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Abstract

We argue that the ability of a firm to develop and manage relations with key suppliers, customers and other organisations and to deal effectively with the interactions among these relations  is a core competence of a firm – one that has a direct bearing on a firm’s competitive strength and performance. We refer to this as a firm’s network competence.  In the first part of the paper we describe work in Germany that has led to the development and calibration of a scale to measure a firms network competence.  In the second part we report the results of preliminary studies designed to develop and test the validity of the scale in an English speaking context. The results show that the measurement of network competence is valid and that the same relations between network competence and performance measures found in the German research hold.  We further show that the measure of network competence is empirically and conceptually distinct to that of the market orientation scale.

Introduction

In recent years increased attention has been focused on the role and importance of inter-organizational relations and networks on a firms competitive strength and performance (e.g. Achrol 1997, Anderson et al 1994, Hakansson and Snehota 1995).  As Ford (1997) has observed, relationships and networks are an inescapable part of a firms environment and "a company's relationships with others effectively define its existence and without them it has no meaning" (p xiv). Firms are not able to decide whether to have relationships or not or whether to care about them; the only choice is whether to cope with them effectively and efficiently or not.

There has considerable research focusing on the nature and development of relationships and networks and many concepts and measures have been used to characterise them including power, conflict, trust, commitment, adaptation, satisfaction, communication and value (see Wilkinson 2000 for a review). In addition to research focusing understanding on the nature and determinants of relationships and networks, attention has focused also on the management  implications arising. (e.g. Achrol and Kotler 1999, Möller and Halinen 1999, Wilkinson and Young 2000, Hakansson and Ford 2000). Möller and Halinen (1999) have identified four levels of management arising from a relationship and network perspective, as depicted in Table 1.

For level 3 and 4, many suggestions for management have been made. On the relationship level, boundary spanning roles have been developed (e.g. Walter 1999, Walter and Gemünden 2000) and teams managing customer relationships have been analyzed (Anderson and Narus 1990, Helfert and Vith 1999). On the portfolio level various models have been promoted (e.g. Shapiro et al 1987, Krapfel, Salmond and Spekman 1991, for an overview see Turnbull and Zolkiewski 1997).

However, there is a lack of studies which deal with the management issues on the firm's level. This is surprising because the ability of firms to survive in their networks becomes a core competence given the importance of relationships and networks. This ability will ultimately determine a firm's performance. An exemption is the work on network competence which particularly aims at understanding the role of network management for innovation success. The concept of network competence has been developed and tested in Germany with promising results (Ritter 1999, Ritter and Gemünden forthcoming).

In order to move forward with this concept, there is a need to explore network competence in other settings and, thus, validate the findings of the first study. This paper reports on a study, which tested the validity of the measurement of network competence in non-German settings. The research objectives are two-folded: Firstly we want to develop an English measurement tool for network competence by translating the German tool and test its usability. Secondly we want to replicate the study to validate some of the German findings. Replication is an important part in theory development and it is surprising that not many studies deal with replications. Based on Brown and Gaulden (1984), Pitt, Caruana & Berthon (1996) point out that "it is not absolutely essential that replications of studies be clones of those [original] studies" as variation may add new insights and add to the development of theory.

The paper is organized as follows: In the next section we will briefly introduce the construct network competence. Then, we introduce our research questions for this study. Further, we report on our study and present our empirical results. A discussion of the results and further research questions are provided in the concluding part of the paper.

The Concept of Network Competence

In their conceptual paper Gemünden and Ritter (1997) introduced the notion of network competence as a firm-specific characteristic. Formally stated, a "company's degree of network competence is defined as the degree of network management task execution and the degree of network management qualification possessed by the people handling a company's relationships" (Ritter 1999, p. 471; Ritter and Gemünden forthcoming).

As such network competence is a two-dimensional construct. Dimension 1 is task execution which can be further subdivided in relationship-specific tasks (i.e. tasks to maintain a single relationship - initiation, exchange, and coordination) and cross-relational tasks (i.e. tasks to maintain the network of connected relationships as whole - planning, organizing, staffing, and controlling). Dimension 2 concerns the qualifications whereby specialist and social qualifications are distinguished. The following figure provides an overview of the conceptualization of network competence.

Network competence has already been measured empirically in Germany using a standardized questionnaire (Ritter 1998, 2000). The empirical data have shown that network competence can be measured and that the proposed conceptualization fit to the data. We will refer to this tool in short as NetComp in the reminder of the paper.

Hypotheses

Following the approach by Pitt, Caruana & Berthon (1996) in their replication of market orientation, we can translate our research objectives into the following hypotheses:

Hypothesis 1:
NetComp is a reliable instrument for the measurement of network competence in countries and cultures other than Germany (in its translated version).

Hypothesis 2:
NetComp possess convergent validity for the measurement of network competence, i.e. is a good predictor of overall network competence.

Hypothesis 3:
A firm's network competence (i.e. the scores obtained on the NetComp scale) is related positively to a higher degree of interweavement with other organizations and to better innovation success.

Hypothesis 4:
A higher level of performance obtained by network-competent firms applies, irrespective of cultural context, level of economic development, or survey method.

Methodology

The original questionnaire was translated into English by the first two authors. The resulting questionnaire was then discussed with another marketing academic to detect wording problems, which resulted in minor changes. Finally, the questionnaire was backtranslated by a non-academic. The backtranslation revealed no major problems and indicated that the English version is a good representation of the original questionnaire. The questionnaire was distributed to two types of MBA students, 69 students from predominantly Western backgrounds and 61 Malaysian MBA students. The Malaysian student sample was included in order to provide some indication as to whether the translated scale was capable of being used in non-Western contexts.  All students were asked to based their answers on the firms they were currently working for.  The order of the items in the questionnaire was altered from that of the original German version in order to avoid halo effects. 

Respondents had the opportunity to indicate if an item was difficult to. There were only a few items which were not answered by all respondents. This revealed no consistent problems with any items and therefore we can assume that the items were overall easy to understand for the respondents and that the quality of the translation is good.

Results

a) Network Competence Task Implementation

We asked respondents to indicate how thoroughly people in their firm undertake the described activities and tasks using a 7 point Likert-type scale varying from 1 = we never do this to 7 = w do it very thoroughly/intensively. In Tables 2-8 the item-to-total correlations and Cronbach's alphas are shown for each item for the original German Study (GER) as well as for four test samples. The sample size for each item to total correlation varies from that shown in each column due to item non-response but, as noted above, there were no systematic problems of item non-response.

Table 9 shows the correlations between each of the sub-scales described in Tables 2-8 and the Cronbach’s Alphas for the cross relational and relationship specific dimensions of the task implementation scale.  It also shows the correlations between these two dimensions and the overall task implementation scale as well as the Cronbach Alphas.

b) Network Competence Qualifications

We asked respondents to indicate how strongly they agreed or disagreed with statements describing various attributes of the people in their firm who are involved in dealing with their firm’s technical partners.  Once again a 7 point Likert-type scale varying from 1 = strongly disagree to 7 = strongly agree was used.  Table 10 shows the item-to-total correlations and Cronbach's alphas for each component of the scale.

c) Overall Network Competence

Finally, we combine the measures of task implementation and qualification into our overall network competence scale. Table 11 shows the item-to-total correlation and Cronbach's alphas for the major components of the scale.

Discussion and Hypothesis Tests

The results from the UK samples support the German results. Given that the threshold for item-to-total correlation is usually set at .30 (Kumar, Scheer and Steenkamp, 1993, p.12), there are only a few cases where items fall short. However, no single item violates the threshold in more than one study. In addition, all Cronbach's alpha values are well above the threshold of .70 (McAllister, 1995, p.36; Nunnally, 1978; except for the MA study which slightly undercuts this threshold). Overall, the data do not suggest any problems with the operationalization of the construct.  From these results we may conclude that Hypothesis 1 is supported. NetComp is a reliable instrument for the measurement of network competence in countries and cultures other than the original German in its translated form.

In order to test Hypothesis 2, that NetComp a good predictor of overall network competence, we asked respondents in one section of the UK sample and in the Malaysian sample to rate their organization in terms of the following statement: "Overall, my firm is competent in dealing with inter-organizational relationships and networks,"  using the same 7-point Likert scale used for other items in the NetComp scale.  The correlations between the NetComp scale and the overall rating are significant being 0.56 in the small (n=10) UK sample and 0.56 in the Malaysian sample (n=44). These results support hypothesis 2 that NetComp has convergent i.e. it is a good predictor of overall network competence.

Network competence and Technological Behavior and Performance

In the German study, it was shown that network competence had a significant positive impact on both the degree of a firm's technological interweavement and its innovation success. The term technological interweavement is used to "describe the totality of a firm's technology-oriented relationships aimed at acquiring, jointly developing or diffusing of technological know-how and resources" (Gemünden, Heydebreck and Herden, 1992; Gemünden, Ritter and Heydebreck, 1996, p. 451).  Using a 7-point Likert scale ("not at all" to "very intensive"), this construct was measured by asking respondents to rate the extent to which their firm collaborates with four other types of organisations in order to improve and innovate products, services, or production facilities i.e. customers, suppliers, competitors, universities/research institutions, and consultants.  The ratings for four types of organisations were combined into one scale.  The resulting alpha is greater than .50 which is acceptable given the variety of actors and their different contributions.

Innovation success was measured for both product and process innovation. For each of these respondents were asked to rate their firm's performance in relation to competitors and the “state-of-the-art”. Again, a 7-point Likert scale was used ranging from "totally disagree" to "totally agree". The resulting alphas are all greater than .80 and the items were combined into product and process innovation success scales. In addition the two scales were combined into an overall innovation success scale and all alphas were greater than .70). 

A positive link between technological interweavement and a firm's innovation success has been found in a number of studies e.g. Biemans 1992, Deeds and Hill 1996, Gemünden, Ritter and Heydebreck, 1996, Hagedoorn and Schakenraad, 1994, Håkansson, 1987 and 1989, Powell, Koput and Smith-Doerr, 1996, Shan, Walker and Kogut, 1994, von Hippel, 1986 and 1988.  Table 12 shows the results of correlation analysis between the three constructs.

All correlations are significant lending support to Hypothesis 3. A firm's network competence  is related positively to a higher degree of interweavement with other organizations and to better innovation success.  The table also lends support to Hypothesis 4, in that it shows that the results do not vary according to cultural context or level of economic development, at least in terms of the samples used.

Network Competence and Market Orientation

Over the last decade or so a number of scales have been developed to measure a firm’s market orientation (Deshpande 1999).  While there has been some debate as to the components of the scale and the reliability and validity of self perceived measures a number of studies have reported strong correlations between market orientation and firm performance (Wilkinson, forthcoming).  The question arises as to the relation between network competence and market orientation.  Network competence is a more general concept as it measures a firms general competence to develop and manage relations and networks with all types of business counterparts not just customers.  Another difference is that it focuses more on the cooperative aspects of inter-organisation relations and networks, including potential cooperation with competitors, rather than the way a firm defends itself and differentiates itself from competitors.  Whereas, measures of market orientation include items related to this. 

The network competence scale was compared the a measure of a firm’s market orientation, using  the 20 item scale developed by Kohli, Jaworski and Kumar (1993).  We used the 20 item which had been tested in non-US firms with very good results by Pitt, Berthon and Berthon (1996).  For the purposes of this analysis we combined the Malaysian and Western test samples, as they showed no systematic differences.  The alpha for the market orientation scale was 0.88 and all items showed acceptable item-total correlations. 

The correlations between the market orientation scale and other constructs are shown in Table 13.  As we can see market orientation and network competence are highly correlated. That can be for two possible reasons: Firstly, market oriented firms have realized the need for network competence in order to survive in today's business reality and therefore market orientation and network competence are not in conflict. Secondly, one could argue that both constructs are measuring the same thing. However given the differences in their operationalization the face validity of this argument is hard to support. 

In addition network competence has higher correlations with other constructs. As such we can argue that network competence might be a better predictor of the degree of technological interweavement and innovation success.  Of course, it is too early to draw final conclusions but our initial results offer a first step towards an understanding of the market orientation construct in the network economy.

Network Competence Scale Refinement

In order to identify the best performing items in the scale we analysed the task performance and qualification scales separately. We first correlated each task performance item with the respondents' overall judgement of network competence. We selected for further analysis only those items that had a significant correlation to this overall measure( i.e, p<.001).  This reduced the 67 task performance items to 29. We then performed an exploratory factor analysis in order to check for the two suggested factors of task execution: cross-relational and relationship-specific.  We deleted all items with had a factor loading below .70, which eliminated a further 18 items. An exploratory Factor analysis of the remaining 11 task performance items suggested three underlying factors: planning, cross-relational, and relationship-specific items.  But, a two factor solution conforms to the proposed component structure of the scale. 

The same procedure was performed was used for the qualification items. We choose all items which correlated significantly with the overall rating at 0.05 level which left 11. An exploratory factor analysis suggested a two factor solution: special and social qualifications.  Table 14 shows the 22 selected items comprising the resulting NetCompTest scale.

Conclusions and Research Implications

The aim of this study was to develop an English version of the NetComp scale and test its reliability and validity in non-German contexts. The results show that the translated version produces similar results to the German one. Statistical tests confirm the reliability and validity of the measure. Furthermore, Network Competence has been found to be significantly associated with a firm’s degree of technological interweavement and its innovation success.  The results confirm the German results and give support the role of network competence for a firm's success.

Furthermore, we presented some initial results to the relationship between network competence and market orientation as well as an attempt to shorten the rather lengthy original questionnaire. Lastly, a significant association between network competence and market orientation.  While the two constructs appear to overlap to some extent the network competence measure is broader and appears to be more strongly linked to the technological behaviour and performance measures used in the study.

This study represents only one further step in the development of both a theory of network competence and its empirical investigation. From a theoretical perspective, future work has to examine the organisational, personal and environmental antecedents and consequences of network competence, including market orientation, and how it may be developed within a firm. 

From an empirical perspective, the new results provide the basis for various types of further refinement of the scale that are currently underway.  These include: 

(1) A study to validate and extend the scale in various corporate and industry contexts.  The scale needs to be validated using a substantial industry sample, particularly in a US context, in order to give confidence in its applicability and relevance.  In addition, the existing scale was developed in the context of technological innovation and adaptation in relations and networks.  Extensions and generalisations of the scale are required for different industry and network contexts including in areas such as internationalisation of the firm, distribution and supply chain management and value delivery systems. 

(2) Research is required to develop and validate a shorter form of the scale that is more amenable for use as part of research studies focusing on other issues as well as for use by firms in assessing and diagnosing their own levels of network competence.  The current set of items is comprehensive but time consuming to administer resulting in respondent fatigue and limiting the scope for additional questions.  A shorter version of the scale has been developed based on the test samples and this needs to be validated in an industry sample. 

(3) The scale needs validating and examining in other cultural contexts. The existing study has gone some way to achieving this by developing and English version of the scale and testing it on samples drawn from Western and Asian cultures.  Versions of the questionnaire need to be developed in other languages and tested in different cultural contexts.  It will be interesting to determine if there are any national or cultural as well as industry difference in this cor competence of firms.

(4) There is a need to validate the construct using additional mechanisms.  We have used a direct measure of network competence to validate our scale. However, all the studies conducted so far have relied on one respondent from each organization to assess a firm. This limitation can be overcome in two ways. Firstly, we can use multiple respondents in each firm including people drawn from different areas (such as marketing, purchasing, research and development) and different management levels (e.g. top, middle and lower management). This will give us a better picture from inside a firm. Secondly, network studies in which partners judge the network competence of their counterparts can contribute to our understanding of the perceived network competence of a firm by other actors.  As has been shown in studies of market orientation, the correlations between self perceived and others perceptions can be problematic.
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Figure 1: The Components of Network Competence
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Table 1: Network Management Framework 

	Level of Management

	Level 1: Industries as Networks - Network Visioning

	Level 2: Firms in Networks - Net Management

	Level 3: Relationship Portfolios - Portfolio Management

	Level 4: Exchange Relationships - Relationship Management


(source: Möller and Halinen 1999, p. 417)

Table 2: Planning Task Implementation Sub-Scale
	Planning

Number of cases
	GER

308
	UK1

27
	UK2

13
	DK

14
	MA

36

	We evaluate the quality of our technical knowledge.
	.44
	.23
	.72
	.65
	.82

	We evaluate the effectiveness of our R&D.
	.53
	.46
	.89
	.69
	.64

	We try to identify gaps in our firm's technical knowledge.
	.45
	.41
	.87
	.70
	.69

	We assess the kinds of technical knowledge we need to source outside the firm.
	.52
	.66
	.86
	.77
	.68

	We integrate the various demands for external technical knowledge within the firm.
	.56
	.60
	.45
	.63
	.67

	We evaluate the way our relationship with each technical partner depends on our relations with other technical partners.
	.48
	.56
	.66
	.60
	.78

	We evaluate the way our relationship with each technical partner interferes with our relations with other technical partners.
	.55
	.61
	.49
	.65
	.68

	We evaluate the way our relationship with each technical partner helps our relations with other technical partners.
	.61
	.67
	.52
	.35
	.67

	We evaluate the way each of our technical partners contributes to successful innovation by our firm.
	.57
	.79
	.71
	.71
	.73

	We evaluate the way the results of collaboration with each of our technical partners fit together.
	.49
	.77
	.77
	.41
	.75

	We evaluate the way our collaboration with our technical partners contributes to achieving our firm's strategic objectives.
	.49
	.78
	.77
	.70
	.73

	We compare our technical partners in terms of their technical knowledge.
	.55
	.61
	.75
	.60
	.68

	We compare our technical partners in terms of their R&D productivity.
	.55
	.53
	.83
	.63
	.63

	We compare our technical partners in terms of their production knowledge.
	.42
	.48
	.30
	.63
	.67

	We evaluate developments taking place in relevant areas of technology.
	.50
	.54
	.82
	.47
	.73

	We evaluate the innovation activities of our competitors.
	.47
	.48
	.49
	.76
	.61

	We identify the technical partners of our competitors.
	.37
	.53
	.66
	.59
	.43

	Cronbachs alpha
	.87
	.90
	.94
	.92
	.94


Table 3: Organizing Task Implementation Sub-Scale
	Organizing

Number of cases
	GER

308
	UK1

32
	UK2

15
	DK

15
	MA

41

	We allocate available financial resources to each relationship with our technical partners (e.g. travel budgets).
	.45
	.69
	.60
	.60
	.58

	We decide how much we will adapt to the requirements of each technical partner.
	.54
	.67
	.57
	.72
	.57

	We establish objectives for relationships with each technical partner.
	.68
	.66
	.90
	.43
	.83

	We organize regular meetings among those in our firm involved in relationships with our technical partners.
	.49
	.74
	.89
	.68
	.73

	We initiate meetings and discussions among those in our firm involved in relationships with our technical partners.
	.63
	.79
	.90
	.78
	.65

	We initiate meetings and discussions between those in our firm involved in relationships with our technical partners and our R&D people.
	.55
	.67
	.91
	.76
	.66

	Those in our firm involved in relationships with our technical partners discuss the requirements of each of our technical partners.
	.60
	.57
	.83
	.65
	.79

	Those in our firm involved in relationships with our technical partners discuss the objectives for the relationship with each of our technical partners.
	.59
	.81
	.80
	.65
	.76

	Cronbachs alpha
	.83
	.91
	.94
	.88
	.90


Table 4: Staffing Task Implementation Sub-Scale
	Staffing

Number of cases
	GER

308
	UK1

33
	UK2

14
	DK

14
	MA

44

	We assign people to each relationship with our technical partners.
	.57
	.44
	.79
	.68
	.73

	We assign responsibility to people for each relationship with our technical partners.
	.51
	.49
	.78
	.73
	.70

	We coordinate the activities involved in different relationships with our technical partners.
	.61
	.75
	.65
	.80
	.75

	We coordinate the people involved in different relationships with our technical partners.
	.68
	.81
	.66
	.82
	.84

	We solve the problems around resource allocation among relationships.
	.58
	.56
	.72
	.61
	.50

	We work out compromises between the people responsible for individual relationships with technical partners.
	.61
	.70
	.79
	.62
	.76

	We settle conflicts between the people responsible for individual relationships with technical partners.
	.61
	.69
	.60
	.79
	.81

	We try to avoid conflicts between the people responsible for individual relationships with technical partners.
	.59
	.44
	.36
	.72
	.70

	Cronbachs alpha
	.85
	.86
	.89
	.91
	.92


Table 5: Controlling Task Implementation Sub-Scale
	Controlling

Number of cases
	GER

308
	UK1

33
	UK2

15
	DK

15
	MA

43

	We assess the extent to which people involved in relationships with different technical partners communicate with each other.
	.56
	.62
	.25
	.85
	.81

	We assess how much effort our people put into relationships with technical partners.
	.66
	.75
	.73
	.78
	.77

	We monitor the extent to which relationships with our technical partners work to our advantage.
	.71
	.58
	.59
	.90
	.68

	We evaluate the performance of the people involved in relationships with our technical partners.
	.63
	.62
	.41
	.84
	.82

	We monitor differences between expected and actual performance in relationships with our technical partners.
	.64
	.77
	.62
	.88
	.91

	We monitor the extent to which our technical partners carry out the tasks they agreed to.
	.58
	.45
	.61
	.85
	.75

	We evaluate the extent to which the outcomes from different relationships are compatible.
	.50
	.60
	.48
	.79
	.82

	Cronbach’s alpha
	.85
	.86
	.80
	.95
	.94


Table 6: Initiating Task Implementation Sub-Scale
	Initiation

Number of cases
	GER

308
	UK1

36
	UK2

12
	DK

16
	MA

45

	We visit potential technical partners in order to get to know them.
	.61
	.61
	.71
	.71
	.67

	We inform potential technical partners about out technical knowledge.
	.56
	.45
	.63
	.53
	.75

	We maintain contact with potential technical partners.
	.67
	.74
	.81
	.54
	.78

	We use existing technical partners as a source of information about potential technical partners.
	.66
	.50
	.67
	.61
	.66

	We use organizations, apart from our existing technical partners, to identify potential technical partners (e.g. chambers of commerce, consultants, industry associations, government organizations).
	.44
	.49
	.25
	.81
	.64

	We visit industrial fairs and exhibitions to identify potential technical partners.
	.52
	.68
	.73
	.71
	.80

	We look at company advertisements in specialized technical journals to identify potential technical partners.
	.40
	.72
	.11
	.73
	.81

	We search for research reports to identify potential technical partners.
	.51
	.66
	.15
	.81
	.57

	Cronbachs alpha
	.82
	.86
	.80
	.89
	.91


Table 7: Exchange Behavior and Task Implementation Sub-Scale
	Exchange

Number of cases
	GER

308
	UK1

34
	UK2

14
	DK

15
	MA

45

	We exchange general technical information with our technical partners.
	.57
	.42
	.61
	.74
	.77

	We exchange confidential technical information with our technical partners.
	.50
	.25
	.69
	.70
	.17

	Our people discuss social and personal matters with people from our technical partners.
	.48
	.46
	.52
	.55
	.40

	There are people in our firm who act as first points of contact when our technical partners have questions.
	.60
	.69
	.63
	.63
	.74

	There are people in our firm who act as first points of contact when others in our firm have questions about our technical partners.
	.66
	.54
	.68
	.59
	.71

	We inform others in our firm about the requirements of our technical partners.
	.57
	.63
	.71
	.73
	.71

	We try to make contacts with people working for our technical partners.
	.70
	.62
	.80
	.75
	.78

	We try to keep communication going with people working for our technical partners.
	.73
	.52
	.81
	.76
	.81

	We discuss ways of collaborating with people from our technical partners.
	.63
	.45
	.76
	.76
	.71

	Cronbachs alpha
	.87
	.81
	.91
	.91
	.89


Table 8: Coordinating Task Implementation 

	Coordination

Number of cases
	GER

308
	UK1

34
	UK2

14
	DK

14
	MA

46

	We put people from our technical partners in contact with key people in our firm.
	.63
	.76
	.75
	.83
	.76

	We put people in our firm in contact with key people from our technical partners.
	.56
	.82
	.85
	.86
	.70

	We initiate personal contacts between people in our firm and our technical partners.
	.53
	.70
	.70
	.86
	.86

	We guide the activities in individual relationships with our technical partners.
	.58
	.63
	.72
	.75
	.65

	We coordinate the activities in each relationship with our technical partners.
	.57
	.62
	.86
	.73
	.69

	We work out compromises between our firm and our technical partners.
	.66
	.77
	.83
	.83
	.78

	We solve conflicts between our firm and our technical partners.
	.71
	.80
	.95
	.85
	.78

	We organize meetings between our firm and our technical partners to solve conflicts of interests.
	.64
	.63
	.74
	.91
	.74

	In internal discussions, people in our firm argue strongly on behalf of the interests of our technical partners.
	.53
	.72
	.91
	.49
	.64

	People from our firm argue strongly for our interests in discussions with our technical partners.
	.56
	.56
	.69
	.80
	.67

	Cronbachs alpha
	.87
	.92
	.95
	.95
	.93


Table 9: Item-Total Correlations and Cronbach Alphas for Task Implementation Component Scales

	Number of cases

Cross-relational task implementation
	GER

308
	UK1

39
	UK2

16
	DK

17
	MA

49

	Planning
	.59
	.78
	.78
	.91
	.77

	Organizing
	.75
	.74
	.82
	.93
	.88

	Staffing
	.69
	.77
	.82
	.89
	.84

	Controlling
	.74
	.77
	.81
	.87
	.81

	Cronbachs alpha
	.85
	.89
	.91
	.96
	.92

	Relationship-specific task implementation
	
	
	
	
	

	Initiation
	.61
	.70
	.90
	.72
	.78

	Exchange
	.63
	.85
	.93
	.83
	.85

	Coordination
	.70
	.81
	.96
	.89
	.81

	Cronbachs alpha
	.80
	.89
	.97
	.90
	.91

	Task implementation Scale
	
	
	
	
	

	Cross-relational task implementation
	.72
	.73
	.86
	.87
	.83

	Relationship-specific task implementation
	.72
	.73
	.86
	.87
	.83

	Cronbachs alpha
	.84
	.84
	.93
	.92
	.91


Table 10: Network Competence Qualifications Scales

	Number of cases 

Specialist qualifications
	GER

308
	UK1

35
	UK2

15
	DK

17
	MA

45

	They have technical expertise.
	.48
	.31
	.20
	.65
	.61

	They have business expertise.
	.42
	.70
	.39
	.64
	.59

	They have legal expertise.
	.33
	.55
	.22
	.41
	.47

	They can talk to our technical partners in the partners' own language.
	.36
	.65
	.06
	.61
	.59

	They have good relations with each other.
	.34
	.47
	.26
	.82
	.74

	They have good relations with important people in our firm.
	.43
	.76
	.62
	.70
	.74

	They have good relations with people in other firms.
	.40
	.72
	.46
	.78
	.71

	They have good knowledge about the way our firm works.
	.56
	.67
	.41
	.77
	.63

	They have good knowledge about the way our technical partner firms work.
	.53
	.82
	.77
	.83
	.64

	They are experienced in dealing with technical partners.
	.50
	.84
	.70
	.81
	.65

	We as a firm already have encountered everything that can happen in relationships with technical partners.
	.31
	.43
	.63
	.36
	.41

	We as a firm know all the good and bad things that can happen in technical collaboration with other firms.
	.38
	.46
	.68
	.43
	.38

	Cronbach's alpha
	.77
	.89
	.80
	.90
	.88

	Social qualifications
	
	
	
	
	

	They work well together.
	.49
	.59
	.72
	.90
	.75

	They easily understand the needs of other people.
	.60
	.69
	.91
	.95
	.76

	They easily communicate their needs to others.
	.61
	.73
	.80
	.90
	.78

	They confidently handle negotiations with others.
	.63
	.73
	.75
	.64
	.67

	They mix well with other people.
	.63
	.77
	.73
	.92
	.76

	They easily sense potential conflict.
	.64
	.86
	.85
	.88
	.67

	They can work out constructive solutions when there is conflict.
	.61
	.81
	.87
	.88
	.80

	They can easily put themselves in another person's position.
	.60
	.89
	.75
	.93
	.83

	They can easily understand other people's behavior.
	.61
	.86
	.86
	.96
	.75

	They are reliable.
	.56
	.61
	.68
	.64
	.74

	They are friendly when dealing with other people.
	.46
	.81
	.80
	.75
	.72

	They easily adapt their behavior to the person they are dealing with.
	.44
	.80
	.84
	.83
	.78

	They have a healthy degree of self-criticism.
	.66
	.87
	.80
	.90
	.62

	They have a good sense of the give and take in relations with others.
	.52
	.87
	.85
	.89
	.71

	Cronbach's alpha
	.89
	.96
	.96
	.98
	.95

	Qualifications Sub scale
	
	
	
	
	

	Specialist qualification
	.58
	.86
	.61
	.82
	.75

	Social qualification
	.58
	.86
	.61
	.82
	.75

	Cronbach's alpha
	.74
	.92
	.73
	.89
	.86


Table 11: Measurement of network competence

	Overall Network competence

Number of cases
	GER

308
	UK1

38
	UK2

16
	DK

17
	MA

51

	Task implementation
	.59
	.73
	.66
	.76
	.52

	Qualification
	.59
	.73
	.66
	.76
	.52

	Cronbach's alpha
	.72
	.84
	.78
	.86
	.67


Table 12: Correlation Between Network Competence, Technological Interweavement and Innovation Success

	
	GER
	UK1
	UK2
	DK
	MA

	network competence -> technological interweavement
	.52***

(308)
	.58***

(38)
	.54**

(16)
	.64***

(18)
	.47***

(52)

	network competence -> innovation success
	.42***

(308)
	.56***

(33)
	.51*

(14)
	.67***

(17)
	.59***

(52)

	technological interweavement -> innovation success
	.43***

(308)
	.39**

(33)
	n.s.
	.47*

(17)
	.43***

(53)

	* p < .10, ** p < .05, *** p < .01, number of cases in brackets


Table 13: Correlations Between Market Orientation, Network Competence and Technological Performance

	
	market orientation
	network competence

	network competence
	.61***

(112)
	-

	technological interweavement
	.44***

(113)
	.54**

(124)

	innovation success
	.49***

(108)
	.57***

(116)

	* p < .10, ** p < .05, *** p < .01, number of cases in brackets


Table 14 A NetCompTest Scale Items

	
	

	We evaluate the way our relationship with each technical partner depends on our relations with other technical partners.
	C

R

O

S

S

R

	We evaluate the way our relationship with each technical partner interferes with our relations with other technical partners.
	

	We organize regular meetings among those in our firm involved in relationships with our technical partners.
	

	We assign people to each relationship with our technical partners.
	

	We assign responsibility to people for each relationship with our technical partners.
	

	We use organizations, apart from our existing technical partners, to identify potential technical partners (e.g. chambers of commerce, consultants, industry associations, government organizations).
	R

-

S

P

E

C

	We visit industrial fairs and exhibitions to identify potential technical partners.
	

	We look at company advertisements in specialized technical journals to identify potential technical partners.
	

	We discuss ways of collaborating with people from our technical partners.
	

	We put people from our technical partners in contact with key people in our firm.
	

	We put people in our firm in contact with key people from our technical partners.
	

	They have good relations with important people in our firm.
	S

P

E

C

	They have good knowledge about the way our firm works.
	

	They have good knowledge about the way our technical partner firms work.
	

	They are experienced in dealing with technical partners.
	

	They easily communicate their needs to others.
	S

O

C

I

A

L

	They confidently handle negotiations with others.
	

	They mix well with other people.
	

	They easily sense potential conflict.
	

	They can work out constructive solutions when there is conflict.
	

	They can easily put themselves in another person's position.
	

	They can easily understand other people's behavior.
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