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Introduction

Burning fossil fuels, growing greenhouse gas emis-
sions, and a steady increase in the global temperature 
all call for a green restructuring of current economic 
systems. Many scholars have argued that innovation 
policy (Fagerberg, 2018) is essential to making 
the shift toward regional industry structures that are 
both economically sound and more environmentally 

sustainable (Njøs et al., 2020). Various studies have 
investigated how these restructuring processes may 
occur within industries and regions, through, for 
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example, downscaling non-sustainable industries, 
greening existing industries, or a rise in new, more 
environmentally friendly industries (Fløysand and 
Jakobsen, 2017; Trippl et al., 2020). However, we 
lack a comprehensive understanding of the role of 
policy in green regional industrial restructuring. 
Combining insights from evolutionary economic 
geography (EEG) and the socio-technical transi-
tion approach, this article provides a conceptual 
framework and a theory-informed empirical case 
for the analysis of the role of innovation policy in 
driving green restructuring in specialized industrial 
regions.

EEG scholars have been mainly concerned with 
understanding how regional economies evolve over 
time, arguing that industrial development trajecto-
ries are linked to past choices and that the scope of 
policy action is largely conditioned by former prac-
tices and choices within regional contexts (Martin, 
2010). Although exceptions exist, EEG-inspired 
policy prescriptions for restructuring have been lim-
ited to efforts to improve the performance of regional 
innovation systems rather than to actively transform-
ing them toward more environmentally sustainable 
states (Gibbs and O’Neil, 2014; Njøs et al., 2020). 
Large-scale transformations of regional economies 
are seen as not only rare but generally initiated by 
external shocks such as a sudden fall in market 
demand or other macro-level changes (Isaksen and 
Jakobsen, 2017; Martin, 2010).

The literature on socio-technical transitions, on 
the contrary, brings a more comprehensive under-
standing of policy directionality toward industries 
that are both economically sound and more environ-
mentally sustainable. It argues that a specific orien-
tation for industry development is needed, and that 
policy plays a key role in ensuring systemic change 
(Boschma et  al., 2017; Schot and Steinmueller, 
2018). However, despite this specific focus on the 
directionality of change, socio-technical transition 
studies and their policy prescriptions have been criti-
cized for promoting a generic, “place blind” approach 
to restructuring (Uyarra et  al., 2019). Specifically, 
the literature lacks sensitivity and attention to the 
spatiality and context-specific factors shaping transi-
tions (Binz et al., 2020).

Herein, we combine EEG and socio-technical 
transition studies to develop a conceptual framework 

for policy action in supporting green restructuring. 
EEG helps us understand how restructuring unfolds 
in different regions and how existing industrial 
structures influence these processes (Martin, 2010). 
Socio-technical transition studies, on the contrary, 
provide us with a strong rationale for integrating 
environmental considerations in regional restructur-
ing studies (Markard et al., 2012). The combination 
of these two perspectives allows the application and 
confrontation of analytical concepts with the partic-
ularities of regions, with a specific focus on the role 
of policy to ensure directionality (Fastenrath and 
Coenen, 2020; Gong and Hassink, 2020; Uyarra 
et  al., 2019). However, since both literatures lack 
sufficient understanding of how to operationalize 
policy dimensions for green restructuring in a 
regional context, our article intends to address this 
gap. This is important because such restructuring 
requires novel policy initiatives and tools facilitating 
comprehensive changes to both firms’ strategies and 
the regional industry mix. It also relates to the recent 
attention to agency in both EEG and socio-technical 
transition studies (Geels, 2020; Grillitsch and 
Sotarauta, 2020), and we intend to add to this topic 
through a specific focus on the relatively neglected 
agency of policy actors in relation to green restruc-
turing (Uyarra et al., 2017).

Our article focuses on policy action supporting 
green restructuring in specialized industrial regions, 
and empirically our discussion is illustrated by a 
case study of Western Norway (including the coun-
ties of Rogaland and Hordaland). This is a special-
ized industrial region with a dominant position in 
the Norwegian petroleum sector. Norway is a vital 
oil and gas supplier to the global market; crude oil, 
natural gas, and condensate constitute close to 
50 percent of Norway’s export value. Western 
Norway is by far the most important region for the 
nation’s petroleum sector, accounting for 56 percent 
of these jobs (Samfunnsøkonomisk analyse, 2017; 
Vatne, 2018). Fluctuating oil prices and the long-
term grand challenges of greening the economy pre-
sent the region with a double challenge: develop a 
more diverse, less oil-dependent regional economy 
while ensuring that this restructuring involves a 
shift toward greener, more environmentally sustain-
able economic practices. Thus, our study is based on 
the following theory-informed research questions:
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Research Question 1: How can EEG and socio-
technical transition studies inform our under-
standing of the role of policy in green industrial 
restructuring in regions?

Research Question 2: What is the role of policy 
for green restructuring in Western Norway?

Research Question 3: How can the combined 
literatures from EEG and socio-technical transi-
tion studies inform policy formulation for green 
regional restructuring?

The next section presents our theoretical approach. 
Our brief introduction to the concepts of restruc-
turing and directionality within both EEG and 
socio-technical transition studies is followed by the 
introduction of a conceptual framework for the 
policy dimensions which, according to these litera-
tures, are necessary for promoting regions’ green 
industrial restructuring. The framework is illustrated 
by a case study of green restructuring in a special-
ized economic region. We focus on the role of policy 
for the development of new green technology path-
ways within the three main sectors in the region: the 
development of battery technology within the mari-
time sector, the development of new sustainable 
salmon aquaculture technology within the seafood 
sector, and the introduction of carbon capture and 
storage technology (CCS) within the petroleum sec-
tor. This is followed by a discussion of policy for 
regional green restructuring informed by both theory 
and empirical observations.

Theoretical approach

Regional restructuring processes

Three main approaches can be identified within 
EEG—path dependence theory, generalized 
Darwinism, and complexity theory (Boschma and 
Martin, 2010). We are mainly informed by the for-
mer tradition, which studies how regional economies 
evolve over time, taking the view that restructuring 
is associated with continuation and gradual change 
(see, for example, Martin, 2010). Attention has 
been given to the roles of industry structures, com-
petence, networks, policy tools, and institutional 
setups in investigations of regional development 
patterns. Studies have typically focused on regional 

development trajectories, that is, how industry paths 
are created, modified, and, in some cases, ceased to 
exist (Grillitsch et al., 2019). Broadly speaking, this 
research “.  .  . values geographical differences in the 
sense of assuming economic action to be contextual 
rather than driven by a maximization calculus” 
(Hassink et al., 2019: 1637). EEG-inspired policies 
have primarily sought to improve the performance 
of the regional innovation system, rather than con-
sider the direction of change toward, for example, 
green industrial activities. Smart specialization pol-
icy, with EEG as its main influence, calls for policy 
strategies that selectively build on regions’ strengths 
and capabilities, and stimulate regional restructur-
ing by promoting relations between technologically 
related industries (Foray, 2015). However, smart 
specialization policy, and its focus on the diversifi-
cation of existing regional industries, has been crit-
icized for promoting “more-of-the-same” and for 
lacking a focus on more radical transformation 
(Hassink and Gong, 2019; Uyarra et al., 2020).

In contrast, socio-technical transition studies 
specifically seek to understand the sustainability 
challenges across different sectors of a society, and 
how to combine economic and social development 
with reduced environmental pressure. This perspec-
tive focuses on socio-technical systems consisting 
of actors, institutions, technologies, markets, and 
policies, and development is argued to take place 
through the coevolution of these dimensions (Geels 
and Schot, 2007; Markard et al., 2012). Moreover, 
since a complete transformation may take decades, 
this literature focuses on long-term development 
processes. For instance, unlocking an established 
industry system characterized by a strong degree of 
path dependency takes time. The socio-technical 
transition studies’ perspective also states that transi-
tion processes are characterized by open-endedness 
and uncertainty. There are multiple transition path-
ways within a system, so it is difficult to predict 
which initiatives will succeed long term (Rosenblom, 
2017).

Hence, the literature on socio-technical transitions 
has sought to unpack the deep structural changes 
required in socio-technical systems to ensure greater 
sustainability, including radical reconfigurations 
in firm practice, technologies, and institutional set-
ups. Analytically, transition studies focus on niches, 
regimes, and landscapes to explain greening processes. 
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The emphasis is on the role of (technological) niches. 
Niche innovations are unstable configurations with a 
minor market position which, through interactive 
learning and given the right conditions, can build up 
momentum and achieve support from powerful 
groups. Niche innovations are thus vulnerable dur-
ing their early introduction, needing policy to build a 
“protective space” that shields them from strong 
competition from existing and dominant technologi-
cal solutions (Smith and Raven, 2012). This can 
eventually alter the “rules of the game” and advance 
the socio-technical regime (Geels and Schot, 2007). 
However, this perspective has been less concerned 
with how transition processes unfold in different 
regions, and the spatial interplay between niches, 
regimes, and landscapes (Coenen et al., 2012).

Thus, it emerges that green regional restructuring 
efforts require more than EEG’s focus on technol-
ogy and knowledge diversification and can benefit 
from broader insights from transition studies regard-
ing innovation policy intervention. Combining EEG 
and socio-technical transition studies, Trippl et al. 
(2020), for instance, argued that regional character-
istics shape opportunities for sustainable or green 
industry development.1 Likewise, Grillitsch and 
Hansen (2019) argued that there is a clear connec-
tion between the industrial composition of regions, 
and opportunities for green diversification and 
restructuring. Specialized industrial regions may 
have a strong traditional industrial presence (e.g. 
the petroleum sector), implying that it is challeng-
ing to develop clean technologies in these locations. 
Specialized industrial regions also tend to have 
R&D institutions and support systems that are 
closely aligned with the dominant industry, making 
them vulnerable to negative lock-in and strong con-
testation from incumbent activities. As Grillitsch and 
Hansen (2019) noted about these regions, the most 
realistic restructuring strategy is to focus on the 
greening of existing industries and green diversifica-
tion (i.e. use existing competences to diversify into 
new, green(er) industries).

The importance of policy for directionality

Inspired by socio-technical transition studies, the 
emerging “transformative innovation policy” 

paradigm (Fagerberg, 2018) argues for a “normative 
turn” and clearer directionality to provide outcomes 
that benefit society. Similarly, “mission-oriented” 
policies have been proposed for tackling specific 
societal challenges such as battling climate change. 
Such policies require well-defined missions and 
top-down coordination among various actors and 
sectors, as well as bottom-up experimentation and 
learning, and development of dynamic feedback 
loops (Mazzucato, 2018). From this perspective, 
innovation policy should not only stimulate com-
petitiveness and value creation, it should also guide 
development toward desired societal goals. Some 
scholars have noted a lack of attention to contextual 
factors and scalar sensibility of transformative and 
mission-oriented innovation policy approaches, and 
thus questioned the suitability to inform policy deci-
sions for green restructuring at the regional level 
(Coenen et  al., 2012; Wanzenböck and Frenken, 
2020). Against the implicit assumption that societal 
challenges are global and thus best dealt with at the 
national or supranational level, Wanzenböck and 
Frenken (2020) stress the need to acknowledge 
the contextuality and place sensitivity of societal 
needs, and the multi-scalar embedding of societal 
problems.

The idea of directionality suggested by these 
approaches refers to “the necessity not just to gener-
ate innovation as effectively and efficient as possi-
ble, but also to contribute to a particular direction of 
transformative change” (Weber and Rohracher, 
2012: 1042). It suggests that collective policy priori-
ties, in the form of shared visions, strategies, and 
agendas, are needed to orient or guide policy efforts 
toward green industrial restructuring. Directionality 
represents, according to Miörner (2020), a form of 
institutionalized expectations that defines the frame 
of engagement of regional actors, redefining the 
boundaries of what deserves attention and what 
doesn’t. It is thus not “taken for granted but continu-
ously contested within and across actors in the 
region” (Miörner, 2020: 5). Given the context speci-
ficity of societal needs and challenges, priorities 
would be framed and interpreted differently in dif-
ferent regions, and thus present key policy—and 
political—challenges around problem definition and 
identification (Uyarra et al., 2020).
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According to transformative innovation policy 
approaches, system-wide transformation also 
requires attention to experimentation, demand artic-
ulation, and policy learning and coordination (Weber 
and Rohracher, 2012). For instance, Grillitsch et al. 
(2019) suggest that these domains can be linked to 
the key innovation system dimensions of actors, net-
works, and institutions to support the design and 
implementation of innovation policy for system-
wide transition. Taking this to the regional level, 
policy stimulating green regional industrial restruc-
turing requires a vision or direction that guides poli-
cies to actively prioritize the following: promote the 
greening of existing industries; prioritize the devel-
opment of new green industries instead of develop-
ment of less-sustainable industries; demonstrate how 
green technological niches can replace the incum-
bent “dirty” versions; demand articulation that can 
shift the selection environment by providing incen-
tives and reducing the risk for the adoption of new, 
more sustainable, solutions; develop policy capacity 
to learn from experimentation; and ensure multi-
level and multi-actor policy mixes coherence for 
green restructuring (Matti et al., 2017).

The need for agency

Directionality is necessarily linked to human 
agency, namely, how actors intervene to create, rec-
reate, or alter development paths (Mackinnon et al., 
2019). According to Miörner (2020: 5), the align-
ment of existing visions, strategies, and agendas 
will influence “the frame of engagement for actors, 
promoting change processes along a narrow trajec-
tory centred on a specific set of issues.” Directionality 
is shaped by and shapes how actors formulate strate-
gies toward changing or reconfiguring elements of 
the innovation systems and how they navigate the 
system and adapt their activities.

To understand policy interventions promoting 
regional green restructuring, there is therefore a need 
for a better understanding of agency, and particularly 
the agency of policy actors (Borrás and Edler, 2020; 
Dawley et al., 2015; Njøs et al., 2016). According to 
Borrás and Edler (2020), system transformation 
requires the consideration of multiple and diverse 
roles of the state beyond a narrow market correcting 

one, including as facilitator, lead user, enabler of 
societal engagement, gatekeeper, promoter, modera-
tor, initiator, and guarantor.

Linked to the topic of this article, our focus is on 
agency by political and administrative actors 
involved in developing and implementing policy 
tools, and how they, through deliberate action, facili-
tate the agency of firms and non-firm actors that ulti-
mately contribute to regional economic restructuring. 
However, and importantly, this involves not just 
policy makers but “a multiplicity of actors, state and 
non-state, individual, networked and corporate,” 
may be involved in shaping policy (Flanagan and 
Uyarra, 2016: 178) and the setting of “directional-
ity.” This also includes the activity of intermediaries 
working to create favorable conditions for regional 
innovation (Njøs et al., 2016), for instance, key per-
sonnel of cluster organizations that are part of 
national or regional coordinated public-funded clus-
ter programs.

Grillitsch and Sotarauta (2020) have identified 
the main forms of change agency that can shape the 
regional restructuring process. Innovative entrepre-
neurship is associated with the Schumpeterian entre-
preneur discovering and exploiting new possibilities 
and this is mainly performed by firms and other 
economic actors. However, other types of change 
agency are more closely connected to agency car-
ried out by policy actors to change or alter the exist-
ing support system. Institutional entrepreneurship is 
about seeing the opportunity to change institutions 
and institutional setups and taking the risk of doing 
it. Such agency can, for instance, deliberately change 
the rules of the game by introducing new political 
regulations having a huge impact on the practice of 
industry actors. Place-based leadership is more 
regionally embedded and captures action aimed at 
transforming and changing regional development 
paths through mobilizing regional competence and 
resources. Sotarauta et  al. (2020) also underline 
the importance of the agency of support actors, 
such as regional intermediate organizations that 
support, facilitate, and coordinate change efforts 
(Isaksen and Jakobsen, 2017). These actors may 
not change the policy setup or the rules of game, but 
they provide other regional actors with a supportive 
environment.
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In addition to recognizing the type of agency that 
is needed by policy actors, we also need to acknowl-
edge under which conditions “directional” change 
agency can be performed. Roberts and Geels (2019) 
find that policy actors can decisively accelerate 
socio-technical transitions, but their ability, willing-
ness, and prospects for promoting changes depend 
on several temporal conditions. This includes both 
socioeconomic and policy regime factors. Examples 
of the first are price and technology improvements 
resulting in the successful introduction of green niche 
innovations, key industrial actors seeing rising pos-
sibilities for green solutions, a growing dissatisfac-
tion among customers with existing solutions, and 
public debates promoting and legitimizing green and 
alternative solutions. Examples of the second type 
are external push for the inclusion of green require-
ments in national policy frameworks, a rearrange-
ment of the national–regional policy setup and 
distribution of responsibilities, and the entrance of 
new powerful actors at the policy scene. In tandem, 
these factors may form a specific “opportunity 
space” for deliberate change agency by visionary 
policy actors (Grillitsch and Sotarauta, 2020). Such 
opportunity space is a temporal and context-specific 
phenomenon, and certain moments in time and 
certain regional and national conditions are more 
advantageous for deliberate change agency than 
others.

Directionality and policy implementation in 
regions are a complex process meriting further atten-
tion (which goes beyond the remit of this article). 
Implementation of these types of policies may suffer 
from potential weaknesses, such as unclear ration-
ales for intervention (Rodrik, 2008), insufficient 
policy levers, lack of capacity of policy actors, or 
poor horizontal and vertical coordination. Regional 
green restructuring would be influenced by policy 
action initiated by actors at the regional-, national-, 
and even the international levels, through, for 
example, innovation and environmental policies, 
regulatory and legal action, taxation policy, and the 
introduction of different standards and requirements. 
Many of these policy interventions are beyond the 
reach of policy actors in regions, and thus often lack 
sufficient levers to influence regional restructuring. 
Sometimes regional policy action is relegated to 

playing a compensatory or supporting role for deci-
sions taken at other levels of governance (Uyarra 
and Flanagan, 2010); however, regional initiatives 
can also influence national policies (Sjøtun, 2019). 
Thus, understanding the different levels for policy 
intervention and the interdependency and (lack of) 
coordination between them is key to identifying the 
complexity of policy action for green regional 
restructuring (Jakobsen et  al., 2019; Steen and 
Hansen, 2018; Uyarra and Flanagan, 2010). 
Coordination efforts are not straightforward and 
unproblematic, but are likely to expose key political 
tensions and trade-offs. However, the focus of this 
article is not to discuss political contestation and 
how and by whom directionality is shaped, that is, 
the “opportunity space,” but rather to assess require-
ments for policies for green restructuring of special-
ized industrial regions (see Grillitsch and Hansen, 
2019).

Toward a conceptual framework

As discussed above, directionality means articulat-
ing policy goals and strategies that prioritize the 
development of capabilities, networks, and institu-
tions that facilitate a specific orientation for regional 
industry development. In our case, directionality 
toward a more environmentally sustainable regional 
industry mix. Building on EEG and socio-technical 
transition studies, we found that socio-technical 
transition studies emphasize policy experimenta-
tion, market nurturing, and policy coordination, 
while EEG has a strong focus on the importance of 
reconfiguring existing regional industrial resources. 
There is also a focus within EEG on the multi-sca-
larity of policy (e.g. interactions between regional, 
national, and international policies) and the need for 
a coordinated policy mix (Matti et al., 2017). Hence, 
based on the discussion above, we argue that pol-
icy action for green restructuring can be operation-
alized through four dimensions: experimentation, 
market nurturing, resource reconfiguration, and 
coordination.

Policy experimentation.  There is no quick fix or blue-
print for green restructuring. Within socio-technical 
transition studies and transformative innovation 
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policies, there are calls for “experimentation” to 
design, test, and trial new institutional solutions and 
partnership types (Laplane and Mazzucato, 2020). 
The idea of experimentation can also be linked to the 
broader discussion of policy innovation, that is, a 
type of innovation that aims to respond to wicked 
and unruly problems to realize an ambitious new 
policy agenda (Torfing and Ansell, 2017). This 
includes redefining policy problems, reformulating 
policy goals, and developing novel strategies and 
policy tools. Moreover, strategic niche management 
(SNM), which is central to transition studies, pro-
motes policy innovations and experimentation by 
constructing temporary spaces in which policy and 
industry actors work together on a variety of initia-
tives (Schot and Geels, 2008). Newer contributions 
within EEG also argue for policy experimentation as 
open-ended, with an emphasis on bottom-up learn-
ing to negotiate definitions of local problems and 
understandings, as well as adaptive policy imple-
mentation to respond to them (Flanagan and Uyarra, 
2016; Wanzenböck and Frenken, 2020). Thus, policy 
learning and forming new networks and policy 
arrangements are key elements within policy experi-
mentation (Fastenrath and Coenen, 2020; Schot and 
Steinmueller, 2018).

Market nurturing.  It is difficult for new green prod-
ucts to compete with established products and solu-
tions. Markets for certain technologies may not exist 
due to uncertainties around customer needs, lack of 
standards, or uncertainty about costs and benefits 
(Bergek et  al., 2008). Thus, especially in the early 
phase of green market development, there is a need 
for market nursing through governmental initiatives, 
such as protected spaces for new products or specific 
tax regimes. Demand articulation, for instance, 
through public procurement, is likely to help the 
development and adoption of new technologies by 
influencing the size, sophistication, and direction of 
demand (Uyarra and Flanagan, 2010). While socio-
technical transition studies have acknowledged the 
role of policy for creating green markets, it has 
been argued that EEG studies largely ignore the 
notion of demand (Martin et  al., 2019), and 
Grillitsch et al. (2019) stressed the importance of 
demand articulation and the need to learn about 
users’ needs. A specific challenge that might be 

leveraged by policy initiatives is identifying and 
supporting lead users of new green technology and, 
more generally, stimulating producer–user interac-
tions. Another relevant issue is the need to build 
competences for innovation procurement among 
public sector actors (Uyarra et al., 2020).

Resource reconfiguration.  Industrial development in 
specialized regions is characterized by a strong 
degree of path dependency. Firms’ technological 
capabilities and the skills of individuals reflect 
regions’ historical development. These resources 
are also important for new product development 
and industrial activities, which can be stimulated 
by restructuring processes. Thus, existing resources 
must be harnessed and valorized to fit new prac-
tices, and policy plays an important role in facilitat-
ing these processes. Regions have a broad range of 
assets or resources that can be mobilized, improved, 
and legitimized, including natural resources, physi-
cal infrastructures, industrial resources, human 
resources, and institutional endowments (MacKin-
non et  al., 2019). In addition to reusing existing 
resources, policies directed at green restructuring 
may promote the creation or importation of resources 
new to the region, both endogenously and by linking 
with supraregional processes (Trippl et al., 2020).

Policy mix coordination.  Green restructuring requires 
the alignment of a broad mix of policy instruments at 
multiple domains (not just innovation policy but 
other areas such as planning policy or energy policy) 
and governance levels (e.g. regional, national, and 
international) (Matti et al., 2017). Initiatives directed 
at firms and industries are needed, as are initiatives 
intended to strengthen R&D institutions, innovation 
support structures, and linkages between regional 
and non-regional actors. The policy mix notion con-
jures the need to attend to potential interactions, con-
flicts, and tensions among goals, targets, rationales, 
and implementation of different policy instruments 
(Flanagan et  al., 2011). It also emphasizes policy 
coherence, namely, a consideration of complemen-
tary or synergistic factors across instruments at dif-
ferent governance levels and potential misalignments 
between policy design and implementation. Tempo-
ral coherence and policy mix stability over time are 
also important (Rogge and Reichardt, 2013).
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Cumulatively, the four policy dimensions, and 
how they are linked to temporal and place-based 
conditions, provide a framework for assessing the 
greening potential of policy action directed toward 
regional industrial restructuring. In Figure 1, the 
potential outcomes of policy intervention for green 
restructuring are presented on a continuum from 
light to deep green. It is apparent from Figure 1 that 
policy initiatives targeting minor policy experimen-
tation (adaptation of existing instruments), a low 
degree of market nurturing, reuse of existing 
resources, and a lack of policy coordination between 
different initiatives provide trajectories toward light 
green restructuring. Conversely, a high degree of 
policy experimentation emphasizing the introduc-
tion of novel policy instruments, nurturing of new 
markets, creating and importing new resources, and 
an efficient coordination of regional and extra-
regional policy initiatives represents a strong degree 
of change agency and a potential route toward a deep 
green restructuring. From a regional perspective, a 
deep green policy approach is a high-risk–high-gain 
strategy, whereas a light green strategy involves 
small steps and gradual restructuring, with less risk 
of policy failure.

The greening of sectors and industries within a 
region is necessarily influenced by different policy 
initiatives and strategies. Some policies will be 

initiated by national authorities, others by regional 
authorities; some will be sector-specific, while oth-
ers will be more industry-neutral. For instance, it is 
likely that there will be empirical examples of 
regions in which some industries are exposed to pol-
icy initiatives encouraging radical changes, while 
other industries are mainly exposed to policies 
encouraging minor changes. A region’s restructuring 
outcome emerges from the combination of different 
industrial transformation pathways.

Following from the discussion herein regarding 
specialized industrial regions, theory leads us to 
expect that regions specialized in traditionally non-
green industries will be biased toward light green 
strategies, while more diversified regions or those 
with a foothold in green industries will lean more 
strongly toward deep green strategies (Grillitsch 
and Hansen, 2019; Isaksen et al., 2019). On the con-
trary, it is also argued that specific temporal condi-
tions may provide an opportunity space for policy 
actors to accelerate green restructuring, even in 
regions specialized in non-green industries (Roberts 
and Geels, 2019). In the following section, we dem-
onstrate our conceptual framework through a case 
study of a specialized industrial region, emphasiz-
ing how place-specific conditions influence on how 
policy initiatives for green restructuring play out in 
regions.

Figure 1.  Policy dimensions for green industrial restructuring.
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Empirical analysis: the case of 
Western Norway

Methodology, data collection, and case 
description

Our study focuses on Western Norway, a region in 
which the petroleum sector is dominantly positioned. 
We anticipated that a focus on an oil-dependent 
region would pinpoint the need for directional 
agency by policy actors to ensure a green restructur-
ing. A case study also gives us a possibility to exam-
ine how the development in a specific region may 
have a broader theoretical relevance (George and 
Bennett, 2005). The analysis is based on qualitative 
interviews, recent studies, and document analyses. 
Industry analysis and policy documents were used 
to get an overview of the development in the region. 
Here, we observed that much of the ongoing green-
ing in the region was linked to the three main sec-
tors: seafood, maritime, and petroleum. During 
2018/2019, we conducted 15 qualitative interviews 
with key regional actors in Hordaland and Rogaland, 
including representatives from industry cluster 
organizations, R&D organizations, regional authori-
ties, financial organizations, and leading firms. 
Informants were selected based on their expertise 
and insight into industry development and green 
regional restructuring. We also ensured that we 
included informants that were well informed about 
the development of the three main sectors in the 
region. In the interviews, we used a semi-structured 
interview guide that emphasized regional develop-
ment trends, examples of green restructuring, the 
role of policy for restructuring, and the informant’s 
perception of opportunities and obstacles for green 
restructuring. Each interview lasted between 45 min-
utes and 1½ hours, and they were all recorded and 
transcribed. Data from the interviews were catego-
rized in accordance with the main topic of the inter-
view guide. Moreover, we have also revisited recent 
studies of greening efforts within the three main sec-
tors. Our analysis is part of a larger research project 
(Drivers for regional restructuring), and other parts 
of the project have conducted industry-specific stud-
ies. More specifically, we draw from Isaksen et al. 

(2019) and Lindfors (2019) in our analysis of the 
greening of the seafood sector, from Njøs et  al. 
(2020) in our analysis of greening within the petro-
leum sector, and from Sjøtun (2019) when investi-
gating the maritime sector.

Western Norway includes Hordaland (with 
505,000 inhabitants) and Rogaland (with 473,000 
inhabitants) counties (Figure 2). The petroleum sec-
tor is enormously important to Norway’s economy, 
and is critical to the economy of Western Norway, 
mainly due to the region’s proximity to several 
important oil and gas fields in the North Sea. 
Norway is a vital global market oil and gas sup-
plier, with the export value of crude oil, natural 
gas, and condensate representing 475 billion NOK 
in 2015, close to 50 percent of Norway’s total 
export value. Approximately two-thirds of the total 
Norwegian export of crude oil, natural gas, and 
condensate were generated from Western Norway 
(Samfunnsøkonomisk analyse, 2017; Statistics 
Norway, 2020). The region’s total turnover for the 
petroleum sector was 515 billion NOK in 2015. 
The sector also generates many jobs; in 2015, the 
total number of full-time jobs in Western Norway’s 
oil and gas sector was 58,989, including both extract-
ing and supplying goods and services. The region’s 
overall national importance is illustrated by the fact 
that 56 percent of jobs within the petroleum sector in 
Norway are in this region (values for 2017, see 
Vatne, 2018). Other important sectors in this region 
include maritime and seafood, the latter being par-
ticularly export oriented. In 2015, the total turnover 
of the maritime and seafood sectors was 76 and 
32 billion NOK, respectively, while the numbers of 
full-time jobs were 25,064 and 6,981 respectively 
(Samfunnsøkonomisk analyse, 2017). The region’s 
R&D system is particularly focused on the petro-
leum, maritime, and seafood industries (e.g. 
University of Bergen, University of Stavanger, 
Western Norway University of Applied Sciences, 
The Institute of Marine Research, Norwegian 
Research Centre (NORCE)); however, R&D inten-
sity naturally varies among these regional industries. 
In addition, public actors and agencies relevant to 
the petroleum industry, such as the Norwegian 
Petroleum Directorate, are present in the region.
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Green industrial restructuring in the region

The role of policy for ongoing greening within our 
case region will be analyzed in accordance with our 
four policy dimensions for green industrial restruc-
turing (experimentation, market nurturing, resource 
reconfiguration, and policy coordination). We focus 
on the role of policy for the development of new 
green technology pathways within the three main 
sectors in the region: the development of battery 
technology within the maritime sector, the develop-
ment of new sustainable salmon aquaculture tech-
nology within the seafood sector, and the introduction 
of CCS technology within the petroleum sector. By 
emphasizing the development of new green technol-
ogy pathways within different sectors, we aim not 
only to illustrate how the role of policy for restruc-
turing may differ between various sectors within a 
region but also to observe sectoral specificities. 
However, we start with a more general considera-
tion of the role of policy for regional industrial 
development.

Policy background.  Ongoing green restructuring 
efforts in Western Norway have been influenced by 
a complex mix of policies at the global, national, and 
regional levels. Some policies are directed toward 
R&D and innovation generally, while others are 
more industry specific. Of necessity, some policies 
are also more targeted toward promoting sustainabil-
ity and green development. The most influential 
policy domain in our case region is the national 
petroleum policy. The petroleum policy includes 
taxation policy, the Petroleum Act, and a system for 
resource management. The latter involves the distri-
bution of licenses for operating existing fields and 
for new field discovery and development. There is 
still a high level of activity in new field development 
in Norway, indicating that, though much debated, 
petroleum will remain essential to the Norwegian 
economy for the foreseeable future (Government, 
2020).

Overall, the Norwegian research and innovation 
policy system includes several institutions with 

Figure 2.  The case region of Western Norway.
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different, and to a certain extent conflicting, roles. 
Especially important are the various national-level 
government ministries responsible for defining the 
policy goals and funding research and innovations 
within their respective sectors. Moreover, public 
agencies oversee implementation of the public 
research and innovation policy. The most important 
actors in this system are the Research Council of 
Norway and Innovation Norway. They promote a 
wide range of innovation policies initiatives of stra-
tegic importance for our case region and the selected 
industries. Recently, there has been a growing focus 
on promoting green restructuring. In their strategy 
document, Research Council of Norway says that 
they intend to “pioneering research and innovation 
efforts for sustainability across subject fields, sectors 
and funding sources” and to reorient “research and 
innovation efforts in the five strategic areas in a 
more sustainable direction” (Research Council of 
Norway, 2020). Innovation Norway (2021) says that 
they have “.  .  . taken a proactive role in the effort of 
steering companies towards thinking and acting in a 
more sustainable way.” Moreover, there are also sev-
eral examples on how these institutions have coordi-
nated their efforts for green restructuring. One 
example is “The Green Platform Initiative.” The 
intention is to provide funding for companies and 
research institutes engaged in green growth and 
restructuring. The platform also intends to make 
Norwegian firms better equipped to exploit the 
opportunities provided by European Union’s (EU) 
Green Deal initiative. The government has granted 
1 billion NOK for a period of 3 years (2020–2022) 
for this initiative for green restructuring (Meld.St.40, 
2020). In addition to the Research Council of 
Norway and Innovation Norway, Siva (a state enter-
prise investing in real estate and facilities for innova-
tion) and Enova (a public agency promoting a low 
carbon society) are involved in organizing and 
implementing the Green Platform Initiative. Another 
coordinating effort of importance for our case region 
is PILOT-E. This is organized by the Research 
Council of Norway, Innovation Norway, and Enova, 
and is a public funding scheme that intends to facili-
tate the development of environmental-friendly 
energy technologies and services (Meld.St.40). This 
scheme has been especially important for the green-
ing of the maritime sector.

There are also important innovation initiatives 
organized at the regional level. The county adminis-
trations are responsible for carrying through, inter 
alia, regional development efforts. In our case, this 
has included the county authorities for Rogaland 
and Hordaland.2 Among their primary objectives is 
promoting regional industrial development, for 
which they have some independent funding. These 
counties are also in a process of developing their 
own smart specialization strategies, which includes 
a focus on not only how to diversify the existing 
regional industry structure but also, and to some 
extent, how to promote green restructuring. There 
are regional funding schemes related to the imple-
mentation of the strategy, but most public funding 
of R&D and innovation is administered and allo-
cated by national agencies. Overall, public funding 
constitutes nearly 20 percent of the total funding for 
R&D and innovation activity within the private sec-
tor (Indikatorrapporten, 2019).

Moreover, at the regional level, there are also 
several publicly funded intermediaries mobilized 
for R&D and innovation within, and across, differ-
ent industry sectors. Especially important to our 
case region are the publicly funded industry cluster 
organizations, which are operational within several 
of the industries in the region, including the three 
main industry sectors.

The maritime sector—battery technology development.  
Our first example of ongoing green restructuring in 
Western Norway is the development of battery tech-
nology within the maritime sector. These technology 
systems are designed for implementing fully electric 
or hybrid battery and fossil fuel energy systems on 
ships, and/or charging technology supplying ships 
with electrical power. The maritime industry in 
Western Norway, consisting of shipyards, shipping 
companies, and suppliers, has a history of operating 
in the ferry and offshore markets. Over the past dec-
ade, they have utilized their experience and knowl-
edge to drive development further toward green 
solutions.

Policy experimentation.  Different national policy 
initiatives have encouraged the observed green 
restructuring, such as those initiatives by the national 
public agency Enova, which has contributed to the 
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funding of several maritime battery or electrification 
projects in our case region, and the national NOx 
Fund, into which member firms pay an emission 
tribute in lieu of state taxes or fees. Moreover, the 
county council administrations in Western Norway 
have demanded low- or zero-emission standards in 
procurements of new ferry contracts (Sjøtun, 2019). 
Cumulatively, these activities indicate a certain 
degree of policy experimentation to promote the 
ongoing green restructuring of the maritime sector.

Market nurturing.  County council administrations 
in Western Norway have contributed to the nurtur-
ing of new green markets through new tenders for 
ferry contracts. Although these tenders have been 
technology-neutral, battery technology is becoming 
the main “response” from companies.

Resource reconfiguration.  While battery technol-
ogy development has been driven by global car man-
ufacturing, visionary and purposeful regional actors 
have seized opportunities to implement and adapt 
its use in the maritime sector. This development has 
also been supported by regional R&D institutions, 
which increasingly focus on battery technology 
development (Njøs et al., 2020). In sum, we observe 
the reuse of existing resources and capabilities, the 
importation and adaptation of resources developed 
in other sectors, and the creation of new resources.

Policy mix coordination.  There is a mix of policy 
initiatives for the greening of the maritime sector, 
and the regional maritime cluster organization in 
the region (NCE Maritime CleanTech) has also been 
instrumental in lobbying national and regional pol-
icy authorities to include green specifications within 
regulation schemes. They have also facilitated the 
coordination of various initiatives and ensured a 
common strategy for regional firms.

Greening level.  The region’s maritime industry 
has succeeded in their greening strategies and is 
considered a world leader in producing and oper-
ating car ferries and offshore supply vessels using 
battery technology (Sjøtun, 2019). Maritime battery 
technologies are now finding their ways into new 
markets, such as short sea cruise traffic, fishing 

vessels, and wellboats. Cumulatively, these activi-
ties represent an ongoing deep green restructuring of 
the region’s maritime industry.

The seafood sector—development of sustainable salmon 
aquaculture technology.  Another new green technol-
ogy pathway in Western Norway is the development 
of sustainable salmon aquaculture technology within 
the seafood sector. Salmon aquaculture is the main 
industry branch of the seafood sector in the region. 
There has been widespread concern in the salmon 
industry about negative environmental effects 
caused by its open net-pen technology, such as ocean 
floor waste, spread of diseases, fish escaping, and 
sea lice (Fløysand and Jakobsen, 2017). Three new 
green technology systems are under development 
within salmon aquaculture: farming systems on land, 
consisting primarily of flow-through systems or 
recirculating aquaculture systems; semi-closed or 
closed farming systems at sea; and offshore systems 
operating in exposed areas. These systems are far 
more technologically advanced and environmentally 
sustainable than existing open net-pen technology.

Policy experimentation.  These new technologies 
have been promoted through the national govern-
ment allocation of development licenses. A produc-
tion license issued by the government is required in 
order to operate within the salmon industry; how-
ever, this is the first time that such licenses have 
been allocated purely to promote the development 
of new sustainable technology. Thus, this technol-
ogy development includes a certain degree of policy 
experimentation. Salmon producers in Western Nor-
way are involved in four large technology develop-
ment projects initiated through these development 
licenses, where different technological solutions 
for sustainable farming technology are being tested 
(such as closed and semi-closed farming systems in 
sea).

Market nurturing.  Through the introduction of 
these development licenses, the government has 
stimulated the demand for sustainable salmon 
aquaculture technology. This has contributed to a 
growing market for suppliers of equipment, produc-
tion facilities, and farming systems.
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Resource reconfiguration.  These development pro-
jects involve both the reuse of existing resources and 
importation and creation of new resources. R&D 
institutions and suppliers, both within and external 
to the region, have been involved in technological 
development. We also observe that existing com-
petence and technology among suppliers within 
the oil and gas sector in the region has been reused 
and adapted to the aquaculture industry’s needs. 
Regional policy actors, especially the cluster organi-
zation NCE (Norwegian Centres of Expertise) Sea-
food and GCE (Global Centres of Expertise) Ocean, 
have been active in promoting these crossover initia-
tives.

Policy mix coordination.  Policy coordination has 
been lacking, while development is driven by a sin-
gle policy initiative (the government’s system of 
development licenses). Even though regional policy 
actors (e.g. cluster organizations) have lobbied for 
policy programs for greening that would better fit 
the region’s industry needs, they have not succeeded 
in their efforts.

Greening level.  It remains undetermined whether 
these new green technologies will become economi-
cally viable, especially compared with the hegemonic 
open net-pen technology. If their implementation is 
successful, they will contribute to a greater degree 
of technology pluralism in the industry. Still, several 
other environmental concerns remain for this indus-
try (e.g. salmon feed content), and other green policy 
initiatives and strategies are needed to ensure a deep 
greening of the industry.

The petroleum sector—introduction of CCS.  The petro-
leum sector has recently initiated various measures to 
reduce its carbon footprint, including working toward 
improving oil and gas field recovery and plans for 
oil field electrification. However, an initiative that 
is currently high on the agenda is the development 
of CCS technology (i.e. technological solutions for 
capturing and securely storing CO2 in geological 
formations). A large test facility for CCS technology 
was established at Mongstad in Western Norway in 
2012. In the spring of 2021, the Parliament approved 
support for a full-scale CCS demonstration project in 

Norway, a project in which Western Norway plays an 
important part. The full-scale project is intended to 
capture CO2 from industrial facilities in Eastern Nor-
way before transporting it to facilities in Western 
Norway for interim storage until it is injected into 
geological formations in the North Sea.

Policy experimentation.  Opened in 2012, the Test 
Centre Mongstad was in 2007 portrayed by the 
then-Prime Minister as “Norway’s moon landing.” 
It represents a public investment of approximately 
7.6 billion NOK (Atkins and Oslo Economics, 2016) 
and, along with the full-scale project, indicates a 
strong willingness from national-level policy author-
ities to provide funding for technology development. 
National authorities have not been involved in the 
past in a similar policy-initiated project, so there is 
also a dimension of policy innovation and experi-
mentation.

Market nurturing.  Currently, there is no com-
mercial market for CCS solutions. CO2 capture and 
storage is expensive, and there are few incentives 
for commercial actors to implement the technology 
without public support. However, informants argue 
that possible changes in quota systems and new 
global/national regulations may trigger commer-
cial interest in this technology. To reach that point, 
informants argue, the full-scale project will be of 
high importance.

Resource reconfiguration.  According to actors in 
the oil and gas industry, CO2 transportation and stor-
age are technically viable for firms with petroleum 
industry experience. This means that existing capa-
bilities, knowledge, and competence in the region 
can be utilized in the development and implementa-
tion of CCS, particularly for CO2 transportation and 
storage. In addition, it is argued that CCS technology 
can enable other technological developments (e.g. 
hydrogen production from natural gas), which would 
also require regional resource reconfigurations.

Policy mix coordination.  The government’s CCS 
development efforts have been coordinated by the 
national public agency Gassnova. Gassnova was 
established by the Norwegian authorities in 2005 
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to further develop CCS-related technologies and 
knowledge, and to serve as a government adviser 
on this issue. Gassnova was tasked with adminis-
trating the research and financing program CLIMIT 
(a national program for research, development and 
demonstration of CCS), and with ensuring testing 
and developing CCS technologies at the Technology 
Center Mongstad.

Greening level.  Informants and media reports argue 
that, from a Norwegian perspective, the full-scale 
project is important for further CCS development. 
The full-scale project is intended for technology 
verification and to demonstrate a full-scale solution 
for capturing, transporting, and storing CO2. Accord-
ing to the plan, the new facilities could be up and 
running in 2024, with substantial public investments 
(approximately 17 billion NOK in a total budget 
of 25 billion NOK).3 Although CCS is a debated 
climate mitigator, it has been promoted by the EU 
as a key solution for meeting the Paris Agreement, 
signed in 2016 (e.g. by mitigating emissions from 
process industries). Thus, it can be argued that CCS 
holds strong policy potential for developing a deep 
green technology solution. On the contrary, reducing 
the carbon footprint from gas extraction through bet-
ter technology for CO2 capture and storage via CCS, 
as well as the potential for using CCS technology 
for emission-free “blue hydrogen” production—for 
example, hydrogen produced from natural gas may 
contribute to extending the region’s dependence on 

the oil and gas sector. This increases contestation of 
the greening effects of CCS.

Discussion

To explore how policy can promote green restructur-
ing and the development of new green technologies, 
we have introduced a framework consisting of four 
dimensions. In the previous chapter, we have dis-
cussed how policy initiatives for green restructuring 
in our case region fit with these dimensions by ana-
lyzing new green technology pathways within the 
three main sectors in the region. We found our ana-
lytical framework suitable for assessing the role of 
policy actors for the development of these new green 
technology pathways. We also found that the role of 
policy differs between the technology pathways 
under development in the region. Table 1 summa-
rizes our findings from the case study.

The first requirement for green restructuring is the 
need for policy experimentation, that is, the devel-
opment and implementation of new innovative 
policy initiatives. In the case of Western Norway, a 
certain degree of policy experimentation can be 
observed in the development of new green technol-
ogy pathways. One example, linked to the agency 
of regional policy actors, is the county council 
administration’s role in introducing new green ferry 
contracts within the maritime sector. The two other 
examples include initiatives from national policy 
authorities for a new and innovative scheme for 

Table 1.  The role of policy for the development of new green technology pathways.

Sector: Policy 
dimension

The maritime sector—battery 
technology

The seafood sector—
sustainable salmon 
aquaculture technology

The petroleum sector—
carbon capture and 
storage technology

Policy 
experimentation

Regional initiated ferry contracts National initiated 
development licenses

National initiated test 
center

Market nurturing Contract requirements set by 
regional policy actors, lobbying by 
regional policy actors toward the 
national level for the introduction 
of new technology standards

Stimulate demand for 
sustainable technology

Support for technological 
development and 
verification

Resource 
reconfiguration

Extensive, promoted by regional 
policy actors

Extensive, promoted by 
regional policy actors

Potential has not been 
realized

Policy mix 
coordination

Well-functioning national–regional 
coordination

Lack of national–regional 
coordination

Lack of national–regional 
coordination
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development licenses in the salmon aquaculture and 
a policy-initiated test center for CCS within the 
petroleum sector.

The second requirement is market nurturing. 
Policy action can shape demand by directly or indi-
rectly influencing the size, nature, and sophistication 
of new, greener markets (e.g. through regulation, 
standards, or public procurement). We found that 
when it comes to the development of battery tech-
nology within the maritime sector, there has been å 
strong agency by policy actors toward market nur-
turing. New technology standards for ferry contracts 
set by the county council administration promoted a 
market for green solutions. Other regional policy 
actors, such as the public-funded cluster organiza-
tion NCEMaritime CleanTech, have been especially 
astute in lobbying regional and national actors 
involved in maritime administration and rulemaking 
to implement new green standards and solutions. 
Within salmon aquaculture, national developed tech-
nology standards are a prerequisite for the new 
development licenses, and these licenses represent a 
demand side action for the growth of a market for 
new green technology. Regarding CCS, national 
policy has supported verification and implementa-
tion of this new technology, and stricter CO2 tariffs 
in the future should also influence the market for 
CCS.

Third, resource reconfiguration is essential for 
green restructuring. To drive change, existing 
resources or assets need to be nurtured, modified, 
and redirected. In our case, we have observed 
how public-funded cluster organizations have 
collaborated to stimulate crossover innovations 
(GCE Ocean Technology, NCE Seafood, and NCE 
Maritime CleanTech). Actors within the maritime 
sectors have reused existing resources and capabili-
ties in developing the new green battery technology 
trajectory, and technology developed within the oil 
and gas sector has been reused and adapted to pro-
mote sustainable salmon aquaculture solutions. The 
development of CCS is still in its initial phase, and 
the potential for reusing and modifying existing 
resources and capabilities from the petroleum sector 
has not yet been realized, but informants argue that 
the full-scale project is important for further upscal-
ing the technology.

Finally, there is the need for policy mix coordina-
tion. A mix of initiatives, both national and regional, 
are needed to promote regions’ green industry 
restructuring, and in our case, we have focused on 
the need for coordinating different policy levels. 
The development of battery technology in the mari-
time sector illustrates how different policy initia-
tives work in tandem and how a regional policy 
actor (NCE Maritime CleanTech) ensures coordina-
tion of different initiatives. On the contrary, our 
salmon aquaculture greening case is one instance of 
a strongly linked nationally initiated policy (devel-
opment licenses), which restricts the potential for a 
more coherent and extensive regional salmon aqua-
culture greening. The test center for CCS is another 
example of a national initiative, showing that future 
success depends on couplings with regional policy 
initiatives that mobilize other resources, such as the 
regional capabilities of industry actors.

Overall, we have observed different technology 
transition pathways within our case region and dif-
ferent levels of greening. Within the maritime sector, 
the development of battery technology has success-
fully been accompanied by new market creation, and 
it represents an ongoing deep green restructuring of 
the region’s maritime industry. In relation to the sea-
food sector, whether the development of technology 
for sustainable salmon farming will become eco-
nomically viable in the long term remains uncertain. 
Several other environmental concerns also remain 
for the industry. We classify this new technology 
pathway as a light green technology transition. 
Finally, the development of CCS in the petroleum 
sector is a contested case. While it will certainly 
reduce the carbon footprint of the sector, it may also 
contribute to extending the region’s dependence on 
oil and gas.

Our case of green restructuring in Western 
Norway also provides an illustration of the change 
agency of various policy actors operating at different 
levels of governance. Regional policy authorities 
(the county council organization) have performed 
institutional entrepreneurship by changing the rules 
of the game through introducing new requirement 
for ferry contracts, while the cluster organization 
(NCE Maritime CleanTech) has performed place-
based leadership by coordinating and mobilizing 
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regional actors within the maritime sector and by 
lobbying for green specification within national reg-
ulation schemes. The introduction of development 
licenses promoting sustainable technologies within 
salmon farming has changed the rule of the game 
for industry actors and represents institutional 
entrepreneurship by national policy actors. In addi-
tion, there has also been important agency per-
formed by regional support actors, that is, the 
seafood cluster organization, to ensure regional 
resource reconfiguration. Moreover, the ground-
breaking opening of a test center for CCS in the 
region and efforts toward a full-scale solution rep-
resents institutional entrepreneurship performed by 
national policy actors. However, as stated above, 
the implementation of policy initiatives is not 
straightforward but a complex process involving 
multiple actors with different and often conflicting 
intention and goals (Flanagan and Uyarra, 2016). 
Tensions are, for instance, linked to public costs of 
the support for the new green technologies, uncer-
tainties around technologies viability, and how to 
manage the funding schemes and allocate the sup-
port (Fløysand and Jakobsen, 2017; Normann, 2017).

In our theoretical section, we anticipated that 
regions specialized in traditionally non-green indus-
tries will be biased toward minor changes or a light 
green restructuring. Policy actors are embedded in 
existing policy regimes and can become risk-averse, 
which can downplay their willingness to stimulate 
radical transformation (Howlett, 2014). However, 
we have observed change agency and policy action 
pointing toward a more comprehensive restructur-
ing. It seems like certain time- and space-specific 
conditions have created an opportunity space for 
change agency (Roberts and Geels, 2019). Early 
regional demonstration projects for battery technol-
ogy turned out to be more successful than expected, 
and this provided momentum for further growth 
and action by regional policy actors. Regarding the 
development licenses in salmon farming, wide-
spread concern among customers triggered policy 
action from national authorities. Norway has for a 
long time been a pioneer within CCS technology, but 
the Paris agreement triggered a renewed interest in 
CCS as a climate mitigator, also in our case region.

Conclusion

In this article, we have addressed the role of policy 
for green restructuring of specialized industrial 
regions. Herein, we have argued for a stronger focus 
on directionality in policy formulation, both at the 
regional and the national levels. This implies broad-
ening the goals and objectives of innovation policy 
and acknowledging multiple roles of the state in 
transformative change. In our case, directionality is 
about prioritizing green objectives, which requires 
effort to align multiple visions and particularly to 
reconcile growth and employment objectives with 
visions of more sustainable futures. This requires 
inclusivity when defining the desirable direction and 
an appreciation of both the production structure and 
the region’s environmental challenges. This is par-
ticularly important and challenging in specialized 
industrial regions, such as our case region Western 
Norway, to overcome resistance and secure legiti-
macy for a vision for green restructuring.

Acknowledging that limiting interventions to 
extending and improving regional resources is likely 
to lead to lock-in at worst and to incremental changes 
at best, we have proposed a more comprehensive 
approach to policy action for the greening of regional 
industries. We argue that restructuring requires a 
broader framing than prescribed by conventional 
innovation policy approaches in terms of policy 
action domains, instruments, and goals. We propose 
a framework consisting of four dimensions that seek 
to combine the place-based view of studies of 
restructuring within EEG with socio-technical tran-
sition studies focus on transformation to allow for a 
confrontation of analytical concepts with the partic-
ularities of regions.

Our framework of four policy dimensions repre-
sents a novel scheme for assessing the role of policy 
in green restructuring. Through our case study, we 
have further nuanced this scheme and added to the 
theoretical debate. First, we have observed that such 
framework needs to be place and time sensitive. 
Within our case region, there are several new green 
technology pathways escalating, representing differ-
ent level of greening and various mixes of policy 
initiatives. Second, we have also observed that there 
will be different types of agency by policy actors 
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operating at various levels of governance promoting 
these greening processes. Policy actor’s ability to 
facilitate policy experimentation, nurture new green 
markets, stimulate resource reconfiguration, and 
effectively coordinate a broader panoply of policy 
levers are critical factors for promoting green 
restructuring. However, we also need to be aware of 
the temporal conditions making such policy action 
for a more sustainable future possible. Third, we also 
acknowledge the complexity of directionality and 
policy implementation. We argue for the need to 
depart from observations such as those in this article, 
that is, how to develop theory-informed require-
ments for policies for green regional industrial 
restructuring, to also conduct in-depth studies of 
implementation processes and the geographical par-
ticularities of green policy implementation (or to 
frame it differently, studies of how and by whom 
“directionality” is shaped). Hitherto, this “opportu-
nity space” for policy action has been insufficiently 
addressed, and, based on the work in this article, we 
argue for the importance of further theoretical and 
empirical work on implementation of green policies 
in regions, not only their requirements for the green-
ness of the policies themselves. We need, for 
instance, to know more about tensions and dilemmas 
for policy implementation, the role of policy for 
green restructuring in other types of regions, and 
how green restructuring dilemmas play out in differ-
ent types of regions.
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Notes

1.	 Herein, green industries are understood as those that 
“develop and sell products, solutions or technologies 
that reduce carbon emissions and pollution, enhance 
energy and resource efficiency, and prevent the loss 
of biodiversity and ecosystem services” (United 
Nations Environment Programme, 2011: 16, cited in 
Grillitsch and Hansen, 2019: 2166).

2.	 Since 1 January 2020, Hordaland county has been 
part of the new Vestland county.

3.	 See https://www.bt.no/nyheter/innenriks/i/2d1Kmr/
oeygarden-ordfoerer-det-stoerste-siden-sotrabrua-
ble-bygget.
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