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Longi, Henna, Regional innovation systems and company engagement in the Arctic
context. 
University of Oulu Graduate School; University of Oulu, Faculty of Technology
Acta Univ. Oul. C 789, 2021
University of Oulu, P.O. Box 8000, FI-90014 University of Oulu, Finland

Abstract

Global changes in value chains and developments in technology and knowledge have resulted in
the adoption of more interactive and network-based models of innovation. These are seen as
helping regional economies to gain competitive strength and for companies to use external
knowledge to act innovatively to increase their competitiveness. Understanding the interplay
between public and private actors and understanding the different factors that generate innovation
in different regions have been topics in different innovation management, regional, and economic
studies.

The theoretical framework of this study is based on systemic and regional approaches to
innovation. More specifically, the approach of a regional innovation system (RIS) is used to better
understand the systemic network relationships for innovation at the regional level. Company
engagement literature is also included to complement the theoretical framework of the study.

There is a need to understand the elements of complex innovation systems and evaluate their
capacity to stimulate innovation. These elements include different components in the RIS that
affect the aims and innovation activities taking place in the region. In addition, studies are needed
in more remote regions to understand how different components affect the overall performance of
the RIS in such regions, including the Arctic. In a functional innovation system, more emphasis is
needed on operationalization and the collaboration with companies. Thus, the main aim is to
identify elements that are part of a public-driven innovation system in the Arctic context
recognizing the importance of company engagement.

The results indicate that a regional innovation system encompasses general and regional
components and inter-regional collaboration, which are the basis of the innovation aims and
activities in the system. There is no single component or element rising above all, indicating that
all should be included in any consideration of innovation system development.

Keywords: Arctic region, company engagement, innovation, innovation systems,
regional studies





Longi, Henna, Alueellinen innovaatiojärjestelmä ja yritysyhteistyön edistäminen
arktisella alueella. 
Oulun yliopiston tutkijakoulu; Oulun yliopisto, Teknillinen tiedekunta
Acta Univ. Oul. C 789, 2021
Oulun yliopisto, PL 8000, 90014 Oulun yliopisto

Tiivistelmä

Muutokset globaaleissa arvoketjuissa sekä uusien teknologioiden ja osaamisen kehitys ovat joh-
taneet vuorovaikutteisimpien ja verkostopohjaisten innovaatiomallien hyödyntämiseen. Niiden
katsotaan auttavan aluetalouksia saavuttamaan kilpailullista hyötyä sekä yrityksiä hyödyntä-
mään ulkopuolista tietoa innovaatiotoiminnassaan. Erilaisten julkisten ja yksityisten toimijoiden
välisten suhteiden ja innovaatiota tuottavien tekijöiden ymmärtäminen ovat olleet innovaatiojoh-
tamisen, taloustieteen ja aluetutkimuksen kohteena.

Tämän tutkimuksen teoreettinen viitekehys pohjautuu systeemisiin ja alueellisiin näkökul-
miin innovaatiosta. Tarkemmin, alueellisen innovaatiojärjestelmän lähestymistapaa käytetään
ymmärtämään paremmin innovaatioiden systeemisiä verkostosuhteita alueellisella tasolla. Yri-
tysten osallistamiseen liittyvä kirjallisuus täydentää teoreettista kehystä.

On tarve ymmärtää monimutkaisten innovaatiojärjestelmien vaikuttavia tekijöitä ja arvioita-
va niiden vaikutusta innovaatioiden edistämiseen. Näihin tekijöihin kuuluvat erilaiset järjestel-
män osatekijät, jotka vaikuttavat innovaatiotoiminnan tavoitteisiin ja toimiin alueella. Lisäksi
tarvitaan enemmän syrjäisempien alueiden tutkimusta, kuten arktinen alue, jotta voidaan
ymmärtää, miten eri osatekijät vaikuttavat järjestelmän toimintaan tällaisilla alueilla. Toimivas-
sa innovaatiojärjestelmässä korostuvat käytännön toiminta ja yhteistyö yritysten kanssa. Täten,
tutkimuksen päätavoitteena on tunnistaa osatekijät, jotka ovat osa julkisvetoista innovaatiojärjes-
telmää arktisella alueella, joissa tunnistetaan yritysten osallistaminen. Tulokset osoittavat, että
alueellinen innovaatiojärjestelmä sisältää yleisiä ja alueellisia osatekijöitä sekä alueiden välisen
yhteistyön, jotka kaikki luovat pohjaa järjestelmän innovaatiotoiminnan tavoitteille ja toimenpi-
teille. Mikään näistä yksittäisistä osatekijöistä ei tutkimuksen perusteella näytä olevan tärkeäm-
pi toistaan, mikä viittaa siihen, että kaikki osatekijät on huomioitava innovaatiojärjestelmien
kehittämisessä.

Asiasanat: aluetutkimus, arktinen alue, innovaatiojärjestelmät, innovaatiotoiminta,
yritysyhteistyö
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1 Introduction 

1.1 Background  

Changes in global value chains and the increased amount and accessibility of 

knowledge and technological development have altered the way we see the 

importance of innovation (Ministry of Economic Affairs  and Employment of 

Finland [TEM], 2017). Acknowledging the many interfaces and interactions of 

innovation-related activities within actors and in networks, researchers have 

adopted the interactive model of innovation (Fischer, 1999). In regional economies, 

innovation has become vitally important to gain and maintain competitive strength 

and prosperity (Asheim, Isaksen, & Trippl, 2019). However, innovation is 

geographically concentrated, leading to further investigations of why innovation 

activities and regional economic development are unevenly distributed (Carlino & 

Kerr, 2015). Understanding the interplay between actors and the different factors 

that generate innovation in different regions has been a topic in numerous 

innovation management, regional, and economic studies. 

There has been radical change in the competitive environment, which has 

resulted in companies, for example, needing to increase competitiveness and 

shorten product life cycles (Ankrah & AL-Tabbaa, 2015). Innovation networks 

enable the use of external knowledge in the innovation actions of companies while 

increasing their competitiveness (Huggins & Johnston, 2010; Lechner & Dowling, 

2003; Parida, Westerberg, & Frishammar, 2012). This is especially important for 

small and medium-sized enterprises (SMEs), which have fewer employees and 

limited resources for their own in-house research and development (R&D) 

(Løkkegaard & Lykke, 2016). Different factors on how and why companies are 

utilizing external sources for innovation in their operations have been researched 

in multiple studies (e.g. West & Bogers, 2014). 

For the public sector, there has been pressure to enhance company 

collaboration. The role of the public sector has evolved from providing direct 

financial subsidies toward supporting innovation with platforms, networking 

opportunities, and commercialization activities (Moulaert & Sekia, 2003; TEM, 

2017). For example, universities have been pushed toward undertaking more 

industrially relevant research assisting the competitiveness of the industry (Tether, 

2002) and to take a more active role in commercialization and mobilizing 

stakeholders for innovation (Siegel, Wright, & Lockett, 2007; Uyarra, 2010a). In 
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research focusing on the public sector, attention is mostly paid to interactions and 

relationships between these public actors within the networks (Schartinger, 

Rammer, & Fröhlich, 2006). Additionally, there are studies investigating how 

higher education institutes (HEIs) and SMEs can work better together in the context 

of a regional innovation system, as well as analyzing how HEI-industry interaction 

works from an industry perspective (Cantù et al., 2015). 

The role of regional public actors has changed according to the prevailing 

regional policy. The concept of a regional innovation system (RIS) was introduced 

in the 1990s (Asheim & Isaksen, 2002; Braczyk, Cooke, Heidenreich, & Krauss, 

1998; Cooke, Uranga, & Etxebarria, 1998) to better understand the systemic 

network relationships to innovation at the regional level and to devise policies 

addressing regional inequalities (Asheim, Lawton Smith, & Oughton, 2011; Uyarra, 

2010b). An RIS can be seen as a set of interacting private and public interests and 

actors that function according to organizational and institutional arrangements, 

which lead to the generation and application of knowledge (Cooke, 1998; Doloreux 

& Parto, 2005). In recent years, more research has been aimed at identifying the 

key activities and dynamics of systems (e.g. Bergek, Jacobsson, Carlsson, 

Lindmark, & Rickne, 2008; Edquist, 2011; Hekkert & Negro, 2009), as well as 

analyzing systems in more peripherical regional settings (e.g. Andersson & 

Karlsson, 2006; Doloreux & Dionne, 2008; Isaksen & Karlsen, 2016). In addition, 

a growing number of studies focus on the impact and role of entrepreneurship in 

innovation and regional growth (e.g. Acs, Autio, & Szerb, 2014; Spigel & Harrison, 

2018; Sternberg, 2011).  

The Arctic is considered to have enormous economic potential, mainly 

associated with high economic growth rates and increased demand for natural 

resource-based goods (Middleton et al., 2019). This is why the Arctic has become 

a key priority for both Arctic and non-Arctic states to optimize opportunities for 

northern economic activity and combat climate change (Coates & Holroyd, 2020c; 

Husebekk, Ruud, Eikeland, & Gotaas, 2020). The Arctic region faces significant 

challenges related to regional and local economic development, industrial 

production, and large-scale resource extraction activities, some of which are 

structural and persistent (Larsen & Petrov, 2020). With a handful of exceptions, 

principally in northern Scandinavia, the Arctic lacks the innovative and creative 

business cultures needed to capitalize on changing commercial conditions (Coates 

& Holroyd, 2020b); any innovation initiatives that do occur are ad hoc, lack 

coordination and scale, and have insufficient human or financial capital (Exner-

Pirot, Heininen, & Plouffe, 2017). Innovation and greater collaboration between 
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public and private actors have the potential to tackle various challenges, including 

major economic disruptions, engaging indigenous communities, low population 

densities, and remoteness of the Arctic (Coates & Holroyd, 2020c; Hall, 2020).  

Research has been conducted to determine the best way to work with and for 

the Arctic. The focus in Arctic research is mostly on the natural sciences and not so 

much on the social sciences, including socio-economic development issues, 

business development, and innovations (Mineev, Dybtsyna, & Mellemvik, 2020). 

Academic attention on innovation and innovation systems (IS) has also focused 

mainly on large cities and metropolitan regions (Doloreux & Porto Gomez, 2017; 

Hall & Vodden, 2019), which can lead to a situation where the knowledge, 

innovation policies, and practices are based on the experiences of dynamic core 

regions (Isaksen & Karlsen, 2016). In addition, innovative solutions to northern 

conditions have not mainly been developed in and for the Arctic, which can lead to 

situations where the Arctic is left behind technologically (Coates & Poelzer, 2014). 

More research is needed on policies to support innovation and RISs in the Arctic 

and provide empirical case studies on entrepreneurial efforts supporting innovation 

and economic development (Hall, 2020). 

There is a need in the innovation literature to analyze the complex systems that 

support innovation by mapping its elements and evaluating their capacity to 

stimulate innovation before promoting innovation through different activities 

(Wieczorek & Hekkert, 2012). In a functional RIS, emphasis needs to be not solely 

on innovation activities of public agents, but more on operationalization and 

collaboration with companies. Therefore, the recognition of the importance of 

company engagement in innovation activities also needs to be addressed. 

1.2 Geographical context 

Larsen and Petrov (2020) discuss three distinct features of the economies of the 

Arctic that set them apart from non-Arctic economies. First, a large share of 

regional income comes from large-scale resource extraction and related industries. 

Second, the traditional subsidies-based economy takes place in smaller and more 

remote communities. Third, the transfer (public) sector includes the provision of 

direct transfers to households and services and public-sector jobs. Besides large-

scale resource-based activities, other economic activities are placed in sectors such 

as the knowledge and culture economy, small-scale manufacturing, tourism, and 

local retail trade (Larsen & Petrov, 2020). Regional economies are dependent on 

resource development and government spending, which are not secure or totally 
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reliable, and there is strong path dependence on national political action and policy 

development (Coates & Holroyd, 2020b). Especially, the limited availability of 

skilled and trained labor and multi-generational educational deficiencies are 

challenges to overcome (Coates & Holroyd, 2020b). According to Berman and 

Orttung (2020) the Arctic Regional System consists of natural resource extraction, 

Arctic city and small and rural indigenous communities. The regional system has 

external drivers as global markets, national policies, scientific and technological 

advances and climate change. 

The Arctic comprises very different regions. Larger communities serve as 

regional service centers and have access to modern infrastructure, healthcare 

services, and higher educational institutions (Hall, 2020). In contrast, many small 

remote rural communities, for example, in Canada face challenges like lack of 

access to health care and affordable infrastructure (internet connections and energy) 

(Hall, 2020). Urbanization is also taking place in the Arctic – people are moving to 

larger urban areas and there is depopulation of smaller and more remote areas 

(Heleniak, 2020). In addition, there are serious conflicts and uncertainties to be 

solved related to the extensive marginalization of indigenous peoples across the 

Arctic. There are unresolved questions about the impact and nature of resource 

development, so a need exists to have respectful and engaging conversations with 

indigenous peoples about their lifeways, their relationships with the land and nature, 

and expanding indigenous engagement in the market economy (Coates & Holroyd, 

2020c). 

Diversification of the business structure has been on the agenda for the Arctic 

regions. A natural resources-based economy is dependent upon supply markets 

outside the Arctic using labor and capital inputs from outside the region, whereas 

other sectors have stronger internal linkages and generate more local development 

(Larsen & Petrov, 2020). Capitalizing the potential of the Arctic can include, for 

example, boosting the economy in a more resource-focused manner by pursuing 

infrastructure development, or like Oulu, committing to technology-based 

development (Coates & Holroyd, 2020a). In addition, companies need to recast 

their relationships with indigenous and non-indigenous northern communities and 

governments (Coates & Holroyd, 2020c). For example, a smart specialization1 

approach could be used as it is based on regions focusing on those activities 

wherein they have a comparative advantage, and by acknowledging the knowledge 

 
1 The concept of smart specialization was first elaborated in 2008 and has become a foundation of 
regional innovation policy in the EU (Foray, David, & Hall, 2011). 
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and needs of the companies (Healy, 2017). In addition, efforts to achieve a higher 

level of diversification are often confronted with structural obstacles involving a 

narrow range of marketable natural resources, scattered population, lack of 

accessibility to the markets, and high transportation (Larsen & Petrov, 2020). 

There has been strong economic development in the Arctic, and an innovation 

economy is taking hold on major Arctic centers (especially the Scandinavian  

North2) (Coates & Holroyd, 2020c; Hall, 2020). Innovation has the potential to 

counteract different challenges, including the climate, low population densities, and 

remoteness that the Arctic faces. Exner-Pirot et al. (2017) note that an RIS could 

address the two barriers to innovation in the Arctic. First, Southern-developed 

innovations are often unreliable or inappropriate in harsh Northern environmental 

conditions, and second, there is a lack of critical mass securing the return on 

investment (economies of scale). 

1.3 Objectives and scope  

Following on from the background discussion and identified research gaps, the 

main motivation of this dissertation is the need for more company engagement and 

regional approaches in developing RISs in the Arctic. Therefore, the main aim is to 

identify elements that are part of a public-driven innovation system in the Arctic 

context, recognizing the importance of company engagement.  

 These elements include different components in the RIS that affect the aims 

and innovation activities taking place in the region. Besides the more general 

structural components presented in earlier research, such as actors and networks, 

there are also regional components. More studies and applications are needed based 

on the above described background in the rural context like the Arctic to understand 

how different components shape innovation activities and affect the overall 

performance of RISs in the Arctic context. A greater understanding of these 

elements (components and activities) can enhance public policy initiatives aimed 

at innovation and regional growth. Company engagement is included in all these 

elements at some level, as it relates to the operationalization and collaboration with 

 
2 Scandinavian North, Scandinavian Arctic, or Europe’s North refer to northern parts of Norway, Finland, 
and Sweden. Some definitions do not consider significant parts of Northern Europe as particularly 
“Arctic” especially in relation to environmental conditions. However, these sub-Arctic regions are 
included as they provide substantial resource wealth, have larger populations, and take leadership in 
enhancing Arctic issues (Coates & Holroyd, 2020a). 
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companies – involving entrepreneurial perspective and company actors in the RIS, 

innovation aims and actions and collaboration.  

There are several options to approach this research aim. These perspectives are 

elaborated into four research questions (RQ) presented in Table 1. Each RQ is 

answered in greater detail by four individual original publications, all of which have 

been evaluated and published in different scientific outlets. 

Table 1. Research questions and articles overview. 

RQ# Research question Article Title of the original article Publication forum 

RQ1 How are upper-level strategies 

and global trends 

operationalized at the regional 

level and in innovation 

collaboration? 

I Arctic potential – Could more 

structured view improve the 

understanding of Arctic business 

opportunities? 

Polar Science  

 

RQ2 What elements do the regional 

innovation systems in Northern 

Scandinavia have from 

business development 

perspectives? 

II Arctic innovation hubs: 

Opportunities for regional co-

operation and collaboration in 

Oulu, Luleå, and Tromsø. 

Northern Review  

RQ3 How are companies engaged 

in regional innovation systems 

to enhance regional industry 

development? 

III Bridging the innovation system 

and industry development – 

experiments from Northern 

Finland. 

International Journal 

of Innovation and 

Regional 

Development 

 

RQ4 What services, platforms, and 

collaboration models can be 

used in regional innovation 

systems? 

IV Drivers of the innovation system 

and role of knowledge application 

in regional innovation system – 

Case Oulu region, Finland. 

Arctic and North 

 

The logic of the dissertation is presented in Figure 1. Article I contributes to the 

regional context of the dissertation by looking at how upper-level strategies and 

policy are operationalized at the regional level. Article II identifies the elements of 

the RIS. Lastly, Articles III and IV focus on the company engagement aspects in 

the innovation activities of RISs.  
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Fig. 1. Structure of dissertation and research articles. 

Article I focuses on how upper-level (incl. national) strategies and global trends are 

operationalized at the regional level and in innovation collaboration. In Article II, 

innovation hubs in three regions of Northern Europe—Oulu, Luleå, and Tromsø—

are explored, and the focus is on the innovation development services that are 

provided in these local service structures. In Article III, the different regional RDI 

projects are examined as links between the IS and industry development. To answer 

RQ3 of the dissertation, company engagement is examined as part of the RDI 

project aims. Article IV concentrates on analyzing services, platforms, and 

collaboration models that could be used in an RIS to engage companies to answer 

RQ4 of the dissertation. Article IV contributes to the dissertation by providing 

categories that can be considered innovation activities.  

The empirical context of this dissertation is mainly the Oulu region and 

strategic collaboration models developed by different public sector actors. One 

form of systemic cooperation in the Oulu region has been the Oulu Innovation 

Alliance (OIA) 3 . In 2008, in response to a growing desire to expand the 

collaboration between high-level research and companies to research areas other 

 
3 A strategic agreement between the key RDI actors in the Oulu region: City of Oulu, University of Oulu 
(UO), Oulu University of Applied Sciences (OUAS), Educational Consortium OSAO, Oulu University 
Hospital, Technological Research Centre of Finland Ltd (VTT), Technopolis plc, and Natural Resources 
Institute Finland (Luke). The original OIA agreement was signed by the member organizations to cover 
the years 2009 to 2015 and was renewed for the years 2016 to 2020.  
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than the Nokia-led ICT sector, the key RDI actors in the region initiated a 

development process to secure the necessary resources for innovation activities. 

The development of collaboration between universities, industry and government 

has been underway for a long time; for example, in the early 1980s, a technology 

park was established to stimulate collaboration between higher education, research 

activities, and companies. 

The scope of this research is a public-sector perspective on the IS development 

and engagement of companies. This perspective has been selected because there 

has been a substantial amount of orchestration of public-driven innovation 

activities in the Oulu region. This is also why the Oulu region is the most important 

geographical scope for this study. This perspective differs from the company sector-

driven IS, where the initiatives and guidance are private sector driven (e.g. Silicon 

Valley). In this dissertation, the material consists of a great amount of data on 

public-sector IS activities. The material is based on the involvement of different 

stakeholders to qualitatively synthesize prospects for strategies and policy plans. 

The regional focus of this dissertation is on Scandinavian Arctic, especially in 

Arctic cities. Urbanization is taken place in the Arctic and these regions represent 

some of the more capable in regional innovation development than some of the 

smaller and more remote Arctic areas with less-developed RISs and fewer actors. 

This focus sets limitations to generalizing the results which is further addressed 

especially in the discussion part of this dissertation.  

1.4 Research process and structure  

Research can be approached through a framework of ontology, epistemology, and 

methodology (Eriksson & Kovalainen, 2008). Researchers can take different 

ontological and epistemological positions toward exploring and explaining reality, 

and these positions are reflected in the choice of methodology (Gupta & Awasthy, 

2015). Ontological assumptions are concerned with the nature of reality (Bell, 

Bryman, & Harley, 2018) and researchers take a position regarding their 

perceptions of how things really are and how they really work (Gupta & Awasthy, 

2015). Two basic distinctions can be made here (Bell et al., 2018): the studied social 

phenomenon could be understood to exist objectively and external to actors 

(objectivism), or they could be made real by actors and the meanings that are 

attached to them (constructionism). The ontological assumptions help us to 

determine what it is we seek to understand and help us design research in ways that 

are the most effective in capturing reality (Bell et al., 2018). Epistemology is the 
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theory of knowledge, reflecting what we can know about the world and how we 

can know it (Gupta & Awasthy, 2015). Epistemology has two major distinctions. 

First, knowledge of the social world can be objective and studied using methods of 

the natural sciences (Gupta & Awasthy, 2015). Second, knowledge of the social 

world implies a need to understand the social reality constructed by an ongoing 

process of interacting, experiencing, and sharing (Gupta & Awasthy, 2015), which 

underlies the subjective meaning of social action (Bell et al., 2018).  

The ontological positioning of this study can be seen to follow constructionism 

because the social actors are important to the research. The epistemological 

position of this study is closer to interpretivism than positivism, as the main aim of 

this study is to understand inter-organizational relations and innovation activities, 

which are human-centric and cannot be studied by using an objectivist approach of 

the natural sciences. Interpretivist research is concerned with understanding human 

behavior and how and why social actions take place, including the processes in 

which they are happening (Bell et al., 2018).  

Deduction and induction are the two main approaches to theory development. 

According to Eriksson and Kovalainen (2008) the deductive approach starts with 

the theory and proceeds to the formulation of hypotheses to the empirical analysis 

of the particular phenomena, while the inductive approach draws from observed 

empirical cases for theoretical results. They note that pure induction is rare, and 

most social research involves both inductive and deductive reasoning processes at 

some point. As a concept, abduction is used to combine deduction and induction in 

one’s research. Abduction refers to the process whereby everyday meaning and 

descriptions are formulated into categories and concepts that create an 

understanding of the phenomenon at hand (Eriksson & Kovalainen, 2008). The 

inquiry focus of this dissertation is more toward abduction, as the research process 

does not start from theoretical propositions, but rather by encountering an empirical 

phenomenon and moving iteratively between these two during a research process 

(Eriksson & Kovalainen, 2008) by piecing together all the evidence and coming up 

with probable solutions (Myers, 2013). This study is somewhat problem centered, 

aiming at investigating practical issues in a specific context with the view of 

making recommendations for courses of action (Lancaster, 2007). 

This study follows a qualitative research strategy. The aim of qualitative 

research is to understand the subjective world of individuals, groups, and 

organizations (Gupta & Awasthy, 2015) and it allows researchers to see and 

understand the context within which decisions and actions take place (Myers, 2013).  
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This research uses a case study methodology. A case is an account of an activity, 

event, or problem, which is usually described as a series of events (Dooley, 2002). 

A good case is generally taken from real-life situations and includes the description 

of the setting, individuals involved, events, practices, failures, and successes 

(Dooley, 2002). Research can help to understand complex issues, concretize 

theoretical constructs in practice, and strengthen the existing theory and research 

by pointing to gaps and working to fill them (Dooley, 2002; Siggelkow, 2007). A 

case study can involve multiple cases, which, through replication, can show similar 

or contrasting results for the initial findings (Yin, 2003). Case study research, as 

defined by Yin (2003), Eisenhardt (1989), and others, has well-defined steps to 

follow, including, for example, identifying the research problem, selecting cases, 

gathering and collecting data, analyzing data, reporting, and reaching closure. 

A case study can include the usage of qualitative and/or quantitative data and 

methodologies, meaning that case study research should be understood as more of 

a research approach or research strategy than a method (Eriksson & Kovalainen, 

2008). This study consists of mainly qualitative data collected within multiple 

projects and consortiums. The material includes different reports, documents, 

strategies, interviews, and statistics. Publications and their data are listed in Table 

2 and described below.  

Table 2. The research method and data sources of individual articles. 

Article Research 

method 

Data source The amount of data 

I Single case 

study 

Final reports and background 

material from two projects.  

Two project final reports and project plans and 

background material including WP 

descriptions and results. 

II Multiple case 

studies 

Regional documents and public 

information provided by 

informants. 

OIA Agile commercialization development 

plan 2016–2020 workshop material and 

publicly available data from six regional 

organizations. 

III Multiple case 

studies 

Primary: RDI project-related 

documentation (plans, final 

reports). Secondary: Unpublished 

material of the OIA (2015–2019), 

statistics. 

Five project plans and final reports. OIA-

documentation (2015–2019) incl. yearly 

development proposals and execution 

documents and a strategic agreement paper. 

Four regional industrial statistical reports and 

an industrial development plan from 

BusinessOulu.  
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Article Research 

method 

Data source The amount of data 

IV Single case 

study 

Primary: Unpublished material of 

the OIA (2009–2019), the Oulu 

City Business Development Plan 

from 2019 and policy papers, UO 

and OUAS strategies and policy 

papers. Secondary: two informant 

interviews. 

OIA-documents (2009–2019) incl. yearly 

development proposals and execution 

documents, two strategic agreement papers 

and workshop materials of 2020 strategic 

preparation. 

Three plans and policy papers and two 

informant interviews. 

A single case study was used in Article I. The data were collected from two projects: 

Roadmap to a smart Arctic specialization (SMARCTIC) and Arctic business and 

research, development and innovation (RDI) activity in the Northern Ostrobothnia. 

In this publication, data included final reports and background material collected 

from these two projects, and the raw data was not used per se. SMARCTIC, a project 

funded by the Finnish Funding Agency for Innovation (Tekes), formed a vision and 

a roadmap for the development and utilization of Finnish Arctic expertise. The 

focus areas of the project were environmental information and mobile technology, 

smart logistics, infrastructure and the living environment, natural resources 

management and economics, and humans in the north. The first project involved 

the innovation policy roadmapping (IPRM) process and a strong prospective trend 

(SPT/SP trend) approach in the future analysis of the thematic areas. The project 

identified 24 trends and the trend analysis was done using a foresight workshop, 

where about 50 experts evaluated from these the most important trends and impact 

of them in each thematic area. Experts also discussed networking activities and 

future project ideas related to these trends and themes. The author of this 

dissertation was not responsible for the data collection in this project and did not 

participate in the workshop. The second project arose from the need to clarify what 

should be done in practice in the area of Northern Ostrobothnia, Finland to make 

optimal use of the possibilities by developing clusters between companies and 

research institutions. The author of this dissertation was responsible for conducting 

the data collection in this project. The project included analyzing reports and other 

literature information, collecting statistical data on investment projects and 

business development, conducting interviews and having background meetings, 

organizing a workshop, and making a foresight analysis. The research strategy of 

the original study was related to the grounded theory approach, as the approach 

rose from the data and allowed the theory to be built from the data and constructed 

by the researchers’ own particular views. The aim was to code, categorize and 
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synthesize material and to find common, descriptive denominators covering the 

multifaceted theme of the Arctic.  

In Article II, a multiple case study approach was used. The study included three 

different case regions in the Scandinavian Arctic. Data consisted of regional 

documents and public information provided by informants from the regional actors 

of the Oulu, Luleå, and Tromsø regions. An analysis was performed for the Oulu 

region on the Oulu Innovation Alliance (OIA) and entrepreneurial innovation 

services and working models, divided into training and sales skills, from idea to 

business, startup and new business development, and growth and 

internationalization. Based on the results, similar services were identified in the 

regions of Luleå and Tromsø according to informant discussions. Data was 

collected from publicly available sources (regional documents and webpages).  

Data was documentary, as the aim of the paper was to be a preliminary analysis of 

the topic that could be opening the topic for further discussion and research. Further 

research would require more in-dept, qualitative and/or quantitative analysis of the 

regional innovation system and conducting interviews with multiple public and 

private actors.  

Multiple case study was also used in Article III, as the study consists of 

analyzing five different publicly funded projects. The primary data source includes 

project documents: official project plans (done before the start of the project) and 

project reports (done at the end of the project). Project material was collected from 

the project coordinators. In addition, OIA documents, including strategies, regional 

statistics, and reports on industrial development, were used as secondary material. 

Documentation of these projects is done in a systematic way, following the 

guidelines of the public funding authorities, enabling the analysis and comparison 

of these projects. OIA documents supplemented the analysis by providing a broader 

picture of the IS, innovation activities and the industrial development. This is why 

the data used in this article is documentary. The author of this dissertation was 

mainly responsible for conducting the data gathering and analysis in this article. 

Article IV was based on a single case analysis of the Oulu region. Material 

used in the original study included primary material of unpublished material of the 

OIA encompassing innovation collaboration documents, such as development 

proposals and execution documents, strategic agreement papers, and workshop 

materials and reports. Material also included the Oulu City Business Development 

Plan from 2019 and policy papers, UO and OUAS strategies, and policy papers 

(some are publicly available). The primary data is documentary, as it is based on 

engaging different stakeholders in order to qualitatively collect and synthesize 
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prospects for strategies and development plans. By achieving this overview of the 

RIS and innovation activities by for example conducting interviews could require 

multiple interviews with dozens of different stakeholders. As secondary material, 

two semi-structured informant interviews were conducted in order to test the 

analysis based on the primary material and the literature and to complement the 

synthesis. These informant interviews clarified the view chosen and provided some 

good details and examples from the practical level how RIS and company 

engagement are seen and put into practice. The author of this dissertation was 

mainly responsible for conducting the data gathering and analysis in this article. 
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2 Literature foundation 

2.1 Theoretical framework 

This dissertation is based on systemic and regional approaches to innovation. Its 

discussion of innovation focuses on the interactive model of innovation and 

conceptualizing innovation as an evolutionary and social process of collective 

learning (Ronde & Hussler, 2005). Innovation does not take place in isolation; 

rather, it is an outcome of interactive learning in localized innovation networks that 

are embedded in a specific sociocultural setting or regional context (Doloreux & 

Parto, 2005). More specifically, the approach of an RIS is used in order to better 

understand the systemic network relationships for innovation at the regional level 

(Uyarra, 2010b) and how to address regional inequalities in policies (Asheim et al., 

2011). The RIS concept encompasses different elements, including actors, regional 

components, and innovation activities arising from these components. Company 

engagement literature is also included to complement the theoretical framework of 

the study, which is presented in Figure 2. Literature on the selected theoretical fields 

and concepts is presented in the next chapters. 

 

Fig. 2. Theoretical basis for the dissertation framework.  
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To focus the selected scope, some closely related theoretical concepts were left out 

of the theoretical framework of this study. In managing innovation effectively, there 

is a recognized need to develop systemic thinking and approaches to understand 

how innovation is organized. The literature includes a number of different IS 

concepts. While an RIS was chosen for this study, closely related IS concepts (e.g. 

national systems of innovation and technological systems) and other related 

concepts also describe the systemic nature of innovation and provide relevant 

knowledge about the elements of a system, especially related to innovation 

activities that enhance innovation. Some of these other concepts are briefly 

mentioned below. 

Public-private partnership (PPP) and triple helix are popular concepts 

suggesting that close collaboration between companies or industry, knowledge 

organizations, or universities and public sector or government agencies is required 

to foster innovation and competitiveness (Etzkowitz, 2003; Sandström & 

Ylinenpää, 2012). PPP is production-orientated, meaning that the public sector is 

looking to the private sector to help in reducing production costs, and innovation 

can be more of a byproduct of this partnership (Morrar, 2015). Ranga and 

Etzkowitz (2013) have further developed triple helix systems as an analytical 

construct providing an explicit framework for systemic interactions between these 

actors. A triple helix can be seen as representing a rather top-down perspective and 

approach that is applied in a rather static way—meaning that the concept might not 

provide much insight into how collaboration actually takes place and how it could 

be functional and implemented in concrete settings (Asheim et al., 2019).  

Discussions on innovation ecosystems are popular among academia and 

practitioners. These can be regarded as a set of interconnected networks of 

production and consumption-side organizations organized around a focal firm or 

platform and creating new value through innovation (Adner & Kapoor, 2010; Autio 

& Thomas, 2014). The innovation ecosystem concept is still rather loosely defined, 

covering various different emphases and assumptions (e.g. Oh, Phillips, Park, & 

Lee, 2016) and can be observed in more market-driven initiatives, while other more 

established concepts are concerned with public policy (Ritala & Almpanopoulou, 

2017). Moreover, this study does not use the concept of a regional development 

platform, which is a presentation of a tool that is used for designing and managing 

an RIS (Harmaakorpi, 2006).  

Innovation hubs—sometimes called innovation or knowledge centers and 

closely related to innovation ecosystem literature—are defined as local and creative 

centers in the global economy that contribute added value (e.g. knowledge, 
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competence, new ideas, and innovations) to global networks and attract talent and 

investment (Hautamäki & Oksanen, 2012). An innovation hub is built up from 

national and regional innovation policy foundations in combination with interests 

of the private sector coming together to expand business opportunities (Launonen 

& Viitanen, 2011; Viitanen, Markkula, & Ripoll, 2013). 

Various concepts are used to recognize the importance of entrepreneurship in 

regional and national economies. These include regional systems of 

entrepreneurship (Qian, Acs, & Stough, 2013), entrepreneurial RIS (ERIS) (Cooke, 

2004), entrepreneurial ecosystems (EE) (Spigel & Harrison, 2018; Stam, 2015), 

and national systems of entrepreneurship (Acs et al., 2014). For example, the EE 

approach puts a special focus on entrepreneurship and innovative growth 

companies with the aim of capturing the contextual setting in promoting or 

restricting entrepreneurship and in framing and developing entrepreneurial activity 

(Ahokangas, Boter, & Iivari, 2018; Stam, 2015). In this study, the EE complements 

the IS approach, providing good insight into how regions can support 

entrepreneurship through knowledge sharing, policies, and innovation structures 

(Spigel & Harrison, 2018). 

The literature also gives examples of multiple network-based configurations 

that are used to analyze the interactions and links between actors (Dhanaraj & 

Parkhe, 2006; Doz, Olk, & Ring, 2000; Huggins & Johnston, 2010). In general, 

network theory differs from innovation-related concepts by regarding the spatial 

dimensions and networks of innovation independently of geographic location 

(Sandström & Ylinenpää, 2012).  

2.2 Innovation 

The essence of innovation is implementing ideas in practice and capturing value 

from them (Tidd & Bessant, 2009). Innovations can be new combinations of 

existing elements (Edquist, 2005, p. 185), and they can be products, services, or 

organizational or social innovations (Teece, 1996; Tidd & Bessant, 2009; Wolfe, 

1994). Innovations can be major and radical, but also more minor and incremental 

advances (Rothwell, 1992).  

The traditional linear model of innovation was developed in the Fordist era, 

based on the idea that an innovation process is described as a chain that links 

different activities in a certain order (i.e. basic and applied research, product 

development, and commercialization) (Fischer, 1999). Criticism of this linear 

model has pushed researchers to adopt an interactive model of innovation, which 



34 

includes the many interactions of innovation-related activities in the innovation 

process (Fischer, 1999), and the idea that innovation can be born in interfaces of 

different actors who are working together (Tidd & Bessant, 2009). 

A literature review conducted by Baregheh et al. (2009) identified key 

attributes of the 60 innovation definitions:  

– Nature of innovation, referring to the form of innovation as something new or 

improved.  

– Type of innovation, referring to the kind of innovation as an output or the result 

of innovation, for example, a product or service.  

– Stages of innovation, including the steps taken during an innovation process, 

usually start with idea generation and end with commercialization.  

– Social context as to any social entity, system, or group of people involved in 

the innovation process or factors affecting it.  

– Means of innovation as the necessary resources (e.g. technical, creative, and 

financial) needed for innovation.  

– The aim of innovation is the overall result that the organization aims to achieve 

through innovation. 

Innovation can also be viewed as just a result of the innovation process, while 

innovation management consists of the managerial activities that try to control the 

innovation process in different settings (Tidd & Bessant, 2009). In the literature, 

innovation is seen as a central element of the performance and competitiveness of 

companies (Porter, 1990), and a key ingredient for economic growth and the basis 

of economic activity (Rodríguez-Pose & Crescenzi, 2008). 

To summarize, innovation is seen in this dissertation through interaction as a 

central factor in innovation, where innovation is born in interfaces between 

different actors. An innovation process includes various innovation activities linked 

together.  

2.3 The systemic approach to innovation  

The innovation management literature recognizes the importance to change from a 

single company to more of a system and network thinking (e.g. Conway & Steward, 

1998; Tidd & Bessant, 2009). The innovation discussion is focused on the 

interactive model of innovation and conceptualizing innovation as an evolutionary 

and social process of collective learning (Ronde & Hussler, 2005). IS concepts are 

used to help frame these evolutionary theories of socio-economic and technological 
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change and the role of innovation policies (Edquist, 2005; Organisation for 

Economic Co-operation and Development [OECD], 2015). A system, in the context 

of how an economic system affects value creation, generally refers to the ways in 

which the production, distribution, and consumption of goods and services are 

organized (Stam, 2015). In managing innovation, there is a need to recognize the 

key characteristics of innovation networks, including systemically identifying a 

diversity of actors and relationships (Conway & Steward, 1998). 

An IS is primarily an analytical tool that can be used to better illustrate and 

understand system dynamics and performance (Bergek et al., 2008) when 

promoting innovation and competitiveness (Asheim et al., 2019). An IS includes 

components (organizations and institutions) and the relationships among the 

components that contribute to the overall function of developing, diffusing, and 

using new innovations (Edquist, 2005). Organizations are formal structures and 

actors that are consciously created for a purpose, and institutions are sets of 

common habits, norms, laws, and practices that regulate the interactions between 

actors (Edquist, 2005). However, an institution is defined in several ways in the 

literature and can have the meaning, for example, of organizational actors (Nelson 

& Rosenberg, 1993) or rules of the game (Edquist, 2005). Knowledge is essential 

in the IS approach. For innovation and knowledge sharing in general, informal 

interaction is significant. Interaction makes it possible to exchange much more 

knowledge, which can be specified contractually (Stam, 2015). 

According to Edquist (2005), an IS is a concept rather than a general theory. 

Lundvall (2007b, p. 235) asserts that even though an IS does not specify general 

laws of cause and effect, this setup may lead to misleading conclusions on how to 

proceed with research and analytical work in relation to an IS.  

The literature includes a number of different IS concepts, including national 

systems of innovation (NIS) (Freeman, 1995; Lundvall, 2010), regional innovation 

systems (RIS) (Asheim & Isaksen, 1997; Braczyk et al., 1998), sectoral innovation 

systems (SIS) (Breschi & Malerba, 1997; Malerba, 2002), and technological 

systems (TS) (Carlsson & Stankiewicz, 1991). Other socio-technical system 

concepts also exist (Geels, 2004). The NIS and RIS approaches are similar in the 

sense that they do not focus on any particular industry or technology, but on the 

whole set of industries in a nation or region (Breschi & Malerba, 1997). An SIS or 

TS may or may not be geographically bounded. In the TS approach, the focus is on 

networks among agents interacting in a specific techno-industrial area (Carlsson & 

Stankiewicz, 1991), while an SIS focuses on a group of companies actively 
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carrying out interactions in sector technology development through competition 

and the selection of market activities (Breschi & Malerba, 1997). 

An IS includes long-term relationships between organizations (Asheim et al., 

2019), and institutional changes affecting IS development require a long time to 

mature (Cooke, Uranga, & Etxebarria, 1997). Additionally, the development of new 

ISs takes time. New ISs also need space to exist, and more matured ones must 

maintain space through internal and external negotiation and the evolution of assets, 

resources, and structures or institutions (Piirainen, Andersen, & Andersen, 2016). 

In recent years, the change in attitude toward such concepts as sustainability, 

globalization, socio-cultural aspects, user demands, and a new understanding of 

innovation have altered the traditional understanding of the structure and functions 

of an IS (Warnke et al., 2016). This has caused IS approaches to incorporate multi-

level and functional perspectives to enlarge the understanding of ISs (Bergek et al., 

2008; Geels, 2004; Hekkert & Negro, 2009). The entrepreneurial focus has also 

been introduced to the conceptualization of RISs and other systemic innovation 

literature in order to investigate elements that have an influence on the creation of 

entrepreneurial opportunities (e.g. Huggins & Thompson, 2015; Qian et al., 2013). 

In addition, the perspectives of open innovation have been introduced to the IS 

literature in order to analyze open innovation on multiple levels beyond the 

organization. Open innovation is regarded as an open and collaborative activity 

whereby companies utilize external actors and sources in order to acquire and share 

knowledge and technologies (Torkkeli, Kotonen, & Ahonen, 2007; West, Salter, 

Vanhaverbeke, & Chesbrough, 2014). 

To conclude, an innovation system is seen in this dissertation as an approach 

to illustrate the dynamics of a complex network of different public and private 

actors that are engaged in interactive learning contributing to innovation. The main 

focus is on components like actors and institutions and interaction between them. 

2.4 The regional approach to innovation 

Territorial configurations of innovation can be seen as originating from 

agglomeration and other studies. Already in the 1890s, Alfred Marshall observed a 

high concentration of specialized industries in specific locations and the 

development of specialized labor markets (Vatne, 2011). In the 1930s, Schumpeter 

pointed out that entrepreneurs seek to use new products or processes to gain 

competitive advantage. The constant search for something new creates conditions 

in which old rules are demolished and new ones are established in the search for 
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economic profits (Tidd & Bessant, 2009). Schumpeter’s most distinctive 

contributions to the development of regional innovation and growth literature 

consist of introducing elements like innovation and entrepreneurship (Cooke et al., 

2011). Through combinations of political, cultural, and economic forces, regions 

evolve along different trajectories, with two key processes underlying how regions 

are designated (Cooke et al., 1997). The first of these is regionalization, which is 

most often defined as the process of regional interaction, creating a regional space 

(Söderbaum, 2003). The second process is regionalism, focusing on the new norms, 

identities, and ideologies that produce a new regional structure (Cooke et al., 1997; 

Söderbaum, 2003). 

Innovation management literature has recognized that the management of 

innovation processes often happens in a contextual way, as it is adjusted according 

to external factors such as a type of region where company operates (Duin, Ortt, & 

Kok, 2007). Overall, the structure of the innovation processes has become more 

related to coordinating larger networks and discussion is more on innovation 

systems that ought to be established in a contextual manner, in which the region 

and factors like local labor markets, supporting networks, supplier systems and 

localized learning processes are important (Doloreux & Parto, 2005; Duin et al., 

2007). In regional economies, innovation has become vitally important to gain and 

maintain competitive strength and prosperity (Asheim et al., 2019). Innovation is a 

localized process (Malmberg & Maskell, 1997), and regional science consists of 

analyzing the socio-institutional environments where innovations emerge 

(Doloreux & Parto, 2005). The roles of proximity and concentration can be seen as 

fundamental to innovation (Asheim & Gertler, 2005), which is why innovation 

activities and regional economic development are unevenly distributed (Carlino & 

Kerr, 2015). Additionally, the literature deals with the territorially embedded 

institutional dimension (Malmberg & Maskell, 1997), which refers to the informal 

routines and norms specific to a region that influence the behavior of firms and the 

forms of collaboration between them (Andersson & Karlsson, 2006). 

According to the regional development literature, Moulaet and Sekia (2003) 

have categorized different models of regional innovation in which local 

institutional dynamics play a significant role. They identify six different model 

types: innovative milieux, industrial districts, RIS, new industrial spaces, local 

production systems, and learning regions.  
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2.5 Regional innovation systems 

In the 1980s and 1990s, the need to better understand the sources of competitive 

advantage and devise policies addressing regional inequalities stimulated interest 

in regional innovation (Asheim et al., 2011). The concept of regional innovation 

systems (RIS)4 was developed to define the spatial dimensions of innovation and 

place-based innovation policies (Asheim & Isaksen, 2002; Braczyk et al., 1998; 

Cooke et al., 1998), and it became popular among academic, policy makers, and 

regional stakeholders (Fernandes, Farinha, Ferreira, Asheim, & Rutten, 2020). At 

the general level, it can be defined as a system  

in which firms and other organisations are systematically engaged in 

interactive learning through an institutional milieu characterised by 

embeddedness (Cooke et al., 1998, p. 1581).  

Looking into this definition in greater detail, interactive learning can be seen as a 

process that generates learning between actors (Cooke, 1998), milieu as a territorial 

or localized system involving various resources (Maillat, 1998), and embeddedness 

that includes economic and knowledge processes created and reproduced through 

a certain form of social interaction (Doloreux, 2002). A system is characterized by 

collaborative innovation activities between actors and an innovation-supportive 

culture that enables firms and systems to evolve over time (Doloreux & Parto, 2005; 

Tödtling & Trippl, 2005) to meet the transformation of a regional economy 

(Boschma, 2004). The regional policy dimension is essential, as the policy actors 

play a role in shaping the regional innovation processes (Tödtling & Trippl, 2005). 

Among the strengths of the RIS approach is that it is a comprehensive umbrella 

framework synthesizing various notions from different studies, utilizes concepts 

from other disciplines such as evolutionary economy and institutional theory, and 

is still in the process of being developed (Coenen, Asheim, Bugge, & Herstad, 2017; 

Doloreux, 2002; Karlsen, 2013).  

There are narrow and wide definitions of an RIS. The wide approach 

encompasses all the important economic, social, political, organizational, 

institutional, and other determinants that create, diffuse, and exploit innovations 

(Edquist, 2005). The narrow definition focuses primarily on incorporating 

relationships between the R&D activities of universities, public and private 

research institutions, and companies (Asheim & Gertler, 2005). In this narrow RIS 

 
4 Also, the term regional systems of innovation (RSI) is commonly used in the literature (see e.g. 
Doloreux 2002; Uyarra, 2010b). 
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approach, the two main building blocks identified by Autio (1998) are the 

knowledge generation and diffusion subsystem and the knowledge application and 

exploitation subsystem, which are embedded in a common regional setting. The 

knowledge generation and diffusion subsystem includes universities and other 

public and private educational and research organizations, technology transfer 

organizations, and workforce-mediating institutions, for example. The knowledge 

application and exploitation subsystem mainly consists of companies and their 

clients, suppliers, competitors, industrial cooperation partners, and networks. These 

companies are linked by vertical and horizontal networking (Autio, 1998). Tödtling 

and Trippl (2005) also include regional policy actors in Autio’s (1998) model. 

In the ideal case, interactive relationships within and between these subsystems 

facilitate a continuous flow of knowledge, resources, and human capital (Cooke et 

al., 1997). In practice, several types of problems and failures could occur, such as 

a lack of relations within and between the subsystems (Tödtling & Trippl, 2005). 

The RIS models can be regarded as loose alliances between private and public 

interests, governmental institutions, enterprises, and other organizations 

(Andersson, 2013), while a system can consist of multiple innovation networks 

between actors (Harmaakorpi, 2006). Additionally, companies act according to 

various rules and behaviors, and institutions can play a large role (Tödtling & Trippl, 

2005). The performance of an RIS depends not only on what happens inside the 

system, but also on processes that take place outside the territorial boundaries of 

the system, meeting the new demands of economic restructuring and policy 

(Asheim et al., 2011; Asheim et al., 2019; Isaksen & Trippl, 2016). This highlights 

that local connections are not sufficient to sustain innovativeness, and various links 

to other regions, national and international actors, and ISs are needed (Tödtling & 

Trippl, 2005).  

The RIS literature includes various perspectives. Depending on the 

institutional setting, governance, actors, and performance, various types of RISs 

are identifiable, for example, entrepreneurially or institutionally driven (Cooke, 

2004); bottom-up or top-down governance related (Cooke, 1998); based on 

different knowledge bases (Asheim & Gertler, 2005); and according to the degree 

of specialization of economic and institutional structures (Tödtling & Trippl, 2005). 

There are limitations in RIS approaches. This is mainly related to a certain lack 

of clarity of the concept resulting from the difficulties of operationalizing the 

concept for policy purposes (Uyarra, 2010b). There is a need to understand, both 

theoretically and empirically, issues of system coherence, boundaries, and failure 

(Asheim et al., 2011). RIS studies have focused on successful metropolitan 
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economies and “less successful” systems, and innovation in more traditional 

regions has not been studied (Asheim et al., 2011; Doloreux & Dionne, 2008). 

Much of the competitive advantage is found outside the company and industry, in 

the regional structures and networks. However, Andersson (2013) argues that RIS 

models fail to explain how governmental initiatives and structures support regional 

innovation and whether they really connect to actions and events in a local 

enterprise. Overall, there is a lack of adequate understanding of macro-, meso-, or 

micro-specific configurations of an RIS (Uyarra, 2010b). For example, an 

innovation process is a complex interplay whereby macro structures create 

conditions for micro-processes and where micro-processes influence macro 

structures (Lundvall, 2007b). 

The literature has identified different configurations and frameworks related to 

RISs, and different elements are included in these frameworks. Based on the IS 

literature, a set of definitions has been selected for this dissertation to illustrate 

some main components and innovation activities of the RIS in Table 3. Actors and 

other main components are the core determinants of the IS. The regional 

components category is used to specify some place-based factors and regional 

variations in the structure and functionality of an RIS. Activities mean measures 

that are taken to pursue innovation. The term activities is used rather than functions, 

which can serve several meanings in the literature (Johnson, 2001). Some 

innovation activities can be widely defined, while others are more specific in nature. 

As actors are one of the main elements, they are described in more detail in section 

2.5.1, regional components in section 2.5.2, and innovation activities in section 

2.5.3.  

Table 3. Main elements of RIS. 

Elements Source 

Actors and other main components  

Actors, institutions, infrastructure, and incentives Andersson & Karlsson (2006) 

Actors, networks, and institutions Bergek et al. (2008) 

Innovative resources, institutions and framework conditions, and 

innovative outputs 

Chen & Guan (2011) 

Network, linkages, flows, learning, and location de la Mothe & Paquet (1998) 

Firms, institutions, knowledge infrastructures, and innovative policy Doloreux (2002) 

Organizations and Institutions Edquist (2005) 
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Elements Source 

Internal organization of firms, inter-firm relationship, role of the public 

sector, institutional set-up of the financial sector, R&D intensity and 

R&D organization 

Lundvall (2010) 

Regional policy, vertical and horizontal networking, knowledge 

generation, and diffusion actors 

Tödtling & Trippl (2005) 

Actors, institutions, interactions, and infrastructure Wieczorek & Hekkert (2012) 

Regional components  

Social cohesion and regional barriers  Asheim et al. (2019) 

Physical/geographical and relative proximity  Doloreux (2002) 

Regional policy Tödtling & Trippl (2005) 

Activities  

Knowledge development and diffusion, resource mobilization, market 

formation, influence on the direction of the search, legitimation, 

entrepreneurial experimentation, and development of external 

economies 

Bergek et al. (2008) 

Provision of knowledge inputs to the innovation process (R&D 

provision, competence building), demand-side activities (formation of 

new markets and articulation of quality requirements), and provision of 

constituents for system (enhancing entrepreneurship, networking, 

creating, and changing institutions, support service, incubating 

activities, financing of innovation processes, and provision of 

consultancy services) 

Edquist (2005); 

Edquist (2011) 

Regional innovation initiatives (RII), knowledge-intensive business 

services (KIBSs), and value chain information 

Lau & Lo (2005) 

R&D, Implementation, end-use, education, and linkage Liu & White (2001) 

Entrepreneurial activities, knowledge development, knowledge 

diffusion, guidance of search, market formation, mobilization of 

resources, and creation of legitimacy 

Wieczorek & Hekkert (2012) 

2.5.1 Actors  

Organizations, which are formal structures that are consciously created and have a 

purpose, are among the main general components of an IS (Edquist, 2005). In 

practice, these are actors like companies and knowledge institutions, as well as 

financial and public actors that are responsible for policies (Wieczorek & Hekkert, 

2012). Different actors fulfill different roles in an IS. Autio’s (1998) framework 

divides actors into two main groups: organizations that mainly generate and diffuse 

knowledge in the IS, and organizations that apply and exploit the knowledge.  
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An IS needs dynamic anchor companies, which are key partners in 

commercialization (Viitanen, 2016), as they interact with suppliers and other firms 

in the region and have decision-making power and connections to global markets 

(Karlsen, 2013; Viitanen, 2016). Anchor companies bring new knowledge, 

employment, and investments to the system, all of which are of importance for the 

future prosperity of the system and the development of the industries (Karlsen, 

2013; Launonen & Viitanen, 2011; Østergaard & Park, 2015). However, anchor 

companies can easily withdraw from the collaboration (Østergaard & Park, 2015) 

as they are likely to be more orientated to global customers, externally owned, and 

connected to national and global collaboration (Karlsen, 2013).  

SMEs can bring their ideas to the system and utilize knowledge in developing 

new products and services, and they are also active users of knowledge-intensive 

business services (Viitanen, 2016). Because of their low level of bureaucracy, 

increased willingness to take risks, and faster ability to react to changing markets, 

SMEs can achieve greater benefits from innovation networks than larger companies 

(Parida et al., 2012). From a regional economic point of view, innovation-driven 

enterprises (IDEs) and high-growth firms are important, as they can generate more 

new jobs, exports than other SMEs and are key drivers of innovation and industry 

dynamics (Aulet & Murray, 2013; Eklund, 2020).  

Start-up enterprises have strong growth rates, have a good ability to produce, 

identify, and exploit knowledge, and may contribute to the development of region-

specific knowledge (Sternberg, 2011). There is also a correlation between the 

learning capability of regional innovative actors and the number of innovative 

companies within an RIS (Sternberg, 2011). Spigel and Harrison (2018) have also 

observed that the RIS literature does not emphasize the creation of new ventures, 

and there is little differentiation between start-ups and large companies in their 

access to local resources. 

National-level public resources and policy decisions have an effect on regional-

level funding, organizational structure, and activities (Doloreux, 2002; TEM, 2017). 

The central role of the public authorities and similar regional actors is to provide 

favorable operational preconditions for innovation activities and support 

companies (Torkkeli et al., 2007). The public sector can enhance systemic 

development by providing funding for radical innovations, making public 

procurements, defining focus areas, and directing the activities. Generally, the role 

of the public sector is to act as an enabler of the innovation environment, 

orchestrating and facilitating the IS and stimulating linkages between actors (Siegel 

et al., 2007; TEM, 2017). 
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According the literature, universities and research organizations are the main 

sources of new knowledge, innovation, and economic development in regional 

economies (Asheim & Gertler, 2005; Uyarra, 2010a). Different interests and 

expectations are placed on universities, which has had an influence on the different 

roles played by these entities in correlation with regional innovation. These include 

a more active role in commercialization, entrepreneurial development, mobilizing 

stakeholders for innovation, enhancing regional human capital formation, and 

attracting talent (Uyarra, 2010a). Universities also increasingly emphasize the 

creation of new companies as a mechanism for commercialization (Siegel et al., 

2007). Innovation can be seen to rely on access to academic personnel in general 

and R&D in particular, which leads to competitiveness. Reflecting this, the 

literature on RIS has a tendency to neglect the relevance of vocational institutions 

in relation to innovation as well as the fact that in many rural regions there might 

not be any research institutions or HEIs (Andersson & Karlsson, 2006; Lund & 

Karlsen, 2020). Vocational education is enhancing local capabilities to implement 

the most recent technologies and to organize production in new ways (Lund & 

Karlsen, 2020). HEIs and vocational institutes are key actors in educating a 

qualified labor force, conducting research, and providing the technology and 

services relevant to regional stakeholders and the international community 

(Husebekk et al., 2020; Tiffin & Kunc, 2011).  

In addition to research organizations and companies, there has been an increase 

in the need to understand the importance of intermediaries (Doloreux & Porto 

Gomez, 2017). These can be actors such as innovation intermediaries, chambers of 

commerce, knowledge brokers, and transfer offices (Doloreux & Porto Gomez, 

2017; Nauwelaers, 2011; Warnke et al., 2016). Regional innovation intermediaries 

comprise a diverse group of actors that are established or supported by regional 

authorities for the purpose of helping companies with their various innovation 

needs (Nauwelaers, 2011). Some of these organizations can also be set up from 

universities, for example, technology transfer offices and business incubators, to 

coordinate collaboration with external actors, promote activities related to 

establishing spin-offs, and increase funding for technology transfers (Uyarra, 

2010a). Intermediaries can also be joint enterprises of public and private sector 

organizations that are actively enabling interorganizational collaboration in the 

region (Torkkeli et al., 2007). However, too many intermediaries in the region can 

lead to a situation where the business sector is required to interact with multiple 

similar actors and products, and services are provided to the same companies 

(Hautamäki, 2010; Huggins, Jones, & Upton, 2008). In addition, there can also be 
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a risk that if intermediates are public-sector actors, they might take over the 

consultancy roles that independent service companies can and should provide 

(Hautamäki, 2010). 

2.5.2 Regional components 

The structure of an RIS includes certain place-based factors and regional variations. 

The literature on RISs consists of studies that analyze the varieties and differences 

of RISs and designate various typologies (Asheim & Isaksen, 1997; Doloreux, 

2002). To highlight the key importance of the regional dimension, some keynotes 

are that geographical proximity plays a role in knowledge exchange (Knoben & 

Oerlemans, 2006), knowledge flow, and interactive learning, which are often 

spatially bounded (Asheim et al., 2019). Also, regions differ with respect to their 

degree of specialization and innovation performance (Isaksen & Trippl, 2016), 

while policy competences are partly connected with regional scale (Cooke et al., 

1997). However, there are no universally applicable models; the combination of 

components, interactions, and activities that are successful in one region are not 

necessarily successful in another (Fernandes et al., 2020). Additionally, recent 

scholars criticized the early literature for relying too much on these regional 

components when explaining the success of innovation and economic development 

(Doloreux & Porto Gomez, 2017). 

Proximity is an important mechanism that can have multiple implications, but 

can be categorized as geographical (territorial, spatial, local, or physical) and non-

spatial (Knoben & Oerlemans, 2006). Physical proximity relates to the logic of 

transaction and transportation costs, but also the resources needed for interaction, 

exchange, and communication of knowledge (Doloreux, 2002; Lundquist & Trippl, 

2013). The importance of spatial proximity lies in the short geographical distances 

necessary to facilitate the face-to-face interactions that foster knowledge transfer 

and innovation. This can be necessary in certain phases of an innovative process, 

for example, during the production of tacit knowledge or during negotiations 

(Knoben & Oerlemans, 2006). Relational proximity is the term used for a number 

of non-tangible dimensions discussed in the literature (Lundquist & Trippl, 2013), 

for instance, cognitive, organizational, social, and institutional (Boschma, 2005). 

Relative proximity can include sharing common social and cultural understandings 

that can have an effect on the interaction between actors (Doloreux, 2002). 

Understanding RISs in relation to the territorial and functional sense, Doloreux 

(2002) has identified five typologies (not exclusive, can overlap) that address 
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differences between RISs. These include regional potential, the level of regional 

integration, social cohesion, governance modes of technology transfer, and regional 

barriers. Related to social cohesion, the capabilities for interactive learning, 

entrepreneurship, and innovation can vary between different regions (Asheim et al., 

2019). In order to analyze the conceptual variety and empirical richness, for 

example, the main types of RISs have been categorized as follows (Asheim & 

Isaksen, 2002; Asheim & Gertler, 2005; Asheim et al., 2019): 

– Territorially embedded RISs: market-driven non-systemic model, in which 

companies base their innovation activity mainly on localized, inter-firm 

learning processes. Important drivers of cooperation are geographical, social, 

and cultural proximity.  

– Regionally networked ISs: organizations embedded in a specific region and 

characterized by localized and interactive learning. More planned and systemic 

networking, involving policy intervention. 

– Regionalized NISs: innovation activity placed primarily outside the region, and 

exogenous actors and relationships play larger roles. Knowledge flow is more 

linear than interactive.  

There are also regional barriers and obstacles to innovation activities and processes 

that differ between geographical areas. Isaksen and Trippl (2016) have analyzed 

the density and degree of specialization of economic and institutional structures: 

What is the variety of firms, industries, knowledge institutions, and support 

structures in the region? They have made a categorization: organizationally thick 

and diversified, organizationally thick and specialized RISs, and organizationally 

thin RISs. For example, interactive learning can benefit from geographical 

proximity, but it may include pitfalls. Especially in an organizationally thick and 

specialized RIS, the learning ability of local actors may be weakened to such a 

degree that they lose their innovative capacity and cannot respond to new markets 

and technological developments (Asheim et al., 2019; Boschma, 2004). Quite often, 

organizationally thin RISs possess insufficient knowledge generation and diffusion 

actors and lack appropriate organizations, which may cause innovation problems 

(Asheim et al., 2019; Tödtling & Trippl, 2005).  

Tödtling and Trippl (2005) have looked at different types of innovation 

problems and types of regions; however, they note that regions face a mix of these 

deficiencies. With peripheral regions, they refer to organizational thinness, lock-ins 

in old industrial regions, and fragmentation in metropolitan regions. Small and 

medium-sized regions are dominated by manufacturing within traditional industries 
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(Andersson & Karlsson, 2006). In the Arctic, Middleton et al. (2019) highlight the 

natural resource-based economy with a low level of R&D activity, especially in the 

business sector. To develop regional innovation policy to better meet the needs of 

the knowledge economy, it would be necessary to attract skilled labor and support 

knowledge providers, such as universities and research institutes (Andersson & 

Karlsson, 2006), and attract investments in R&D in the business sector (Andersson 

& Karlsson, 2006; Middleton et al., 2019). Diversification, unrelated to already 

existing industries, can also be regarded as beneficial as it includes broadening the 

economic base complemented by already existing competences and being 

complementary to the existing industries (Isaksen & Trippl, 2016). This also builds 

up the ability of a region to better cope with external shocks and build resilience 

(Isaksen & Trippl, 2016; Simonen, Herala, & Svento, 2020). However, in 

peripherical regions, in addition to suffering from remoteness, lack of resources, 

and market potential, there can be active resistance and conflicting behavior 

between new and established regional industry actors, which can constrain 

opportunities for regional renewal (Arbuthnott, Eriksson, Thorgren, & Wincent, 

2011). In addition, for regions to be innovative, it is not sufficient that all different 

cultural environments, like scientific exploration, technological research, product 

development and market transition, are present and act well, it is essential that they 

function as an integrated system (Duin et al., 2007). 

Policy and initiatives on innovations play a critical role in promoting 

innovation activities, interaction, and networking in a region (Diez, 2001; Huggins 

& Thompson, 2015; Lau & Lo, 2015). A regional innovation policy can be defined 

as the policy initiatives and practices that boost regional economies and enhance 

regional competitiveness (Rinkinen, 2016). This can refer to top-down and bottom-

up approaches in developing policy initiatives and practices in the region (Howells, 

2005). In this top-down perspective, innovation policy links directly with national 

interests and by its nature adopts a more inter-regional perspective. In a bottom-up 

perspective, in contrast, distinctive strategies are developed at the regional level to 

accommodate top-down programs and fund these under policy frameworks. 

Regional innovation policy is interpreted variously when it comes to promoting 

entrepreneurship, such as system-based or actor-based policies. In improving the 

performance of an RIS, the former approach is orientated to network building, 

system development, cooperation, and mobility and the latter to access human and 

financial capital (Huggins & Thompson, 2017; Isaksen, Tödtling, & Trippl, 2018). 

Different concreate tools and models need to be developed in order to understand 

and evaluate, for example, how geographical structures are meant to contribute to 
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innovation in enterprises and the impact of innovation policies on the regional 

economy (Andersson, 2013; Diez, 2001).  

Regional collaboration is a significant part of the innovation process. There are 

studies indicating that intensive collaboration among regional organizations fosters 

innovation performance (Asheim & Isaksen, 2002; Saxenian, 1998). However, 

excessive regional collaboration can have negative effects on the innovation 

performance of companies. Inter-regional collaboration is needed to provide firms 

access to knowledge, technologies, and competences that might not be present 

within their region (Broekel, 2012). This is especially important in more rural 

regions, as there might not be any or few public knowledge providers, and new 

knowledge and technical know-how tends to spill over gradually from larger 

regions (Andersson & Karlsson, 2006). For regional innovation efficiency, 

balanced regional and inter-regional collaboration intensities are important 

(Broekel, 2012). In these areas, more research on the various dimensions of the 

internationalization of RISs, including cross-border regions, is needed (Isaksen & 

Trippl, 2016). 

2.5.3 Activities 

A number of studies have applied the functions or activity-based approach to 

identify key activities and analyze the dynamics to determine what is actually 

achieved in the system rather than focusing solely on the dynamics of structural 

components (Bergek et al., 2008; Edquist, 2011; Hekkert & Negro, 2009). This 

focus can help to analyze blocking mechanisms and identify emerging policy issues 

in order to design and implement innovation policies (Bergek et al., 2008; Edquist, 

2011). 

Among various IS studies, activities have similar features, such as knowledge 

development and diffusion, resource mobilization, market formation, and 

entrepreneurial activities, with some exceptions (see Table 3). Edquist (2005) 

points out that competence building, knowledge infrastructure, and learning should 

be more emphasized in innovation studies, in addition to those learning processes 

directly linked to product and process innovation. Competence building and 

development could be emphasized more in the IS approach and innovation studies, 

as skilled labor is essential for RDI and developing competence of the employees 

can accelerate high growth in companies (Edquist, 2005; Eklund, 2020). 

According to Bergek et al. (2008), two functions, development of positive 

externalities (development of external economies) and legitimation (social 
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acceptance and compliance with relevant institutions), are mentioned merely in 

passing or completely left out in the IS literature. There can also be strong regional 

variations in the structure and activities of an IS (for more, see section 2.5.3 

regional features).  

Some researchers have examined the types of innovation activities that need to 

be applied, depending on the relevance of ISs for different companies. For SMEs, 

start-ups, and growth companies, Launonen and Viitanen (2011, p. 129–139) listed 

several support mechanisms, including entrepreneurial risk taking and rewards, 

positive image and entrepreneurial culture, direct funding tools and mechanisms, 

and “softer” advisory services. For example, a positive image and entrepreneurial 

culture includes the promotion of entrepreneurial opportunities and changes in 

education curricula. These have also been noted by Andersson and Karlsson (2006), 

who described the needs of regional firms in developing education and knowledge 

activities. Leakage of knowledge and graduate mobility to more dynamic regions 

are also issues that need to be addressed (Siegel et al., 2007). These could be 

answered by developing graduate programs that more closely match the regional 

needs and build overall industry collaboration on a long-term basis that is 

compatible with regional policies (Siegel et al., 2007; Tiffin & Kunc, 2011). The 

literature does not give a complete picture of the degree to which public 

contribution is essential to the performance of SMEs. Therefore, regions need to 

develop regional innovation activities with care and direct resources in a profitable 

way (Torkkeli et al., 2007). 

For SMEs, it is also important to directly support technological change and 

development (Tiffin & Kunc, 2011) and serve regionally based networks and 

supply chains (Uyarra, 2010a). Regional support for information and knowledge 

sharing is needed for SMEs, including helping them to manage issues like 

intellectual property rights and risk management in internationalization and 

technology transfer (Torkkeli et al., 2007). When developing activities, it is also 

important to acknowledge that SMEs are tightly connected to large companies in 

many regions. In practice, this might mean that, for example, SME component 

suppliers need to become more specialized suppliers in order to accommodate 

current large company collaboration in competition with global low-cost solutions 

or change orientation in order to get new customers from other industries (Karlsen, 

2013). 

Anchor companies are often interested in long-term collaboration with research 

partners; however, expectations differ among research organizations in terms of 

time, resources, and applicability of results (Launonen & Viitanen, 2011). In order 
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to accommodate anchor companies in the region, it is important to take care of the 

knowledge infrastructure—especially in terms of what the roles of regional 

knowledge organizations are regarding the larger division of labor between the 

national and global links of the anchor companies (Karlsen, 2013). 

In their research, Lau and Lo (2015) focus on the elements of an RIS that affect 

a firm’s absorptive capacity and innovation performance. They list the main 

elements in three categories: regional innovation initiatives (RII), knowledge-

intensive business services (KIBSs), and value chain information sources. RIIs are 

private and government-directed initiatives that promote the innovation activities 

of the region, including R&D, education, taxation policy, and regulation. KIBSs 

specialize in providing the services of private and public organizations to help 

companies transfer and co-create professional or technical knowledge (Lau & Lo, 

2015). KIBSs hold a specific position in ISs because they not only act as external 

knowledge sources, but they also play an important role in introducing internal 

innovations (Muller & Zenker, 2001). Value chain information sources refer to 

external knowledge from other firms, including suppliers, customers, and 

competitors, and they can improve the acquisition and assimilation of the 

absorptive capacity of companies (Lau & Lo, 2015). Overall, value creation is 

important in the planning of an IS and activities, including, for example, the control 

mechanisms that enable companies to have an influence on system evolution (like 

shared platforms), recognition of value creation dynamics, and providing 

incentives and structures for complementary innovation (Autio & Thomas, 2014). 

Spigel and Harrison (2018) emphasize the importance of entrepreneurial 

resources, such as knowledge of how to start and grow a business, early-stage 

investment capital, entrepreneurial mentors, and how employees are used in start-

up environments. In their view, the importance of these resources is not at the core 

of how the RIS literature theorizes the creation of sustainable competitive 

advantage in new ventures. As many innovations are realized in new companies, it 

is vital to offer various forms of support to new ventures in an RIS (Andersson & 

Karlsson, 2006). 

As Edquist (2005) emphasized, it should also be noted that as innovation 

processes, ISs develop in an evolutionary way. Even if we analyze all the 

components and activities in the system, controlling the spontaneous development 

of an IS is not possible. 
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2.6 Company engagement in innovation systems 

2.6.1 The importance of external knowledge and networks  

There has been pressure for companies to utilize external knowledge for innovation. 

This is due, for example, to radical change in the competitive environment and the 

desire of companies to increase competitiveness, shorten product life cycles, and 

get cost savings (Ankrah & AL-Tabbaa, 2015). This is especially important for 

SMEs, which have fewer employees and limited resources for their own in-house 

R&D (Løkkegaard & Lykke, 2016). However, there are various factors that explain 

why and how companies need to utilize external sources of innovation for their 

operations (West & Bogers, 2014).  

Increasingly, the innovation landscape has moved to consider the interactive 

model of innovation and conceptualizing innovation as an evolutionary and social 

process of collective learning (Ronde & Hussler, 2005). According to Isaksen and 

Trippl (2016), knowledge interaction in networks can be related to knowledge that 

is more static (knowledge transfer) or dynamic (collective learning). Static 

knowledge exchange refers to the transfer of already existing information between 

actors in formal (market relations) or informal ways (mobility of talent, 

participation in events). Dynamic knowledge exchange takes place in interactive 

learning among actors, for example, in formal or informal networks (Isaksen & 

Trippl, 2016). 

It is important to recognize (Lewin, Massini, & Peeters, 2011) the internal 

capacity of companies to utilize external knowledge—absorption capacity—as a 

defining factor of the success of an innovation performance (Lau & Lo, 2015). 

Policies and activities that support absorptive capacity are especially important for 

SMEs and help in accessing and implementing knowledge (Løkkegaard & Lykke, 

2016), and in reducing the cognitive distance between SMEs and R&D institutions 

(Asheim et al., 2019).  

Innovation networks enable the use of external knowledge in the innovation 

actions of companies. The co-evolution and co-specialization of firms in a region 

can cause causal ambiguity and strengthen the networks and have an impact on the 

competitiveness of firms (Lechner & Dowling, 2003). The knowledge flow in these 

networks can also have an impact on the levels of regional innovation (Huggins & 

Thompson, 2015). Huggins and Johnston (2010) analyzed the differences in the 

knowledge networks utilized by firms:  
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– For some network types and actors, interactions are more likely to involve 

actors outside the region; 

– social capital investment and social network development are more prevalent 

among actors that frequently interact within the region;  

– the size of firms and the spatial concentration of their networks are related to 

the social capital investment; 

– firm size plays a role in knowledge network patterns; for example, larger firms 

are more likely to engage in alliance networks with actors outside the region; 

and 

– network dynamism is an important source of innovation and is often more 

apparent among small firms. 

As stated before, companies cannot rely only on their in-house capabilities in 

research and development. Interaction with various stakeholders is needed, and 

networks can offer a valuable source of social capital that may enhance the success 

of companies (Smith & Lohrke, 2008).  

2.6.2 Company engagement  

It is important to recognize the strength and nature of the link between innovation 

management and stakeholder engagement. Stakeholder engagement comprises two 

terms in the management and marketing literature. The term stakeholder originated 

from the stakeholder theory, and has the meaning of  

any group or individual who can affect or is affected by the achievement of the 

organization’s purpose (Freeman, 1984, p. 53).  

Stakeholder theory states that an important component of value creation in 

businesses is the engagement and development of strong relationships with various 

stakeholders (Harrison, Bosse, & Phillips, 2010). The term engagement is used and 

defined across the range of social science disciplines, and it is used, for example, 

in dealing with interactions, co-creation, solution development, and utilization 

(Kumar & Pansari, 2016). According to Higgins & Scholer (2009, p. 102), 

engagement is a state of being involved, occupied, fully absorbed, or engrossed 

in something —sustained attention.  

The strategic management of stakeholders firstly involves identifying the key 

stakeholders and secondly responding to their demands by adopting roles that lead 
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to active and passive engagement (Kreiling, Serval, Peres, & Bounfour, 2020). The 

degree of stakeholder engagement can vary from more passive endorsement to 

activities that involve stakeholders more actively, including innovation, initiatives, 

collaboration, and co-creation (Scandelius & Cohen, 2016). Marketing research has 

conceptualized engagement as occurring within ecosystems (e.g. Storbacka, Brodie, 

Böhmann, Maglio, & Nenonen, 2016). Actors can become stakeholders within the 

system as they engage in a specific course of action, and an actor’s engagement is 

determined by its connections in the system, and the social and institutional roles 

assigned to it (Storbacka et al., 2016).  

The engagement of external actors in a collaborative innovation process is 

discussed in various research topics, including open innovation (Chesbrough, 

2003), user and collaborative innovation (Baldwin & Von Hippel, 2011), and co-

creation (Ramaswamy & Ozcan, 2018). According to Jonas et al. (2018), research 

on open innovation and co-innovation commonly focuses on the ability of a 

company to manage external knowledge flows. When it comes to the more systemic 

view, the main aim of engagement within the system is to ensure the viability of 

the system itself and the execution of the specific task—innovation. In addition, 

strong or excessively strong engagement may hinder or harm innovativeness in 

inter-organizational collaboration, information exchange, and interaction (Jonas et 

al., 2018).  

Ramaswamy and Ozcan’s (2018) definition of co-creation includes the term 

engagement to represent the active participation and interaction of the actors 

involved in the co-creation processes in an interactive system-environment. In 

addition, Loureiro, Romero, and Bilro (2019) have developed a conceptual model 

for stakeholder engagement in co-creation activities, comprising three main parts: 

drivers of stakeholder engagement (stakeholder-, firm-, and context-based factors), 

engagement of the most relevant stakeholders (internal and external), and different 

forms of co-creation (co-innovation, co-design, and co-production).  

Different mechanisms can be used when engaging companies in an RIS. For 

example, even though used in different settings, integration mechanisms can be 

used to get actors to work together and better match the goals of single actors to the 

whole system. Mitropoulos and Tatum (2000) have made a categorization of 

contractual, organizational, and technological mechanisms. Contractual 

mechanisms are different formal arrangements that create the basis for integration, 

for example, long-term strategic alliances and joint ventures that defy the aims, 

roles, and responsibilities of actors. Organizational mechanisms include various 

informal interaction mechanisms that can deepen the relationship and activities 
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between actors. Technological mechanisms refer to the use of information 

technology to support and help the integration. 

To summarize, company engagement is seen in this dissertation through how 

to involve entrepreneurial perspective and company actors in the IS, collaborative 

innovation actions and co-creation. Overall, in an engagement, different 

mechanisms and actions can be utilized.   

2.7 Literature synthesis 

The theoretical foundation of this dissertation consists of systemic and regional 

approaches to innovation as well as company engagement in RISs. The approach 

of the RIS used in this dissertation includes elements of general and regional 

components and innovation activities that arise from the components. Figure 3 

illustrates the theoretical framework used for the purposes of this dissertation. 

Fig. 3. The elements of the theoretical framework. 

In this dissertation, general components include actors, networks, institutions, and 

infrastructure. Overall, there is general agreement in the IS literature that actors or 

organizations are one key component of an IS, and differences lie only between the 

different categorizations of actors (Edquist, 2005; Wieczorek & Hekkert, 2012). 

Networks comprise one component here, which are larger entities than actors and 

take into account cooperative relationships and interactions between actors 

(Wieczorek & Hekkert, 2012). Institutions are a set of formal and informal habits, 

rules, norms, shared practices, and concepts that influence the knowledge transfer 

and interaction between actors (Andersson & Karlsson, 2006; Edquist, 2005). 

Infrastructure does not occupy as steady a position as the other components 
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(Wieczorek & Hekkert, 2012), but it is included here as it can be an important 

component, especially in the Arctic region. Infrastructure, whether it is physical, 

knowledge, or financial, is needed to support innovation (Doloreux, 2002; 

Wieczorek & Hekkert, 2012).  

In addition to the general components, this dissertation brings forward regional 

components. There is no clear, commonly shared framework or definitions for these 

different regional components, and they are not systemically included in the RIS 

approach. Some more frequently mentioned place-based factors are proximity, 

social cohesion, regional barriers, regional innovation policy, and different levels 

of collaboration (e.g. Asheim & Isaksen, 2002; Broekel, 2012; Doloreux, 2002; 

Howells, 2005; Isaksen & Trippl, 2016; Lundquist & Trippl, 2013). 

In this dissertation, activities that are used to pursue innovation include 

knowledge development and diffusion, competence building, mobilization of 

resources, market formation, guidance of search, and enhancing entrepreneurship. 

These are commonly used in the literature (e.g. Bergek et al., 2008; Edquist, 2005; 

Edquist, 2011; Lau & Lo, 2015; Wieczorek & Hekkert, 2012), in addition to 

competence building, which is raised here separately from knowledge development 

and diffusion, as skilled labor is essential for RDI (Edquist, 2005). 

In this dissertation, company engagement provides a generic lens through 

which to view RISs and innovation activities without focusing on the different 

aspects of individual stakeholder engagement, including cognitive, emotional, and 

behavioral factors (Jonas et al., 2018). Based on the literature, the key theoretical 

concepts of the study and some main references are summarized in Table 4.  
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Table 4. Synthesis of the key theoretical concepts of the dissertation  

Concepts Definition Main references 

Regional 

Innovation 

System (RIS) 

Systemic approach in which public and private actors are 

engaged in interactive learning in a specific region. 

Characterized by collaborative innovation activities between 

actors and an innovation-supportive culture and policy to 

meet the needs of the regional economy. 

Asheim, et al. (2011); Autio 

(1998); Cooke et al. (1998); 

Edquist (2005) 

General 

Components  

The core determinants and their relations in the IS. 

Components include actors, networks, institutions, and 

infrastructure (physical, knowledge, and financial). 

Andersson & Karlsson 

(2006); Doloreux (2002); 

Edquist (2005); Wieczorek & 

Hekkert (2012) 

Regional 

components 

Place-based factors or regional variations that influence the 

performance of the RIS. Regional components include 

proximity, social cohesion, regional barriers, regional 

innovation policy, and regional/inter-regional collaboration. 

Asheim & Isaksen, (2002); 

Broekel (2012); Doloreux 

(2002); Howells (2005); 

Isaksen and Trippl (2016); 

Lundquist & Trippl (2013) 

Activities  Measures or mechanisms that are taken to influence the 

development, diffusion, and use of innovations. Activities 

include knowledge development and diffusion, competence 

building, mobilization of resources, market formation, 

guidance of search, and enhancing entrepreneurship. 

Bergek et al. (2008); Edquist 

(2005); Edquist (2011); Lau 

& Lo (2015); Wieczorek & 

Hekkert (2012) 

Company 

engagement 

Involving the entrepreneurial perspective and company 

actors in the IS, collaborative innovation actions and co-

creation. Different mechanisms and actions can be used in 

engagement. 

Jonas et al. (2018); Loureiro 

et al. (2019); Ramaswamy & 

Ozcan (2018) 
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3 Research contribution 

This section presents the research contribution of this dissertation. Sections 3.1–3.4 

present the contributions of each of the four original articles. Section 3.5 presents 

a synthesis of these contributions and the collective research contribution of this 

dissertation. 

3.1 Operationalization of upper-level strategies to regional-level 

innovation collaboration 

Article I addresses RQ1 of this dissertation by focusing on how upper-level (incl. 

national) strategies and global trends are operationalized at the regional level and 

in innovation collaboration. The Arctic context has appeared in the political, 

business and research agendas, but it has not been followed by commonly shared 

definitions of key concepts. This lack of a jointly defined framework has limited 

the different analyses of the Arctic as a context when considering its vast economic 

potential. There is a need to analyze the Arctic in a business context, in addition to 

identifying the regional competence and expertise required to enable the utilization 

of Arctic potential at the operational level. This original study presents a novel way 

to collect, combine, and organize seemingly scattered information about the Arctic 

to make it a more tangible and operational tool to assess the multidimensional 

phenomena of the region. The paper presents an approach composed of three 

overlapping layers (Table 5). 

Table 5. The three overlapping layers of identifying Arctic potential (Article I). 

Layer Purpose Definition 

Phenomenological 

approach 

Arctic opportunities Features and trends affecting the Arctic. Definition of 

the Arctic.  

Strategic approach Different national and 

industry-level strategic 

alternatives 

Different Arctic paths and roadmap to specialization. 

Four different paths as potential and possible ways 

to develop Arctic competences. 

Business context Operational level of business Operationalization of the strategic level to the level of 

practical business operations. 

The first layer is the phenomenological approach of defining the Arctic region. The 

Arctic can be interpreted through special conditions, as a location where operations 

take place, or as a place to which operations are directed. Special conditions have 

been defined in four categories: opticality (e.g. light), variation of temperatures (e.g. 
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cold), natural resources (e.g. forest, minerals, and water), and activity and culture 

(e.g. long distances and Arctic cooperation). These special factors can be seen as at 

the core of business activities, or they can be factors of nature that require 

adaptation and occasional specialization. Additionally, various trends are relevant 

for business potential in the Arctic region that relate to technological change, 

economics, politics, the environment, and sustainable development. 

The second layer is the national strategy-level analysis to define different 

Arctic strategy paths as well as a roadmap to Arctic specialization based on the 

vision presented in Finland’s Strategy for the Arctic Region 2013 (Prime Minister’s 

Office, 2013). Four Arctic strategy paths were defined in the material of the study. 

These vary from the spearhead strategy of the marine industry, an emerging 

pathways strategy, and an experimentation-based strategy to a what-if scenario in 

which Arctic potential is not realized. Additionally, a strategic roadmap was created 

for Finland outlining the development taking place in the Arctic operational 

environment.  

The third layer is the operationalization of the first two layers to define the 

Arctic business context and business opportunities. After defining the strategic-

level perspectives at the national level, the idea of Arctic specialization was brought 

closer to the operational level. For the study, the observations are from the Oulu 

region, and relevant features and trends can be identified by observing the 

investments and investment opportunities in the broader Barents region. This is one 

way to identify business opportunities and can offer a background for analyzing 

how specialization in the region reflects the demand for Arctic expertise. In the 

material of the study, industries were categorized according to the main selection 

criteria of future investments, current procurements, trends, and Arctic conditions. 

In addition, sustainable usage of resources and development of new technologies 

were also considered. Industries identified as being connected to the Arctic were: 

– Oil & gas, Renewable energy, Mining industry, Metal industry, Marine industry 

and logistics, Bioeconomy, Construction, Infrastructure, Cleantech, ICT, 

Tourism, and Human (living/working). 

In practice, the Arctic business context and business potential are dominated by the 

demand for natural resources. Especially significant are industries related to 

construction and infrastructure, energy and mining, and metal processing. If the 

Arctic potential is defined by Arctic investment projects, the role of the business 

activities can be defined as being twofold. First, business solutions (products and 

services) are required to make projects happen, and second, business activities are 
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required to secure the success of projects. In the study, the variety of Arctic business 

activities was grouped in the following way:  

1. The core of Arctic business is related to Arctic resources (e.g. natural resources, 

tourism).  

2. The core business is supported by specific products, operations, and services 

that are based on Arctic know-how. The Arctic element is an additional 

component.  

3. As the Arctic core business and necessary support activities evolve, a generic 

business framework responds to various needs of the core businesses. The 

importance of Arctic expertise is regarded as minimal. 

From this grouping, the material of the study appears to emphasize the second 

group of business activities. Alongside the large-scale investment projects, there 

are business opportunities for numerous regional companies. However, developing 

specific products, operations, and services solely for Arctic conditions without any 

direct linkage to the resource sector is not well adopted.  

The strategic paths that are generated as high-level alternatives and strategic 

roadmaps portray a logical framework for actions at a national level. When taken 

to the level of business, the scope diminishes. Furthermore, the number of 

industries that have Arctic interests may be large, but it does not necessarily reflect 

a determined focus on the Arctic context. According to the study, results indicate 

the emphases of the extreme ends of a scale—the identified business context 

reflects either a spearhead strategy or a fading Arctic strategy. On the one hand, 

there have been initiatives on Arctic marine training, testing, and research, and 

there is also a long tradition of a maritime industry in Finland. On the other hand, 

by operating mainly in specific sectors, companies from the Oulu region are 

following a fading Arctic path, plus the so-called Arctic business is in addition to 

their other activities and is done only in response to the demand by their customers, 

even in the Arctic context. If left solely to the private sector to decide, the Arctic 

business context from the Oulu region’s perspective is likely to follow the fading 

Arctic path, since activities related to the spearhead path of marine technology and 

transport are based on publicly funded projects. Looking at other strategic paths, 

there are only a few observable initiatives to follow. There are some emerging 

sectors such as bioeconomy, ICT, cleantech, and social services that have not yet 

fully met their potential in an Arctic business context, and they need support to be 

developed. High-level competence and know-how in the ICT sector in the Oulu 
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region are advantages that could also be utilized in the Arctic context. Application 

areas have been identified and, to some extent, business models have been created.  

Companies from the Oulu region have not been actively participating in 

various major investment projects in the Arctic. However, the actual business 

activities have remained of minor importance, and the ability of companies to 

interpret Arctic opportunities has remained unimproved. Certain actions are needed 

if the status of the Arctic needs and potential are to be improved at the operational 

level. In this paper, the reasons for this inactivity are discussed. On the one hand, 

they can be found in the strategic decisions of companies, where the Arctic 

dimension is seen effectively when it is concretized, for example, by diminishing 

costs or increasing revenues. On the other hand, it is plausible that there is a 

shortage of information. To eliminate this latter cause, close cooperation is needed 

between the public sector and business actors, and in organizing ways to support 

improving ways to meet the needs and the potential. Infrastructure, platforms, and 

tools are needed to enable the commercialization of new technologies and services 

for traditional and emerging sectors. Close cooperation between research and 

industries is also needed since activities in the Arctic can also entail considerable 

risks for a single economic agent.  

Scaling and organizing national-scale strategies to the regional level can be 

challenging. Operationalization of the Arctic potential and development of local 

ISs need national collaboration and coordination with local authorities and 

companies. It is important to acknowledge the criticality of information transfer 

from one spatial scale to another. In addition, it is important to incorporate strong 

regional and market-led perspectives as leading principles of the action.  

3.2 Innovation system activities in the Scandinavian North  

Article II addresses RQ2 by exploring innovation hubs in three regions of Northern 

Europe—Oulu (Finland), Luleå (Sweden), and Tromsø (Norway)—and examining 

the kinds of business development services that are in these innovation hubs and 

the differences between these local service structures. These regions were selected 

for the case analysis to focus on the innovation dynamics of the three largest cities 

in Northern Europe that exist outside of the core metropolitan areas. 

Actions have been taken to narrow the gap between public policy and the 

private sector in attempting to support the development of new products and 

services that exploit cumulative Arctic expertise. There have been different 

initiatives in the Scandinavian Arctic, for example, the Arctic Valley, to promote 
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Arctic business opportunities. This initiative aims to raise awareness of the Arctic 

as a region of opportunities for international business and to build stronger 

cooperation between regional public and private actors (e.g., academia, business, 

politicians, and investors). Even though this type of more extensive collaboration 

should be driven by solid decision making, operationalization of the collaboration 

requires more detailed action, as these types of initiatives can remain rather upper-

level concepts for cooperation and visions for development of the area. 

In this paper, the concept of an innovation hub is used5. Innovation hubs can 

be seen as one example of the transition of public industrial policy from direct 

financial subsidies toward supporting the innovation process with platforms, 

networking opportunities, and commercialization activities. Generating new 

business, creating knowledge, ideas, and innovations, and recruiting investments 

and talent has been seen in the policies in the case regions as well.  

The case regions in the Scandinavian Arctic display many of the same 

challenges as peripheral European areas in general. Peripheral areas usually suffer 

from a low level of attractiveness when it comes to business development and 

business decisions. The great amount of natural resources in the Arctic only attracts 

production activities as long as profitability of operations is guaranteed. There is a 

continuous struggle to secure sufficient levels of the elements of production (labor 

and capital). To tackle these challenges, the Arctic areas of Finland, Norway, and 

Sweden have increased their level of cooperation by linking research and 

development programs and by intensifying the mobility of people—especially 

students, researchers, entrepreneurs, and business developers.  

Individual approaches in these regions have been different. The original study 

recognized some strengths in these regions to enhance innovation hub development. 

In the Oulu region, key actors have been involved in designing innovation 

collaboration, and there has been mutual trust and a joint vision for planned 

activities and operation. One of the strengths is utilizing the potential of university 

students in the support of business development and commercialization of 

innovation. In the joint initiative Business Kitchen, two universities and city 

business development organizations responded to the changed regional economic 

 
5 Innovation hub is a more established term and is more appropriate and does not require additional 
efforts in terminology than innovation ecosystem.  
Innovation hub means a local and creative center in the global economy that contributes added value 
(e.g. knowledge, competence, new ideas, and innovations) to global networks, and attracts talent and 
investments. Innovation hub is a term used to describe the utilization of local expertise for business 
development (see e.g. Hautamäki & Oksanen, 2012). 
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circumstances when an unanticipated decline in the Nokia-related ICT sector 

brought many well-educated experts into the labor market. In Business Kitchen, 

business models and commercialization plans for new technological innovations 

were built in collaboration with researchers, teachers, business advisers, and 

companies. These activities had the aim of increasing the number of knowledge-

intensive companies and accelerating the growth of start-ups. 

The Luleå University of Technology (LTU) is a central player in the IS in the 

Luleå region. The focus has been on commercializing research results and directly 

linking investors and financers with the IS. The university has developed a portfolio 

of commercialization services as part of the LTU Business organization. Incubator 

services are provided by the Arctic Business Incubator (ABI), a company that is 

partly owned by LTU. Two features differentiate this from the case of the Oulu 

region. One is the wider operational area; operations that have lasted for over a 

decade cover the whole of Northern Sweden. Additionally, in the region, there is 

also a strong emphasis on building connections between start-up development and 

financial functions, especially venture capital funding, right from the start. As a 

result, a number of investments have emerged as well as the development of a 

technology start-up community. One example of the attractiveness of the region is 

the Facebook data center. 

Of the three regions, Tromsø puts the strongest emphasis on the Arctic, where 

cumulative knowledge of various Arctic issues creates a remarkable competitive 

advantage for the region. In the Tromsø area, the key actors in innovation activities 

are the Arctic University of Norway (UiT) and the innovation company Norinnova 

Technology Transfer AS. The university has, in addition to education and research 

activities, some business development services that connect students to the 

innovation activities of companies (cf. DT Lab). Norinnova can be seen to play a 

dual role in the IS. First, it provides technology transfer services and helps 

commercialize the results of various research activities. Second, they offer business 

incubator services. The division of labor between UiT and Norinnova can be seen 

as unambiguous since Norinnova has its own personnel to provide services, 

whereas UiT operates by utilizing their students and their studies. This paper 

identifies that some efforts have been made to involve students more and activate 

them to support the commercialization of innovations. 

When observing the IS in the Arctic, it is clear that these hubs have been 

designed to function within their regional context. However, each region has unique 

strengths and opportunities that could be applied to other regions as well. In the 

Oulu region, the Business Kitchen concept provides a dynamic and flexible 
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platform of universities that enables students to add a variety of business 

development activities to their studies. This also secures the continuity of Business 

Kitchen services, since tuition is a direct source of funding. The commercialization 

of research results has been comprehensively designed in the Luleå region. 

However, it is quite common that the support of commercialization is limited to 

testing business models, executing market surveys, or providing technical services 

for establishing a company. What is emphasized is that the investors and financers 

are also directly linked to the system to ensure the presence of a strong start-up 

community and internationally significant investments in the Luleå region. Tromsø 

is the innovation hub with the strongest emphasis on the Arctic, where the 

cumulative knowledge of various Arctic issues creates a remarkable competitive 

advantage for the region. It can also be concluded that in all three case regions, 

universities, RDI-organizations, large companies, SMEs, and innovative start-ups 

are involved in the system.  

3.3 Company engagement in the regional innovation system  

In Article III, different regional RDI projects are analyzed as links between IS and 

industry development. To answer RQ3 of the dissertation, company engagement is 

examined as part of the RDI project aims. This paper includes an analysis of five 

different publicly funded projects6.  

Project plans define the focus of a project, and different-sized companies are 

recognized in different ways. Two of the projects are seen to mainly benefit SMEs, 

but the project plans do not specify company size as a main target group. One 

project aims to focus on micro enterprises7 and SMEs, while two other projects aim 

to improve the competitiveness of SMEs. In almost all the project descriptions, 

industrial anchor companies and their role in the regional economy were identified, 

and collaboration with large companies was seen as essential in innovation 

networks as an activity enabling industry development in general. Even though 

most of the projects aim toward growth, competitiveness, and enhancing 

 
6 The selected projects have multiple partners from the Oulu Innovation Alliance (OIA) and represent 
various industry sectors. They are also important in terms of collaboration in the Oulu region and IS 
development in selected focus areas. Four projects are funded by the EU/European Regional 
Development Fund (ERDF) and one is nationally funded. 
7 A micro enterprise is smaller than SME having less than 10 employees and turnover or balance sheet 
the total same or less than €2 M (European Commission, 2003).  
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innovativeness, project documentation does describe innovation-driven companies 

per se.  

Private funding is also provided for some of these projects. In the two case 

projects, this is mainly provided by small companies, and in one project from 

mainly large companies. There are different motivations and advantages for a 

company to participate in providing funding to public RDI projects. Some 

advantages to companies are that, as they usually have a steering board seat, they 

can influence project objectives and tasks, make sure that issues important to them 

are present, and access knowledge and latest results first-hand. Companies can also 

get access to innovation networks and collaborate with other companies in order to 

speed up their own innovation processes. 

Company engagement in projects mainly includes knowledge sharing and 

collaboration. Co-creation is one of the main characteristics of some projects, 

meaning having high involvement from the companies. In practice, this means 

building joint specific concepts (like exporting the concept of a wooden house and 

a common product portfolio for companies), developing the value chain of the 

industry, and enhancing the growth and internationalization of the companies. If 

co-creation is the focus of the project, it reflects that a few companies are the main 

target group of the project. However, most of the case projects in the original study 

focus on general innovation endorsement (facilitating and networking) through 

events, workshops, platform development, and others. The target in these projects 

is to engage a greater number of companies (20–110) in innovation collaboration. 

In these projects, there is a strong emphasis on involving research institutes, higher 

education institutes, and the public sector in developing the whole industry sector 

and having a wider range of development topics. 

Entrepreneurship in the projects is seen as system based (Isaksen et al., 2018), 

meaning that there is an orientation to networking, system development, 

cooperation, and knowledge flow. All the case projects involved information 

gathering and reporting, as well as the identification of the company-specific and 

industry needs as the basis of the work in information and knowledge sharing.  

This study also analyzed the feedback of the target groups, although the amount 

of data in the project material was much too limited. Projects are seen in tackling 

company-related industrial challenges and contributing to sharing knowledge. 

From a company perspective, especially important are the versatile activities and 

sharing of peer-to-peer experiences with other companies. However, RDI projects 

seem to be too inflexible in defining the focus and readjusting it during the project. 

A project to answer the ad-hoc needs of the company and collaboration between 
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public sector actors and companies is not seen as concrete and target-driven as 

wanted. Defining the target groups of the project and considering the appropriate 

means to engage companies in projects can be interpreted as the critical factors of 

success when considering company engagement. According to the analysis, with 

projects focusing on certain industry sectors (like the metal and machinery 

industry), it could be easier to have more defined actions and to engage the 

companies, as the network of the actors is more concentrated and established.  

Five analyzed projects in the study highlight networking, cooperation, and 

innovation processes as key elements in bridging innovations and entrepreneurial 

actions. For companies, some of the biggest advantages can be seen to be, for 

instance, knowledge sharing and joint initiatives. It is important to acknowledge 

that the role of companies in these projects varies, and companies have different 

motivations to participate or be targeted in the actions of the projects. In addition, 

the funding mechanisms (European Regional Development Fund [ERDF], national 

funding) in these cases seem to have inflexible elements in incorporating the aims 

of industry development and supporting regional economic growth, as well as 

entrepreneurial needs. Based on the data of the original study, some identified 

systemic condition elements (Stam, 2015) on which the projects have an influence 

are knowledge flow, supporting and mentoring, events and platforms enabling 

entrepreneurs and community to connect, and enabling access to finance, markets, 

and a talented workforce.  

Identifying the needs of the industry requires close interaction and 

communication between private sector companies and research organizations. 

Company engagement in RDI projects is needed to improve and accelerate 

innovation and commercialization processes. In the Oulu region, entrepreneurship 

and commercialization are themes that ought to be more emphasized in future RDI 

projects. However, there is insufficient information on how successful the projects 

have been from the perspectives of different companies and how an IS-level 

collaboration ought to be developed to meet the needs of different actors.  

The projects are indicators of the direction of industry development. The 

companies have been involved in knowledge sharing and obtaining solutions and 

networking models that can enable spillovers to other companies and the whole 

industry, and ultimately the IS itself. The analysis of the study has shown that 

publicly funded RDI projects are an essential part of a functional RIS, but an RIS 

should not be a collection of RDI projects. The paper concludes that the correlation 

between an IS, RDI projects, and industry development cannot be fully identified. 

The RIS should include different intentional operations aimed specifically at 



66 

converting progress in research and development into economic growth. A regional 

policy is the bigger framework in which an IS is concretized through activities like 

regional RDI projects. Analyzing the Oulu region reveals that this development of 

activities is not based only on the traditional top-down approach of an IS and 

regional policy, but also the other way round. 

3.4 Tools for company engagement in regional innovation systems 

Article IV concentrates on analyzing the services, platforms, and collaboration 

models that can be used in an RIS to engage companies to answer RQ4 of the 

dissertation. The analysis of the paper focuses on the Oulu region case, the city 

development organization (BusinessOulu), and HEIs’8  perspective. The role of 

regional public sector actors continuously changes according to the prevailing 

regional policy. Concepts such as the IS have been introduced to the practical 

framework, and the public actors have adapted new tasks. This shift in the role of 

the public sector is particularly visible in the Oulu region, as there is a determined 

desire to develop the RIS. As a result of the study, different forms of interaction 

with companies are classified into three categories: company collaboration, 

business development, and competence development (Figure 4). 

In company collaboration, the activities include different forms of 

collaboration between the public and private sectors. Traditionally, especially in the 

case of HEIs, this has meant mapping RDI needs and conducting projects. However, 

the collaboration actions have been moving forward by having strategic agreements 

with individual companies and having more guided collaboration between business 

networks. BusinessOulu has been focusing more on other company collaboration 

activities, including business events and meeting around specific themes, and 

having joint marketing and visibility measures. Functional company networks are 

very important in the RIS, and this trend has been seen in the Oulu region as well 

for the past few years. The emphasis has been on the company clusters and 

networks to enhance the intersectoral and interdisciplinary collaboration in specific 

themes.  

 
8 HEIs include Oulu University of Applied Sciences (OUAS) and the University of Oulu (UO). 
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Fig. 4. Services, platforms, and collaboration models. (Reprinted under CC BY-SA 2.0 

license from Article IV © 2021 Authors). 

Business development mainly means different services providing support to 

commercialization, internationalization, finding funding, and growth. 

BusinessOulu can be seen as one of the key actors in this category, as they are 

responsible for the business development of the municipality. However, for 

example, this requires assessing emerging ideas that, many times, are joint actions 

between various public and private actors. HEIs play a more active role in business 

creation and in supporting commercialization of the developed ideas. In this study, 

however, it is noticeable that traditional business incubators or accelerators have 

not been in the core activities of the public sector in the Oulu region, but, for 

example, private companies have been fulfilling this task. 

Competence development has been one of the main activity areas of HEIs. 

Traditionally, the most common forms are internships and the thesis work of 

students, entrepreneurial and innovation-related training, and identifying the needs 

of the companies. More highlighted during the past few years, for example, have 

been continuous learning to respond to the educational and training needs arising 

from changes in the working life and society as a whole. This has also arisen 
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strongly from national-level initiatives. One element in competence development 

is also talent attraction: how to ensure that the region is getting the best talent, also 

from abroad. 

The original study also identified some development prospects and identified 

challenges of these different models (Table 6). In the competence development 

category, talent attraction and education export are becoming more horizontal 

activities, rather than individual competence development activities. In practice, 

this can mean that competence development can also be included as an essential 

part of the activities of the business development and company collaboration 

categories as well.  

Table 6. Development prospects and identified challenges in Oulu region innovation 

collaboration (Article IV). 

 Systemic 

development 

Company 

collaboration 

Business 

development 

Competence 

development 

Development 

prospect 

Systemic 

development of 

activities 

Company-based 

ecosystems 

Digital solutions and 

platforms 

Education export and 

talent attraction as 

horizontal activities 

Identified 

challenges 

Adsorptive capacity 

of companies 

Dynamics of different 

industries 

Supporting business 

creation 

 

 Clear processes and 

visibility 

   

Business development activities seem to focus more on incorporating digital 

solutions and platforms; for example, tools for idea flow, supporting virtual and 

mobile transformation, and tools for idea flow and data analytics. A small amount 

of effort in business creation, for example, business incubators, can be seen as a 

challenge to the future orientation of the RIS.  

As mentioned earlier, there has been a shift toward activities that are more 

supportive of company networks. This can have multiple possibilities for further 

developing company collaboration in the region. One challenge is that different 

industry sectors and companies have different needs and require different 

interaction and working models. In addition, the need to engage new actors in the 

innovation collaboration, which is further away from actions and strategic decision-

making, has not been paid enough attention. In practice, this means that the actions 

involve the same pool of companies, and other companies that could perhaps 

benefit more from the actions are not targeted. In order for companies to be 

interested in utilizing external knowledge in their innovation actions, they need to 
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see the value of external knowledge in developing practices and innovation 

processes. 

3.5 Research contribution synthesis  

The main aim of this dissertation is to identify elements that are part of a public-

driven IS in an Arctic context, recognizing the importance of company engagement. 

Each individual original paper provides research contribution, and the main results 

of each original study to the four research questions are summarized in Table 7. 

Table 7. Summary of research questions and main results.  

Research question Article Main results 

RQ1 How are upper-

level strategies and 

global trends 

operationalized at the 

regional level and in 

innovation 

collaboration? 

I There are special features of the Northern region (incl. natural, cultural, 

and social) affecting innovation and business, in addition to global trends 

and national-level strategies. The core business sectors of the Arctic 

have mainly evolved around natural resources. Regional innovation 

collaboration and operational models between the public and private 

sectors are needed in order to scale and organize national-level 

strategies, support the development of emerging business sectors, and 

help companies meet Arctic potential and needs. IS development is also 

needed to avoid the fading Arctic scenario. In addition, it is important to 

incorporate strong regional and market-led perspectives as leading 

principles of the action in RIS development. 

RQ2 What elements 

do the regional 

innovation systems in 

Northern Scandinavia 

have from business 

development 

perspectives? 

II Northern characteristics include, for example, remote location, 

dependence on natural resource-based production, and a low level of 

attractiveness. To overcome challenges and narrow the gap between 

public policy and the private sector, different initiatives have taken place 

to increase the level of cooperation in order to promote Arctic business 

opportunities. Operationalization of the collaboration requires more 

detailed action, as these types of initiatives can be left as rather upper-

level concepts for cooperation. Northern regions develop their ISs 

especially though business development activities—including supporting 

the innovation process with platforms, networking opportunities, and 

commercialization activities. Some broadly applicable regional practices 

could be engaging university students to support commercialization, 

incorporating investors directly into the system, and capitalizing a 

competitive advantage from a strong regional knowledge base. 

Universities, RDI-organizations, large companies, SMEs, and innovative 

start-ups are involved in the system. 
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Research question Article Main results 

RQ3 How are 

companies engaged in 

regional innovation 

systems to enhance 

regional industry 

development? 

III Different intentional operations are needed to convert the processes in 

research and development into economic growth. Publicly funded RDI 

projects can be used for engaging companies in the IS. Company 

engagement is system-based and orientated to networking, system 

development, cooperation, and knowledge flow. Case projects involve 

general innovation endorsement (knowledge sharing and collaboration) 

and co-creation. Publicly funded RDI projects are essential parts of a 

functional RIS, but an RIS should not be a collection of RDI projects. The 

companies are involved in knowledge sharing and obtaining solutions and

networking models that can enable spillovers to other companies and the 

whole industry, and ultimately the IS itself. 

RQ4 What services, 

platforms, and 

collaboration models 

can be used in 

regional innovation 

systems? 

IV Services, platforms, and collaboration models can be used in regional 

innovation systems to engage companies. Different forms of interaction 

between the public sector and companies can be classified into three 

categories: company collaboration, business development, and 

competence development. Company collaboration includes, for example, 

strategic agreements with individual companies, guided collaboration of 

company clusters, and business events. Business development includes 

services that support commercialization and growth. Competence 

development involves training, continuous learning, and talent attraction. 

There is continuous development of different collaboration models as the 

public sector actors adopt new tasks.  

The main aim is to find 

elements that are part 

of a public-driven 

innovation system in 

an Arctic context, 

recognizing the 

importance of 

company engagement. 

 The RIS encompasses general and regional components and

collaboration, which form the basis of the innovation aims and activities in

the system. General components seem similar to other regional contexts.

Collaboration is of greater importance as there are few actors in the Arctic.

Regional components are important to consider in remote locations.

Activities are continuously being developed in correlation with national-

level policies and regional public-sector roles. There is no single

component or element rising above all; thus, all should be included in

consideration.  

The Arctic is a multidimensional context needing different perspectives, as Article 

I demonstrated. The Arctic can be seen through special conditions as a location 

where operations take place or a place where operations are targeted. These special 

conditions (e.g. variation of temperatures, natural resources, and long distances) 

can be the core of business activities, or they can be factors of nature that require 

adaptation or specialization. Broadly, various global trends are relevant to business 

potential, including technological change and an increasing demand for 

sustainability. Scaling and organizing national-scale strategic initiatives to the 

regional level can be quite challenging, and transferring information from one scale 

to another is critical. RIS development is needed, including national collaboration 

and strong regional and market-led perspectives.  

The case regions in the Scandinavian Arctic display many of the same 

challenges as peripheral European areas in general. These areas usually suffer from 
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low levels of attractiveness when it comes to business development and business 

decisions. In practice, the Arctic business context and business potential are 

dominated by the demand for natural resources. There are some emerging sectors 

that have not yet fully met their potential in an Arctic business context, and 

developing specific products, operations, and services solely for Arctic conditions 

without direct linkage to the resource sector is not well-adopted. To tackle these 

challenges, regions have increased their level of cooperation by linking specific 

research and development programs and by intensifying people’s mobility.  

There has been a transformation in regional policy from direct financial 

subsidies toward supporting the innovation process with platforms, networking 

opportunities, and commercialization activities. Concepts such as an RIS have been 

introduced to the practical framework, generating new business, creating 

knowledge and innovations, and recruiting investments and talent. The 

involvement of key actors is important in designing innovation collaboration and 

building mutual trust and a joint vision for planned activities and operations. As 

presented in the original studies, developing an RIS is based on long-term 

collaboration and systemic development of the system and its innovation activities. 

Both private (SMEs, large companies, and start-ups) and public actors (incl. 

universities) are involved in RISs in different ways. Close collaboration between 

the public sector and business actors is essential in the Arctic, as activities can entail 

considerable risks for a single economic agent. Company engagement in actions is 

needed for improving and accelerating innovation and commercialization processes. 

Identifying the needs of the industry and how to meet them requires close 

interaction and communication between private-sector companies and public 

organizations. The companies involved in networking can enable spillovers to other 

companies and the whole industry, and ultimately the IS itself.  

Even though an IS is designed to function within its own regional context, some 

practices could be applied to other regions as well. These can include engaging 

university students in supporting business development and commercialization of 

innovation, incorporating investors and financing directly into the system to 

accelerate the growth of companies, and capitalizing a competitive advantage from 

a strong regional knowledge base. Besides the more traditional natural resources-

based industries, infrastructure, funding, and tools are needed to enable the 

commercialization of new technologies and services in emerging sectors.  

The public sector provides different services, platforms, and collaboration 

models that can be used in an RIS to engage companies. These can be categorized 

by company collaboration, business development, and competence development. 
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Company collaboration includes, for example, RDI projects, strategic agreements, 

business events, and company networks to enhance intersectoral collaboration in 

specific themes. Business development includes, for example, commercialization, 

internationalization, and providing funding. Competence development includes, 

for example, continuous learning, talent attraction, and education export. RDI 

projects are one example of RIS activities, in which companies can be engaged in 

different ways. In these projects, co-creation or general innovation endorsement 

could be the main actions of the project.  

The main aim of this dissertation is to identify elements that are part of a 

public-driven IS in an Arctic context, recognizing the importance of company 

engagement. RISs can be synthesized as consisting of different elements, including 

general and regional components as “building blocks” that are the basis of the aims 

and innovation activities of the system (Fig. 4). Global trends and national-level 

incentives, strategies, and policies are in the background in terms of affecting the 

policies and practices developed in the region. General components can be seen as 

more universal elements rather than regionally specific per se. Regional and inter-

regional collaborations are recognized as separate components, as these have 

special importance in the Arctic region. Regional components encompass spatial 

specific features that affect the innovation aims and activities in the region. 

Innovation activities have a result on the components and innovation aims defined 

by actors in the region. The synthesis of the dissertation results is presented in 

Figure 5. 
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Fig. 5. Elements of a functional Northern RIS.  
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4 Discussion and conclusions 

4.1 Theoretical implications  

This dissertation focuses on the RIS approach (Asheim & Isaksen, 2002; Braczyk 

et al., 1998; Cooke et al., 1998), and especially its narrow definition involving 

knowledge generation and diffusion, and the knowledge application and 

exploitation levels (Autio, 1998), with an emphasis on the importance of interaction 

between universities, other public-sector actors, and companies (Asheim & Gertler, 

2005). The results of this dissertation can be summarized as follows. First, it 

complements the existing literature by identifying the general components of the 

RIS. Second, regional components provide an additional element to the approach. 

Third, the dissertation analyzes innovation activities that the public sector is taking 

in order to engage companies. Finally, the dissertation suggests that the RIS 

literature could include engagement and other management literature to better 

incorporate entrepreneurial perspectives and company involvement in developing 

innovation policies and activities. 

The IS literature defines the main components of the system (e.g. Andersson 

& Karlsson, 2006; Doloreux, 2002; Edquist, 2005; Wieczorek & Hekkert, 2012), 

and some of the most frequently used components are actors, networks, institutions, 

and infrastructure. This dissertation also identified these general components of the 

RIS in the studied cases.  

In addition to the general components, this dissertation brings forward regional 

components. They are regarded in this dissertation as place-based factors or 

regional variations that influence the performance of the RIS. Multiple studies have 

analyzed and categorized the varieties and differences of RISs (e.g. Asheim & 

Isaksen, 2002; Doloreux, 2002), but there is no clear, commonly shared framework 

or definitions for these different components, and they are not included in the RIS 

approach. Some place-based factors more frequently referred to in the literature are 

proximity, social cohesion, regional barriers, regional innovation policy, and 

different levels of collaboration (e.g. Asheim & Isaksen, 2002; Broekel, 2012; 

Doloreux, 2002; Howells, 2005; Isaksen & Trippl, 2016; Lundquist & Trippl, 2013). 

All these elements were present in this dissertation. Physical proximity (Doloreux, 

2002; Lundquist & Trippl, 2013) relates in this dissertation to remoteness and lack 

of accessibility to markets, and relational proximity (Boschma, 2004; Doloreux, 

2002; Lundquist & Trippl, 2013) correlates, for example, to the common social and 
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cultural understanding affecting the interaction between actors. Related to social 

cohesion, the original case studies of this dissertation mainly reflect regionally 

networked ISs (e.g. Asheim & Gertler, 2005), meaning that collaboration is more 

planned and systemic, involving strong policy incentives. Regional barriers to 

innovation activities and processes relate to the density and degree of 

diversification and specialization of economic and institutional structures. Arctic 

regions put a strong emphasis on natural resource-based industries and large 

company dominance. This study focused on the Arctic regional features, which can 

be considered to be quite similar to the different characteristics identified as relating 

to peripheral regions and old industrial regions, including barriers like the 

ineffectiveness of knowledge transfer, lack of specialized services, specialization 

in mature technologies, and large firm dominance (Tödtling & Trippl, 2005). There 

is great balancing between specialization and diversification in the Arctic regions, 

based on a need to have relatively clear specialization areas, but also to support 

new emerging industries. Diversification, unrelated to the already existing 

industries, can also be regarded as beneficial as it includes a broadening economic 

base   complemented by already existing competences and is complementary to the 

existing industries (Isaksen & Trippl, 2016). This balancing between specialization 

and diversification should be more addressed in the literature, as it correlates to 

many traditional industry-based cities, small- and medium-sized regions, and 

peripherical regions. Arbuthnott et al. (2011) also address reasons why 

diversification is difficult; in addition to the remoteness, lack of resources, and 

market potential, there can be conflicting behavior between new and established 

regional industry actors, constraining opportunities for regional renewal. This can 

also be seen present in the Arctic context. 

Policy and initiatives on innovation play a critical role in promoting innovation 

activities, interaction, and networking in a region (Diez, 2001; Huggins & 

Thompson, 2015; Lau & Lo, 2015). According to this dissertation, in addition to 

top-down based development, a bottom-up approach is required of the RIS and 

regional policy in the Arctic. RIS development is needed, including national 

collaboration, coordination with local authorities and companies, and strong 

regional and market-led perspectives as a leading principle of the necessary action. 

Thus, this can also be seen as a conceptual setting of the interaction between the 

macro-evolutionary process and the micro-innovation process (Lundvall, 2007a). 

In the Arctic, there can be conflicting views between upper level policies and 

perceptions, and the practical level of inhabitants and business, and there is a need 

to develop approaches and tools for addressing this. 
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In this dissertation, regional and inter-regional collaboration are recognized as 

separate components, as these are of special importance to Arctic regions. Inter-

regional collaboration is needed, giving firms access to knowledge, technologies, 

and competences that might not be present within their region (see e.g. Broekel, 

2012) Therefore, it is important to incorporate interregional collaboration in 

designing innovation collaboration, with the aim of supporting regional companies 

and enabling collaboration with organizations elsewhere (Torkkeli et al., 2007). 

This was demonstrated in Article II, as different Arctic regions can increase 

cooperation in practice, for example, by the development of joint development 

programs, exchange of ideas and expertise, and common commercialization of 

activities and events. 

Innovation activities in the RIS are mechanisms that are used to influence the 

innovation process. The literature contains multiple categorizations (e.g. Bergek et 

al., 2008; Edquist, 2011; Hekkert & Negro, 2009). This dissertation categorized 

innovation activities led by public-sector actors for company collaboration, 

business development, and competence development. These innovation activities 

are regarded as relevant for companies. As the literature suggests, these include 

mainly similar elements, even though the characterizations are different, for 

example, knowledge development and diffusion, mobilization of resources, 

guidance of search, market formation and enhancing entrepreneurship (Bergek et 

al., 2008; Edquist, 2005; Edquist, 2011; Lau & Lo, 2015; Wieczorek & Hekkert, 

2012). Related to the Arctic context, all of these innovation activities are relevant, 

however especially activities addressing how to overcome the regional barriers can 

be considered important, like innovation activities that enhance knowledge transfer, 

network different actors together, provide services to the SMEs and business 

creation, and training on novel technologies and vocational competence. 

One major difference in the emphases between this study and the literature is 

competence development. Studies on innovation activities have usually placed 

competence development in a minor role or included it in knowledge generation 

and diffusion activities. One reason might be that training and education systems 

are so different between nations that comparison is hard due to the lack of good 

comparative measures of the scope and structure of such differences (Edquist, 

2011). The results of this dissertation indicate that the importance of competence 

development needs more attention and could better be analyzed separately from the 

wide range of knowledge development and diffusion activities. As Edquist (2005) 

concludes, competence building should be emphasized more in the IS approach and 

innovation studies, as skilled labor is essential for RDI. In this dissertation, it is also 
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determined that competence development can move forward, becoming a more 

horizontal activity, as competence development is more broadly integrated into 

other innovation activities. Competence development is especially important in the 

Arctic context, as there is a strong need to train people to answer regional industrial 

needs, to respond to new market demands, and to keep up with technological 

development. An RIS also needs to attract a skilled labor force and support 

knowledge-generating organizations (Andersson & Karlsson, 2006), as 

demonstrated in the original studies. 

The RIS approach is still in progress and utilizes concepts from other 

disciplines, such as evolutionary economy and institutional theory (Karlsen, 2013). 

It could also be beneficial to include the entrepreneurial perspective and company 

involvement in developing innovation policies, processes, and executing co-

creation activities. The term engagement is not used much in the RIS context. All 

of these could be good additions to the RIS literature. As future research areas 

related to RIS based on the previous literature, Fernandes et al. (2020) have 

synthesized them in the framework of theory, context, characteristics, and 

methodology. Related to this framework, engagement literature could help to 

develop a wider-reaching literature, making comparisons between different 

contexts and developing measurements of RIS components. This dissertation 

indicates that the engagement type of literature could offer good considerations for 

developing the RIS framework and innovation activities, especially when 

considering the need for more active participation and interaction of the companies. 

Engagement with relevant stakeholders is important in innovation activities (see 

e.g. Loureiro et al., 2019). In Articles III and IV, the importance of the activities is 

discussed as having been designed keeping in mind the different-sized companies 

and their motivations. Mechanisms such as formal arrangements (contractual), 

informal interaction (organizational), and information technology-based tools 

(technological) (Mitropoulos & Tatum, 2000) are correlated with activities in the 

RIS system presented in these original publications. They could also be useful in 

developing the theoretical categorization of innovation activities, but also for 

practical purposes in order to explain how a RIS really contributes to actions, events, 

and performance in the local enterprise (Andersson, 2013; Torkkeli et al., 2007).  

Academic attention on innovation has focused mainly on dynamic large-city 

and metropolitan regions, leading to a situation in which the knowledge and 

innovation policies and practices are based on the experiences of these core regions 

(Doloreux & Porto Gomez, 2017; Hall & Vodden, 2019; Isaksen & Karlsen, 2016). 

Therefore, it is important to study another regional context as well. This dissertation 
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also provides some interdisciplinary research insights into the Arctic regional 

context, which mainly focuses on the natural sciences. This research can help to 

understand the current situation and future prospects of the Arctic related to 

innovations and business development, and how to overcome the challenges of a 

lack of accessibility and the limited availability of skilled labor and resources. 

However, in this dissertation the focus is on Scandinavian Arctic and especially in 

the Arctic cities, with better capabilities for regional innovation development than 

other Arctic regions with less-developed RISs and fewer actors. Overall, some of 

the main challenges of the Arctic are not unique. Globally, rural populations, 

economic decline, and technological changes are significant, and disruptive 

technologies will require a rethinking of employment opportunities, training, and 

community impact (Coates & Holroyd, 2020b).  

4.2 Practical implications  

There are several important practical implications of this study. This dissertation 

focuses on public-sector driven RISs, so the practical implications and 

recommendations are more targeted on the public sector: how to develop an RIS, 

innovation activities, innovation policy, and company engagement. Both the 

presented literature review and empirical research provide several insights into 

these topics. In addition, this dissertation is focused on the Arctic context, so these 

practical implications can especially be considered applicable to this context. 

The results of this dissertation indicate that balancing top-down and bottom-up 

approaches is challenging. In practice, this means considering national- and global-

level incentives while developing policy and practices in the Arctic region, keeping 

in mind the regional potential, barriers, and perspectives of actors. Regional 

innovation collaboration between the public and private sectors is needed in order 

to scale and organize these national-level strategies, support the development of 

emerging business sectors, and help companies meet the regional potential and 

needs. Global challenges like climate change have been addressed in the national 

strategies, but actions need to be taken to narrow the gap between public policy and 

the private sector through attempts to support the development of new products and 

services exploiting regional expertise in the Arctic.  

The roles of actors are also changing in RISs. Based on this dissertation, it 

appears that the role of the public sector is moving more toward being an enabler 

and facilitator than previously also in the Arctic. Universities are also expanding 

the role they play in business development-related activities. However, to the actors 
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in the region, these changes might not be fast or visible, which can have the result 

that several actors implement multiple, very similar activities, with little clear 

practical understanding among them about who is doing what. This is also apparent 

to companies that do not see all the innovation services provided. Over time, 

universities have focused more on how generated knowledge can be diffused and 

applied more efficiently and put to commercial use. Vocational education 

institutions should also be incorporated into the RIS, as they play an important role 

in developing regional innovation processes in the Northern RIS. Inter-regional 

cooperation in knowledge generation, diffusion, and application, in addition to 

intensifying mobility between people, could also offer additions on how Arctic 

regions develop their own innovation processes.   

As the RIS research and practices are mainly based on dynamic core regions 

(Doloreux & Porto Gomez, 2017), it is easy to leave out different regional 

components when developing innovation regional innovation systems. In the Arctic 

context, specialization and focus are important; one shouldn’t try to do everything 

or be too limited. Specialization can help in managing global competition and bring 

regional competence to local networks. For example, a smart specialization 

approach could be used as it is based on regions focusing on those activities in 

which they have a comparative advantage and led by acknowledging companies’ 

knowledge and needs (Healy, 2017). Also, one important factor is that the 

organizations need to have a learning ability and innovative capacity that respond 

to the new market and technological developments (Isaksen & Trippl, 2016). In 

addition, diversification is important. In the Arctic context, especially emerging 

business sectors need public-sector support, which should be considered when 

developing different infrastructures, platforms, and tools enabling 

commercialization. However, it should also be considered that the Arctic regions 

are different. 

The importance of company engagement in innovation activities has been 

highlighted, for example, in regional innovation policy and national incentives. 

Therefore, regions need to think carefully about how to address this issue at the 

operational level. Developing an RIS is based on long-term collaboration and the 

development of activities. In practice, this means that some results are not seen 

quickly, which might be difficult given that companies often have a very short time 

to make their considerations. Including company engagement in the RIS approach 

could help to identify the innovation services and activities needed in the region to 

address these issues. An RIS approach could offer policy makers a tool for 

identifying system weaknesses and where innovation-related activities can be 
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developed systemically, in order to make sure that the limited resources in the 

region are put to the best use. One important factor is to recognize that engaging 

all companies in the region is not appropriate, and some consideration needs to be 

given to the relevant stakeholders and different forms of activities (see e.g. Loureiro 

et al., 2019). One challenge addressed in Article IV is that perhaps not enough 

attention is paid to engaging new actors, who might benefit more from innovation 

activities. If the same pool of companies is engaged, and too much public support 

and excessive regional collaboration is addressed to them, it can hold companies 

back from seeking new ways to develop and grow, while negatively affecting their 

innovation performance (Broekel, 2012; Torkkeli et al., 2007). Especially in the 

Arctic regions, this recalls detailed consideration in order to complement the 

established companies at an appropriate level and to broaden the innovation 

activities to the new emerging businesses and innovation areas.  

Practical activities for engaging companies should be considered on a regional 

basis. One useable practical activity can be RDI projects between companies and 

research organizations, as discussed in Article III. Projects can influence companies, 

the industry sector, and the whole IS. When planning RDI projects, it is also 

important to acknowledge the different expectations of public and private actors, 

as the initial expectations might not meet the outcomes and can lead to 

dissatisfaction with the process (Sandström & Ylinenpää, 2012).  

This dissertation indicates that competence development could play a bigger 

role in innovation activities in the future. Competence development can be 

incorporated in different phases of the innovation process. In addition to 

encompassing academic personnel, competence practice needs to incorporate 

vocational education while enhancing the ability to implement the most recent 

technologies and organize production in new ways (Lund & Karlsen, 2020). 

Especially when considering the sustainable future of the Arctic, competence 

development and ensuring an adequate labor force are critical factors (e.g. 

Husebekk et al., 2020; Tiffin & Kunc, 2011), which were also recognized in this 

dissertation. For example, in the new Finland’s Arctic policy strategy draft for 2030, 

competence is one of the main elements recognized in order to develop sustainable 

practices and business in the Arctic  (Prime Minister’s Office, 2021). 

To sum up, this dissertation recommends that in developing an RIS, the public 

regional actors should consider the roles of different actors in the system, regional 

components, specialization and diversification of the regional economy, company 

engagement, and competence development in innovation activities. 
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4.3 Reliability and validity  

This study aims to understand the elements that are part of a public-driven RIS in 

the Arctic context, recognizing the importance of company engagement. The study 

is qualitative in nature, and reliability and validity are addressed in regard to 

replicability, data quality, the researcher’s own influence on the study, and how the 

results can be generalized to other or wider contexts, among others (Eriksson & 

Kovalainen, 2008; Lancaster, 2007). 

Validity relates to data quality—the extent to which the collection of data will 

produce data that is valid and gives an accurate explanation or description of what 

happened (Eriksson & Kovalainen, 2008, p. 71–72; Lancaster, 2007, p. 292). 

Construct validity refers to adopting appropriate operational measures for the 

concepts being studied (Yin, 2003). In this study, in regard to different triangulation 

methods (Eriksson & Kovalainen, 2008, p. 292–293), material was analyzed in 

different ways, several theories were used to explain and understand the cases, and 

qualitative and quantitative data were used from different sources. A case study 

strategy was used in all the original studies. Material included different reports, 

documents, strategies, interviews, and statistics. Some individual studies included, 

to some extent, the same material, for example, OIA documentation as a primary 

or secondary source. Even though this documentation was done by others, it is 

based on engaging various actors in the process of collecting and synthesizing the 

documentation, and data included preparation material and initial versions, so to 

some extent, it is visible how actors were involved and how the information was 

synthesized. Data used in all of the original studies was mainly documentary, the 

justification for this is done in correlation to the individual papers, however when 

looking at the results synthesis of this dissertation, one might ask if there should be 

more studies used in more versatile perspectives and using different methodologies 

in order to get more in-dept understanding. In addition, the research context related 

to this dissertation is very broad, so there are limitations on how deep the analysis 

can go from theoretical, empirical and practical perspectives. To retain objectivity, 

the results of the analysis were discussed with other researchers, mainly the other 

authors of the articles. 

External validity refers to the extent to which the results can be generalized 

(Yin, 2003). One limitation of the study is the use of case study analysis in all the 

original studies, while the selected case study regions represent only a small part 

of the wider geographical area. To some extent, results from the data can be 

generalized to other situations or to a wider context, as the regional context of rural 
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areas has quite similar features globally, including remoteness, economic decline, 

and population changes. At the same time, this study focused on the cities in the 

Scandinavian Arctic especially Oulu region, which is considered to have good 

capabilities for regional innovation development and is not comparable to other 

regions with less-developed RISs and fewer actors. In addition, the national context 

and regional operational cultures are different in the countries in the Arctic regions. 

Some of the case regions of the original studies are considered as sub-Arctic in 

definition, which might have limitation on generalizing the results. Further research 

is required to generalize the findings. 

There might be other relevant evidence that is not presented. The scope of this 

research is a public-sector perspective on the IS development and engagement of 

companies. This perspective might have limitations on especially when looking 

into the company perspectives on the engagement of companies in IS and 

innovation activities provided by the public-sector.   

Reliability is concerned with whether another researcher can replicate a given 

study by using similar methods and come up with similar findings (Eriksson & 

Kovalainen, 2008, p. 292). The results of the dissertation are subjective, and a 

similar study conducted by a different researcher with different methods may 

provide different results. Due to the nature of the study and the complex and wide 

research context, it is quite unlikely that another researcher could come up with 

exactly the same framing and emphases, as the role of the researcher is essential to 

an analysis. However, with a similar research setting, the main conclusions ought 

to be similar. When considering the influence of the researcher, the interest, 

experience and competence of the researcher may have an effect on the conducting 

of the study and analysis of the data. The author of this dissertation has participated 

in some of the projects where data was gathered and have been participating in 

some of the public-driven innovation activities in the Oulu region. 

4.4 Recommendations for further research  

While conducting the research of this dissertation, several issues for further 

investigation were identified. Future RIS research should address different contexts, 

for example, analyze the similarities and differences in the various regions and their 

RISs (Fernandes et al., 2020). Quite frequently, the academic literature focuses on 

larger dynamic regions, so more studies with other regional contexts are needed. In 

particular, it would be informative to take approaches that acknowledge the 

diversity of pathways adopted by non-metropolitan regions and understand the 
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growth paths in peripheral and rural regions (Doloreux & Porto Gomez, 2017). In 

addition, research on regional features is needed in order to have a more 

comprehensive view of innovation (Healy, 2017) and initiate decision-making and 

ISs in practice in less-populated and remote regions such as the Arctic.  

This dissertation focused especially on cities in the Scandinavia Arctic, so  

more comprehensive case research is needed to examine the successes and 

challenges in different Arctic contexts (Pigford, Hickey, & Klerkx, 2017) and focus 

on other regions with different industrial profiles (Andersson & Karlsson, 2006). 

However, as Article II showed, there are regional practices that could be adopted 

in other regions in the Arctic as well. Climate change and increased need to pursue 

sustainability are drivers in the Arctic. There is a need for further research on e.g. 

the sustainability in Arctic cities, that are unique in terms of remoteness, extreme 

climate, and economic vulnerability, to identify ways to analyze, adapt, and address 

the challenges posed by environmental and economic changes (Berman & Orttung, 

2020; Orttung et al., 2020). Adapting more sustainable practices in the Arctic is not 

straightforward, it can cause regional conflicts between actors. Therefore, there is 

a need to address these issues through research. For example, RIS approach could 

be further developed in order to analyze the interaction between actors promoting 

innovation.  

Still further research is needed in analyzing the structural components of ISs 

and evaluating their capacity to stimulate innovation rather than on comparing 

different systems (Wieczorek & Hekkert, 2012). This helps to identify the 

appropriate innovation activities. Furthermore, regarding innovation activities, 

competence development needs more attention in innovation studies. More case 

studies could be beneficial in the peripheral regional context, as a competent 

workforce is crucial for future innovations and regional economic development.  

Finally, there is still no good definition of what an RIS actually is and what the 

main elements connected to it are (Doloreux & Porto Gomez, 2017). The approach 

to RISs is still in progress, and it can utilize concepts from other disciplines. This 

study indicates that the engagement and management literature could offer good 

possibilities to consider in developing the framework and activities, especially 

when considering the need for more active participation and interaction of the 

companies in an RIS. For example, in further research studies, stakeholder salience 

could offer a useful analysis tool for identifying the roles of different stakeholders 

and their salience in an RIS (Kreiling et al., 2020). In addition, case studies related 

to the company and entrepreneurial aspects are also important to provide an 

understanding of how different elements can stimulate innovation development. 
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The Arctic context could provide an interesting regional context to these case 

studies. 

There is still a lack of knowledge about whether and how RIS practices affect 

the performance and productivity of companies (Andersson, 2013; Torkkeli et al., 

2007), the competitiveness, the diffusion of knowledge, skills and practices, and 

how geographical features like proximity and concentration contribute to 

innovation in enterprises (Andersson, 2013). Further research could take a more 

detailed look at innovation activities and their effects on company actions and 

performance to develop efforts to engage companies that benefit the most from the 

innovation activities.  
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