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Interac�on for Innova�on: Comparing 
Norwegian Regions
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Abstract
Building upon insights from earlier inves�ga�ons of innova�on collabora�on from 

a regional perspec�ve as well as the triple helix perspec�ve, local/regional innova�on 

systems and open innova�on approaches, this study explores whether coopera�on 

between firms, universi�es and government increases the intensity of innova�on 

equally for the capital city and peripheral regions. We inves�gate whether firms located 

in the capital region benefit more from public support, coopera�on with universi�es, 

and coopera�on with different stakeholders than firms located in peripheral regions. 

Using logis�c binary regressions, we find that capital region firms are generally not 

more innova�ve than those located elsewhere. We also find no effect on innova�on 

from coopera�on with universi�es, although public support is related to engagement 

in product and process innova�ons. Our results warn against simple applica�ons of 

triple helix and open innova�on approaches, as many forms of collabora�on seem to 

have li�le impact on innova�on, regardless of regional context.

Keywords: innova�on, coopera�on, triple helix model, regional innova�on systems, 

Norway.
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The need for innova!on has been highlighted by policymakers worldwide, 

believing that this is important for the compe!!veness of firms and wider 

social and economic benefits for the regions where the firms are found. OECD 

has in par!cular highlighted the need to establish good framework condi!ons 

to ensure collabora!on between firms and other actors at regional, na!onal 

and interna!onal levels (e.g. OECD, 2008 on Norway). Innova!on is a collec!ve 

process which occurs in a system where geography, regional organiza!on and 

proximity are important factors in order to understand successful innova!on 

processes (Asheim and Gertler, 2005; Laursen et al., 2011; Laursen et al. 

2012a and b; Herstad et al., 2014). Research and innova!on policy at the
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regional level is complicated, especially in small open economies where the 

regional administra!ve level has limited poli!cal influence and resources. 

Complexity related to the number of industries, heterogeneity in firm size 

and other aspects are o%en almost equal at regional and na!onal levels. 

At the same !me, there are o%en significant R&D resources at the regional 

level and o%en several poten!ally strong industrial clusters, which makes it 

relevant to explore the impact of collabora!on pa'erns and policy support 

at the regional level.

With the series of Community Innova!on Survey (CIS) data emerging 

from many different European countries, much insight has been gained into 

the dilemmas confron!ng firms when it comes to innova!on collabora!on, 

openness and various forms of local and regional linkages and spillover 

effects. S!ll, the rela!onship between innova!on results and collabora!on 

are debated, and calls have been made for more studies of various facets 

of this rela!onship (Laursen and Salter, 2006; Herstad et al., 2011). In this 

ar!cle, we study geographical pa'erns of innova!on collabora!on in city-

regions in Norway, a small open economy in Northern Europe, and we will in 

par!cular focus on rela!onships between firms and universi!es and on the 

role of public support for innova!on.

On a conceptual level, both the triple helix model (Etzkowitz and 

Leydesdorff, 1997 and 2000) and regional innova!on system perspec!ves 

(Asheim and Coenen, 2005; Asheim and Gertler, 2005; Asheim, 2007) 

emphasize how economic and social development occurs in close coopera!on 

between governments, industries and universi!es. New organiza!ons, norms 

and forms of coopera!on emerge from coopera!on between these three 

spheres of society, o%en within specific regions and ci!es. These perspec!ves 

are well suited as a backdrop to exploring coopera!on between research 

environments, government support mechanisms, and industrial firms. The 

perspec!ves concentrate on heterogeneity and how regional governments 

can contribute to innova!on by s!mula!ng development of networks, 

clusters and coopera!on.

Our inves!ga!on is a follow-up of earlier Norwegian empirical studies, 

especially ones looking at differences between regions/ci!es in the country 

(Strand and Leydesdorff, 2013; Herstad et al., 2014). We use CIS data to explore 

the following ques!ons: (1) How does coopera!on with different actors 

affect innova!on in firms? (2) Are firms which cooperate with universi!es 

more likely to report differently on innova!veness than firms which do not 

cooperate with them? (3) Are firms which get public support more likely to 

report differently on innova!veness than those which do not get support?

The paper has several contribu!ons. First, we add to the literature on 

innova!on interac!on by further exploring university-industry-government 
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collabora!on and its rela!onship to different types of innova!on. Whereas 

the empirical literature on the triple helix model is limited, we further 

develop the concept of the triple helix to see whether coopera!on between 

three helices is equally efficient for two different types of innova!on (product 

and process). Second, we contribute to the literature on open innova!on/

collabora!on by studying whether open innova!on leads to more intensive 

innova!on involvement, par!cularly for firms located in the capital region. 

We also add to the literature on regional innova!on, and similar to Herstad 

et al. (2014), we find that firms located in the capital region are generally not 

more innova!ve than other firms, which may be a par!cular characteris!c of 

Norway. 

The paper is organized as follows: First, we discuss exis!ng theore!cal 

and empirical literature. From this we assume that par!cipa!on of different 

actors in the firm’s environment may assist a firm in accumula!ng innova!on 

capability which increases its innova!on intensity. Second, we discuss the 

sample and the methodology used to test the hypotheses. Informa!on was 

gathered from a sample of the Norwegian firms which par!cipated in the 

Community Innova!on Survey (CIS) 2010 organized by Sta!s!cs Norway. 

Par!cipa!on in CIS is compulsory in Norway. Third, we report the results 

from binary logis!c analysis rela!ng to links between coopera!on pa'erns 

and innova!on involvement. Fourth, we discuss our key findings and present 

sugges!ons for addi!onal research. Implica!ons for stakeholders involved 

are also discussed, along with some final conclusions.

T+5$#5"('69 6!% 5;<(#('69 (!=(>+"=
Coopera!on is related to innova!on involvement (Afuah, 2000; Solesvik 

and Gulbrandsen, 2013), and a general finding from more than a decade 

of Community Innova!on Surveys is the strong collabora!ve pa'erns of 

innova!ve firms. In the triple helix perspec!ve, the role of universi!es is 

par!cularly highlighted, as it is argued that universi!es contribute significantly 

to innova!on processes in different regions (Etzkowitz and Leydesdorff, 1997 

and 2000). There are famous global success examples such as the Silicon 

Valley (Fritsch and Schwirten, 1999), Route 128 (Dorfman, 1988), Aus!n & 

San Antonio Corridor (Smilor et al., 1988), or the Cambridge region in the 

United Kingdom (Segal, 1988).

The general argument is that the high level of coopera!on between 

actors in the region is crucial for the performance of the regional innova!on 

systems. Universi!es are responsible for innova!on, new technology and 

product development in one third of Training and Enterprise Councils in 

the UK (Huggins, 1998). The triple helix model highlights how university-
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industry-government coopera!on seems to lead to innova!on in dynamic 

and heterogeneous linkages because universi!es are conceptualized as 

“knowledge hubs” which provide research, educa!on of young people, and 

knowledge transfer (Mitra, 2012), o%en in their par!cular regions. Universi!es 

are “influen!al actors and equal partners in a triple helix of university-industry-

government rela!ons” (Etzkowitz, 2003: 295). They supply both qualified 

staff for firms and organiza!ons and contribute to innova!on development. 

Success of knowledge transfer from university to firms depends on the state 

of the economy (Mitra, 2012) and absorp!ve capacity of firms to take in new 

knowledge from the university (Clausen, 2013).

Universi!es differ; some are research-intensive, others are teaching-

intensive. Research-intensive universi!es are important suppliers of 

fundamental and blue-sky knowledge, as well as applicable technologies for 

industry (Mitra, 2012). Thus, larger ci!es and their metropolitan areas benefit 

more from their universi!es in terms of innova!on than smaller ci!es and 

towns having teaching-intensive universi!es in their regions (Gulbrandsen and 

Solesvik, 2012). The triple helix authors highlight an array of indicators used 

to measure effec!veness of university-industry-government rela!ons, such as 

genera!on of social, human and intellectual capital (Mitra, 2012), and regional 

economic development (Etzkowitz, 2003). Empirical inves!ga!ons from the 

UK show how pa'erns of collabora!on between firms and universi!es are 

complex and based not just on geographical proximity (which only ma'ers 

for some types of rela!ons) but also on perceived quality of the university 

involved (Laursen et al., 2011). German inves!ga!ons have ques!oned the 

strong emphasis on R&D collabora!on, finding that this only weakly affects 

innova!on and regional knowledge spillovers (Fritsch and Franke, 2004). 

Studies inves!ga!ng the influence of public support of R&D on innova!on 

have been reviewed earlier (Produc!vity Commission, 2007). The majority 

of studies found posi!ve effect of public support on the number of firms 

introducing innova!on, on increased radical and incremental innova!on 

(Hewi'-Dundas and Roper, 2010), enhancing firm’s innova!on ac!vi!es 

(Almus and Czarnitzki, 2003), and improving market sector produc!vity 

(Haskel and Wallis, 2013). A brief compara!ve study (Johansen et al., 2013), 

however, found mixed results related to the Norwegian regions regarding the 

influence of the public support. In some regions, the posi!ve effect of public 

support was observed, while in other regions, the effect of public support 

was not very significant and public innova!on support programs have not 

promoted high-scale innova!on development among the par!cipa!ng firms. 

This issue needs to be explored closer. 
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This discussion leads us to suggest the following hypotheses:

Hypothesis 1: 

There is a posi!ve rela!onship between (a) public support of R&D, 

(b) firms’ coopera!on with universi!es and high intensity of product 

innova!on.

Hypothesis 2: 

There is a posi!ve rela!onship between (a) public support of R&D, (b) 

firms’ coopera!on with universi!es and high intensity of process innova!on.

What is referred to as “open innova!on” (Chesbrough, 2003), i.e. a strong 

collabora!ve orienta!on in firms, is widely assumed to enhance innova!on 

involvement, similar to the arguments of the triple helix perspec!ve. Firms 

enhance their innova!veness by exploi!ng external knowledge which is 

disseminated through different actors (Tether, 2002) and available through 

various channels (Howells et al., 2003; Spithoven et al., 2010). Some 

advanced firms create favorable condi!ons for development of innova!ve 

ideas internally. Employees are considered as an important source of 

innova!on and in some cases innova!on circles are created. Job rota!ons 

and interdisciplinary teams inside the firm also serve the dissemina!on of 

knowledge, skills, and informa!on inside the firm (Burton and Obel, 2004; 

Laursen, 2003).

Another source of innova!ve ideas are customers (Afuah, 2000), 

suppliers and compe!tors (Afuah, 2000; Ahuja, 2000; von Hippel, 1988), 

who are considered as not passive recipients of products but co-creators 

of innova!ve products. Even when customers, suppliers and compe!tors 

are not direct sources of innova!on, they are s!ll very important actors in 

informa!on sharing (Afuah, 2000). New business models suggested that 

innova!ve firms rely more and more on various forms of external consultants 

related to innova!on and even on compe!tors (Laursen and Salter, 2006). 

It is argued that firms should be ready for open innova!on, i.e. possess 

educated employees with absorp!ve capacity in order to understand and 

apply ideas proposed from outsiders and be ready to quickly commercialize 

viable ideas. Learning and collabora!on orienta!on of the firm increases the 

benefits from open innova!on (Reichwald and Piller, 2009). Organiza!onal 

and cultural characteris!cs are important for implemen!ng open innova!on. 

Firms use significant amounts of !me, money and other resources to find 

new innova!ve opportuni!es (Laursen and Salter, 2006). Finding open 

innova!on partners is possible through networking. However, small firms 

owners and managers o%en have no !me to par!cipate in mee!ngs in 



Learning and Innova�on in Space, Arne Isaksen, James Karlsen, Marta Gancarczyk (Eds.)

12 / Interac�on for Innova�on: Comparing Norwegian Regions

network organiza!ons. Small firms also score rela!vely low in terms of 

absorp!ve capacity (Spithoven et al., 2010). Laursen and Salter (2006: 

131) found that “those who search widely and deeply – tend to be more 

innova!ve”. However, several more methodologically rigorous studies have 

found a nega!ve rela!onship between too much openness and innova!on 

performance (Enkel et al., 2009; Laursen and Salter, 2004; Vahter et al., 

2012). A Norwegian inves!ga!on found that there are different strategies 

of openness, concluding that firms should strive to maintain “organiza!onal 

contexts” and build competences rather than blindly follow a general 

collabora!ve orienta!on (Ebersberger and Herstad, 2011). This discussion 

leads us to suggest the following hypotheses:

Hypothesis 3: There is a posi!ve rela!onship between firm’s coopera!on 

with (a) clients, (b) suppliers, (c) compe!tors, (d) consultants and high 

intensity of product innova!on.

Hypothesis 4: There is a posi!ve rela!onship between firm’s coopera!on 

with (a) clients, (b) suppliers, (c) compe!tors, (d) consultants and high 

intensity of process innova!on.

Hypothesis 5: There is a posi!ve rela!onship between firm’s use of 

(a) internal sources, (b) professional sources, and (c) university sources of 

informa!on and high intensity of product innova!on.

Hypothesis 6: There is a posi!ve rela!onship between firm’s use of 

(a) internal sources, (b) professional sources, and (c) university sources of 

informa!on and high intensity of process innova!on.

Several large-scale Italian inves!ga!ons found that the level of social !es 

in a region strongly determines the collabora!on pa'erns and the benefits 

that firm derive from collabora!on for innova!on (Laursen et al., 2012a and 

b). This and other empirical studies highlight the heterogeneity of regions. In 

Denmark and several other countries firms located in the capital metropolitan 

area are considered as more innova!ve than firms in the peripheral regions 

(European Union, 2014). One possible explana!on is that capital regions have 

strong research and development ins!tu!ons. Lester (2005) suggests that R&D 

environments can be a crea!ve mee!ng spot in the leading ci!es. However, 

several studies of Norwegian firms using different types of data have failed to 

find any significant difference between the Oslo metropolitan area and other 

Norwegian regions in terms of innova!on ac!vity in general (Herstad et al., 

2011; Strand and Leydesdorff, 2013). Herstad et al. (2011) study was that 
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they considered innova!on ac!vity of Norwegian firms in general, and an 

interes!ng follow-up is to see how different pa'erns of collabora!on affect 

different types of innova!on. Florida (2002) argues that in this context highly 

educated, entrepreneurially oriented and innova!ve employees are important 

for growth and innova!on. A well educated popula!on, popula!on which is 

heterogeneous with respect for individual differences and choices, and well 

developed infrastructure are typical aspects and compe!!ve advantages 

of capital regions. On the other hand, capital regions are o%en larger than 

other regions, and that is why there will be many more organiza!ons and 

actors leading to coordina!on challenges. The size of the region influences 

other aspects as well, for example, related to social capital (Putnam, 1993), 

i.e. what types of informal social !es exist across organiza!onal and sectoral 

borders. It can be assumed that there are more informal mee!ng arenas in 

the small regions or more heterogeneous forms of social capital. The Oslo 

and Akershus region scores lower in terms of coopera!on than other regions 

in Herstad et al. (2011). On the other hand, a later Norwegian inves!ga!on 

of knowledge-intensive business services, found to be important facilitators 

in collabora!ve networks, highlights the central role of the capital region 

and the weak contexts found in many smaller city-regions (Herstad and 

Ebersberger, 2013).

Finally, it can be added that regional collabora!on is not just related 

to local spillovers and effects. A recent Norwegian study argues that the 

innova!on networks of firms are global, where local knowledge bases (Asheim 

and Coenen 2005) affect the par!cipa!on of firms in what is referred to as 

“global innova!on networks” (Herstad et al., 2014). We suggest the following 

hypotheses:

Hypothesis 7: The rela!onship between public support of R&D and 

intensity of innova!on is moderated by regional context such that there 

is a different degree of influence of R&D public support on innova!on 

development in different regions.

Hypothesis 8: The rela!onship between coopera!on between firms and 

universi!es and intensity of innova!on is moderated by the regional context 

such that there are different influences on coopera!on between firms and 

universi!es on innova!on development in different regions.
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Sample, data collec�on and respondents
To test our hypotheses, we used primary informa!on from the Community 

Innova!on Survey collected by Sta!s!cs Norway. Data collec!on was 

undertaken with a ques!onnaire administrated in Norwegian. In Norway, 

answering CIS survey is compulsory for firms with more than five employees; 

with a stra!fied sample of firms with fewer than 50 employees and the 

full popula!on of firms with more than 50. Not answering the CIS survey 

will lead to penal!es to enterprises and the response rate is more than 90 

per cent. The European CIS survey is a cross-country study which uses the 

same ques!onnaire and is administered semi-annually in the EU member 

countries. We used data from CIS2010 to answer the research ques!ons of 

this study. Altogether 6595 valid answers were obtained in Norway. 1503 

(22.8%) respondents from the total sample indicated that they innovated. 

The distribu!on of the sample by sectors is given in Table 1.

Table 1. Sectoral break down of sample (n=1503)

Sectors
Firms with 
innova�on

Product 
innova�on

Process 
innova�on

Agriculture & fisheries 1.9% 81.8% 68.2%

Mining & quarrying 2.9% 74.1% 69.0%

Industry 45.4% 73.2% 70.3%

Electo & natural gas supply 1.8% 62.5% 50.0%

Water and drain 1.3% 60.0% 27.3%

Construc!on 2.1% 53.6% 28.8%

Car sale 5.9% 39.9% 43.8%

Transport & warehousing 1.7% 41.7% 20.7%

Hotels & catering 0.2% 5% 4.3%

ICT 19.9% 76.6% 71.7%

Finance 1.8% 34.1% 45.2%

Consul!ng and R&D services 14.1% 78.8% 68.9%

Business services 0.9% 50.0% 33.3%

Culture 0.2% 40.0% 66.7%

Total 100% 67.6% 61.1%

We have followed standard industrial classifica!on SIC 2007 (SSB, 2014). 

We used only respondents who innovated to test our hypotheses. There 
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were 468 respondents from the Oslo and Akershus region. There were 143 

respondents from Bergen and Hordaland county, 151 respondents from 

Stavanger and Rogaland county; 105 respondents from Trondheim and 

Trondelag county, 45 respondents from Kris!ansand and Agder county, 36 

from Tromsø and Troms county, and 555 from the rest of the country. It is 

somewhat difficult to es!mate correctly the loca!on of the firm because firms 

might have offices in several regions and countries. This is methodological 

limita!on of the CIS. We es!mate loca!on according the data provided in the 

survey. 

Sample representa�on
The sample comprises only firms with 5 and more employees. The mean size 

was 161.97 (SD = 629.36).

Dependent variables
Innova!on developed and introduced by firms was measured using several 

variables. We measured innova!on introduced in the func!onal areas: 

product and process innova!on. 

Product innova�on. The respondents were presented with the following 

two statements to measure product innova!on: Has the firm introduced 

products (goods or services) in the market which are new or significantly 

improved for the firm in 2008-2010, and has the firm introduced products in 

the market which are not just new or improved for the firm, but also for the 

firm’s market in the period 2008-2010? With regard to each statement, firms 

which introduced new products were allocated a score of ‘1’, and those not 

introduced new products assigned a score of ‘0’. We summated scores such 

that the maximum value for product innova!on was 2. For the binary logis!c 

analysis, we then allocated a value of ‘1’ for summated scores 1 and 2, and a 

value of ‘0’ for scores of 0 (Product I). 

Process innova�on. The respondents were presented with the following 

three statements related to introduc!on of process innova!on in 2008-2010: 

(a) new or significantly improved methods of produc!on or processing of 

goods or services; (b) new or significantly improved methods of storage, 

delivery, or distribu!on of goods or services; and (c) new or significantly 

improved methods of support, such as systems of maintenance, purchase, 

accoun!ng or IT. With regard to each statement, firms which introduced new 

products were allocated a score of ‘1’, and those not introduced new processes 

assigned a score of ‘0’. We summated scores such that the maximum value for 

process innova!on was 3. For the binary logis!c analysis, we then allocated 
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a value of ‘1’ for summated scores 1, 2 and 3, and a value of ‘0’ for scores of 

0 (Process I). 

Independent variables
Types of coopera�on partners. We have checked for the coopera!on with 

various actors, i.e. (1) coopera!on with suppliers (C. suppl.); (2) coopera!on 

with clients (C. clients); (3) coopera!on with compe!tors (C. compet.); 

(4) coopera!on with consultants (C. consult.); and (5) coopera!on with 

universi!es (C. univers.). 

Knowledge sources. Respondents were presented with the following 

statement related to the sources of knowledge: Please indicate the sources 

of knowledge or informa!on used in your innova!on ac!vi!es, and their 

importance during the period 2008-2010. Following Mol and Birkinshaw 

(2009), we divided knowledge sources into three variables, i.e. internal 

sources, university sources, and professional sources. Internal sources (Int. 

sources) included sources (a) within the enterprise, (b) other enterprises 

within the enterprise group.  Professional sources (Prof. sources) 

included (a) professional conferences, mee!ngs, (b) trade associa!ons, 

(c) fairs, exhibi!ons. University sources (Univ. sources) included sources of 

R&D informa!on from universi!es and university colleges. For each type of 

knowledge sources, the value of ‘1’ was allocated for firms that had used 

a knowledge source, the value of ‘0’ was allocated for firms that had not used 

a par!cular knowledge source.  

Public support. Governmental support is an important part of the triple 

helix model. The Norwegian na!onal and regional authori!es have introduced 

a number of funds and special programs aimed to support innova!on 

development. Firms were allocated the value of ‘1’ if they have used any of 

the following support funds (a) Norwegian Research Council; (b) Ska'efunn 

(tax reduc!on scheme); (c) Innova!on Norway; (d) ministry, directorate, 

regional government, local community or other similar source; and (e) EU 

finance (Support). 

Control variables 
Firm size. Firm size might influence on the innova!on behavior of firms. The 

variable is calculated as the logarithm of the number of employees (Size). 

Patents. Firms which have patented their products were allocated a score 

of ‘1’, otherwise they were allocated a score of ‘0’ (Patents). 

Major regions. The study’s aim is to compare innova!on behavior of 

firms in the capital region and five major regions of Norway around biggest 

ci!es, i.e. Bergen, Stavanger, Trondheim, Kris!ansand and Tromsø areas. 
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All these are university towns and with significant industry presence. We 

introduced six dummy variables for each region. Firms situated in the Oslo 

and the Akershus region around it were allocated the value of ‘1’, otherwise 

a value of ‘0’ (Oslo). Firms situated in Bergen and Hordaland region around 

it were allocated the value of ‘1’, otherwise a value of ‘0’ (Bergen). Firms 

situated in Stavanger and Rogaland region around were allocated the value 

of ‘1’, otherwise a value of ‘0’ (Stavanger). Firms situated in Trondheim and 

Trondelag region around were allocated the value of ‘1’, otherwise a value 

of ‘0’ (Trondheim). Firms situated in Kris!ansand and the surrounding Agder 

region were allocated the value of ‘1’, otherwise a value of ‘0’ (Kris!ansand). 

Firms situated in Tromsø and Troms region around were allocated a value of 

‘1’, otherwise a value of ‘0’ (Tromso). 

R5=&9"=
Variables means, standard devia!ons, and correla!ons coefficients are 

reported in Table 2. 

Binary logis!c regression analysis was used to test our hypotheses. Table 

3 shows the results of our analyses. 

Model 1 is the model repor!ng main effects of control variables on 

product innova!on. Those who had registered patents (Patents) were 

significantly more likely to report product innova!on (p< 0.001). Those who 

have received public support from Innova!on Norway, EU, Research Council 

of Norway, or local governments (Support) (p< 0.05) were significantly more 

likely to report a high intensity of product innova!on. Hypothesis 1a is 

supported. Addi!onally, firm’s size is nega!vely and significantly (p< 0.001) 

related to innova!on, i.e. smaller firms are more innova!ve. Firms situated 

in Kris!ansand region are significantly (p< 0.05) less innova!ve in terms of 

product innova!on.

Model 2 is the model repor!ng main effects of independent variables 

on product innova!on. Coopera!on with universi!es is nega!vely and 

significantly (p< 0.01) related to product innova!on. Hypothesis 1b is not 

supported. Coopera!on with clients is posi!vely and significantly (p< 0.001) 

related to product innova!on. Hypothesis 3a is supported. Coopera!on with 

suppliers, compe!tors and consultants is not significantly related to product 

innova!on. Hypotheses 3b-d are rejected. Those who used professional 

sources of informa!on reported significantly (p< 0.05) higher level of product 

innova!on. Hypothesis 5b is supported. Use of internal and university sources 

is not significantly related to product innova!on. Hypotheses 5a and 5c are 

rejected.
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Table 2. Variable Means, Standard Devia!ons, and Correla!on Coefficients (n = 1503)(a)

Variables Mean SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

1. Size (ln) 1.74 .52 1.00

2. Patents .95 .23 .01 1.00

3. Support .34 .47 -.15** .00 1.00

4. Oslo .32 .47 .11 .02 -.01 1.00

5. Bergen .10 .29 -.02 -.04 -.02 -.22*** 1.00

6. Stavanger .10 .30 .03 -.03 -.04 -.23*** -.11*** 1.00

7. Trondheim .06 .24 -.06* .00 .03 -.18*** -.08** -.09** 1.00

8. Kris!ans. .03 .17 .02 -.01 -.01 -.12*** -.06* -.06 -.05 1.00

9. Tromsø .02 .14 -.04 .02 .04 -.10*** -.05 -.05 -.04 -.02 1.00

10. C. suppl. .21 .41 .14** .04 .13*** -.04 -.02 .01 .01 .01 .02 1.00

11. C. clients .23 .42 .10** .05 .06* -.04 -.04 .01 .01 -.01 .03 .52*** 1.00

12. C.compet. .09 .29 .11** .04 .04 .01 -.01 .01 -.02 -.01 .04 .43*** .46*** 1.00

13. C. consult .15 .35 .09* .03 .08* .01 .01 -.01 -.02 .01 .06* .47*** .48*** .47*** 1.00

14. C. univers. .17 .38 .18** .04 .12* .01 -.03* -.02 .05 .03 .03 .48** .47*** .43*** .47*** 1.00

15.Int.sources .95 .22 .04 .24** .00 .01 -.02 .02 -.02 .01 -.01 .05 .05 .03 .03 .41*** 1.00

16.Prof.sources .91 .29 .01 .19** .02 -.01 .02 -.04 -.01 -.01 .02 .09** .10** .08** .09** .08** .08** 1.00

17.Univ.sources .68 .46 .09* .06* .07 -.05 -.02 -.03 .03 -.01 .06 .17 .17*** .14*** .14*** .24*** .14*** .34*** 1.00

18. Product I. .63 .49 -.08** .05 .11*** .06 .03 -.04 -.01 -.06 -.01 .07* .14*** .14*** .03 -.01 .14*** .11*** .03 1.00

19. Process I. .46 .50 .03 .05 .04 -.02 -.02 .02 -.01 -.02 -.01 .14*** .13*** .13*** .10*** .09** .13*** .05* .01 .08** 1.00

(a) * p<0.05 (two-tailed), ** p<0.01 (two-tailed)
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Table 3. Results of the binary logis!c analysis for predic!ng types of innova!on 
(n = 1503)a

Dependent variable: 
mindset

Model 1:
Product 
innova�on

Model 2:
Product 
innova�on

Model 3:
Process 
innova�on

Model 4:
Process 
innova�on

Controls

Size (log)
-.515***
(.099)

-.590***
(.111)

-.048
(.094)

-.168
(.104)

Patents
1.186***
(.121)

1.021***
(.141)

.473***
(.115)

.340*
(.138)

Public support
.252*
(.116)

.246*
(.120)

.181***
(.108)

.116
(.111)

Oslo
.162
(.140)

.258
(.143)

-.164
(.128)

-.099
(.132)

Bergen
.134
(.207)

.269
(.213)

-.135
(.191)

-.052
(.196)

Stavanger
-.309
(.197)

-.256
(.202)

.021
(.186)

.047
(.190)

Trondheim .207
(.242)

.319
(.246)

-.412
(.222)

-.376
(.227)

Kris!ansand
-.717*
(.327)

-.618
(.336)

-.137
(.317)

-.102
(.324)

Tromso
-.005
(.384)

-.029
(.390)

.042
(.329)

.083
(.360)

Independent

Coop suppliers
.209
(.180)

.609***
(.158)

Coop clients
.915***
(.193)

.177
(.164)

Coop compe!tors .060
(.232)

.262
(.204)

Coop consultants
-.275
(.190)

.079
(.168)

Coop universi!es -0.553** (.190)
.012
(.163)

Internal sources
.016
(.302)

.108
(.294)

Proffes. sources
.576*
(.232)

.130
(.270)

University sources
-.267
(.168)

-.144
(.150)

Constant
.629**
(.199)

.401
(.213)

-.488*
(.192)

-.566**
(.208)

-2 log likelihood 1805.341 1758.113 2031.213 1981.326

% correctly classified 69.6 70.2 57.7 60.8

a) Standardized beta regression coefficients * p<0.05; ** p<0.01; *** p<0.0

Model 3 is the model repor!ng main effects of control variables on 
process innova!on. Those who had registered patents (Patents) were 
significantly more likely to report process innova!on (p< 0.001). Those with 
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public support (Public support) (p< 0.001) were significantly more likely to 
report a high intensity of process innova!on. Hypothesis 2a is supported. 
Loca!on of the firms was not significant for process innova!on. Model 4 
is the model repor!ng main effects of independent variables on process 
innova!on. Coopera!on with universi!es is not significantly (p< 0.01) 
related to process innova!on. Hypothesis 2b is not supported. Coopera!on 
with suppliers is posi!vely and significantly (p< 0.001) related to process 
innova!on. Hypothesis 4b is supported. Coopera!on with clients, compe!tors 
and consultants is not significantly related to process innova!on. Hypotheses 
4a, 4c and 4d are rejected. Use of internal, professional and university 
sources is not significantly related to process innova!on. Hypotheses 6a-6c 
are rejected.

Six interac!on variables rela!ng to modera!ng role of the region were 
included in the models (Support*Oslo, Support*Bergen, Support*Stavanger, 
Support*Trondheim, Support*Kris!ansand, Support*Tromso). We run binary 
logis!c regressions to test Hypothesis 7. None of these interac!on terms was 
significant. We have not reported them in Table 3 in order to save space but 
the results are available from the authors. Hypothesis 7 is not supported.

Six interac!on variables rela!ng to modera!ng role of the region between 
coopera!on with university and innova!on development were included in 
the models (C. univers.*Oslo, C. univers.*Bergen, C. univers.*Stavanger, C. 
univers.*Trondheim, C. univers.*Kris!ansand, C. univers.*Tromso). We run 
binary logis!c regressions to test Hypothesis 8. None of these interac!on terms 
was significant. We have not reported them in Table 3 in order to save space 
but the results are available from the authors. Hypothesis 8 is not supported.

D!"#$""!%&
This study expands several earlier inves!ga!ons of innova!on collabora!on 
from a city region perspec!ve, several of which have explored related issues 
in Norway. Data was gathered from a sample of Norwegian firms with 5 and 
more employees (CIS 2010). The analysis has confirmed that both innova!on 
and coopera!on are mul!-dimensional concepts, and specific dimensions of 
innova!on and coopera!on need to be considered on their own.

Results from the binary logis!c regression analysis suggests that firms 
situated in the capital region of Norway do not score higher in product and 
process innova!on. Studies have warned that firms in the Oslo region are not 
more innova!ve than firms in other regions of Norway (Herstad et al., 2011). 
Previous research considered innova!on as a general concept. Our study has 
corroborated and also nuanced this finding. We have considered rela!ons 
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between collabora!on partners, sources of informa!on and two different 
types of innova!on, i.e. product and process innova!ons. 

We have in many ways empirically tested the triple helix model by 
looking at the rela!onship between firms, universi!es and public support. 
Interes!ngly, we detected that public support of innova!on is effec!ve for 
product and process innova!on. These la&er two types may depend more 
upon internal and market-related characteris!cs that are not well captured 
in the CIS survey. Addi!onally we have not found support for the hypotheses 
that coopera!on with universi!es is posi!vely associated with any type of 
innova!on in Norway. 

Coopera!on with suppliers was posi!vely associated with process 
innova!on, while coopera!on with clients was posi!ve for product innova!on. 
Coopera!on with consultants, compe!tors and universi!es was not posi!ve 
for innova!on at all. There may be underlying industry differences that we 
have not been able to control for, however.

Use of professional sources of informa!on is s!ll the most important 
for product innova!on. Use of internal and university sources of innova!on 
were not associated with any type of innova!on, which in itself does not 
lend strong support neither for the triple helix perspec!ve nor the model of 
open innova!on. A clear message emerging from this study, and following 
a number of earlier inves!ga!ons, is that openness and R&D collabora!on 
are not general (posi!ve) phenomena related to innova!on, but most likely 
related to characteris!cs of firms such as absorp!ve capacity and competence 
profiles that are not easily read from the CIS data (cf. Fritsch and Franke, 
2004; Ebersberger and Herstad, 2011).

The evidence suggests that innova!on should not be regarded as 
a homogeneous phenomenon. There are clear differences in the influences 
on the various types of innova!on, and future studies on regional innova!on 
need to conceptualize and consider the par!cular issues related to each 
type of innova!on. As such our study makes several contribu!ons. First, we 
integrate insights from the triple helix perspec!ve with views with regards to 
open innova!on and regional/local innova!on systems, yet emerging with 
a cri!cal message about the general claims o:en derived from the first two 
perspec!ves. Second, we challenge the view that governmental support 
generates equal benefits for both types of innova!on. Two novel hypotheses 
rela!ng to regional difference in use of governmental support and coopera!on 
with universi!es and research ins!tu!ons and firms are presented and tested 
for the first !me. We hypothesized that there is a regional difference in use of 
support money and u!liza!on of coopera!on with universi!es. We have not 
found support for this hypothesis. However, we tested the influence of control 
and independent variables only on product and process innova!on. Further 
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research might explore the effect of different variables on organiza!onal and 
market innova!on.

Implica�ons for prac��oners
Our results are of interest to policymakers at regional and na!onal levels. 
Government support may be central for the more technical types of innova!on 
(process and product) and the early steps of crea!ng new products. Our data 
leads us to the ques!on of whether these policies will be effec!ve. Similarly, 
there is a general tendency to support university-industry collabora!on in 
many different innova!on and R&D support mechanisms. A “one size fits all” 
open, networked or triple helix innova!on perspec!ves in designing policies 
and strategies may not have the desired effects.

Implica�ons for research
Future research evidence is warranted here to guide collabora!on decisions 
rela!ng to the development of various types of innova!on. This study 
has addressed several problems suggested by previous studies such as 
opera!onaliza!on of innova!on, the type of collabora!ons partners, and 
sources of informa!on used to extract innova!ve ideas. Despite the key 
findings, our study is associated with limita!ons that provide opportuni!es 
for addi!onal research a&en!on. This study focused on coopera!on with 
universi!es, commercial partners and governmental organiza!ons in 
providing support for different types of innova!ons. The study did not 
consider whether collabora!on benefits firms with fewer than 5 employees. 
We do not know how far smallest firms use governmental support and 
cooperate with others for development of innova!ve products. Previous 
research suggests that they should on one side ac!vely use open innova!on 
business models (Chesbrough, 2003). But on the other hand, the owners 
and managers of small firms are so busy that they do not have !me and 
resources to par!cipate in networking (Spithoven et al., 2010), and have 
limited absorp!ve capacity to ‘digest’ all innova!ve ideas which they meet 
(Laursen and Salter, 2006). Future research needs to address this issue in 
a longitudinal study. In par!cular, we recommend that later inves!ga!ons 
look more closely at industry differences, an aspect difficult to scru!nize with 
the rather small samples from the different Norwegian regions.

Cross-sec!onal survey evidence was explored. Longitudinal studies 
focusing upon representa!ve samples of small and large firms need to be 
provided. In line with previous studies (Fitjar and Rodriguez-Pose, 2013; 
Herstad et al., 2011), this study focused on regional difference in terms of 
innova!on in the Norwegian context. Future studies need to monitor the 
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income extracted from implementa!on of innova!ons, as well as a broad 
array of innova!on outcome measures, and not solely the narrow measure 
rela!ng to the implementa!on of different types of innova!on. While most 
innova!on studies have been conducted in Western contexts, future studies 
should consider impact of coopera!on and governmental support in emerging 
economy contexts as well.

This study was limited to firms with 5 and more employees in Norway. Our 
findings might, therefore, be only limited in their generalizability beyond this 
context. Addi!onal research is warranted to explore the external validity of 
presented findings with regard to other countries and smaller firms. Countries 
differ in terms of size, level of economic development, R&D support, supply 
of natural resources, human resources, and other factors. Future studies 
could explore what specific types of innova!on policy are most successful in 
encouraging firms to develop innova!ons.

C%&#'$"!%&
We have sought to answer three research ques!ons: How does coopera!on 
with different actors affect innova!on in firms? Are firms which cooperate 
with universi!es more likely to report differently on innova!veness than 
firms which do not cooperate with them?, and Are firms which get public 
support more likely to report differently on innova!veness than those 
which do not get support? In par!cular we have been interested in studying 
regional varia!on in Norway related to these ques!ons. We have explored 
the role of coopera!on with firms in the same enterprise group, suppliers, 
customers, compe!tors, and consultants. For the first ques!on, we found out 
that coopera!on with clients is posi!vely and significantly related to product 
innova!on and coopera!on with suppliers is posi!vely and significantly related 
to process innova!on. Other forms of coopera!on have li&le effect, including 
universi!es which do not emerge as significant partners for innova!on in our 
data (ques!on two). Use of professional sources of informa!on is the most 
important for product innova!on. Other sources of informa!on were not 
significant for innova!on.

Finally, for the third ques!on we explored whether public support is 
related to actual innova!on results, which is assumed to be essen!al during 
the innova!on process. We found that firms receiving public support for R&D 
report higher levels of product and process innova!on. Addi!onally, novel 
two-way interac!ons rela!ng to six main Norwegian regions and innova!on 
support as well as coopera!on with universi!es (i.e., links between coopera!on 
with university and specific benefits poten!ally generated by geographical 
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loca!on) were explored. Our regional variables were not significant in any of 
the regressions.

Our results provide words of cau!ons to simple applica!ons of triple helix 
and open innova!on frameworks. Only some types of university-industry-
government interac!on seem to be important and only for some types of 
innova!on. We have not found evidence of a capital city effect, hypothesized 
as important due to the concentra!on of human capital and research and 
technology support systems, which may be due to par!culari!es of the 
Norwegian innova!on system. This is not necessarily because there is anything 
wrong with a collabora!ve approach to innova!on. But the effects are likely to 
vary and to be more nuanced than what at least some of the interpreta!ons 
of these approaches indicate. Many forms of collabora!on seem to have 
li&le impact on innova!on, regardless of regional context. This warrants 
addi!onal research a&en!on and further elabora!on of triple helix and open 
innova!on approaches. Future research can strengthen the generalizability 
of our findings by conduc!ng cross-sec!onal and longitudinal evalua!ons of 
university-industry-government interac!on in different na!onal contexts and 
for more types than product and process innova!ons. 
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Abstrakt (in Polish)
Na podstawie dotychczasowych badań nad współpracą w dziedzinie innowacji na 

poziomie regionu oraz w oparciu o teoretyczne koncepcje potrójnej helisy, lokalnych 

i regionalnych systemów innowacji i innowacji otwartej, w artykule bada się czy 

współpraca między firmami, uniwersytetami i władzami publicznymi w równym 

stopniu zwiększa innowacyjność przedsiębiorstw w stolicy Norwegii i w regionach 

peryferyjnych. Analizuje się ponadto, czy norweskie firmy zlokalizowane w regionie 
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stołecznym w większym stopniu korzystają ze wsparcia publicznego, współpracy 

z uniwersytetami i z innymi interesariuszami, niż firmy zlokalizowane na peryferii. 

Na podstawie logistycznej regresji binarnej wykazano, że przedsiębiorstwa 

z regionu stołecznego nie są generalnie bardziej innowacyjne, niż firmy z innych 

lokalizacji. Ponadto, nie stwierdzono, aby współpraca z uniwersytatami wpływała 

na innowacyjność, jakkolwiek występuje zależność między korzystaniem ze wsparcia 

publicznego i innowacyjnością w zakresie produktu i procesu. Wyniki badań sugerują, 

że należy unikać uproszczeń w stosowaniu koncepcji potrójnej helisy i innowacji 

otwartej, gdyż wiele form współpracy wydaje się mieć ograniczony wpływ na 

powstawanie innowacji, niezależnie od kontekstu regionalnego. 

Słowa kluczowe: innowacja, współpraca, potrójna helisa, regionalne systemy 

innowacji, Norwegia.
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