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ABSTRACT
The paper explores how industrial development can occur in a peripheral region through the
gradual development of strategic coherence between organisations, materiality, and agency. In
a longitudinal case study of how the mechatronics industry became a main area for regional
development spanning 50 years in the region of Agder in Norway, the authors have followed
how national and regional innmovation policies, individual actors, and organisational strategies
eventually flow together and influence organisations and firms to collaborate towards new and
shared aims. In the paper, the authors perform field theory analysis, with emphasis on the
significance of the development of reciprocal relations between institutions, understood as
authorities, businesses, and universities, and strategic agency within and between strategic
action fields. They question how industrial development in a peripheral region can be
understood through a strategic action fields framework. The findings reveal that development
of the industry spanned the evolution from small-scale entrepreneurial engineering activities in
the 1960s to a regional innovation system and National Centre of Excellence with global
knowledge hub ambitions in the 2010s. In conclusion, the analysis shows how mechatronics
achieved a central role in regional development through common action between previously
decoupled academic and industrial strategic action fields.
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Introduction

One of the fundamental problems in our understanding
of spatial economies is how economic development
occurs. In recent decades, academic work in fields
such as innovation studies, entrepreneurial research,
economics, and geography has provided a wide range
of dimensions that are known and proven to be impor-
tant for stimulating economic development. However,
the research has shown that there are no context-
independent paths to success (Tödtling & Trippl
2005). Understanding the drivers and mechanisms of
industrial development and economic growth has
been an enduring matter of interest in policy formation
and research on different scales and across different dis-
ciplines for centuries. Today, one of the fundamental
problems in our knowledge of spatial economies is
how to understand and unpack the complexity of how

desired developments occur in practice. Literature in
the field provides examples of how regions and nations
that have succeeded in stimulating economic develop-
ment often have a particular mix of policies, regulations,
culture, history, human and social capital, agency (lea-
dership), resources, technology, industrial structure,
spatial environments, and entrepreneurial activity that
is difficult to replicate through policy intervention.
The complexity this represents means that to determine
ex ante the drivers of economic growth and develop-
ment in and for any national and regional economy is
still a fundamental research problem (Stoica et al. 2020).

Within both economic geography and research on
regional innovation systems there is an ongoing search
for understandings of regional development. Boschma
(2015) argues that the central task in economic geogra-
phy is to identify the determinants of a region’s ability to
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develop new growth paths. Following Martin (2012),
who argues that the long-term adaptive capacity of
regions is still largely unresearched, Isaksen & Trippl
(2017) emphasise that such processes and capacities
differ in relation to the regional institutional thickness
and proximity. Peripheral regions are characterised by
less diverse and more dispersed industrial and govern-
mental structures and institutions than other regions.
Such regions lack key development assets related to
knowledge specialisation and organisational capacities
to further innovation and growth of new industrial
paths (Isaksen & Trippl 2017). Thus, regional develop-
ment is not only a generic term in a fertile theoretical
landscape but also a deeply contextually (and histori-
cally) embedded empirical matter.

Within economic geography a renewed focus argues
for the need and advantage of empirical grounding and
contextual approaches for both theoretical development
and societal relevance (Asheim 2020). This requires
theoretical approaches that are context-sensitive and
acknowledge the importance of particularities, differ-
ences, and contingency but that should also be able to
theorise and retheorise empirical findings (Gong & Has-
sink 2020).

If we leave large-scale state interventions out of the
equation, it is rare that economic growth and industrial
developments in a region can be traced back to a single
actor, institution, or decision. In retrospect, such develop-
ments can often seem organic, emergent, and even random
when actors and organisations in a region ‘suddenly’
started to develop and utilise competences and resources
in new and novel ways, and that later that attracted private
investment, policy support, and labour. In this respect,
industrial development should be understood as contex-
tually embedded processes that require network develop-
ment, governance, sustained effort, and strategic
collaboration between agency and across institutional
spheres and administrative borders (Normann 2013).

In the regional development and innovation litera-
ture there is an ongoing debate on how to conceptualise
and understand the role of agency. We understand
agency as an ‘action or intervention by an actor to pro-
duce a particular effect’ (Isaksen et al. 2019, 4). Insti-
tutional entrepreneurship and the role of agency have
gained much attention in relation to new path develop-
ment (Sotarauta et al. 2012; Beer 2014; Beer & Clower
2014; Sotarauta 2014; Audretsch 2015). Furthermore,
the role of institutions and different types of insti-
tutional agency have been conceptualised as influential
in regional development and path transformation (Isak-
sen et al. 2019; Miörner 2020a; 2020b).

In this paper we employ a field theory approach to
understand the dynamics of how, in a peripheral region,

strategic action fields emerge, evolve, and change, and
how they provide the region with new industrial devel-
opment trajectories. We ask: How can industrial devel-
opment in a peripheral region be understood through a
strategic action fields framework? The field analytical
approach enables an understanding of critical events
that influence changes in regional fields, understood
here as the contextually embedded and historically con-
tingent industrial development processes. It also allows
us to understand the dynamics between microlevel and
macrolevel processes.

The characteristics of the context of development, the
region, are important because they tell us something
about the resources and institutional capabilities that
are either exogenous or endogenous to that region.
They also tell us something about the collaborative pat-
terns in the regional governance system. In peripheral
regions most of the resources must be aligned towards
a shared goal in order to succeed with industrial devel-
opment results, such as those discussed here. In thicker
and more diversified regions, several development tra-
jectories can be supported simultaneously, due to a
broader knowledge base and absorptive capacity (Trippl
et al. 2018).

Our study is based on a case from the county of
Agder, which also forms the southernmost administra-
tive region in Norway. Agder is an example of a rural
region with a less developed research and innovation
system than other regions in the country (Isaksen &
Trippl 2017). Therefore, we call it a peripheral region.
In our study, we explore how strategic action fields com-
posed of regional actors and organisations (in our case,
public government, higher education and research insti-
tutions, multinational and national companies, and
entrepreneurs, among others) initiate, promote, and
adapt to changes, thereby enabling a new development
trajectory. Our analysis reveals relational dynamics
within and between these strategic action fields. We
trace the development of mechatronics as an emerging
competitive competence that is influencing the develop-
ment and renewal of a petroleum and gas supply chain
industry in the region. The analysis also reveals how
divergent and initially disconnected regional strategic
action fields merged into a coherent regional industrial
development.

Strategic agency in regions

In a regional governance system, power and decision-
making authorities, as a typology, share features in
common with the network and to a lesser degree with
a hierarchy or a market (Powell 1990). This means
that the basic organising principle in a region is
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horizontal and non-hierarchical. It has been argued that
leadership in regions differs in nature from conven-
tional modes of leadership developed for the corporate
world, as the means to power are mainly indirect (Sotar-
auta 2014). Therefore, the role of agency in regions can be
understood as ‘a role involving steering, coordination,
and the influencing of societal developments across
social spheres and administrative-, sectorial-, territor-
ial-, and institutional borders’ (Normann 2013, 25). It
follows that regional leaders are skilled social actors
(Normann et al. 2017; Pinheiro & Normann 2017; Miör-
ner 2020a). Fligstein&McAdam(2012) state that socially
skilled actors are individuals who possess a highly devel-
oped cognitive capacity for reading people and environ-
ments, framing lines of action, and mobilising people in
the service of broader conceptions of the world and
themselves to fashion shared worlds and identities.
Understanding agency in regions in this way refers to
management of one specific organisation that is able to
influence developments in strategic action field that can
transcend institutional and organisational borders.

Field theory

Fields are constructed social orders in which actors
interact with one another based on a shared (not necess-
arily consensual) understanding of their purpose (Flig-
stein & McAdam 2012). In this paper we use a field
theoretical framework to approach the relationship
and dynamics between macrolevel institutional change
and microlevel agency-led processes. Field theory has
been used in similar ways in a broad range of societal,
institutional, and organisational studies since the early
1960s. The seminal and original contribution is the
study of force field analysis in action research by
Lewin (1951). However, it should also be noted that
research on social fields can be found in anthropological
studies (Grønhaug 1978) and in the work of Bourdieu
(1977). It was reinterpreted and developed by new insti-
tutionalists as institutional sectors (Scott & Meyer
1983), organisational fields (DiMaggio & Powell 1983),
and networks (Powell et al. 2005). Field is also an
analytical component in regional innovation studies
(Fløysand & Jakobsen 2010) and the study of the emer-
gence of regional leadership (Normann et al. 2017).
However, it is through the works of Neil Fligstein and
Doug McAdam that field theory has been operationa-
lised as a comprehensive sociological theory that
accounts for macrolevel, mesolevel, and microlevel
dynamics through the concept of strategic action fields
(Fligstein & McAdam 2011; 2012).

Fields are representations of a social system that has
a given scale and complexity. Scale is a designation of

the size of an institutional unit (the field) and its
extension in social space. Complexity refers to the
number of roles and the combination and permutation
of roles (Grønhaug 1978). A field’s scale and complex-
ity are dimensions that can be indicative of the extent
to which the actions of individual actors can be trans-
formative and can influence systems change. Fields are
institutional spaces, meaning they are domains with
associated knowledge, skills, and norms that influence
and/or coordinate actor behaviour. Fields are con-
nected to other proximate fields that they can be
influenced by and/or influence or develop interdepen-
dence with, and with which it is possible for them to
converge. This means that interactions between actors
in social relations can turn into a new field, given that
they are sustained and reach a certain level of influ-
ence and new interdependency. Fields can only be
said to exist when they have the strength to influence
actor behaviour (Grønhaug 1978). Fløysand & Jakob-
sen (2010) argue that social fields are a product of
repetitive interaction of a certain historic duration,
and that they are different from networks and social
capital in that they pay attention to the time-spatial
scale of social relations. Fields as emergent social net-
works and/or systems influence actor behaviour, and
it is actor interactions and practices in a field that pro-
duce new intersubjective knowledge, which becomes
the field-specific knowledge, which in turn influences
actor behaviour. Such continued reciprocations
between actors, organisations, and knowledge both sus-
tain and mould the domain of a given field. In this
sense, fields are not directly negotiated, nor do they
consist of stable discourses, but they are in continuous
motion and continuously morphing. Fields represents
constraints and opportunities for agency action and
consist of both dominated and dominating elements.
Fligstein & McAdam (2012) label such elements as
incumbents and challengers. Incumbent power in stra-
tegic action fields is closely connected to control of what
Fligstein & McAdam (2012) label ‘internal governance
units’, which can be understood as control over some
type of resource administrative that often naturalises
the logic and rules of the field. Internal governance
units represent organisational resources that are both
controlled by and aid incumbents. Incumbent power
also stems from some measure of control of both infor-
mal and formal knowledge production. Fields are
embedded in a complex web of other fields. We can dis-
tinguish between distant non-influencing fields, inde-
pendent fields, and proximate dependent and
interdependent fields. In this paper, we understand
incumbent field positions as positions held by actors
or organisations that influence resource and knowledge
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flow and influence the development of discourses in
proximate fields.

Exploring relations between microlevel and macrole-
vel processes is a fundamental problem in social science.
There are many approaches to this question in the lit-
erature (Coleman 1990). A social situation represents
some situational mechanisms, constraints, and opportu-
nities, which actors – given their intentions, values,
knowledge, and resources – can be influenced by
and/or can act in relation to them. Put simply, such
actions can be transformative and lead to systems
change. In this paper, we operationalise such actions
as those taken by agency in incumbent field positions.
This entails strategic actions to chart relevant actors
and organisations at both national and regional level,
and to develop reciprocal and interdependent relations
across actors in existing regional fields. When sustained,
such actions can be transformative and lead to systems
change, such as the emergence of new fields. The
material effects can be observable through changes in
power, leadership, institutional strategies, and public
discourse.

Based on the above-presented theoretical foundation,
we apply a model that holds that actors at microlevel in
a region can together form a strategic action field at
mesolevel. Furthermore, coherence between several
strategic action fields can enforce regional development
(i.e. macrolevel change).

Methods

We have participated in a series of research projects and
governmental programmes related to the regional
development of the county of Agder (Johnsen et al.
2016). In this paper we employ a single case-study
research design (Yin 1994) with several data sources.
We collected various types of current documents and
archival records: national White Papers and Green
Papers related to industrial development, regional strat-
egy and/or planning and policy documents, university
strategies, and industry cluster strategy documents,
and annual grant summaries from the largest regional
development fund (Sørlandets Kompetansefond n.d.).
The main data source is 15 structured interviews held
in person, in Norwegian, with key regional stakeholders
in spring 2015: regional engineering entrepreneurs
(some of whom were pioneers), mechatronics industry
CEOs, university academic leadership, university
administrators, university mechatronics researchers
(some of whom were pioneers), regional funding

representatives, regional politics representatives, and
cluster managers. The participants were selected and
grouped such that they were representative of and
could tell their stories of the academic mechatronics
field and the industrial mechatronics field. In addition,
we identified participants who could inform about the
current situation but who were also actors within the
different fields that were part of the earliest develop-
ments in industry and academia, and who had knowl-
edge about the history in full. The interviews were
based on an interview guide concerned with the history
and growth of mechatronics in the region, collabor-
ations across organisations, important actors, barriers,
drivers, turning points, and future perspectives. Each
interview lasted c.1 hour and all interviews were tran-
scribed in full and translated by the authors. The tran-
scriptions were compared with written sources and
strategy documents (Agder University College 2001;
Universitetet i Agder 2012; Brautaset 2014; Regionplan
Agder 2020; Sørlandets Kompetansefond n.d.).1 The
collected data allowed us to trace the development
from the mid-1960s until 2015. Based on our theoretical
understanding of region, agency, and strategic action
fields, the initial empirically grounded analysis enabled
us to identify two distinct and proximate strategic
action fields in the Agder region. We have labelled
these the academicmechatronics field and the industrial
mechatronics field. The evolution of the macrolevel and
microlevel dynamics of these fields is presented in the
next section.

Mechatronic field developments in the Agder
region in the period 1965–2015

The Agder region is located at the southern tip of Nor-
way c.200 km south-west of Oslo and c.200 km south-
east of Stavanger. Several industrial sites are dispersed
along the entire coastline. The petroleum-related supply
industry is located mainly in the vicinity of the regional
capital of Kristiansand. The university is currently
divided into two campuses, located 40 km apart: the
main campus in Kristiansand, and the Faculty of Engin-
eering and Science and emerging technology labora-
tories located in Grimstad.

National policy context

In December 1969, the operators of the drilling rig
Ocean Viking found commercial oil deposits in
Ekofisk, 320 km south-west of Stavanger, and the

1Additionally, an unpublished document was used for comparison, with the title ‘“Felles mål på Agder”:Et tiltaksprogram for Sørlandet’ edited by V.D. Norman,
J.P. Knudsen, and H. Røed, and dated October 1994.
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event marked the start of the Norwegian oil adventure.
Ekofisk production started in 1971 and the field became
one of the largest fields on the Norwegian continental
shelf. Over the next 40 years the petroleum sector
became Norway’s largest industry, measured in terms
of value creation, revenues to the state, and export value.

The significance of the Norwegian oil and gas indus-
try is evident from the way that Norway developed from
one of the poorest nations in Europe in the 19th century
to become one of the richest nations per capita in the
world at the beginning of the 21st century. The UK,
Denmark, and the Netherlands all started to exploit
oil and gas resources in the North Sea in the 1960s
and 1970s. However, Fagerberg et al. (2009a) argue
that the transformative effect was most significant in
the Norwegian economy. They explain this by pointing
to how public policy in Norway successfully facilitated
the development of a huge market for manufacturing
and services, which Norwegian firms successfully
exploited. Consequently, Norwegian firms in shipbuild-
ing, engineering, and ICT were able to develop and
expand. One of the industrial pioneers in the Agder
region emphasised the importance of the national policy
as having given Norwegian industry actors the ability to
take risks and develop new products and services for the
emerging industry. Fagerberg et al. (2009a) contrast the
situation in the Norwegian economy to the Dutch econ-
omy, where oil and gas exploits have led to increased
public expenditures, de-industrialisation, and loss of
competitiveness – the ‘Dutch disease’. In Norway, the
mainland economy grew more rapidly than would
otherwise have been the case (Larsen 2005). The rapid
increase in income also enabled Norway’s government
to pursue more expansionary fiscal and monetary pol-
icies than other Western European governments during
the economic hardships of the late 1980s and early
1990s, with the consequence that labour force partici-
pation and economic growth were consistently higher
than in Western Europe as a whole. Thus, Norway suc-
ceeded in developing a competitive petroleum-related
supply industry (Fagerberg et al. 2009b).

Throughout the 1980s, the Norwegian Government
continued its attempts to stimulate related parts of the
Norwegian economy. The rapid fall in oil prices in the
1980s both increased the oil and gas industry’s focus
on costs in development projects and stimulated them
to develop new and more cost-effective technologies.
However, it also spurred the Norwegian Government
to prioritise R&D in oil and gas related activities.
Already in 1986, 20% of all Norwegian R&Dwas directly
related to the oil and gas industry (Brundtland 1987).

Development of an industrial mechatronics field

In the late 1960s the emerging oil industry represented a
new opportunity for Norwegian firms and entrepre-
neurs, even though at the time they lacked specific com-
petence and experience in the oil and gas industry. The
opportunity for industrial development was initially
related to technologies for hydraulic systems and elec-
tronic steering of drilling and rigs. This led to the emer-
gence of mechatronics, which can be defined as a
comprehensive system for sensor control of different
types of mechanical operations:

The field of mechatronics is not clearly defined. The
word originates from Japan in the early 1970s. How-
ever, today, mechatronics refers to the mechanical
and electrical components in a system to be controlled
and regulated in a desired pattern. Therefore, sensor
technology, programmable microprocessors, and con-
trol technology are important. Very basically, mecha-
tronics is an interdisciplinary area of engineering
science that combines mechanical engineering, electri-
cal engineering, and information technology. (Mecha-
tronics pioneer, University of Agder)2

In the Agder region, the small firm Hydralift, which had
competence in oil hydraulics in the late 1960s, started to
orient itself towards the new and emerging market. The
firm struggled to gain access to the market in the begin-
ning, with only a handful of employees, but gradually
gained trust and entered the market for cranes, winches,
and rigs, and eventually equipment for oil drilling
(Brautaset 2014). One of the entrepreneurs who was
central in that development described how the firms
collaborated with customers, as follows: ‘During those
early decades the industry developed knowledge “on
the ground” between engineers’ and customers’ learning
by doing. The goal was to see whole system solutions
and to improve those systems incrementally’ (Regional
(pioneer) engineering entrepreneur). The efforts of the
regional actors were also supported directly via an
umbrella company (Oil Industry Services A/S), that
was set up by the Norwegian Government to support
Norwegian firms’ efforts to gain contracts in the new
industry. In the early 1970s, Maritime Hydraulics A/S,
a spin-off company from Hydralift emerged (Brautaset
2014). The company developed in the 1970s and 1980s
through a series of acquisitions, mergers, and organic
growth. Most notably, national corporations acquired
positions in the late 1980s and multinational corpor-
ations followed suit in the early 2000s.

In the Agder region it took the oil supply industry 35
years to grow from 0 to 1800 employees and to reach
EUR 625 million in turnover (1968–2003), and only

2The authors of this article are responsible for all translations of quotations into English.
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eight more years to reach 10,000 employees and EUR
5625 million in turnover in 2011. The main reason for
the rapid growth was the sharp rise in oil prices in the
first decade of the 2000s, a rise that historically has
been matched only two times (BP 2021, 28).

Firms in the Agder region were not equally posi-
tioned to utilise the rise in oil prices. The largest of
the multinational corporations (MNCs) that enter the
region in the early 2000s was National Oilwell Varco
(today, NOV Inc.). NOV introduced a new business
model for the oil and gas supply industry in the region.
When NOV bought Hydralift in 2002 and established
itself in the Agder region it was approximately the
same size as the Norwegian firm Aker, which had estab-
lished itself in the same region a decade earlier. By 2012,
NOV was the dominating firm in the region and ten
times bigger than Aker. The explanation is that it was
able to utilise large global networks, value chains, and
industrialisation competence. Whereas other firms pri-
marily make one-off customised products, NOV’s
business model is mass production and to sell their
wares in bulk.

Another important organisational development in
the early 2000s was the establishment of the NODE clus-
ter in 2005. NODE (Norwegian Offshore & Drilling
Engineering) is a business cluster within the oil and
gas industry. The cluster manager succeeded in ensur-
ing commitment from the largest MNCs in the Agder
region. Early on, the NODE cluster, in collaboration
with the industrial partners, identified mechatronics as
a common dominator for the development of the
firms in the cluster. The cluster also developed a knowl-
edge base and R&D competence in the region, primarily
through influencing the strategies of the newly formed
University of Agder. Additionally, NODE lobbied for
national and regional policy support for its strategy.

Development of an academic mechatronics field

Agder engineering and district college (Agder ingeniør-
og distriktshøgskole) was established in 1967 as a tech-
nical school. In 1994, as part of a national reform, it
became a faculty at Agder University College. In 2007,
Agder University College gained status as university.
Courses in oil hydraulics had been provided at the col-
lege in 1971 and later in 1977 they were institutionalised
as an optional course for a bachelor’s degree in engin-
eering. In the late 1980s mechatronics became a special-
isation in the bachelor’s degree programme in
mechanical engineering. K. Brautaset, one of the

pioneers and driving forces behind that development
wrote a textbook on oil hydraulics (Brautaset 1983).
Just after 2007, when the university status was secured,
a master’s degree programme in mechatronics was
developed, and later mechatronics became a topic in
the PhD programme at the University of Agder (Brau-
taset 2014). However, developing mechatronics engin-
eering was not a core strategy of the university until
the late 2000s, and Agder University College had not
prioritised mechatronics as a discipline in the process
of developing the first four PhD programmes to gain
university status. In the Faculty of Engineering and
Science, ICT was supported and developed into a PhD
programme, not mechatronics.

Agder University College and the mechatronics
industry in the region had only limited collaboration
prior to the establishment of the NODE cluster. Key
actors at the university and in the industry did not
even know each other: ‘There was very little collabor-
ation with the university until the 2000s. There was no
platform for collaboration. The industrial development
was done in the industry, buy now with the SFI [Centre
for Research-based Innovation],3 this is changing’
(CEO, mechatronics industry). The NODE cluster
increased the university’s capabilities in mechatronics
by influencing the teaching programmes. From having
a generic approach to mechatronics, the programmes
became more oriented towards the oil and gas industry.
When representatives from the NODE cluster first
addressed the university, there were relatively few
mechatronics students (8–12) and the university
struggled to fill the 20 available student places. Four
renowned professors in mechatronics were recruited
and offered part-time positions in firms within the
NODE cluster. At the same time, there was institutional
integration between the NODE cluster and the univer-
sity. When mechatronics developed into a prioritised
R&D area at the university, firm representatives were
given positions on the board of the Faculty of Engineer-
ing and Science, and university representatives were
given positions on NODE’s board of directors. The
initial regional success of the NODE cluster, combined
with the rapid growth of the firms in the cluster on a
national and global scale, underpinned the rise of the
cluster organisation in the Norwegian cluster hierarchy.
NODE gained National Centre of Excellence (NCE) sta-
tus in 2009 and Global Centre of Excellence (GCE) sta-
tus in 2014. In 2015, the University of Agder and
industrial partners applied and received funding for a
national centre for research-based innovation – SFI

3SFI Offshore Mechatronics (2015–2023), which has the goal of developing industry-relevant components within motion compensation, hydraulics, robotics,
and automation and monitoring techniques (Universitet i Agder 2015).
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Offshore Mechatronics – worth approximately EUR 25
million, as well as national funding for a mechatronics
innovation lab worth c. EUR 13 million (Universitet i
Agder n.d.). The dean of the Faculty of Engineering
and Science, who was also the project manager stated
on the SFI application in 2015, later became the rector
of the University of Agder. Thus, it seems that the Uni-
versity of Agder, has benefited at least in some form
from the collaboration with the mechatronics industrial
field. One of the participants in our study described the
relationship between University of Agder and the
regional clusters as follows:

The cluster projects in the region have made it easier for
the university to collaborate with regional firms when
they agree on common themes such as mechatronics.
[…] The close ties with industry also give the university
a bargaining position with the Research Council of Nor-
way compared with the ‘old’ universities with larger aca-
demic milieus. (Research manager, University of Agder)

Mechatronics development and the regional
policy context

Regional development policies and government in the
Agder region paid little or no attention given to the emer-
ging industry and its potential for industrial development
in thefirst 40 years of the industry’s presence in the region:
‘In the seventies and eighties there was no regional collab-
oration. There was nobody to collaborate with’ (Mecha-
tronics entrepreneur). This was contrary to the regional
development policies and to regional and municipal
agency in the neigbouring county of Rogaland. In the
late 1960s, the mayor of Stavanger, the main city in the
Rogaland region, fought hard with authorities in the cities
of Bergen and Trondheim (respectively the second and
third largest cities in Norway) and succeeded in establish-
ing Stavanger as the oil capital of Norway. The situation in
the city of Kristiansand in the Agder region was different.
Even though the city was sited nearer to the oil fields and
had very good harbour facilities, the city council at the
time declared that the city was not interested in the oil
industry (Sandvik 1999; Hidle & Normann 2013).

In 1994, the first regional planning document for the
Agder region was developed (see footnote 1). The 14-
page document contained a description of the chal-
lenges facing the region, and suggested solutions to
those problems. It became the key foundation for policy
development in the region in the next 10 years. Three
main policy areas were identified in the document: com-
petence (as in learning economy), culture (as in place
attractiveness), and communication (as in physical
infrastructure and ICT) (Normann 2007). Furthermore,
the document predicted that the regional industry

would be outcompeted due to increased globalisation
and competition from Asia and Eastern Europe: ‘One
should expect decline in employment within many of
the traditional industrial enterprises in the region –
especially within energy-intensive industries’ (p. 2 in
the unpublished document referred to in footnote 1).

However, after the NODE cluster was established in
2005, regional policymakers were able to observe an
exponential growth in the oil and gas supply industry
in the Agder region. The growth resulted in increased
political and economic support, both to firm projects
and for cluster development initiatives. The NODE clus-
ter gained increased funding from regional funds.
Figure 1 has been compiled on the basis of annual state-
ments for the years 2005–2014 inclusive and grant sum-
maries from the largest regional development fund,
Sørlandets Kompetansefond (n.d.), and it illustrates
how economic support from this major regional fund-
ing agency developed in the same period.

A couple of trends are worth noting based on the
yearly funding reports (2005–2014) of Sørlandets Kom-
petansefond. First, the funding for R&D organisations
was primarily aimed at supporting the University of
Agder in its efforts to obtain status as a university. Sup-
port for R&D organisations was reduced from EUR 3.6
million in 2005 to EUR 75,000 in 2014; other areas that
were reduced in the period were ICT and culture, which
were respectively supported by EUR 820,000 and EUR
168,000 in 2005, and by 2014 that support was reduced
to EUR 0 and EUR 62,000 respectively. Second, the
industries that gained support in the period 2005–
2014 were process industries and mechatronics. Process
industries increased from EUR 167,000 in 2005 to EUR
707,000 in 2014, while mechatronics increased from
EUR 235,000 in 2005 to EUR 886,000 in 2014.

The NODE cluster was instrumental in developing
an academic mechatronics field and, arguably, it played
a similar role in developing increased policy attention to
the mechatronics field in the region. One study partici-
pant described the role of the cluster manager as follows:

[The cluster manager] was brilliant when he formed
NODE. It created a platform for collaboration between
companies and for speaking to the politicians. It also led
the way for the SFI. NODE is an important entity that
has created a regional force and shown the politicians
that we are world leading, and it has shown the inter-
national actors that this region is world leading and
that they cannot afford to move out of this region.
(CEO, industry)

It is worth noting that the NODE cluster also played a
mediatory role between national and regional inno-
vation policies, where it first gained national recognition
through advances in the national cluster programme
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hierarchy, which in turn was used to increase regional
funding and political attention.

Field analysis of industrial development

Regional development in the Agder region has previously
been explained with emphasis on the regional innovation
system, including national innovation policies (Isaksen &
Trippl 2017). Our focus is on how strategic action fields
evolve and converge over time as they adapt to changes
inmarkets, technology, andpolicy. Basedon thiswe ident-
ify three phases (I–III) with particular characteristics and
critical events that induced transitions betweenphases and
led to regional development.

Phase I, 1965–1989: state-supported
entrepreneurship

The critical event in Phase I was the discovery of commer-
cial oil deposits in the North Sea in combination with
interventionist state policies that enabled Norwegian
entrepreneurs and industries to take risks and develop
the necessary competence and know-how. At that time,
the industry was characterised by entrepreneurial activi-
ties, start-ups, and established mechanical engineering

firms that reoriented themselves towards the emerging
oil and gas market. In the industrial mechatronics field,
the entrepreneurs were incumbents and set the develop-
ment agenda. The mechatronics industry was relatively
small, andwedonot have any datadescribing the activities
of challenger groups within the field in the period 1969–
1989. The academic mechatronics field was small in the
same period andwas only represented by limited teaching
activities at the engineering and district college (Agder
ingeniør- og distriktshøgskole) and the research interests
of a few academics. Also, some of the students who had
taken courses in mechatronics were hired in the regional
industry. However, there was little or no contact between
the academics and people in the industrial mechatronics
field. The regional policymakers did not take any active
part in supporting the development of the mechatronics
industry and no regional policymakingwas of significance
for the development of mechatronics-related industries.

Phase II, 1990–2004: national and multinational
industry actors

The critical event in Phase II was the rapid fall in oil
prices in the late 1980s (BP 2021, 28). The fall made
regionally owned oil and gas supply firms the target of

Fig. 1. Regional funding development in the Agder region in the period 2005–2014 (based on 10 annual reports by Sørlandets Kom-
petansefond for the years 2005–2014 (Sørlandets Kompetansefond n.d.))
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national acquisitions. It also meant that new types of
competence and resources supplemented the local
knowledge bases. Several firms expanded their activities
and established themselves in the Agder region in the
period 1990–2004. Firms that remained regionally
owned positioned themselves in the supply chain of lar-
ger firms. There was little or no contact between Agder
University College and the mechatronics industry. At
the university college, mechatronics was developed
further as an academic discipline and became a specialis-
ation in the bachelor’s degree programme in engineering.
However, both internal and external funding at the col-
lege were being funnelled towards ICT, management,
linguistics, and mathematics, which were the first fields
in which University of Agder offered PhD programmes.
At national level, there was strong support for oil and gas
related industries. National funding for research and tax
incentives to support the continuous development of the
mechatronics industry were prioritised. Given Norway’s
increased dependence on oil and gas revenues, the
relationship between the oil and gas related industries
and the national policy level can be described as interde-
pendent. Active regional policymaking emerged but was
not focused on industrial development; rather, its focus
was on what has been popularised as the three C’s – com-
petence, culture, and communication – in anticipation of
a future regional economy driven by the ICT industry
and tourism (Normann 2007).

Phase III, 2005–2015: regional collaboration and
cohesion

The critical events in Phase III were firstly the rise in
crude oil prices from USD 20–30 in the 1990s to
USD 100–120 in the first decade of the 2000s (BP
2021, 28), and secondly the establishment of the
NODE cluster. In practice, the NODE cluster came
to act as what Fligstein & McAdam (2012) call a gov-
ernance unit. Several multinational corporations
entered the Agder region. The academic mechatronics
field was characterised by the transition of a university
college to a university. The field strengthened its pos-
ition through the recruitments of several mechatronics
academics, the development of master’s and doctoral
degree programmes, and by its staff obtaining formal
positions as dean of the Faculty of Engineering and
Science, and rector of the University of Agder. The
national policies during the period (2005–2015) were
characterised by the development of innovation pol-
icies that targeted cluster development, national
centres for research-based innovation (including
SFI), and funding for the development of full-scale
testing facilities in the region. Regional policymaking

started to support the development of the mechatro-
nics industry. Thus, the national and regional policies
coincided in their increasing attention paid to the
development of the mechatronics industry. This can
be seen most notably through regional funding being
provided on a sufficient scale to support the various
national innovation policy instruments that were acti-
vated in the region. Regional policy and funding
organisations gained legitimacy from supporting the
fast growing industry, while the industry and the clus-
ter organisation gained monetary support in return.

Internal field dynamics

Thus far in this paper we have described how macrorela-
tions between fields developed in the period 1965–2015.
Therewere also interesting and significant changes within
the strategic action fields and the policy context in that
period. The industrial mechatronics field was initially
dominated by regionally owned firms, start-ups, spin-
offs, and entrepreneurial activities. In the 2000s, the larger
firms set the agenda and gave the NODE cluster project
backing and legitimacy to initiate expansive strategies. It
also ensured that the cluster project strategieswere aligned
with the interests of the largest firms. One example of this
was when one of the spin-offs from the large firms sought
to join the cluster, but the cluster denied it membership.
Thus, large firms blocked potential competitors from
developing in the region. The spin-off firm was only able
to enter the cluster organisation when the management
of the cluster changed.

The significant internal field dynamics between
incumbent and challenger groups in the three phases
are summarised in Table 1, from which it can be seen
that the actor groups holding incumbent positions
evolved over time within the two mechatronics fields.
It can also be seen that the scale of the fields evolved
over time. For instance, the scale of the industrial field
developed from the regional to the national to the glo-
bal. Also, the scale of the academic mechatronics field
grew from almost nothing to spearheading the develop-
ment of the University of Agder. Common to both fields
was that their inherent complexity also grew as larger
numbers of actors and agendas became involved. Fur-
thermore, complexity increased because the fields devel-
oped dependencies and interdependencies. The most
radical development was in Phase III, when mechatro-
nics ended up holding incumbent positions within
both academic and industrial fields, as well as within
the regional policy strategies. This led to strong interde-
pendencies between the mechatronics fields and their
related organisations. In Phase III, fields that earlier
were disconnected and separate became fused and
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formed one strategic action field supported by regional
and national policies.

Even though the transitions between Phases I–III were
driven by events and decisions that were exogenous to
the region, strategic agency in incumbent positions was
able to utilise those opportunities. Therefore, we see
our case not as development that was necessary and
organic but as a result of conscious actions, entrepreneur-
ial activities, and policymaking by strategic agency.

Strategic agency

The mechatronics industry field in the Agder region
benefited from national policymaking and support,
but it did not develop interdependencies with academic
fields and regional actors before strategic agency in the
cluster project initiated such processes. The cluster
management saw and utilised an opportunity to create
shared meaning and direction between related actors
and organisations in the region. The exponential growth
of the industrial mechatronics field made it possible for
strategic agency to be increasingly effective in trans-
forming both the regional policy strategies and the aca-
demic field into their rationality and interests. What
strategic agency did in relation to regional industrial
development was not to develop industry, academic
institutions, or particular innovation policies per se,
but to develop interdependent relations between them.

Conclusions

Field theory analysis is complementary to other theories
that are used to explain economic growth, such as neo-
classical studies that emphasise investments in physical
capital and labour as the main factors (Swan 1956),
endogenous growth theories that emphasise the

significance of knowledge (Acs et al. 2012), entrepre-
neurial theories that emphasise not only the role played
by entrepreneurial activity but also the importance of
promoting a culture of competition and competitive-
ness (Audretsch 2007), and innovation theory that
emphasises the significance of context and knowledge
bases related to network coupling (Asheim 2020).
Field theory analysis is complementary because it
emphasises the importance of power dynamics and
the role played by agency in incumbent field positions,
as well as the relational dimensions of development
within a given context and time. The power of agency
in incumbent positions stems not primarily from their
institutional roles, but from their ability to communi-
cate shared visions and understandings across insti-
tutional and administrative boarders. Industrial
economic development is determined and executed ulti-
mately by key decisions within firms. Agency prepares
the ground for development through the mobilisation
of resources and networks, and it creates collective
meaning for new development agendas across fields
and within firms. Understanding the practical role of
agency in industrial development in peripheral regions
in this way can foster better adapted innovation policies.

We have observed that agency cannot be effective in
working across fields before those fields reach a certain
threshold of shared rationality (cognitive proximity) of
values and ideas. In our case, this cognitive proximity
was represented by mechatronics as not only a develop-
ment metaphor but also a shared knowledge domain
across fields. Agency must work from a platform that
provides legitimacy to approaching and working with
other relatedfields.Our study is illustrative of how a clus-
ter project organisation could provide such institutional
legitimacy. Successful agency is associated with actors
holding incumbent positions and even influencing devel-
opments in other proximate fields. It is a role that can be
claimed to hold significant power and influence at the
regional level. This type of agency is not necessarily sub-
ject to forms of democratic accountability and transpar-
ency that we expect from bureaucratic organisations in
the Western liberal tradition. Probably, the type of
agency we have discussed in this paper is best viewed as
champions of a particular development agenda. It is
probable that challenger groups or other fields that are
not part of this agenda will lose attention and strategic
interest. In conclusion, our analysis of a peripheral
regional development in Norway shows how mechatro-
nics achieved a central role through common action
between previously decoupled academic and industrial
strategic action fields.

The merger of previously decoupled fields gave
momentum and capability for the field of mechatronics

Table 1. Analysis of internal field dynamics between incumbent
and challenger groups
Phase Industrial mechatronics field Academic mechatronics field

Phase I,
1965–
1989

Incumbents: Mechatronics
entrepreneurs

Challengers: none identified

Incumbents: Mechanical
engineering study
programmes

Challengers: Mechatronics
faculty

Phase II,
1990–
2004

Incumbents: National
corporations

Challengers: Regional
corporations, entrepreneurs

Incumbents: ICT,
management, linguistics,
and mathematics

Challengers: Mechatronics as
a specialisation in a
bachelor’s degree
programme in mechanical
engineering

Phase III,
2005–
2015

Incumbents: Multinational
corporations

Challengers: National
corporations, regional
corporations, entrepreneurs

Incumbents: Mechatronics
Challengers: Other
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to transcend from an entrepreneurial and engineering-
driven industrial development towards a more
research-based regional development trajectory. The
emergence of such new and major industrial investment
in a peripheral region such as Agder illustrates how col-
laboration across actors and organisations can further
new developments. However, it also shows that in a per-
ipheral region such process may disable competing
interests and strategic goals of development. In our
study this was particularly visible when viewing changes
in field dynamics in the academic and public fields. As
such, the notion of strategic action fields can improve
analytical understandings of how industrial develop-
ment occurs in peripheral regions that are characterised
by low levels of research and thin structures of knowl-
edge and support organisations (Isaksen & Trippl 2017).

In thicker and more diverse regions (as opposed to
thinner and peripheral regions), many of the develop-
ment results, such as those discussed here, could have
manifested. However, we argue that the industrial devel-
opment process in a peripheral region such as Agder has
some distinct characteristics. One difference is that
actors in the Agder region in the first phase (1969–
1985) were dependent upon resources and collaboration
with strategic agency exogenous to the region. That
actors within different relevant strategic action fields
oriented themselves outwards is probably part of the
explanation behind the loosely coupled governance
structure in the first phases. Another difference to con-
sider is that when the strategic action fields align and
enter an incumbent position, they dominate the devel-
opment trajectory of the region and as such they can
generate swift changes. In thicker and more diverse
regions, a development trajectory such as the one dis-
cussed here would have to compete with other equally
promising strategic action fields for attention. The
developments in the Agder region can also be con-
trasted with smaller and even institutionally thinner
regions. In such regions, development would probably
have been more dependent on exogenous knowledge,
process capacity, and decision-making (Trippl et al.
2018).

Since 2015, the Agder region has been affected by
global changes in the price of oil and the increased pol-
icy focus on green industrial development. While the
mechatronics field was until 2015 influenced mainly
by oil-related industrial actors, it has since received
renewed interest from process industry related actors.
These actors use the technology and organisational
competence and know-how from the mechatronics aca-
demic field to further strategies for battery development,
among other purposes. It would be interesting to study
how this development is furthered in reciprocation with

other strategic fields in the region, such as those related
to renewable energy production.

Understanding the dynamics of strategic actions
fields may be particularly relevant for peripheral regions
without the institutional thickness and redundant
capacities to pursue multiple development trajectories
with equal force simultaneously. In a more generic per-
spective, the analytical frame of strategic action fields
can serve to grasp complexities between macrolevel
and microlevel conditions, and it can allow for a non-
deterministic evolutionary analysis of regional develop-
ment. Understanding strategic action fields is particu-
larly important in the emerging regional strategies of
Industry 4.0 (the Fourth Industrial Revolution) related
to, for example, hydrogen, batteries, and carbon capture
and storage (CCS), in which such an analysis can trace
reciprocal generation of relations and spaces of oppor-
tunities generated by different types of individual and
organisational agency.
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