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ABSTRACT

This paper analyses the relationship between human resource flexibility and coopetition in a sample
of Spanish manufacturing firms. Using data from a panel of 1,626 Spanish industrial firms in the pe-
riod of 2003-2006, the paper tests a model of research hypotheses and analyses the differences of
firms characteristics and technological strategy among coopetition and non-coopetition firms.
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INTRODUCTION

Coopetition, the strategic phenomenon in which firms engage in simultaneous cooperation and com-
petition with each other (Nalebuff and Brandenburger, 1996), is intriguing in theoretical as well as
practical terms (Gnyawali et al., 2006). Although some scholars suggest that collaboration among
rivals may inhibit competition by facilitating collusion or by shaping industry structure in anticom-
petitive ways, others suggest that firms derive valuable resources from other collaborative-competitive
relationships and strengthen their competitive capabilities (Gnyawali and Madhavan, 2001).

The findings of existing studies on coopetition and innovation imply that relationships between com-
peting firms include unique characteristics that are lacking in relationships between non-competitors,
and that these characteristics might product different results in terms of innovation. However, despite
the growing relevance of the topic, the development of theoretical frameworks for innovation-related
coopetition is still in an emergent phase (Ritala and Hurmelinna-Laukkanen, 2009). Our aim in this
study is to address this gap, and to focus on the question of how innovation-related coopetition differs
from non-coopetition in terms of some flexibility dimensions related to human resources and to the
network process of accessing and deploying knowledge within the firm.

THEORY AND HYPOTHESES

According to the knowledge-based view, a firm gains a competitive advantage by exploring, exploit-
ing, and integrating different specialized knowledge areas through internal R&D activities and exter-
nal technology sources (Grant, 1996). Focusing on in-house R&D activities allows a firm to develop
its core technological capabilities and experience higher economic returns while allowing for better
control and tacit knowledge understanding embedded in the development process (Kessler et al.,
2000). Alternatively, a firm should implement external technology sourcing to broaden its existing
technological knowledge base, keep abreast of cutting-edge technologies, and remain flexible (Grant,
1996).

The existing literature addresses various modes of external technology acquisition. These modes in-
clude cooperative agreements, R&D outsourcing, inward technology licensing, and mergers and ac-
quisitions. This paper focuses on R&D cooperation and outsourcing because they are more related to
organizational flexibility. First, firms can improve their technological innovation by collaborating

05



Journal of Global Strategic Management | V. 4 | N. 2 | 2010-December | isma.info | 5-16 | DOI: 10.20460/JGSM.2010415821

with competent competitors (Tether, 2002). By sharing technological knowledge and skills, firms in-
volved in this type of cooperative agreement may create a synergistic effect on new knowledge crea-
tion (Inkpen and Pien, 2006). A firm collaborating with its competitors may therefore gain better inno-
vation performance than by working alone. Using this approach, firms can simultaneously accelerate
their capability development and reduce technological innovation time and risk. Furthermore, collabo-
ration provides a good opportunity to firms to measure their competitors’ technological levels. Firms
that are more knowledgeable about their competitors’ technology strategies are better able to differen-
tiate themselves from their competitors. Firms can also learn lessons from their competitors’ techno-
logical innovation mistakes or problems.

Coopetition creates value through cooperation between competing organizations, aligning different
interests toward a common objective and helping to create opportunities for competitive advantage by
removing external obstacles and neutralizing threats. It implies that organizations can interact in ri-
valry due to conflicting interests and at the same time cooperate due to common interests. Firms that
engage in coopetition ties find themselves gradually enmeshed in a network of crosscutting ties. Con-
sistent with well-established network arguments, such firms derive several benefits from their coopeti-
tion network, such as easier and earlier access to a large volume of network resources, earlier knowl-
edge of important developments in the industry, and ability to control information and resource flows
in the network. The existence of simultaneous cooperative and competitive relations possesses a
unique dynamic that is just beginning to be understood (Ketchen et al., 2004).

The most prominent theoretical and conceptual approach to coopetition and innovation includes argu-
ments from game theory, the resource-based view (RBV) and capability theory, and transaction cost
economics (see Lado et al., 1997; Quintana-Garcia and Benavides-Velasco, 2004, for a thorough dis-
cussion on coopetition from these perspectives). According to these views, competitors are sometimes
in a position to engage in positive-sum games that create value for all participants (the game-theoretic
perspective). Further, competitors sometimes possess similar knowledge and a common market vi-
sion, which helps them to engage in such collaboration (the RBV perspective). Conversely, from the
perspective of transaction cost economics coopetition is considered an extremely risky business be-
cause competitors have individual business incentives that might lead to opportunistic behaviour.

Regarding flexibility, the most frequent approach to analyse flexibility in organizations is the RBV
and capability theory. Competitive behaviour depends not only on the firm’s ability to exploit its re-
sources but on exploring new not yet existing or at least fully realized dynamic capabilities
(Rothaermel and Hess, 2007). Flexibility options have the potential to broaden the range of capabili-
ties necessary to innovate. Wright and Snell (1998) define flexibility as a firm’s ability to quickly re-
configure resources and activities in response to environmental demands. To attain the level of flexi-
bility that customers value. This paper focuses on the influence of external workplace and technology
flexibility on coopetition because this flexibility is more related to the firm’s inter-organizational co-
operation and to the process of accessing and deployment of knowledge in the firm that may influence
more strongly the innovation process and the competitive behaviour of the firm.

Much of a firm’s innovation now occurs in conjunction with other firms (competitors, customers &
suppliers) rather than inside the firm because the increasing complexity of markets makes difficult for
firms to have all of the resources necessary to innovate. Since developments in non-core knowledge
areas have become very rapid, it is no longer feasible to keep up with all of these knowledge areas in
as much detail as needed (Quinn, 2000). External sources of knowledge are sometimes the only option
for firms that wish to keep up-to-date. Prior research suggests that the use of flexible employment
contracts or outsourcing may be perfectly compatible with the achievement of innovation in dynamic
and high-technology environments to ensure the presence of knowledge resources that may be beyond
existing internal capabilities (Matusik and Hill, 1998; Nesheim, 2003).

Exhibit 1 depicts the research model. The next paragraphs develop the research hypotheses. We pro-
pose that several workplace flexibility practices are positively related to coopetition: temporary em-
ployment, hire of R&D employees, and R&D outsourcing. Two more technological flexibility dimen-
sions are also proposed to be positively related to coopetition: financial participation in innovative
firms, and technological cooperation with customers and suppliers. The purpose of this research is to
contribute to develop theoretical frameworks for innovation-related coopetition. Recent studies find
that flexibility dimensions are relevant to analyse the firm’s competitive behaviour of firms in the
innovation field (e.g., Martinez-Sénchez et al., 2009).
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Exhibit 1. Research Model

Temporary employment (H1) Financial participation

in R&D firms (H4)

. Technological
Hire of R&D employees (H2) coopetition

Technological coopera-

4 tion with customers

(H5a) and suppliers
(H5b)

R&D outsourcing (H3) Control variables

First, temporary employment is an external flexibility dimension that contributes to adjust the stock of
employees and skills in a dynamic environment. Dynamic environments are characterized by varia-
tions in product demand but also in technologies and in customer preferences. When the firm’s operat-
ing environment is highly dynamic, previously developed capabilities may not be able to keep up with
the frequent changes in technological conditions. The misfit between a firm’s existing capabilities and
the firm’s operational environment may be mitigated if the firm has flexibility to explore new areas
and build new capabilities. The use of temporary employment opens new possibilities to firms that
cooperate technologically with competitors. Training, recruitment, and hiring costs are lower for tem-
porary than for permanent employees, and firms can manage capacity more efficiently (Kalleberg and
Mardsen, 2005). On the other hand, firms may also develop flexibility capabilities by accessing, creat-
ing, and implementing ‘new knowledge’. Therefore, the use of temporary employment in innovative
activities may facilitate the competitive behaviour related to coopetition.

Hypothesis 1. The percentage of temporary employment in the workforce is positively related
to technological coopetition.

Firms may also need access to relevant external knowledge through specialised R&D employees who
bring knowledge of occupational and industry best practices into the firm. External knowledge may
leverage the internal stock of knowledge to develop innovations in order to overcome greater environ-
mental uncertainty. Nesheim (2003) and Nesheim et al. (2007) found that firms use external personnel
and consulting firms in core value-creation areas to bring knowledge and industry ‘best-practices’ into
the firm. Compared with others, firms that hire R&D experts are more likely to benefit from special-
ized knowledge that complements in-house expertise by acquiring, processing, and using diverse in-
formation and resources and in turn undertaking a wide range of competitive activities that favour
coopetition. Therefore, firms that incorporate R&D experts are in a better position to establish coop-
erative relationships with competitors because they are able to advance in new technological fields
and complement the stock of knowledge of core employees in the coopetition firms.

Hypothesis 2. The use of external R&D employees is positively related to technological co-
opetition.

The outsourcing of some innovative activities may also bring new knowledge and complement inno-
vation capabilities of core employees in firms who cooperate technologically with competitors. When
properly planned and executed, firms that outsource R&D reduce innovation process obstacles and
maximize innovation and overall company performance (Gupta et al., 2009; Huang et al., 2009; Wata-
nabe and Hur, 2004). In addition, R&D outsourcing can be treated as an external learning process and
has direct implications regarding how effectively firms can apply existing knowledge from outside
sources to produce innovation performance (Kessler et al., 2000). Mol et al. (2004) find that during
periods of increased product innovation, firms intensify their global searching activity to obtain and
combine knowledge from various specialised sources. Similarly, firms that conduct their own R&D
and seek external knowledge related to their core competences can more effectively incorporate this
external knowledge and use it to enhance the innovation needed in coopetition (Bierly et al., 2009).
Thus, we propose:

Hypothesis H3. The outsourcing of R&D activities is positively related to technological co-
opetition.
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Cooperative ties with competitors provide a firm with opportunities to learn about its partners and
afford access to resources residing in the network. Gnyawali and Madhavan (2001) suggested that
network resources are critical in shaping a firm’s competitive behaviour. Firms with a superior posi-
tion in their networks are likely to learn about competitive opportunities sooner and use that knowl-
edge in planning and executing competitive actions. Structurally advantaged firms have more opportu-
nities to learn about the capabilities of other firms in the network, have greater flexibility to take ac-
tion based on such knowledge, and can draw key assets from the network with less difficulty. A
source of superior advantages for firms in network relationships is the financial participation in R&D
firms that develop technological innovations. This access to external knowledge enables the firm to
stay in a better position to cooperate with competitors because on-going R&D projects provide the
edge to advance the technological fields that create value and new markets. Thus, we propose:

Hypothesis H4. The financial participation in firms that develop technological innovations is
positively related to technological coopetition.

The empirical studies that have focused on the connection between different collaborative R&D part-
ners and innovative performance provide evidence of the fact that competitors differ from other kinds
of collaboration partners in innovation, and that cooperation between competitors contributes more to
creating completely new products than cooperation between non-competing firms (Quintana-Garcia
and Benavides-Velasco, 2004; Tether, 2002). According to the game theory, coopetition is rational
when cooperating with a competitor increases the size of the market so that there is more to allocate
among the participants than there would be otherwise. With respect to innovation activities, this intui-
tion seems to be particularly applicable. Creating new product and services or improving current ones
in collaboration with competitors may increase the size of the current market or create completely new
ones. This leaves the collaborating competitors better off than if they had not been collaborating.

Research suggests that the more competitive actions a firm undertakes or the more competitively ag-
gressive the firm is, the more likely that it will increase market share and profitability, and improve its
competitive advantage (Young et al., 1996). Thus, firms that cooperate technologically with customers
and suppliers have broader learning opportunities as they are exposed to a large amount of informa-
tion from diverse environments. Such firms may be more externally oriented and can take advantage
of external resources more efficiently.

Suppliers usually have greater expertise and better knowledge of components and parts that are critical
to a firm’s technological development. Their expertise and different perspectives may make it easier
for a firm to create new product development methods and to identify potential technical problems
and increasingly difficult and costly design changes (Kessler and Chakrabatri, 1996). Collaborating
with customers is also important because it helps to identify technology development market opportu-
nities and reduces the likelihood of poor design in the early stages of development (Brockhoff, 2003).
Consequently, firms that cooperate technologically with customers and suppliers are likely to possess
the internal capabilities needed to use network resources more efficiently and effectively and therefore
benefit more from cooperating with competitors and increasing the size of the market through coopeti-
tion.

Hypothesis H5a. Technological cooperation with customers is positively related to technologi-
cal coopetition.

Hypothesis H5h. Technological cooperation with suppliers is positively related to technologi-
cal coopetition.

METHODS

In order to test these hypotheses, we conducted an empirical study on Spanish industrial firms. We use
the Survey of Business Strategies (SBS) questionnaire which contains a set of statements that permit
the study of competitive behaviour for a great number of Spanish industrial firms. The SBS is an an-
nual survey conducted by the SEPI Foundation in collaboration with the Spanish Ministry of Industry
with the objective of knowing the evolution of the characteristics and strategies of Spanish industrial
firms. This survey contains information about markets, customers, products, employment, technologi-
cal activities and economic-financial data of the firms. The reference population comprises industrial
firms operating in Spain and with more than 10 employees, with representativeness being one of its
characteristics. We develop a database with panel data from 1,367 industrial firms in the period 2003-
2006.
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The research hypotheses were tested through logistic regression analysis. The dependent variable in
the study is a dummy variable that indicates if the company cooperates technologically with competi-
tors. The independent variables are:

- Four measures of external flexibility: the percentage of temporary employees in the workforce, the
hire of employees with R&D experience (dummy), the outsourcing of R&D activities (dummy), and
the financial participation in firms that are developing technological innovations (dummy).

- Two dummies of technological cooperation in the supply chain with customers and suppliers.

The regression analysis controls for: firm size (logarithm of sales) because firm size is widely ac-
cepted as a predictor of competitive behaviour (e.g., Miller and Chen, 1996); R&D effort (percentage
of R&D employees in the workforce); firm’s performance (return on sales) as previous performance is
likely to influence competitive behaviour (Young et al., 1996); identity between firm ownership and
control (dummy), and industry. Before the multivariate analysis, a comparative study was also carried
out to study differences between coopetition and non-coopetition firms. Contingency analysis and
means comparisons (t-test) are used in this descriptive study.

RESULTS

Coopetition is a marginal strategy among Spanish manufacturing firms. Only 2.63% of companies
cooperated technologically with competitors in the period 2003-2006, whereas technological coopera-
tion with suppliers (21.24%), customers (18.03%), and R&D centres (22.26%) is more widespread.
Nevertheless, coopetition is positively associated to these other forms of technological cooperation.
Exhibit 2 indicates several contingency indicators between coopetition and technological cooperation
with suppliers, customers and R&D centres. The results indicate that coopetition is positively associ-
ated to other forms of technological cooperation in the value added chain: firms that cooperate techno-
logically with competitors also cooperate with suppliers (82.95%), customers (76.13%) and R&D
centres (86.93%).

Exhibit 2. Contingency Indicators of Association between Coopetition and
Other Forms of Technological Cooperation in The Supply or Value Added
Chain

Suppliers Customers R&D centres
Chi-square Pearson 411,345%*4 412,870%*4 436,769**
Continuity Correction 407,566*** 408,843*** 432,940**4
Likelihood Ratio 316,941*** 293,486** 346,516**
Phi Statistic 0.248%*** 0.248*** 0.256***

+p<0.1 *p<0.05 **p<0.01 ***p<0.001

The percentage of coopetition firms increases in the sample of innovative firms. Considering only
those firms (21% of total firms) that have developed at least 1 product innovation in the surveyed pe-
riod, 6.23 per cent cooperated technologically with competitors. The percentage of coopetition firms is
also higher (5.56%) in the sample of firms that have developed at least 1 process innovation in the
surveyed period (27% of total firms). Similarly, the percentage of coopetition firms in the group of
patenting firms (6.3% of total firms) is much higher (51%) than among non-coopetition firms. The
contingency indicators for these sub-samples of firms also show that coopetition is positively associ-
ated to other types of technological cooperation and that cooperation with suppliers, customers and
R&D centres is higher among coopetition firms and the differences are statistically significant
(p<0.001). The percentages of coopetition firms that also cooperate with suppliers, customers and
R&D centres are similar to the percentages in the total sample; for instance product innovative firms
that cooperate technologically with competitors also cooperate with suppliers (79.5%), customers
(75%) and R&D centres (90.9%).

Exhibits 3, 4 & 5 show mean differences (t-test) of several characteristics of the firm: organization
(size, age, employment type,...), innovation inputs, and innovation outputs. Exhibit 3 shows the dif-
ferences of organizational variables. The statistically significant results indicate that coopetition firms
are larger, older and more foreign-owned than non-coopetition firms (p<0.001). They are also highly
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dynamic and exporting firms and use more intensively their production capacity. Exhibit 4a indicates
that coopetition firms invest more resources in R&D activities and have a higher percentage of R&D
employees than non-coopetition firms. These differences are also found for those firms with positive
R&D inputs (Exhibit 4b); however the difference between coopetition and non-coopetition firms is
now significant for the percentage of equipment expenditures on sales: coopetition firms invest less
intensively in equipment than non-coopetition firms. Regarding innovation outputs, Exhibit 5a shows
that coopetition firms are more innovative than non-coopetition firms because they obtain more pat-
ents and product innovations; however Exhibit 5b indicates that these differences are less statistically
significant for those firms with positive R&D outputs, and even the number of product innovations is
lower in coopetition than in non-coopetition firms.

Exhibit 3. Mean Differences (T-Test) of Several Organizational
Variables between Coopetition and Non-Coopetition Firms

Non-coopetition firms Coopetition firms
Firm sales (thousand euros) 68,574 310,000***
Total employees 233 1,037***
Firm age 30.6 41.3***
Percentage of foreign capital 16.07 41.19%**
ROA (return on assets - percentage) 8.51 8.97
Export intensity 18.87 34.50***
Capacity utilization 82.9 87.2%**
Market dynamism 52.7 68.7***
Percentage of temporary employment 13.94 14.10
Percentage of agency workers 3.79 2.46
Percentage of full-time permanent contracts 80.01 84.23**
Percentage of part-time permanent contracts 2.02 1.11*

+p<0.1 *p<0.05 **p<0.01 ***p<0.001

Exhibit 4A. Mean Differences (T-Test) of R&D Inputs (All Firms)

Non-coopetition firms

Coopetition firms

Percentage of in-house R&D on sales 0.63 2.39***
Percentage of external R&D on sales 0.23 1.39%**
Percentage of R&D employees 1.65 6.42%**
Percentage of equipment expenditures on sales 0.9 0.65

Exhibit 4B. Mean Differences (T-Test) of R&D Inputs
(Only Firms with Positive R&D Inputs)

Non-coopetition firms

Coopetition firms

Percentage of in-house R&D on sales 2.18 2.58
Percentage of external R&D on sales 1.03 1.72*
Percentage of R&D employees 5.37 7.40%*
Percentage of equipment expenditures on sales 4.05 1.59**
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Exhibit 5A. Mean Differences (T-Test) of R&D Inputs Outputs (All Firms)

Non-coopetition firms Coopetition firms
Number of product innovations 1.76 2.64+
Number of national patents granted 0.17 0.52***
Number of international patents granted 0.24 2.90***
Number of total patents granted 0.41 3.42%**
Number of total patents/Number of product innovations 0.33 2.94***

Exhibit 5B. Mean Differences (T-Test) of R&D Inputs Outputs (Only Firms
with Positive R&D Outputs)

Non-coopetition firms Coopetition firms
Number of product innovations 9.25 5.63**
Number of national patents granted 3.23 2.71
Number of international patents granted 7.29 20.40*
Number of total patents granted 6.98 14.68*
Number of total patents/Number of product innovations 2.07 10.13**

+p<0.1 *p<0.05 **p<0.01 ***p<0.001

Exhibit 6 indicates contingency indicators of the association between coopetition and different types
of product innovation. All types of product innovation are significant and positively associated to co-
opetition. However, only 50% of coopetition firms have developed product innovations in the sur-
veyed period although this percentage is greater than among non-coopetition firms (20.3%). In the
sample of coopetition firms that develop product innovations, the main type of product innovation is
new design (79.76%), followed by new functions (61.9%), new components (55.8%) and new materi-
als (50%).

Exhibit 6. Contingency Indicators of Association between Coopetition and
Different Types of Product Innovation

New New design New New
components functions materials
Chi-square Pearson 91.908*** 87,361*** 98,794*** 84,307***
Continuity Correction 73,597*** 70,080*** 75,213*** 68,655***
Likelihood Ratio 89,090*** 86,808*** 98,701*** 70,762***
Phi Statistic 0.117%** 0.114*** 0.122%** 0.112%**

+p<0.1 *p<0.05 **p<0.01 ***p<0.001

Exhibit 7 shows that there are some statistically significant differences of types of product innovation
among product innovative firms, according to the type of external cooperation. There is a larger per-
centage of product innovative firms that use several types of product innovation among the group of
cooperation firms (columns “Yes’ in Exhibit 6). Technological cooperation with customers introduces
more statistically significant differences than other forms of external cooperation. Coopetition only
produces significant differences for the type of product innovation based on new functions.
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Exhibit 7. Mean Differences of Percentage of Product Innovative Firms
According to the Source of Product Innovation and The Type of
Technological Cooperation in the Supply Chain

Coopetition Customers Suppliers R&D Centres
No Yes No Yes No Yes No Yes
New components 49 56 46 55*** 44 55*** 45( 55***
New design 74 80 78 70%* 74 74 77 71*
New functions 48 62* 40|  60*** 42| BEF* 42| 55
New materials 52 50 48 56** 48|  56** 48|  56**

Regarding the access to sources of external technology, Exhibit 8 shows the contingency indicators of
the association between coopetition and different sources of external technology. First, the financial
participation in R&D firms that develop technological innovations is carried out by 28.4% of coopeti-
tion firms versus 4.8% of non-coopetition firms. Second, 23.86% of coopetition firms hire personnel
with business R&D experience versus 4.88% of non-coopetition firms. Coopetition firms also hire
more frequently personnel with public R&D experience (13.07% vs. 1.78%), and outsource R&D
activities than non-coopetition firms (3.4% vs. 1.2%). The stronger positive associations are for the
financial participation in R&D firms and the hire of R&D personnel. R&D outsourcing does not seem
to be positively associated to coopetition.

Exhibit 8. Contingency Indicators of Association between Coopetition and
Access to External Knowledge
Financial Personnel hired Personnel hired R&D
participation in | with private R&D | with public R&D outsourcing
R&D firms experience experience
Chi-square Pearson 185,261*** 121,217%** 107,270*** 6,688*
Continuity Correction 180,706*** 117,519*** 101,796%*** 5,035*
Likelihood Ratio 100,190%*** 70,136*** 51,113*** 4,629*
Phi Statistic 0.166*** 0.135*** 0.127*** -0.032*
+p<0.1 *p<0.05 **p<0.01 ***p<0.001

Exhibit 9 assesses the association between coopetition and the use of different flexible production
technologies: Computer-Aided Design (CAD), Local Area Networks (LAN), Numerically Controlled
Machine Tools (NCMT), Robots, and Flexible Manufacturing Systems (FMS). The percentage of
coopetition firms that use these technologies is higher, and all the differences are statistically signifi-
cant (p<0.001): CAD (68.75% vs. 37.92%), LAN (59.09% vs. 24.41%), NCMT (68.6% vs. 49.22%),
Robots (58.52% vs. 27.82%), and FMS (54.54% vs. 24.51%).

Exhibit 9. Contingency Indicators of Association between Coopetition and
Flexible Production Technology
CAD LAN NCMT Robots FMS
Chi-square Pearson 68,581*** 108,937*** 25,171%** 78,997%** 81,693***
Continuity Correction 67,289%** 107,111%%* 24,401%** 77,502%** 80,112%**
Likelihood Ratio 66,571%** 92,451%** 25,752%** 70,101%** 70,111%%*
Phi Statistic 0.102%** 0.128*** 0.062%** 0.109%** 0.111%**
Finally, Exhibit 10 shows the results of the logistic regression that tests the hypotheses. The

percent-age of temporary employment is positively related to coopetition (&= 1.331; p<0.05)
which supports hypothesis H1; the hire of R&D employees is only marginally related to
coopetition (&= 0.395; p<0.1) which does not support hypothesis H2; R&D outsourcing is not
related to coopetition (&= -0.783; p>0.1) which does not support hypothesis H3; the financial
participation in R&D firms is positively
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related to coopetition (4= 0.537; p<0.05) which supports hypothesis H4; and the technological coop-
eration with customers (&= 1.097; p<0.01) and suppliers (&= 1.507; p<0.01) are positively related to
coopetition which supports hypotheses H5a & H5b.

Exhibit 10. Logistic Regression of Technological Cooperation
with Competitors (Panel Data 2003-2006)
Logit regression
Control variables
Firm size 0.351***
(39.179)
R&D effort
5.857***
(32.197)
Firm’s performance
-0.007
(0.212)
Identity ownership-control
-0.186
(0.558)
Industry
0.043*
(5.734)
Year 2003
0.337
(1.958)
Year 2004
0.380
(2.545)
Year 2005
0.189
(0.664)
Temporary employment (H1) 1.331*
(5.400)
Hire of R&D employees (H2) 0.395"
(3.545)
R&D outsourcing (H3) -0.783
(2.682)
Financial participation in R&D firms (H4) 0.537*
(6.594)
Technological cooperation with customers (H5a) 1.097***
(23.927)
Technological cooperation with suppliers (H5b) 1.507***
(35.217)
Model statistics Chi-square = 494.15***
2 Log likelihood = 1108.51
R? Nagelkerke = 0.335

Wald statistics between parentheses +p<0.1 *p<0.05 **p<0.01 ***p<0.001

DISCUSSION AND CONCLUSION

Scholars suggest that coopetition is an intriguing phenomenon and deserves scholarly attention (Lado
et al., 1997), and the managerial trend shows increased tendency to form cooperative ties with com-
petitors and network-based competition among firms. Yet, little empirical research has addressed the
determinants of technological coopetition and its implications (Ketchen et al., 2004). By empirically
examining how external workplace and technology flexibilities are related to technological coopeti-
tion, we believe that this study advances our understanding of coopetition and suggests several possi-
bilities for future research and managerial practice.

Two points are noteworthy based on our theory and data. First, external workplace flexibility is posi-
tively related to coopetition. One direct implication is that firms that have access to external sources of
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knowledge are in a better position to cooperate with competitors because they may perceive less risk
involved in knowledge access and deployment in the network relationship. Second, technological
flexibility from networking in the supply chain is also positively related to coopetition. Then, firms
able to access technological advances in new technology-based firms and cooperate with customers
and suppliers are also better prepared to deal with the uncertainty of technological developments with
competitors. Executives need to consider how the different components in the organisational structure
interface with the external environment, and they also need to understand the implications of different
flexible dimensions for competitive behaviour.

Our result that coopetition only produces significant differences for the type of product innovation
based on new functions contributes to the literature that finds a lesser impact of coopetition on the
degree of product innovation novelty. Some studies find that different types of partners (except com-
petitors) affect this degree of product innovation novelty. For instance, Nieto and Santamaria (2007)
reveal that competitor collaboration has a negative impact on the degree of innovation. Management
analysts do not view competitor collaboration as an appropriate instrument to achieve more novel in-
novations due to lack of trust and the fear of helping a rival. However, Tsai and Wang (2009) suggest
that, depending upon the firm’s internal R&D investment, collaborating with competitors is a good
choice for a firm’s innovation performance. Firms with more efforts in internal R&D usually exhibit
stronger absorptive capacity (Cohen and Levinthal, 1990), enabling them to better incorporate and use
new knowledge from collaboration with competitors for their own ends.

This study is exploratory but opens new venues for research. We do not claim for causality in the
flexibility-coopetition relationship. Longitudinal studies should provide directions for causality be-
cause some flexibility dimensions could be caused by coopetition. The study of moderator effects
could also focus the analysis on the impact of other flexibility dimensions on coopetition.
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