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 The increase competitions as well as technological advancements have created motivation 
among business owners to look for more innovative ideas from outside their organizations. 
Many enterprises collaborate with other organizations to empower themselves through 
innovative ideas. These kinds of collaborations can be observed as a concept called Regional 
Innovation System. These collaborations include inter-firm collaborations, research 
organizations, intermediary institutions and governmental agencies. The primary objective of 
this paper is to evaluate relationships between Collaborative Networks and Innovation in 
information technology business units located in province of Tehran, Iran. The research method 
utilized for the present study is descriptive-correlation. To evaluate the relationships between 
independent and dependent variables, canonical correlation analysis (CCA) is used. The results 
confirm the previous findings regarding the relationship between Collaborative Networks and 
Innovation. Among various dimensions of Collaboration, Collaboration with governmental 
agencies had a very small impact on the relationship between collaboration networks and 
innovation. In addition, the results show that in addition to affecting product innovation and 
process innovation, collaboration networks also affected management innovation. 
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1. Introduction 

Many experts in the area of management consider “collaboration” as future business culture and 
strategy. In today’s competitive business environment where most firms are encountered with 
increasing demand for resources of innovation and technology, current competitive advantage and 
internal resources of firms are considered insufficient for improvement. Collaboration then is a useful 
tool for developing competitive advantages, filling the existing gap between current and desired 
capabilities of firms in complex environment of global competition and sudden changes. 
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Reviewing the literature of innovation indicates that during the past two decades, there have been 
tremendous changes on fundamental of innovation, which is the results of growing use of 
collaboration networks (Hagedoorn, 2002). Most business owners depend on external innovation 
resources like ideas, resources, and individuals who come in and out to organizations (Chesbrough, 
2003). Nowadays most managers and experts believe that collaboration is a crucial resource for 
creating successful innovations for firms. 

A lot of studies have been conducted on the effects of collaboration on product innovation and 
process innovation. These studies have confirmed positive relationship between collaboration with 
organizations and companies’ innovations. Hence there are scattered and few studies about evaluating 
relationship between Collaboration Network and Management Innovation.  Exploring this 
relationship in the framework of regional innovation systems, especially in developing countries has 
received little attention. Many active organizations in information technology have almost the same 
sensitivity for product innovation, process innovation and management innovation. Therefore, they 
can be considered as a good example for exploring the relationship between collaboration networks 
and these kinds of innovations. Regarding these situations, software companies in Tehran, are 
selected for this research. 

The aim of this study is to evaluate the relationship between Collaboration Network and Innovation in 
firms through the canonical correlation analysis on the data obtained from the information technology 
in Tehran province. This study is an attempt to answer the following questions: Is there any 
meaningful relationship between Collaboration Network and Innovation? If there is any meaningful 
relationship, which one of the criteria of Collaboration Network and Innovation has the most and 
which one has the least impact on creating the meaningful relationship? In fact, this article increases 
the insight of managers about the effects of Collaboration to lead their efforts to successful 
Innovation. 
 
2. Literature review 

2.1 Innovation 
 

Manu (1992) categorized Innovation as product innovation, process innovation, and management 
innovation. Product innovation includes new products or services developed for satisfying customer 
demands (Manu, 1992). Process innovation is new factors implemented in manufacture’s and 
service’s processes in firms such as raw materials, task descriptions, working mechanism, and 
information flow (Utterback & Abernathy, 1975). Management innovation can be detected in 
literature of management under various terms. Recent researchers implement innovation management 
(Mol & Birkinshaw, 2009), managerial innovation (Damanpour & Aravind, 2011), or organizational 
innovation (Battisti & Stoneman, 2010). The definitions of administrative, organizational, and 
management innovations overlap considerably ( Damanpour & Aravind, 2011).  

The literature on management innovation is scarce and scattered (Mol & Birkinshaw, 2009). Apart 
from some early contributions (Damanpour et al., 1989), the importance of management innovation 
as a distinct innovation type has only emerged in the last decade. The OECD (2005) recognition of 
management innovation as separate from product, process, and marketing innovations by calling it as 
Organizational Innovation, partly triggered this change in direction. Recent studies have expanded the 
concept of Organizational Innovation (Armbruster et al., 2008; Hamel, 2006; Hamel & Breen, 2007). 
Management innovation is the invention and implementation of a management practice, process, 
structure or technique that is new and is intended to further organizational goals (Birkinshaw et al., 
2008). A new performance measurement, strategic planning or Total Quality Management is the 
example of this kind of innovation. 
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The measures of product innovation, process innovation, and management innovation are depicted in 
Table 1 (Jiménez-Jimenez et al., 2008; Manu, 1992). 

Table 1 
Measures of Innovations 
Measures 
Product innovation 
1.Number of new products/services introduced 
2.Pioneer disposition to introduce new products/services 
3.Efforts on innovation in terms of hours/person, teams and training involved in innovation 
Process innovation 
1.Number of changes in the process introduced 
2.Pioneer disposition to introduce new process 
3.Quick response to the introduction of competitors’ new Processes 
Management innovation 
1.Novelty of the management systems 
2.Search of new management systems 
3.Pioneer disposition to introduce new management Systems 
 

2.2. Collaboration Networks 
 

Networking can be used as a complementary factor in the conditions where companies need 
networking to reach economic of scale, integrating skills, technologies and different competencies 
(Mancinelli & Mazzanti, 2009). SMEs’ requirement for collaborating as complementing factor for 
internal resources are dominated in academic discussions (Fukugawa, 2006) but business units have a 
few external relationships in process of innovation (Kaminski & de Oliveira, 2008). Researchers 
believe that firms’ position in collaboration network can influence on their abilities for gaining 
effective resources. 

Firms are in the context, which consists of other companies and organizations, interacting with each 
other. Regarding innovation systems, it can be said that firms do their innovative activities in regional 
innovation systems and develop their collaboration networks in this framework. Doloreux (2004) 
mentioned four elements in regional innovation systems. These elements are categorized as firms, 
institutions, information platform, and innovative policies. Technological innovation system is the set 
of networks, which includes actors and institutions which interact in a specific technology and 
produce, diffuse, and exploit new technology or product (Markard & Truffer, 2008). Main structural 
elements of technological innovation system are actors and institutions. Actors consist of different 
firms, universities, research organizations, capital adventures, consultants, associations, and 
customers with various competencies, resources and strategies. Institutions not only are the 
facilitators for actors’ decisions and activities but also constrain them and include standards, laws, 
values, collective expectations, and cultures (Markard & Truffer, 2008). 

Firm’s ability for connecting and jumping in different innovation systems as competitive advantage 
determines the success of firms. Having relationships with more extensive networks, not only 
provides various resources of knowledge as inputs for firms, but also stabilizes their business 
activities (Doloreux & Parto, 2004). Zeng et al. (2010) categorized collaboration networks into four 
dimensions: government agencies, inter-firm, intermediary institutions, and research organizations. 

2.2.1 Collaboration with research organizations 
 

Research institutions, universities, collages, and technical institutions are innovation partners for 
firms. Informal collaboration with research organizations includes knowledge, skills, and technology 
transfers. On the other hand, formal collaboration consist of formal research activities such as: R&D 
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alliance, R&D outsourcing, training innovative employees, and providing graduate employees with 
sufficient knowledge and skills (Liefner et al., 2006). Belderbos et al. ( 2004) believed that 
cooperating with research institutions is an effective way for gaining the innovations required to enter 
new markets.  

Normally collaboration with research organizations and graduate institutions provides important 
resources for new knowledge in developing countries (Liefner et al., 2006). Razak and Saad (2007) 
found out that universities were responsible for providing graduate students with knowledge and 
skills and they are the places for fostering new industries, products and services. However lake of 
relationship between companies and universities, limits the external stimulus for innovation 
(Kaminski & de Oliveira, 2008). 

2.2.2 Collaboration with government agencies 
 

The internationalization of economics and politics has forced local governments to develop new 
context-appropriate strategies characterized by a greater degree (higher level) of interaction with non-
governmental key actors and with the business world in particular (Yáñez et al., 2008). In general, 
collaboration with external actors, business in particular, is an essential governance task (Mossberger 
& Stoker, 2001). The trend of networking makes new challenges for governance in developing 
countries. The requirements of governance and management considerations challenge preexisting 
government systems (Keast & Hampson, 2007). Therefore, the broader public policy governance 
literature has advocated a network governance mode based on a social or communal organizing 
principle. 

In general, improving service provision for firms is an essential governance task. Collaboration with 
government agencies refers to government-sponsored agreements-publicly funded collaboration 
stimulated by government research and development programs, which provide public subsidies and 
allows indirectly the firm either to open up a new research project or to expand an existing one (Matt 
& Wolff, 2004). Although this collaborative pattern is stable, it is less persistent in the long run in 
case of success (Matt & Wolff, 2004). 

2.2.3 Inter-firm collaboration 
 

In inter-firm collaboration, innovation partners are customers, suppliers, manufactures, service 
providers and competitors. There are a lot of researches indicating that collaboration between 
customers and suppliers could improve innovation (Cooke, 2001; Diez, 2000; Doloreux, 2004). 
Networking is most likely exploited by firms that have already conducted R&D with the innovative 
intent to seek collaborative scale opportunities (Bergman, 2009). The attention devoted to networking 
reflects various real-world situations where inter-firm collaboration is the crucial key to successful 
performance of both the companies and the whole network (Mancinelli & Mazzanti, 2009).  

Firms pursue inter-firm collaboration in order to tap into sources of know-how located outside the 
boundaries of the firm, to gain fast access to new technologies or new markets, to benefit from 
economies of scale in joint R&D and/or production and to share the risks for activities that are 
beyond the scope or capabilities of a single firm (Fischer & Varga, 2002). 

2.2.4 Collaboration with Intermediary institutions 
 

Intermediary institutions, such as technology intermediaries, financing and training institutions, 
venture capital organizations, technology transfer organizations and technology market play some 
important roles within the innovation process, which have been variously described as intermediary 
firms, bridges, information intermediaries and innovation intermediaries (Howells, 2006). Generally, 
intermediaries maintain functions in innovation, including communication, foresight and diagnostics, 
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information scanning and gathering, knowledge processing and combination, evaluation of outcomes, 
and commercialization (Howells, 2006). 

Doloreux (2004) suggested that external relationship with intermediary institutions for firms, could be 
the good source for new ideas for innovation and technological productivity. (Gebauer et al., 2005) 
showed that intermediary institutions such as technology and innovation centers were important and 
essential for local entrepreneurship. Therefore, there is a weak integrated relationship between firms 
and intermediary institutions in innovation process. In general, intermediary institutions have an 
important role to support firms, then collaboration with intermediary institutions can lead to more 
innovation for firms (Zeng et al., 2010). Based on researches which have been conducted in Japanese 
firms, networking is an essential tool for facilitating innovation and providing access to experts and 
resources (Fukugawa, 2006). Nieto and Santamaría (2007) explored the relationship between product 
innovation and collaboration networks and found out that there was a positive relationship between 
collaboration with suppliers and novelty of product innovation. Firms’ collaborative behaviors had a 
relationship with their innovation outcomes based on this research; more collaboration with different 
kinds of firms and organizations increases the probability of innovation, which is commercially 
successful. Tomlison (2010) reported that collaboration throughout supply chain could increase the 
probability of innovation in the firms. The measures of collaboration networks (research 
organizations, government agencies, inter-firm, and intermediary institutions) are shown in table 2. 

Table 2  
Measures of Collaboration 
Measures Authors 
Collaboration with research organizations 
1.Collaboration with Universities 
2.Collaboration with research institutions 
3.Collaboration with colleges/ technical institutes 

(Diez, 2000; Doloreux, 2004; Nieto & Santamaría, 2007; Zeng et 
al., 2010) 

Collaboration with government agencies 
1.Collaboration with innovation services department 
2.Collaboration with information services department 
3.Collaboration with supervision services department 

(Biggs & Shah, 2006; Diez, 2000; Doloreux, 2004; Hewitt-
Dundas, 2006) 

Inter-firm collaboration 
1.Collaboration with customers and client 
2.Collaboration with suppliers 
3.Collaboration with competitors/rivals 

(Doloreux, 2004; Nieto & Santamaría, 2007; Tether & Tajar, 
2008) 

Intermediary institutions 
1.Collaboration with technology intermediaries 
2.Collaboration with technology market 
3.Collaboration with industrial associations 
4.Collaboration with venture capital organizations 

(Diez, 2000; Pekkarinen & Harmaakorpi, 2006) 

 

This proposed model is composed of two types of variables: collaboration networks and innovations 
as shown in Fig. 1. Therefore, the question is: Is there any meaningful relationship between 
collaboration networks (collaboration with research organizations, government agencies, inter-firm, 
and intermediary institutions) and innovation (product innovation, process innovation, and 
management innovation) in firms? The following questions will be also investigated: 

1. Is there any correlation between Collaboration Network criteria and innovation criteria? 

2. In a set of Collaboration network criteria, which one has the most and which one has the least 
impact on creating a meaningful relationship between Collaboration Network and Innovations? 

3. In a set of Innovation criteria, which one has the most and which one has the least impact on 
creating a meaningful relationship between Collaboration Network and Innovations? 



  

 

2142

 

Fig. 1. Research proposed model 
 

3. Research methodology 
 

The data of this research is gathered from companies, which focus their activities in software 
developing and information technology industries in Tehran Province. Tehran province by including 
1102 companies has about 70% of all software developing and information technology companies 
which are in Iran. 500 electronic questionnaires were distributed. 323 questionnaires were received by 
authors that showed 65% rate of return for questionnaires. Because of having missed data, 11 
questionnaires were eliminated. Fig. 2 shows the characteristics of the sample. 

 

Years of Job experience Educational background Gender 

Fig. 2. Personal characteristics of participants 

Research method is used for this article is descriptive-correlation. To assess the relations between the 
sets of collaboration network and Innovation, canonical correlation analysis (CCA) was used. 
Statistica 7 was used to perform CCA method. For this investigation, first available literature, 
relationships between criteria in Collaboration Network and Innovation and literature review were 
studied. The questionnaire had 13 questions for collaboration network in 4 dimensions and 9 
questions for innovation in 3 dimensions. Items of constructs are assessed with a 5-Likert scale 
ranging from 1 to 5 with the following equivalences, ‘‘1: very low’’; ‘‘2: low’’; ‘‘3: neutral’’; ‘‘4: 
high’’; ‘‘5: very high’’. 

Table 3  
Correlation coefficient between Collaboration Network’ criteria and Innovation`s criteria 
Correlation coefficient Product Innovation Process Innovation Management Innovation 
Inter- firm collaboration 0.592 0.591 0.453 
Governance agencies 0.377 0.284 0.353 
Intermediary Institutions 0.556 0.419 0.391 
Research organizations 0.635 0.499 0.543 
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Regarding the first sub-question, based on Table 3, a meaningful positive correlation can be seen 
between Collaboration network’s criteria and Innovation’s criteria. Several interesting relationships 
were detected in Table 3. For instance, “Collaboration with research organization” criterion and 
“Product Innovation” criterion have the strongest correlation and “Collaboration with governance 
agencies” and “Process innovation” has the least correlation. Also in Collaboration network’s 
criterion, “Collaboration with research organizations” criterion has the most and “Collaboration with 
governance agencies” criterion on have the least correlation with “Product Innovation”. Furthermore, 
“Inter-firm collaboration” criterion has the most and “Collaboration with governance agencies” 
criterion has the least correlation with “Process innovation” criterion. In addition, “Collaboration with 
research organizations” criterion has the most and “Collaboration with governance agencies” criterion 
has the least correlation with “Management innovation” criterion. 

Table 4  
Canonical correlation analysis summary 
N=312 Collaboration Network Innovation 
Number of variables 4 3 
Variance extracted 80.39% 100.00% 
Total redundancy 34.01% 41.20% 
Variables:     
1 Inter- firm collaboration Product Innovation 
2 Governance agencies Process Innovation 
3 Intermediary Institutions Management Innovation 
4 Research organizations   
 

Table 4 shows Extracted variance of the data by CCA. The extracted variance for Collaboration 
Network and Innovation shows that 80.39 % of internal variations in Collaboration Networks are 
covered by canonical roots and also 100% of internal variations in Innovations are covered by 
canonical roots. The figures are very high and, therefore, support CCA utilization. The level of 
significance of a canonical correlation generally considered to be the minimum acceptable level for 
interpretation is the 0.05 level, which (along with the 0.01 level) has become the generally accepted 
level for considering a correlation coefficient statistically significant (Joseph F. Hair, Black, Babin, & 
Anderson, 2010). In this study, Canonical function 1 and 2 have been found statistically significant (p 
<.05). Considering redundancy index and extracted variance (Table 5), only function 1 will be 
interpreted .In addition, multivariate tests like Wilk’s lambda is also performed (Table 5). 
Consequently, just the first variable pair may be interpreted. 

Table 5  
Canonical correlation analysis 
Canonical function   Canonical correlation Canonical R2  F statistics  probability Wilks' Lambda 
1 0.745657 0.556004 138.1155 0.000000 0.400648 
2 0.275152 0.075709 15.5125 0.016642 0.902369 
3 0.154007 0.023718 3.6246 0.163295 0.976282 
 

To answer the research question, we refer to the Table 5. The magnitude of the relationships between 
the Collaboration Networks and the Innovations sets is determined by the canonical correlation (Rc) 
and the eigenvalue (λi). The Rc of the first canonical function is 0.7457 and the eigenvalue is 0.556 
meaning that the Collaboration Networks as a whole account for more than 55 per cent of the 
underlying variance in the Innovations. This can be interpreted as an evidence of a strong relationship 
between the Collaboration Networks and Innovation in the companies. To carry out interpretation of 
the CCA, we analyzed the magnitude of the redundancy Total (Table 5). This index shows that the 
average ability of the set of Collaboration networks to explain the variation of the Innovations is 
almost 41 per cent. These results can be interpreted as a measure of the ability of the Collaboration 
Network to exert an influence on the set of Innovations. In other words, these findings can be 
understood as a measure of the capability of the companies to achieve better innovations by 
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cooperating with other organizations. Table 6 represents canonical results of the dependent and 
independent sets for two functions. 

Table 6 
Canonical results 
 Innovations Canonical variable 1 Canonical variable 2 
  loading cross loading loading cross loading 

Product Innovation 0.961 0.735 -0.013 -0.076 
Process Innovation 0.817 0.646 0.544 0.156 
Management Innovation 0.750 0.637 -0.255 -0.069 
Extracted variance (%) 0.718 0.120 
Collaboration Networks 
Inter- firm  0.840 0.684 0.491 0.133 
Governance agencies 0.540 0.375 -0.358 -0.106 
Intermediary Institutions 0.750 0.581 -0.166 -0.123 
Research organizations 0.896 0.717 -0.347 -0.071 
Extracted variance (%) 0.591 0.129 
Canonical coefficient 0.746 0.275 
Redundancy index (%) 0.328   0.010   
 

Regarding the second and the third sub questions, canonical cross loading was used for evaluating the 
importance of every criterion in meaningful canonical variable. In general, the researcher faces the 
choice of interpretation of the functions using canonical weights (standardized coefficients), 
canonical loadings (structure correlations) or canonical cross loadings. Given a choice, it is suggested 
that cross loadings are superior to loadings, which are in turn superior to weights (Hair et al., 2010). 
According to Table 6, all variables in both sets have a high canonical cross loading in creating a 
canonical variable in their sets. Therefore, they are very effective in creating a meaningful 
relationship between Collaboration Network and Innovation. Among the Collaboration Network's 
criteria, “Research organizations” and “Inter- firm” have the highest impact and “Governance 
agencies” has the lowest impact in creating this relationship.  Also among Innovation criteria, 
“Product Innovation” has the highest effect and “Management Innovation” has the lowest effect in 
creating this relationship. In addition, based on the high level of canonical cross loading in both sets, 
it can be concluded that Collaboration Network’s criteria have a positive and strong impact on 
Innovation criteria. Furthermore, for CCA validity, sensitivity analysis was used on independent 
variables. For this validation, one of Collaboration Network’s variables was eliminated every time 
and CCA was utilized. Outputs showed no impression change in construct coefficient of variables. 
 

4. Conclusion 
 

This study was an attempt to investigate the relationship between Collaboration Network and 
Innovation by using CCA in software developing and information technology Companies. 
Understanding relationships between these sets will give companies a wide perspective to manage 
their relation with other organizations. For this investigation, first available literature, relationships 
between Collaboration Network and Innovation and literature review were studied. Then data was 
gathered by electronic questionnaires through software developing and information technology 
companies and at the end analyzed output by utilizing CCA. Research findings confirmed that the set 
of Collaboration Network is strongly related to the innovation set and all criteria, except collaboration 
with governance agencies, in both sets have a high canonical cross loading in creating a canonical 
variable in their sets. Therefore, they are very effective in creating a meaningful relationship between 
collaboration network and innovation. So, a balanced approach in networking makes it possible to 
maximize the correlation between Collaboration network`s criteria and innovation`s criteria and, 
therefore, obtain an optimal profit. Therefore, Companies should not focus their relation on one or 
two kind of collaboration such customers or suppliers, but should also pay attention to every actor in 
technological innovation system, considering the collaboration network as a whole. This result 
confirms studies of (Diez, 2000; Liefner et al., 2006; Miotti & Sachwald, 2003; Verhees & 
Meulenberg, 2004). Also according to the results we can claim that in collaboration network`s 
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criteria, “Research organizations” and “Inter- firm”, and in Innovation’s criteria, “Product 
Innovation” and “Process Innovation” have the highest impact on creating a meaningful relationship. 
(Belderbos et al., 2004) highlighted the collaboration with Research Organizations as the most 
effective way to achieve innovations intended to open new markets and segments. Usually, 
collaboration with public research institutions and higher education institutions is an important source 
of new knowledge for companies in developing countries (Liefner et al., 2006). On the Other hand, 
collaboration with governance agencies has the lowest effect on creating a meaningful relationship. 
We can also claim that in developing countries the rolls of governance agencies are not well defined, 
therefore they do not have very effective role in innovation process. 
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