Kingdom, nuclear power was only briefly debated in terms of a potentially cata-
strophic threat. Immediately after the accident officials were keen to stress that British reac-
tors are safe and did so in a very mechanic technocratic manner (HM Government, 2011b,
2011d). Unlike in Germany, an emotionally loaded narrative never entered the mainstream
public debate.

Instead, the focus largely remained on the cost of energy provision (Committee on Climate
Change, 2011; HM Government, 2011c, 2011d) and the fact that nuclear power can reduce
dependence on energy imports. There was simply not a major discourse available in which the
landscape shock could have resonated. To the contrary, some environmental commentators
framed the Fukushima catastrophe even as a proof for the security of nuclear power produc-
tion (Goodall & Lynas, 2011). Nuclear power firmly remains framed as a cost-effective low-
carbon technology in the UK (Monbiot & Chris Goodall, 2011). Revealing is also that the
British Committee on Climate Change that had been established under the 2008 Climate
Change Act concluded its report on renewable energy favours nuclear energy by stating inter
alia that “Nuclear power currently appears to be the most cost-effective of the low-carbon
technologies, and should form part of the [power] mix assuming safety concerns can be ad-
dressed*“ (Committee on Climate Change, 2011, p. 12)

Apparently, it is not relevant to the persuasiveness of this narrative, that nuclear power is nei-
ther cost-effective nor low-carbon. Due to emissions that occur during the entire life cycle —
from construction and operation through to scrapping of the equipment and the disposal of
waste — nuclear power plants have significantly higher specific greenhouse gas emissions per
MWh of electricity than renewable energy (Lenzen, 2008; Sovacool, 2008).

Also, the costs of new nuclear power plants have exploded. Increasing safety requirements are
one reason for this. The experience with the construction of new reactors, such as in Finland
and France, has shown that the construction work is often delayed for years (Thurner, Mitter-
meier, & Kiichenhoff, 2014; Berthélemy & Escobar Rangel, 2015). Despite the very low
global interest rates, companies have to pay extremely high risk premiums for the construc-
tion of nuclear power plants, which lead to very high capital costs. In February 2013, the
news service Bloomberg reported that the French electricity company EDF would bow out as
the last bidder in the race for a new nuclear power plant in the UK if the British government
would not ensure the profitability of the project (Patel, 2013). Thus set under pressure, in Oc-

tober 2013 the British government agreed upon a minimum price with EDF of about 90
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pounds per MWh of electricity, including compensation for inflation and guaranteed for 35
years (HM Government, 2013). This price is significantly higher than the costs that are paid
for most renewable energy sources, and about twice the current market price.

Recent research suggests that the British Government’s strong support for nuclear energy may
also be based by military-related nuclear interests, in particular maintaining infrastructure to

support the fleet of nuclear propelled submarines (Johnstone & Stirling, 2015)

6.3 Germany

Nowhere was the change of energy policy more rapid and radical than in Germany
(Wittneben, 2012). Only four days after the earthquake and tsunami and while the nuclear
catastrophe was still ongoing, the German Chancellor Angela Merkel announced a temporary
shutdown of the seven oldest German nuclear plants and a safety check of all remaining
plants (Bundesregierung der Bundesrepublik Deutschland, 2011b, 2011c¢; Schreurs, 2012). An
ethics commission was established to review the ethical dimensions of energy use and to ad-
vice the German Government on the issue of nuclear power (Bundesregierung der
Bundesrepublik Deutschland, 2011e). The final report of the commission explicitly referred to
the narrative of nuclear power as an uncontrollable threat and recommended to phase-out nu-
clear power within the next decade “/...] to eliminate the risks emanating from nuclear power
in Germany in the future” (Ethik-Kommission Sichere Energieversorgung, 2011, p. 4,
translation by the author). In July, just four month after the Fukushima disaster and less than
one year after the German Government had extended the designated plant lifetime, the Ger-
man Parliament passed a new law that made the shutdown of the oldest power plants perma-
nent and scheduling the shutdown of the remaining plants by 2022 (Bundesregierung der
Bundesrepublik Deutschland, 2011h, 2011i; Schreurs, 2012).

In contrast to the British experience, the landscape shock did have a significant effect on the
ongoing transformation of the energy sector in Germany. The disaster exemplified the risks
that form the core of “nuclear is an uncontrollable threat”-narrative and boosted its promi-
nence against its competing narratives. The alternative narrative of nuclear power as a bridg-

ing technology virtually vanished from official statements.

One reason, why the threat narrative became so dominant in Germany may be the lack of a
credible counter-narrative. Proponents of nuclear in Germany and neighbouring countries
have criticised the German policy shift as being based on an “irrational fear” (Bentzien, 2014;

Doring & Feger, 2011; Giintner, 2011; Kerngedanken.de, 2012). However, Roe argues that a
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mere critique can never develop the same persuasiveness as an original narrative. “A critique
[...] never tells its own story—its point-by-point rebuttal does not have its own argument [ ...]
and serves only to raise doubts that the critique itself cannot answer.” (Roe, 1994, p. 40). In
this particular case, again, the argument is supported that categories of true and false are irrel-
evant for the persuasiveness of the narrative. It appears irrelevant if there is a rational, i.e.
scientifically probable basis for the emotional experience, the fear many opponents of nuclear
power feel. The persuasiveness of the narrative of nuclear power as an uncontrollable threat
does built on this emotion and not rational consideration. The “irrational fear”-critique is thus

tautological.

A second reason for the profound shift of the political discourse is the fact that the threat-
narrative synergetically coincided with a strong positive narrative: ‘“Renewable energies and
energy efficiency, through the strong German pioneering spirit and engineering ingenui-
ty, can ensure both a nuclear phase out and ambitious climate protection at the same

time.” (Bundesregierung der Bundesrepublik Deutschland, 2011a).

Hence, the Fukushima disaster fundamentally changed the political economy of nuclear pow-
er in Germany. With important elections at state level scheduled only weeks after the earth-
quake and associated nuclear meltdown, Chancellor Merkel and her Government did not have
another choice than revising the decision that had just been made month before (Wittneben,
2012). Consequently, the disaster at Fukushima in March 2011 is often considered to be the
starting point for the German “Energiewende” and the subsequent final phase-out of nuclear
power (e.g. Gerke, 2012). However, the expansion of renewable energy had already been
promoted with the German feed-in tariff law (EEG) and its predecessors for over at least ten
years (Jacobs, 2015). Even if this perspective is an incomplete reality, it is nonetheless indis-
putable that the nuclear phase-out is an integral part of the “Energiewende” in Germany (Mez,
2012). Only when it was clear to all stakeholders that nuclear energy would make no further
significant contribution to the German power supply in the future, a broad political consensus
to that effect could form — to close the resulting ‘nuclear gap’ initially with the help of renew-
able energy, and in the long term to rely entirely on renewable energy (Bundesregierung der
Bundesrepublik Deutschland, 20111). Hence, the nuclear debate has made a positive contribu-
tion to the “Energiewende” in Germany, by having raised the issue from a niche into a wider
public. The narrative of nuclear power as an uncontrollable threat prepared the stage for the

events as they unfolded in Germany. Even if discussions about the pace and arrangements of
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the “Energiewende” are heated, the phase-out of nuclear power remains a strong consensus in

Germany.

7 Concluding Remarks

The application of a narrative perspective on the case of the Fukushima disaster and the con-
sequent response in energy regimes in Germany, the United Kingdom and Japan has served to
demonstrate the usefulness of the ontological framework for narratives in the context of tran-
sition theory developed in sections 3 and 4. Paying close attention to the prevalence and struc-
ture of narratives has aided developing an understanding of the structuration of the socio-
political environment to the power sector regimes of the three countries. The differences in
dominant narratives within the three countries have served to explain the respective policy
responses to the disaster in Fukushima. It was also shown that the Fukushima disaster had a
significant impact on the ongoing changes in the power sectors. Both in Japan and Germany,
the event initiated or at least dramatically accelerated a shift towards renewable energies. In
the United Kingdom this was not the case for lack of a persuasive narrative. Instead, some
commentators even made rhetorical use of the disaster to underpin the narrative of nuclear

power as a low-carbon technology and argue for its expansion.

Our analysis shows, that landscape shocks will only create enduring pressure on socio-
technical regimes if discursively prominent narratives become available that allow to translate

the landscape shock into the socio-political environment of the respective regimes.

In Germany and to a lesser extent in Japan the landscape shock of the Fukushima disaster has
translated into a lasting change of the socio-political environment (Turnheim & Geels, 2013)
of the socio-technical energy regimes of the two countries. In Germany a fundamental and
most likely permanent shift of public opinion has occurred and this shift has lead to changes
in the institutional landscape. The decision to phase out nuclear power and to replace it with
renewable energies can be understood as entry point into a new transition phase of accelerated
transformation for the German energy transition (Grin et al., 2010; Laes, Gorissen, & Nevens,

2014).

In Japan, recent developments suggest that the immediate changes of public opinion and the
reaction of the wider socio-political environment may not be permanent. However, even if
some of nuclear power stations that have been closed down after the meltdowns in Fukushima

may start to operate again, a full roll-back and a restoration of the status quo ante of nuclear
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power in Japan is highly unlikely. The recent surge of solar PV in Japan (REN21, 2013) will
ultimately change the structure of the Japanese energy regime, even if on a different scale

than in Germany.

The absence of corresponding narratives in the United Kingdom did not allow the landscape
shock of Fukushima to resonate strong enough in the public discourses of the socio-political

environment to the British energy sector. Hence, no lasting effects will remain.

Of course, it is difficult to generalize on just one very specific case; a case that was delibera-
tively chosen for its simplicity in order to illustrate the framework. The focus of this paper is
clearly on ontology. However, there is a need to develop an epistemological concept as well
that corresponds with the ontological framework outlined in this article and serves not only to
analytically explore narratives in transitions ex-post, but also creatively design narratives in

order to promote a transformation towards sustainability.

It may not always be as straight forward, as in our example above, to clearly identify and sep-
arate landscape disturbances. It may proof much more difficult to trace the translation of land-
scape stresses with slow onsets into narratives — think of see level rise or the prospect of in-
creasing oil and gas prices towards peak oil for examples. For specific shocks it is relatively
straight forward to distinguish the phases of “before the shock”, “during the shock™ and “after
the shock™. For landscape stresses it is much more difficult to identify exactly when a disturb-
ance began, when it was identified as a potential cause for concern within the regime and
when a reaction began. Another difference between the two is that a shock typically does not
preclude to move back to the status quo ante once the perturbation has ceased. This was for
example the case in the United Kingdom. In contrast to that, stresses typically imply that
some form of adaptive change of the socio-technical regime under consideration will eventu-

ally be necessary; maintaining the status quo ante is not an option (Stirling, 2014b).

An issue that has not been covered here is the question of methodologies to trace narratives.
While the historian approach applied to the case study was adequate to illustrate the theoreti-
cal framework, it may not be as appropriate to support research on transitions in the making.
Other methodologies exist that approach narratives from different angles: A structuralist per-
spective highlighting generalizable structural elements, figures, and plots (e.g. Gadinger,
Jarzebski, & Yildiz, 2014a; Jones, Shanahan, & McBeth, 2014) or post-positivist interpretive
approaches (e.g. Roe, 1994; Czarniawska, 2004; Stone, 2012). However, none of these ap-

proaches has been applied explicitly in the context of sustainability transitions.
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If narrative research as a form of action research is to have an impact on governing sustaina-
bility transitions, there is a need for methodologies that are of an explorative nature and that
are able to unveil contemporary narratives and trace them in the various discourses they con-
textualise. Q method may be a vantage for such methodology, that merits further exploration.
Q method allows holistic assessment of the worldviews of individuals, consisting of a set of
narratives they adhere to. In contrast to other means of discourse and narrative analysis that
typically rely on historic and political theoretic discussions, Q method provides a way of ex-
ploring the discourses through an ‘abductive’ process based on empirical data (Watts &
Stenner, 2012, p. 149; Barry & Proops, 1999). The use of Q method in policy analysis has
been argued for (e.g. Barry & Proops, 1999; Durning, 1999) and successfully applied in a
wide range of fields (e.g. Dryzek, 1994; Swedeen, 2006; Frantzi, Carter, & Lovett, 2009;
Brannstrom, 2011; Forouzani, Karami, Zamani, & Moghaddam, 2013; Cairns & Stirling,
2014). However, the focus of these studies is more on discourses than on individual narra-
tives. If narratives (or narrative fragments) are used as sorting items in a Q study it should be
possible to shift the focus to individual narratives to trace them in and between the various
discourses. Combining Q method with more conventional forms of discourse analysis could
also help to develop the relational perspective on narratives and serve to disclose how narra-

tives are used within the actor-networks of different discourse-coalitions (Hajer, 2006).

Furthermore, other methodologies exist that help to synthesise collective understanding which
could be used to investigate narratives in the context of landscape shocks or stresses. One
example that merits further investigation is the methodology of Structured Dialogic Design

Processes (e.g. Laouris et al., 2009).

Another area where the approach presented above needs further elaboration is the role of
power and political authority to promote certain narratives in order to attain political goals.
This is of particular importance, because most approaches in the field of transition research
are explicitly normative; they are conceptualized as research towards sustainability. But vi-
sions and concepts of sustainable futures are continuously shaped by and through social inter-
action by narratives and related to normative order. “Concepts such as sustainable develop-
ment [...] are not and cannot simply be imposed in a top-down way, but are continuously con-
tested in a struggle about their meaning, interpretation and implementation” (Hajer &
Versteeg, 2005, p. 176). It is therefore necessary to reflect on the mechanisms that co-
construct this vision, to be conscious of the role of incumbents to capture narratives and to use

their power to divert transformations to better serve their interests (Stirling, 2014a).
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Possible vantage points of this task could be the concept of power as the ability to mobilise
‘mental resources’ (Avelino & Rotmans, 2009), or notions of discursive power as promulgat-
ed by Lukes (Lukes, 1974). There are a number of efforts to bring notions of power (and poli-
tics) more explicitly into transition research (e.g. Shove & Walker, 2007; Hendriks & Grin,
2007; Avelino & Rotmans, 2009; Meadowcroft, 2009, 2011; Geels, 2014; Hess, 2014;
Kivimaa & Kern, 2015). A more explicit focus on the role of narratives can probably support

and complement these efforts.
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