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The concept of “green transition” has gained significant traction in recent
years, particularly since 2020. However, the underlying focus on the need to
address climate change can be dated back to international agreements made
in the 1990s such as the United Nations Framework Convention on Climate
Change (United Nations, 1992) and the Kyoto Protocol (United Nations,
1997). In these early agreements, the main focus was on the development
and diffusion of cleaner and more energy efficient technologies as well as set-
ting quantitative targets for emissions reductions. The Kyoto Protocol also
emphasised the need for reducing market imperfections and counterproduc-
tive incentive structures.

By the early 2000s, academic discourse began to shift. An emergent stream
of sustainability transitions literature started to broaden the understanding
of green transitions beyond purely technical solutions and technological
change. The focus expanded to include the roles and interactions of vari-
ous actors—individuals, firms, institutions and collective entities—within
broader socio-technical systems (Markard et al., 2012). This marked an evo-
lution from green transitions merely being perceived as technological shifts to
also being associated with complex socio-technical transformations involv-
ing changes in user behaviour, institutional frameworks and cultural norms.
The inclusion of a socio-technical perspective implies that green transitions
rely not only on insights from technical sciences but also on contributions
from social sciences.

Figure 2.1 illustrates the growing global interest in the terms “green transi-
tion” and “green transformation”. While the two were close to being equally
popular until 2019 (except for a noticeable, unexplained one-off peak for
“green transformation” in April 2004), “green transition” gained more prom-
inence thereafter.

Although the concepts of transition and transformation are often used
interchangeably when referring to the move towards a more environmen-
tally sustainable society, Holscher et al. (2018) argue that the two concepts
largely stem from different research communities, where “green transition” is
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Figure 2.1 Worldwide Google search activity for the terms “green transition” and
“green transformation”, January 2004—April 2025 (Source: Google
Trends).

Note: The numbers represent search interest relative to the highest point in the chart for the
period covered. A value of 100 reflects the highest popularity for the term, a value of 50 means
the term is half as popular, and a result of 0 means there was not enough data for the term. The
two concepts are measured on the same scale; that is, because “Green transformation” has expe-
rienced the highest search interest, it is this term that defines the range of the scale.

associated with a sustainability transitions research community while “green
transformation” is associated with a research community focused on global
environmental change. With point of departure in Rotmans et al. (2001),
Holscher et al. (2018, p. 1) contend that although “transition” tends to refer
to “fundamental social, technological, institutional and economic change
from one societal regime or dynamic equilibrium to another”, some schol-
ars also associate “transitions” with politically top-down and technocratic
shifts. Contrary to this, “transformation” is argued to refer to more radical,
large-scale and long-term “shifts in human and environmental interactions
and feedbacks” (Holscher et al., 2018). This aligns well with the aforemen-
tioned increased focus on socio-technical aspects in the sustainability transi-
tion literature.

As mentioned earlier, despite an increased awareness, at least in academic
literature, of the need to broaden the focus from technological solutions to also
encompass more fundamental societal changes—which, according to the dis-
cussion earlier, would entail transformation rather than transition—the term
“green transition” has caught considerably more track than “green transfor-
mation” since 2020. In this volume, Sotarauta (Chapter 6) is the only author
to explicitly discuss the conceptual difference between green transition and
green transformation, yet, as Table 2.1 illustrates, the chapters collectively
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comprise a practical demonstration of the continuum in the understandings
of the degree of incremental versus more fundamental changes associated with
green transitions and transformations. Table 2.1 also illustrates that the term
“green transition” in several chapters refers to changes of a nature that, accord-
ing to the discussion briefly mentioned earlier and elaborated by Sotarauta
in Chapter 6, could be characterised as being closer to transformation than
transition. Accordingly, in the remainder of this chapter, we will use the term
“green transition” to encompass the continuum from transition to transforma-
tion addressed by Holscher et al. (2018) as well as Sotarauta in this volume.

Table 2.1 Overview of the ways that “green transitions” are defined and addressed
in the case chapters

Chapter Chapter title Understanding of green
transitions
3 (Kekale & Steering Regional Green as “an international movement
Pinheiro) Transitions: Universities’ towards an ecologically and
Roles in a Broader Societal socially sustainable economy
Context which leans on low-carbon

solutions that promote biodi-
versity and sustainable use of
natural resources”, emphasis-
ing that Green Transitions
entail “fundamental changes
in key production and con-
sumption systems”.

4 (Rose, Tillart &  Repositioning Regional Uni-  Peripheral regions must

Cai) versity College Amidst the navigate, strategize, and
Green Transition: The Case  operationalise the complexi-
of Parnu County, Estonia ties of transitioning towards

a climate-neutral economy,
often within the constraints
of enlarged global value
chains and their regional
macroeconomic implications.
5 (Vinther Larsen, The role of social sciences in ~ Addresses green transitions as

Drejer & regional green transitions. A “complex societal challenges
Lehmann) critical-reflective perspective ... which cannot be solved
through technical solutions
alone”
6 (Sotarauta) A place leadership role for Argues that “Aiming to achieve
universities? a regional transformation is

significantly different from
working for transition, the
former emphasising institu-
tional changes and the latter
incremental ones, reorientat-
ing a system”.

(Continued)
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Table 2.1 (Continued)

Chapter Chapter title Understanding of green
transitions
7 (Layti) Assessing Environmental Defines Green Transitions

8 (Wilhelmsen)

9 (Bienkowska,
Kanda, Klofsten,
Norrman &
Guzhva)

10 (Juusola &
Roman)

Impact of Universities:
Challenges and Implica-
tions for Regional Green
Transitions

Empowering Sustainability
Through Active Pedagogi-
cal Methods and Regional
Engagement

as “those changes needed
to realize a low-emission
society”, with a particular
emphasis on the environ-
mental impact of university
activities

Not specified. The chapter

introduces “Sustainable
Imagination” as the ability
to creatively envision futures
that achieve ecological bal-
ance and social equity.

Entrepreneurship programmes Not specified, but implicitly

for rural new ventures—
outreach and impact
through entrepreneurship
training

How Can Students’ View on
Climate Neutrality Contrib-
ute to a Sustainable Future?
The Case of a Regionally
Intensive Higher Education

refers to agentic processes by
local actors (rural entrepre-
neurs) and supporting agents
like HEIs.

Focuses on climate neutral-

ity, more specifically how
students articulate the
meanings of climate neutral-
ity in regional settings, and

Institution what potential implications
these meanings have for
the regional development

towards climate neutrality

Despite the increased awareness on green transitions depending not only
on technological solutions but also on more fundamental societal changes,
established regimes, policies and institutional logics have been slow to adapt
to the broadened understanding of green transitions beyond purely techno-
logical change. For instance, the European Commission’s 2011 initiative, A
Resource Efficient Europe, emphasised the role of research and innovation
in driving change, from incremental improvements to major technological
breakthroughs. While this signalled progress, it still largely framed the transi-
tion in technical terms.

More recent developments, such as the European Green Deal (European
Commission, 2019) and statements from major funding bodies like the Novo
Nordisk Foundation (Novo Nordisk Foundation, 2024), reflect the growing
recognition of the multifaceted nature of green transitions. These initiatives
acknowledge that achieving a sustainable future requires more than techno-
logical innovation—it demands the active involvement of society at large,
including policymakers, industry, researchers, and the public. Nevertheless,
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social sciences often remain underrepresented or put in a subordinate posi-
tion to technical fields because of widespread techno-optimist beliefs and
attitudes that see technology as a kind of panacea against all problems.
Therefore, the main ambition with this volume is to address the role of higher
education in regional green transitions from a perspective that focuses not
only on technology development but also to encompass the social, political
and economic processes at play in the ongoing multiple sociotechnical trans-
formations towards an environmentally sustainable planet.

From Green Transitions to Regional Green Transitions

Green transitions (GT) are a multifaceted phenomenon operating at multiple
levels (global, national, regional and local) and involving a multiplicity of
stakeholders. Its effects are felt differently depending on the local or regional
contexts in question, and the types of legacies—institutional, economic,
technological and cultural—characterising specific localities. In other words,
context does matter, and thus adherence and opposition to GT agendas at the
local level will be aligned with the types of effects, both real and perceived,
emanating from these change processes. The growing literature on regional
green transitions (RGTs), sheds light on several important aspects and mech-
anisms, some of which we briefly elaborate subsequently.

Firstly, the literature highlights the potential for regional economic devel-
opment (job creation, innovation and external investments) through green
growth strategies. Recent literature in the field of evolutionary economic
geography, indicates that RGTs often exhibit a degree of path dependency
(Froy etal., 2023). As such, regions tend to leverage their existing capabilities
that are related to newer green tasks and technologies. Technological innova-
tion is frequently cited as a key driver in the context of “transition regions”
(Cooke, 2013). Regions that foster innovation ecosystems, support research
and development and facilitate the diffusion of clean technologies are often
(more) successful in transitioning to sustainable practices (Truffer & Coenen,
2012).

Secondly, and related to the first aspect, possessing a diverse array of tech-
nological and other skills and competencies, even if they are not directly
related, is thought to aid regional economies in creating the necessary
re-combinations for new green activities to emerge (Cooke, 2013). These
drivers, in turn, are influenced by various moderating factors, including the
local institutional environment, ICT skills, and the characteristic of the local
industrial base (Gibbs & Jensen, 2021). A review of literature on the geogra-
phy of sustainability transitions found that most contributions predominantly
concentrate on niche development instead of regime dynamics, highlighting
the significance of local place-specificity (Hansen & Coenen, 2015). Despite a
broad consensus on the importance of place-specificity, there remains limited
generalised understanding of how this specificity influences RGTs (Hansen &
Coenen, 2015).
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Thirdly, there are increasing concerns towards social equity/justice dimen-
sions underpinning RGTs (Hearne et al., 2025), ensuring that transitions do
not disproportionately benefit certain types of stakeholders while disadvan-
taging others, most notably marginalised groups and communities (Velicu &
Barca, 2020). Some studies argue for the need to shift traditional regional
planning objectives centred on performance towards more learning-oriented
goals with the potential to foster spatially just and sustainable regional
dynamics (Demeterova, 2023).

Fourthly, studies have identified a set of key barriers, structural and cul-
tural, hampering RGTs. These include, among others, financial constraints,
political resistance, infrastructural challenges, and limited public awareness
regarding benefits and trade-offs (Hine et al., 2024; Briten et al., 2025).
Beyond national and regional settings, there is a growing recognition that
RGTs are affected by exogenous dimensions such as geopolitics, global mar-
kets, and international agreements (De Propris, 2024). Hence, local strategies
must account for these external factors while leveraging global opportunities
for regional green growth. Scholars have also started to pay attention to
the unforeseen, local unintended consequences derived from the enactment
of green transition policies, frameworks and incentives (Rodriguez-Pose &
Bartalucci, 2024). Addressing such barriers, it is argued, requires strategic
planning, sustained investment in capacity building (people, organisations
and institutions), and systematic efforts to shift cultural norms, values and
behaviours (Hayrynen & Hiameenaho, 2020).

Finally, the literature on RGTs argues for the importance of contextualised
policies that consider local characteristics, dynamics and strategic aspirations
in the light of specific geographical, economic, and social attributes (Jster-
gaard et al., 2024). Effective strategies are thought to be context-dependent,
emphasising the need for localised solutions rather than “one-size-fits-all”
approaches (Todtling et al., 2020). For this to happen, however, it is par-
amount that local actors possess the knowledge, skills and competences,
alongside motivation to “translate” broader policy frameworks into local
strategies and initiatives (Nordt et al., 2024). There is a danger that such pro-
cesses become dominated or co-opted by salient regional stakeholders, like
large corporations or those with vested (economic and political) interests,
at the expense of less powerful (and resourceful) civil actors and local com-
munities (cf. Kalt, 2022). Co-creation and other types of collaborative gov-
ernance frameworks can provide an important mechanism to mitigate this
from happening (Serensen & Torfing, 2025), allowing local constituencies
to provide important input regarding the content and goals of policies and
strategies. Knowledge exchange, resources sharing and strategic alignment
feature as critical mechanisms in this respect (Torfing et al., 2024).

In summary, this synthesis of the literature on RGTs reflects the complex,
multi-dimensional nature of the phenomenon, underscoring the need for pol-
icy and strategic approaches that are integrative, adaptive, and sensitive to
both local contexts and global dynamics.
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The Role of Higher Education Institutions in Regional Green
Transitions

Higher education institutions (HEIs) are pivotal actors in the pursuit of green
transitions. Their contributions span across many different types of activi-
ties that fall into the broad categories of three missions—that is, teaching,
research and direct collaboration with citizens and/or organisations. How
the more detailed content of these missions is formulated and how they are
fulfilled is shaped by a multitude of influences that include for example pub-
lic policies, funding requirements, bottom-up initiatives of faculty, staff and
students, as well as needs and interests of agencies, firms, civil society organi-
sations and other organisations that come in contact with the HEIs (Pinheiro
et al., 2015; Loi & Di Guardo, 2015). When it comes to sustainability and
sustainable development universities have been experiencing expectations
and pressures both internal and external since at least the 1990s and have
been contributing to these overarching societal goals within the framework
of the three missions. Such endeavours precede the current focus on green
transitions but can be viewed as part of the same broad development striv-
ing for meeting the needs of the present without compromising the ability of
future generations to meet theirs.

Universities are increasingly expected to assume a central role in regional
governance and development efforts, going beyond their traditional aca-
demic functions to actively shape regional economic and social trajectories
(Bonaccorsi, 2017; Fonseca et al., 2021; Gunasekara, 2006; Marques et al.,
2019; Pugh et al., 2016; Raagmaa & Keerberg, 2017). Universities can posi-
tively impact regional development due to their recognised role in generat-
ing knowledge and promoting innovation. Additionally, through strategic
engagement, universities are commonly seen as important stakeholders that
contribute their expertise, facilities and networks to support also social and
ecological development (Aranguren et al., 2016, 2021; Fonseca, 2019). By
nurturing their networks, universities can expand regional access to national
and international knowledge, expertise and skills, thus contributing to human
capital and creating a local/regional environment that enhances diversifica-
tion and resilience.

Universities may also play a central role in the formulation and implemen-
tation of regional strategies (Fonseca, 2019; Pugh et al., 2016; Raagmaa &
Keerberg, 2017). At its best, academic research provides policymakers with
evidence-based insights, supporting decision-making processes and ensuring
that regional strategies are well-informed. Moreover, academics commonly
participate, for example, in advisory boards, steering committees and policy-
making panels (Goldstein & Glaser, 2012). At its best, academic participation
enhances the legitimacy and effectiveness of regional governance structures
by integrating academic knowledge into decision-making processes.

Universities’ capacity to generate knowledge, facilitate collaboration, edu-
cate actors and connect local actors with global networks highlights their
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potential to be involved in regional development efforts (Bonaccorsi, 2017;
Goddard & Vallance, 2013). As regional challenges become increasingly
complex and interconnected, the contributions of universities will remain
vital, but only if a region is responsive and policymakers and other actors
are willing to engage with the academic world. In an ideal world, universi-
ties’ contributions to regional development partnerships are comprehensive
and highly respected. In the real world, university roles are numerous and
variable, depending on the political situation, governance system, personal
relationships, finances and so forth.

Societal Engagement and the Changing Nordic Higher Education
Landscape

The Nordic countries have a long tradition of steady public investments in
higher education (HE) and science. HE attainment remains tuition-free for
domestic students and also for international students in cases like Norway.
Governments across the region have, in the last three decades, enacted a
series of structural reforms aimed at making the sector and its domestic
providers (HEIs) more accountable, efficient and responsible to the shifting
needs of society. Informed by new public management (NPM), these reforms
have taken the form of both voluntary and forced mergers between domestic
providers (Pinheiro et al., 2016), changes in the internal governance of insti-
tutions (“stronger management”, cf. Geschwind et al., 2019), and adaptation
in recruitment and promotion practices (Pietild & Pinheiro, 2021), among
other aspects (Pinheiro et al., 2019). This, in turn, has led to a changing
relationship between HE and society, brokered via the state, moving from
an implicit social-contract based on trust towards an explicit one based on
performance considering policy-mandated goals and priorities (Gornitzka
et al., 2004; Hansen et al., 2019). Stronger links with society, in the form
of co-creation and co-production of knowledge, alongside tighter strategic
partnerships with international institutions have also become salient features
in Nordic HE in the last decade (Karlsen & Pinheiro, 2022; Pinheiro et al.,
2025). All in all, it could be stated that, despite their unique profiles and
historical trajectories (cf. Pinheiro et al., 2019), Nordic HE systems have
been converging towards a hybrid governance model that combines strong
elements of publicness alongside market-based instruments geared towards
making the sector/HEIs globally competitive and socially responsive. In this
respect, Nordic HE dynamics are well aligned with global developments else-
where, most notably throughout Europe (Capano & Jarvis, 2020).

The Nordic Policy Landscape and the Role of Science and
Knowledge in Regional Green Transitions

As indicated earlier, the Nordic countries have long been recognised for their
strong public investment in HE and science as well as their commitment to
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sustainable development. Subsequently, we discuss how the evolving policy
landscape and the scientific capacities of Nordic HEIs intersect with regional
green transitions.

Historical Role of HEIs in Regional Development

HE systems in the Nordic countries have long been associated with regional
development and innovation agendas. In Norway and Finland, for example,
university colleges and universities of applied sciences have been created (1950s
and 1990s, respectively), with the primary aim of catering for the emerging
needs of regional stakeholders (Kyvik, 1981; Arbo & Eskelinen, 2003). In
the late 1990s and early 2000s, the rise of the so called knowledge economy
put a premium on HEIs’ roles in creating, translating and diffusing knowl-
edge and technical skills locally (Benneworth & Hospers, 2007; Lester &
Sotarauta, 2007). This, in turn, led to policy and academic attention being
paid to the dynamic interplay (partnerships) between government, HEIs and
regional industry, in the form of triple helix arrangements (Marton, 2005)
and regional innovation systems (Asheim & Coenen, 2005). Moreover, exist-
ing regional asymmetries, within and across national settings, made the inte-
gration of regional and national innovation systems a strategic priority for
many Nordic governments (Nilsson, 2006; Aslesen et al., 2012). One remain-
ing challenge pertains to the low absorptive capacity of peripheral geogra-
phies, with knowledge and skills flowing away from the locality due to the
presence of “thin” knowledge and innovation infrastructures (Isaksen, 2014).

HEIs as Enablers of Path Creation

When it comes to RGTs, an important role for the HE sector is one of ena-
bling regional actors across the public and private sectors to explore new
developmental paths (“path creation”), moving away from carbon-intensive
production processes (Coenen et al., 2015). Yet, for this to happen HEIs
themselves need to possess the right mix of knowledge, skills and compe-
tencies for fostering RGTs. A key requirement in this respect is a balance
between breadth and depth when it comes to disciplinary profiles, alongside
network linkages with other knowledge and innovation actors, both within
and outside the region (Benneworth & Sanderson, 2009; Benneworth &
Pinheiro, 2016). Recent studies provide evidence of the important role being
played by HEIs in RGTs. This takes a variety of forms; insofar “greening”
the curriculum, the socialisation of graduates as “responsible consumers”, as
well as in the types of sustainability-related knowledge being produced and
diffused locally (Cristofoletti & Pinheiro, 2023; Pinheiro et al., 2026).

As is often the case, challenges remain, ranging from inadequate national
policy or regulative frameworks (Kekile & Pinheiro, 2025) to cultural mis-
alignments between local norms, values and traditions and sustainability
goals (Hiayrynen & Hidmeenaho, 2020).
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Regional Collaborations for Green Transitions in the Nordic
Context—Processes with Both Opportunities and Tensions

As this chapter has demonstrated, HEIs as well as their employees and stu-
dents can potentially assume a variety of different roles in relation to regional
green transitions—ranging, for example, from orchestrating to contributing.
Here some recent examples of collaborations where HEIs have been heavily
involved in processes of RGTs will be discussed. The examples showcase how
HEIs can become engaged not only when different strategies for RGTs, such
as leveraging of established regional strengths, are deployed, but also what
kinds of tensions and risks that are associated with assuming more active
roles in such processes.

Residential Development with Sustainability Ambitions

Vallastaden is a residential neighbourhood developed in eastern Sweden
between the years 2013 and 2023. The area is located in close proximity
to Linkoping University and the university was invited by the local coun-
cil early on during the development process with the purpose of contribut-
ing to co-creation of solutions together with other stakeholders and citizens
(Linkoping University, 2023). The premise of the area was greater sustain-
ability both when it comes to development and subsequent use of the area in
terms of, for example, materials and construction methods and in terms of a
social and behavioural sense. The collaboration between the university and
other stakeholders has been vital for implementation of several solutions and
concepts, such as public greenhouses intended for both small-scale growing
and recreation; car pools; and an infrastructure culvert with a long lifespan
where all mains including electricity, district heating, and water are located
together (Tekniska Verken, 2025). However, other ambitions have not been
realised, for example related to residential segregation or creation of a new
hub for public transport. The area has also served as an arena for conducting
research on aspects of residential living such as behaviour related to travel,
design of meeting places in a neighbourhood and integration and acceptance
of autonomous buses (see, e.g. Arvola et al., 2023; Eidenskog et al., 2023;
Linkoping University, 2021; Wenander, 2024).

From Forestry to Bioeconomy

The development of a sustainable bioeconomy is considered as one part of
green transition with especially large significance for countries with extensive
forests and forestry industry such as Finland and Sweden. One major focus has
been the broadening of use of renewable biological resources in safe and effi-
cient ways within fields such as energy, construction, textiles and packaging.
Here collaborations between industry and universities are developed as a way
to increase innovativeness and stakeholder involvement within relatively tradi-
tional industrial sectors—often in peripheral regions such as Joensuu in Finland
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and Virmland in Sweden (see, e.g. Laasonen, 2023; Grundel & Dahlstrom,
2016). Further important aspects of such collaborations are the opportunities
for companies to influence the content of educational programmes as well as
development of trust and shared understanding that can result in more informa-
tion and knowledge sharing between actors (Laasonen, 2023). However, uncriti-
cal engagement with regional development based on bioeconomy has also been
highlighted as potentially risking serious negative effects related to, for example,
loss of biodiversity, land use competition and inequity (Ruml et al., 2025). Care-
ful deliberation therefore seems vital if universities want to stay engaged but at
the same time avoid contributing to unintended negative outcomes.

Competition for New Investments

In many regions green transition has been viewed as an opportunity to attract
new investments that both bring jobs into the local economy and make a con-
tribution to a more sustainable future. Regions have therefore been eager to
highlight their attractiveness towards both policymakers and decision-makers
and researchers have attempted to explain how large-scale investments can
be secured (see, e.g. Okonkwo, 2025; Westin, 2023). Here the role of univer-
sities for supply of skilled labour seems to be seen as most valuable, at least in
short term (Hermelin, 2023). The case of the (now defunct) large-scale bat-
tery production site of the company Northvolt in Skellefted however shows
that over-reliance on this type of drivers for regional development is not in
any way a guarantee of future success. Recent voices from the research com-
munity have pointed to the speed of the development process as detrimental
to the risk assessment on the part of the local government. Moreover, the
promotion of a one-sided (positive) image of the establishment of a produc-
tion site by both politicians and journalists has been pointed out as problem-
atic and contributing to being blindsided by potential gains without giving
serious consideration to the drawbacks (Svt Nyheter, 2024).

In the following chapters the manifold roles through which HEIs can
engage in RGTs involving education, research and outreach activities will
be explored and analysed across a variety of cases. Particular attention will
be paid to the inherent complexities and tensions associated with assum-
ing an engaged stance in contexts characterised by uncertainty and shifting
priorities.
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