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ABSTRACT

Understanding simultaneous cooperative and competitive (coopetitive) dynamics in cross-functional
software development teams is fundamental to the success of software development process. The recent
coopetition research is, however, hampered by a lack of conceptual focus, and the corresponding incon-
sistent treatment of the constructs associated with cross-functional coopetitive relationships. This study
conceptualizes and operationalizes the multi-dimensional construct of cross-functional coopetition, and
then presents an instrument for measuring this construct. Cross-functional coopetition is conceptualized
with 5 distinct and independent constructs; 3 of them are related to cross-functional cooperation, and
2 are associated with cross-functional competition. The data collected from 115 software development
project managers in Australia confirms the applicability of the constructs and their measures. This study
contributes to the extant literature by providing a consensus on the conceptualization of cross-functional
coopetitive behaviors, particularly in multi-party software development teams. The conceptual basis for
cross-functional coopetition and its instrument will aid researchers and project managers interested in
understanding coopetition in cross-functional collaborative contexts. Research and practical implications
are discussed.

Cross-functional teams
Cross-functional relationships

© 2011 Elsevier Inc. All rights reserved.

1. Introduction

Cross-functional project teams are composed of individuals
drawn from various functional units within their organization who
possess specialized knowledge and skills relevant to the com-
pletion of the project (Clark and Wheelwright, 1992; Holland
et al,, 2000; Witt et al., 2001). Prior empirical studies point out
the double-edged sword consequences of cross-functional teams
(Brown and Eisenhardt, 1995; Chen, 2007). More specifically, while
the potential for producing innovative outcomes is high, the poten-
tial for conflict and stagnation could be even higher (Levina,
2005; Tortoriello and Krackhardt, 2010). Cross-functional teams
are likely to experience tension caused by diverse professional
philosophies and competing goals from cross-functional represen-
tatives (Witt et al., 2001). As a consequence, tension, conflict, and
misunderstanding among functional units may win over coopera-
tion, and threaten commitment of team members (Swamidass and
Aldridge, 1996; Keller, 2001; Farris et al., 2003). Therefore, while
cross-functional team members must cooperate, and work toward
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the common interests of organization, they might compete with
each other in the pursuit of divergent goals, strategic priorities, and
scarce resources (Witt et al., 2001; Lin, 2007).

In the context of software development project teams, shared
resource pools, different backgrounds and project roles might make
the subgroups of business and IT professionals have different goals
of their own, in addition to the project goals (Linberg, 1999; Pee
et al., 2010). The positive interdependencies make them cooperate
with each other and promote mutual goal attainment; however,
if the conflict becomes a dominating concern, they may behave
uncooperatively in order to prevent others from achieving their
goal, since one's success is at the expense of others (Deutsch, 1949;
Johnson and Johnson, 2006). For example, end users desire specific
functions to serve individual business needs, programmers focus
on overcoming technical constraints and enhancing competency
of their careers, and project managers are concerned about influ-
encing common elements of the infrastructure for meeting budget
expectations and meeting milestones. Similarly, IT professionals
might experience similar challenges within their own teams; for
example, designers and coders may disagree on design methodol-
ogy, programming language, database server and etc. (Walz et al.,
1993; Tolfo and Wazlawick, 2008).

Performance evaluation systems can also echo teamwork (Tolfo
and Wazlawick, 2008). Individual evaluation systems encourage
individual performance search, and this may bring competition
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Cross-functional coopetition conceptualizations.

Study

Coopetition conceptualization

Coopetition effect

Confirmed effect

Tsai (2002)

Luo et al. (2006)

Lin (2007)

Cross-functional cooperation: social
interactions

Cross-functional competition: competition for
tangible resources and market share
Cross-functional coopetition: social
interactions and cross-functional competition
Cross-functional cooperation: cooperative
ability and cooperative intensity
Cross-functional competition: competition for
tangible and intangible resources
Cross-functional coopetition: cross-functional
cooperation and cross-functional competition
Cross-functional cooperation: cross-functional
coordination

Cross-functional competition: competition for

Synergic impact of competition and social
interactions on knowledge sharing

Synergic impact of cooperative ability and
competition on market learning

Positive impact of cooperative intensity among
competing units on market learning

Separate impacts of cooperation and
competition on knowledge management
processes and NPD performance

Synergic impact of competition for market
share and social interactions on knowledge
sharing.

Synergic impact of cooperative ability and
competition on market learning

Positive impact of cooperative intensity among
competing units among market learning

Positive impact of cross-functional cooperation
on knowledge management processes and
NPD performance
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tangible and intangible resources
Cross-functional Coopetition: cross-functional
cooperation and cross-functional competition

Positive impact of cross-functional
competition on NPD performance

among cross-functional team members. However, team evalua-
tion systems facilitate collective effort and collaborative practices.
According to Tolfo and Wazlawick (2008), differently manage-
ment may also stimulate competition among IT developers, for
example through signaling the possibility of obtaining rewards
and individual acknowledgement. Personal differences and ego
dispute can also lead team members to create a competitive
atmosphere. Finally, organizational culture, power dispute and
competition among managers of different functional units (who
have a representative in cross-functional projects) may have
negative repercussions on the collaboration of project members
(Linberg, 1999).

Despite the dawning recognition of the importance of simul-
taneous cooperative and competitive behaviors, to date, there
has been a lack of empirical studies that focus on the elements
that comprise these behaviors, especially at intra-organizational
levels (Walley, 2007). Research in this area is hamstrung by
the inconsistent treatment of the related constructs, cross-
functional cooperation and competition. Hence, this study attempts
to presents a conceptualization for cross-functional coopeti-
tive behaviors in an attempt to provide a consistent way of
treating them. Software development is chosen as an excel-
lent context because of its inherent simultaneous cooperative
and competitive nature (Nambisan and Wilemon, 2000; Levina,
2005; Avital and Singh, 2007). For example, extreme program-
ming (XP) is deeply focused on human relationships, and this
is due to the fact that XP strongly depends on the accep-
tance, compromise and interactions among various stakeholders
with different needs and priorities. Thus, our globally com-
petitive environment requires understanding cooperation and
competition dynamics in the success of software development
projects.

In this regard, this study targets to answer the follow-
ing research question: How simultaneous coopetitive behaviors
among cross-functional software development team members
should be modeled and measured? By cross-functional software
development teams, we refer to development teams that have
member representatives from different functional units such as
organizations/departments/and groups. This definition can cover
both traditional and globally distributed software development
teams. The contribution of this study in terms of presenting a
multi-dimensional conceptualization and instrument helps project
managers (either in traditional or global software development
teams) to (i) understand, (ii) measure, and (iii) influence and
manage different dimensions of inevitable cooperation and com-
petition in multi-party software development teams. The better

understanding and management of these dimensions (for each
project or across different projects) constitute the key practical
implication of this study. The conceptual basis and its instrument
will not only be valuable to researchers and practitioners interested
in measuring team interactions in multi-party software develop-
ment projects, but also aid future studies in examining the unique
impact of each dimension on project outcomes.

The remainder of this paper is organized as follows. First, we
present an overview of the literature on the concept of cross-
functional coopetition. Second, based on the reviewed literature,
a multi-dimensional conceptualization for cross-functional coope-
titionis postulated. The process of developing the initial instrument
isthen outlined. The result section discusses the data collection pro-
cedure and the quantitative analysis of the conceptual basis and its
instrument. The paper concludes by discussing the theoretical and
practical implications of the study.

2. Literature review

We conducted a review of coopetition in 11 major academic
databases.! Table 1 summarizes the ‘methods of conceptualizing
cross-functional coopetition’ as well as the ‘coopetition effect’ in
the previous studies. The review? demonstrates limited but dif-
ferent ways of conceptualizing coopetition across functional units.
More specifically, Table 1 implies that there are two major differ-
ences in the conceptualization of cross-functional coopetition in
the previous studies.

Firstly, while cross-functional coopetition is treated with two
separate constructs of cross-functional cooperation and competi-
tion, cross-functional cooperation and competition in each study
convey different meanings and have different indicators (as shown
in Table 1). Furthermore, the potential of statistical bias in terms
of misspecifying formative measures was found in Luo et al. (2006)

T The databases include: ScienceDirect; Business Source Premier; Inspec; Springer
Link; AIS (Association for Information System); Scopus; ProQuest; Science Journals;
ISI Web of Science; ACM Digital library; IEEE Explore.

2 The review included papers in the above databases, which either “coopetition”
or “co-opetition” was mentioned in their title, subject, or keywords. Furthermore,
the references and citations were checked to ensure not any single paper is missed.
184 papers we found. The results show that the number of publications on coope-
tition has been dramatically increased from 19 prior to 2000 to 35 in the period
2001-2005, and to 130 in the period 2006-2010. Investigating the unit of analysis
in the above studies showed that only a few studies (7 studies) have conceptualized
and empirically examined coopetition at intra-organizational levels such as strate-
gic business units (SBUs). Reviewing the findings, 3 papers were found that had
focused on coopetition across functional units.
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and Lin (2007). The extant literature points out the significant dif-
ference between formative and reflective constructs (Petter et al.,
2007). Formative measures define, produce, or cause the construct
rather than vice versa (Diamantopoulos and Winklhofer, 2001). For
example, the two dimensions of competition for tangible and intan-
gible resources form or cause the overall competition, rather than
being caused by the overall competition. However, Luo et al. (2006)
and Lin (2007) conceptualized competition for tangible and intan-
gible resources as reflective indicators. This implies a statistical
bias that refers to misspecifying formative measures as reflective
ones, and it is considered as a common source of statistical bias
in the interpretation of results (Petter et al., 2007; Cenfetelli and
Bassellier, 2009).

Secondly, each study has investigated ‘coopetition effect’ in
different ways. Tsai (2002) and Luo et al. (2006) considered cross-
functional competition as having a moderating impact on the
relationship between cross-functional cooperation and organiza-
tional outcomes, whereas Lin (2007) investigated separate impacts
of cross-functional cooperation and competition on organizational
outcomes.

In addition, it was found out that there is not sufficient attention
in investigating the antecedents or factors that generate cross-
functional coopetitive behaviors. This is somehow due to the fact
that the concept of cross-functional coopetition is largely unstud-
ied, and thus the main yet limited focus has been on understanding
this concept and investigating its impacts of organizational out-
comes. For example, the extant literature in software development
ascertains the importance of a number of factors such as project
complexity, process maturity of the organization (Fuggetta, 2000),
and perceived goal and reward interdependencies on cooperative
behaviors of team members (Pee et al., 2010). However, the extant
literature on cross-functional coopetition has not paid theoreti-
cal and empirical attention in investigating and combining these
factors in an integrated model.

In this study, we target only the first discussed issue (inconsistent
conceptualization of cross-functional cooperation and competition) in
order to provide a consensus on the conceptualization and mea-
surement of cross-functional coopetitive relationships. This would
provide a fertile ground for understanding coopetitive behaviors
and examining the antecedents and consequences of these behav-
iors in cross-functional projects.

3. Conceptualization

The previous section discussed that cross-functional coopetition
has been conceptualized with two separate constructs including:
cross-functional cooperation and cross-functional competition.
This study argues that the separation of these two constructs is an
appropriate way of modeling coopetition, and it is also consistent
with the previous studies in this area. More specifically, the extant
literature shows evidence that emphasize the distinct nature of the
two constructs of cross-functional cooperation and competition.
For example, Molleman (2009) argues that cross-functional team
members might develop simultaneous positive and negative atti-
tudes at their works. As an example, a team member may like to
help a heavily loaded colleague, while, at the same time, s/he feels
territorial competitive attitudes (Molleman, 2009). Similarly, team
work literature suggests that broad organizational perspectives and
social identities in cross-functional teams make their climate ripe
for arising political behaviors; these behaviors may, in turn, sup-
press team cohesion and cooperation (Pinto et al., 1993; Pelled
et al., 1999; Witt et al., 2001; Parker, 2003; De Clercq et al., 2009;
Lau and Cobb, 2010). The next two sections conceptualize the two
constructs of cross-functional and competition by undertaking the
following steps.

3.1. Cross-functional cooperation

The extant literature points to numerous terms and phrases
that have been used analogously with cross-functional cooperation
such as: cross-functional integration, cross-functional interaction,
cross-functional collaboration, and cross-functional coordination
(Pinto et al., 1993; Lin, 2007). Depending on the respective studies,
cross-functional cooperation has different meanings and cov-
ers different issues. For example, Anderson and Narus (1990)
refer to cross-functional cooperation as similar or complemen-
tary coordinated actions taken cross-functional representative
to achieve mutual or singular outcomes (Anderson and Narus,
1990). Fisher et al. (1997) explains cross-functional cooperation in
terms of interaction and communication-related activities (Fisher
et al., 1997). Cross-functional cooperation has been also typified
with team work, resource-sharing, collective goals and mutual
respect (Schrage, 1990). Another study, Lin (2007), examined cross-
functional cooperation in terms of communication, knowledge
sharing, coordination, and joint involvement in mutual tasks.

After reviewing the existing definitions and measures of the
cross-functional cooperation, we categorized the broad range of
definitions and meanings in three major categories: (i) cooperative
task orientation (e.g., collective tasks, spirit of helping each other),
(ii) cooperative communication (e.g., social interactions, knowl-
edge sharing), and (iii) cooperative interpersonal relationships (e.g.,
mutual respect) (Song et al., 1997; Pinto et al., 1993). This catego-
rization concurs with the conceptual definition of cross-functional
cooperation in Song et al. (1997) and Pinto et al. (1993), which is
based on the work of Deutsch (1949).

The first category, cooperative task orientation, reflects the atti-
tudes of cross-functional members in accomplishing joint tasks
such as the spirit of helping each other. Cooperative commu-
nication reflects discussion and communication patterns among
cross-functional team members. Cooperative interpersonal rela-
tionships such as close ties and gratifying relationships refer to the
third category of cross-functional cooperation.

A lack of systematic attention in conceptualizing cross-
functional cooperation is noticeable. For example, both Pinto et al.
and Song et al. simply combined different indicators that reflect
the three categories or dimensions of cooperation as reflective mea-
sures, rather than a systematic conceptualization that considers the
nature of these indicators and their relation to the construct. Given
the theoretical superiority of second-orders in studying different
dimensions of a construct, we aggregate the above three dimen-
sions as the forming dimensions of cross-functional cooperation.
Since these dimensions exert varying effects on cross-functional
cooperation rather than vice versa, cross-functional cooperation is
conceptualized to be formed by the three forming constructs of (i)
cooperative task orientation, (ii) cooperative communication, and
(iii) cooperative interpersonal relationships. This conceptualization
is believed to let us avoid the common statistical bias of misspecify-
ing separate formative dimensions as reflective ones (Petter et al.,
2007).

In addition, the conceptualization of cross-functional coopera-
tion with the above three dimensions provides a more complete
viewpoint toward this concept compared to the previous studies
in the coopetition literature (e.g., Tsai, 2002; Luo et al., 2006).

3.2. Cross-functional competition

There are relatively fewer studies on cross-functional competi-
tion compared to cross-functional cooperation. For example, Tsai
(2002) treats cross-functional competition in terms of competi-
tion for internal sources and market share among functional units.
More recently, Luo et al. (2006) and Lin (2007) extended the mean-
ing of cross-functional competition, and typify it with the degree
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to which functional units compete for limited tangible resources
(e.g., organizational capital, personnel) and intangible resources
(e.g., strategic power, top executives’ mental time and attention).
As stated in the Literature Review Section, the potential of sta-
tistical bias in terms of misspecifying formative measures was
found in Luo et al. and Lin. For example, the two dimensions of
competition for tangible and intangible resources form or cause
the overall competition, rather than being caused by the overall
competition. However, Luo et al. (2006) and Lin (2007) conceptual-
ized competition for tangible and intangible resources as reflective
indicators.

Similar to the previous discussion on cross-functional coopera-
tion, and given the superiority of second-orders conceptualization,
we aggregate the two dimensions of competition for tangible and
intangible resources as the forming constructs of cross-functional
competition.

4. Research methodology
4.1. Data collection

An empirical investigation of software development project
managers in Australia was conducted. Data was collected through
an online questionnaire survey. Following the similar key infor-
mant research to identify a person who would be highly
knowledgeable about team events, project managers were targeted
as the key respondent (Sethi et al., 2001).

A comprehensive list of ethical issues was carefully considered
before conducting the research. Responses were truly voluntary.
Project managers could answer questions anonymously. Project
managers did not represent their organizations; rather their team
experience was represented. Confidentiality and anonymity were
guaranteed to respondents.

The criterion for participation was managing or being highly
involved in a multipart software development project within the
last two years. The survey questions were represented in a ran-
dom manner. In order to handle challenges of missing data, the
submission of the survey required the valid responses for all of the
questions, which resulted in no missing data. The questionnaire
was sent through an Email that included the link to the survey
to a group of 500 members of five IT associations in Australia.
These associations are considered as the professional Australian
organizations that help experienced IT professionals develop and
broaden their expertise. There are restricted membership criteria
and the certified member status within these associations is upon
to specified criteria, which have limited the memberships to those
who carry a reasonable breadth of responsibilities, seniority, and
abilities in IT. In order to increase professionals’ motivation in fill-
ing out the survey, the survey began by highlighting the practical
implications of the study to software development teams. It was
guaranteed to send them an executive summary of the study, upon
their request.

150 questionnaires were returned (30%); out of these, 35 were
not completed, and therefore were excluded from the analysis.
Thus, 115 usable responses were obtained from a population of
IT professionals in Australia. This response rate is consistent with
Baruch and Holtom (2008) stating that those studies that are
conducted at the organizational level, and seek responses from
organizational representatives or top executives are likely to expe-
rience lower response rates, approximately 35-40% (Baruch and
Holtom, 2008).

The sample size demonstrated a relatively broad range of
projects in terms of project duration, project members, project
complexity, etc., which collectively can add up to a wide cross-
section. The sample included both in-house (72%) and outsourced

Table 2
Projects characteristics.

Sample characteristics

Project type

In-house: 83, Outsourced: 32

Number of functional units

Between 1 and 5: 84, between 6 and 10: 24, between 11 and 20: 7, more than
20: 4

Number of team members

Between 1 and 5: 41, between 6 and 10: 37, between 11 and 20: 16, more than
20: 21

Project manager experience

Less than 1 year: 12, between 1 and 2 years: 9, between 2 and 3 years: 16,
between 3 and 5 years: 19, more than 5 years: 77

Project duration

Less than 1 year: 49, between 1 and 2 years: 35, between 2 and 3 years: 19

Between 3 and 5 years: 6, More than 5 years: 6

Project complexity

Very low: 0, low: 5, slightly low: 14, moderate: 26, slightly high: 26, high: 36,
very high: 8

(28%) projects. 90% of the projects took less than three years to
be completed. The projects were mainly moderate or high in com-
plexity, which explain the reason behind involving cross-functional
representatives during the project. In addition, majority of the
project managers (67%) had more than five years experience in
software development project management. This reinforces that
representatives of the sample are mostly professionals whose
technical contributions and cross-functional experience are highly
valued. In summary, the demographics suggest that the selected
projects are representative of a considerable population of soft-
ware development projects. Detailed demographics of the projects
are given in Table 2.

4.2. Instrument development

Each of the constructs of cross-functional cooperation and
cross-functional competition in this study has multi-item scales
derived from relevant prior studies. Each measure was anchored
on a 7-point Likert scale ranging from ‘strongly disagree” to
“strongly agree” (7). In total, 13 measures were used. For cross-
functional cooperation we adapted measures from Pinto et al.
(1993) and Song et al. (1997). Items used for cross-functional com-
petition were obtained from Luo et al. (2006) and Lin (2007).
Several meetings and interviews with 3 academic colleagues and
a professor expert in designing questionnaires were conducted
to screen the measures, evaluate face validity, and note ambigu-
ous and redundant measures. As a result, Table 3 evinces the
measures for each construct and the question related to each mea-
sure.

Prior to the test of the conceptual basis and its instrument in
the target sample, we decided to have an initial content validation
by checking the model and its instrument in a similar context. For
this, 3 experienced engineers holding the position of developers in
multi-party software development teams were invited to review
the pilot of the questionnaire, and note any measure/question that
they perceived as ‘not necessary’ or ‘requires changes’ from their
software development experience perspective. There was no mea-
sure/question that was ranked as “not necessary” by all of the
software developers. They noted any item that they perceived as
ambiguous or needed more explanation. They advised us to make
minor changes in questions and the graphical representation of
the questionnaire (e.g., order of the questions, the introduction
page of the survey that explains the main objective and practi-
cal implications of the study). The results of the analysis on the
conceptual basis and its instrument are presented in the next
section.
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Table 3
Cross-functional cooperation and competition measures.

Construct

Forming constructs and Measures and Questions

Cooperative Task orientation

Integrative activities: CF representatives integrated their activities to ensure better attainment of the project outcomes.
Cohesive activities: CF representatives accomplished project tasks in a cohesive manner.
Helps in tasks: CF representatives willingly helped each other in their project activities.

Cross-functional (CF)

. Cooperative Communication
cooperation

Task commitment: CF representatives were committed in accomplishing project tasks.

Regular communication: CF representatives regularly communicated together.

Regular problem discussion: CF representatives regularly discussed common problems.

Cooperative interpersonal relationships

Close ties: CF representatives had close ties with each other.
Gratifying relationships: The relationships between CF representatives were mutually gratifying

Competition for tangible resources

Competition for resources: Overall, CF representatives regularly competed for resources.

Cross-functional (CF)

. frequently occurred.
competition

Competition for intangible resources

Tension on resource distribution: When CF representatives discussed distribution of resources among their departments, tensions

Competition for strategic attention: CF representatives tried to gain more strategic power during the project.
Competition for strategic power: CF representatives regularly competed with each other for more attention from top executives.
Protecting departmental turf: Protecting one’s departmental turf seemed to be a way of life by CF representatives.

5. Data analysis

Structural equation modeling (SEM) was applied to investigate
the measurement model, and examine the causal relationships
between dependent and independent constructs. We employed
PLS-Graph Version 03.00, which uses a principal component-based
estimation approach (Cheng, 2001). The choice of PLS rather than
covariance-based tools (e.g., Amos, LISREL) was mainly because PLS
has the ability of modeling latent constructs under conditions of
fewer statistical specifications and constraints on the data (e.g.,
assumptions of non-normality) than the covariance-based strate-
gies. PLS has also more consistency, flexibility, and robustness in
small to moderate sample sizes (Chin, 1998; Chin and Newsted,
1999). Table 4 summarizes the statistics of both measurement
items and constructs.

In terms of sample size, we followed the procedure for estimat-
ing the power (Chin et al., 2003). This procedure takes into account
the fact that both sample size and the number of model’s indicators
affect the power, and contribute to statistical estimates. In order to
control statistical power, a priori power analyses was conducted to
determine the desirable sample size before conducting the study
(Cohen, 1988). Using G*power3 software (Faul et al., 2007) with
the alpha=0.05, power of 0.8 and the effect size of 0.5 (suggested
by the method), the sample size of 102 was recommended as suffi-
cient. This indicated that the sample of 115 responses in this study
is adequate.

This study used several techniques to evaluate the reliability
and validity of the multi-dimensional conceptualization offered for
cross-functional coopetition. Since we built the conceptual basis
of this study based on the existing theoretical explanations, we
employed PLS to perform a confirmatory factor analysis (CFA). The
fit of the pre-specified model was then examined to determine
construct validities.

This factorial validity deals with whether the pattern of loadings
of the measurement items corresponds to the theoretically antic-
ipated factors (Hulland, 1999). Assessment of the measurement
model internal consistency is demonstrated when the reliability of
each measure in a scale is above 0.7 (Nunnally, 1978). Each of the
13 items had Cronbach’s alpha exceeding the recommended value
of 0.70 and with the majority loading of more than 0.85, indicating
a robust reliability.

The rigorous procedures used to conceptualize and oper-
ationalize the multi-dimensional construct of cross-functional
coopetition, and the Interviews with academics and domain

practitioners and experts suggest that the conceptual basis pos-
sesses good content validity.

We applied multitrait-multimethod techniques to examine con-
vergent validity of the constructs (Churchill, 1979). Convergent
validity was examined by generating 500 bootstrapping samples.
Composite reliability of constructs and average variance extracted
(AVE) were checked (Fornell and Larker, 1981). Convergent valid-
ity is adequate if each of the constructs has the minimum average
variance expected (AVE) of 0.50 (Fornell and Larker, 1981). Addi-
tionally, it is recommended that the factor loadings of all items
should be above 0.60 for an adequate convergent validity (Hair
etal., 1998). As shown in Table 4, measures of internal consistency
and convergent validity of all constructs were greater than 0.7 and
0.5, respectively. This finding ensured that measures of each five
constructs (task orientation, communication, interpersonal rela-
tionships, tangible resources, and intangible resources), are related
to their specified construct as a whole.

Discriminant validity was assessed by testing whether the cor-
relation between pairs of constructs is below the threshold value of
0.90, and whether the square root of AVE is larger than correlation
coefficients (Fornell and Larker, 1981; Chin, 1998). Our results as
presented in Table 5 show that the square root of the AVE for all
first-order constructs was higher than their shared variances, and
thus the variance shared between each construct and its indicators
are distinct and unidimensional. This confirmed the discriminant
validity of the constructs, and thus constructs’ measures are not
simply a reflection of other constructs of the model.

Fig. 1 illustrates the tested model in PLS, including
the loadings of the measures and the paths between the
second-order constructs (cross-functional cooperation and
cross-functional competition) and their first-order constructs.
In order to operationalize the second-order constructs of
cross-functional cooperation and competition, a repeated indi-
cators approach (the hierarchical component model) was used
(Lohmoller, 1989). As such, cross-functional cooperation and
competition were measured by the indicators of their associated
forming constructs.

The path coefficients in Fig. 1 show the relationship between
the forming components and their associated constructs of cross-
functional cooperation and competition. The contribution of each
forming construct to its associated construct (as shown in Fig. 1)
suggests that no single dimension contributed significantly to
cross-functional cooperation and competition. Instead, it was
the combination of the forming constructs that explained the
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Table 4
Outer model statistics.
Sample estimate Mean Standard error t-Statistic
Interpersonal relationships AVE=0.75 Composite reliability = 0.86
Close ties 0.84 0.83 0.05 14.72
Mutual gratifying relationships 0.88 0.89 0.02 40.99
Task orientation AVE=0.89 Composite reliability = 0.68
Integrative activities 0.79 0.79 0.04 16.5
Cohesive activities 0.84 0.84 0.03 26.27
Helping each other 0.83 0.82 0.02 27.88
Project commitment 0.81 0.81 0.03 24.79
Communication AVE=0.79 Composite reliability =0.89
Regular communication 0.91 91 0.02 43.38
Problem solving discussion 0.88 0.88 0.03 28.4
Tangible resources AVE=0.79 Composite reliability =0.89
Competition for resources 0.91 0.91 0.01 57.94
Competition for resource distribution 0.86 0.86 0.03 23.16
Intangible resources AVE=0.77 Composite reliability =0.91
Competition for strategic power 0.88 0.88 0.02 33.89
Competition for strategic attention 0.89 0.89 0.02 37.28
Competition for departmental turf 0.86 0.86 0.03 26.47
Table 5
Correlations of latent constructs.
1 2 3 4 5
Interpersonal relationships 0.86
Task orientations 0.76 0.94
Communication 0.52 0.79 0.88
Tangible resources -0.27 -0.20 -0.12 0.87
Intangible resources -0.24 -0.24 -0.24 0.68 1

second-order constructs of cross-functional cooperation and com-
petition. For example, the path coefficients between first-order
constructs of cross-functional cooperation and cross-functional
cooperation were: task orientation: 0.54, communication: 0.29,
interpersonal relationships: 0.28. This supports the applicability of
multi-dimensional conceptualization, and the importance of each
of the five forming constructs in predicting cross-functional coop-
eration and competition.

6. Discussion
6.1. Research contributions

This study attempted to answer how coopetition in cross-
functional project teams should be modeled and measured. Accord-
ingly, we postulated and operationalized a multi-dimensional
conceptualization for understanding coopetition in multi-party
software development teams. Drawn upon the organizational man-
agement literature, we modeled coopetition as being formed by five
components including: (i) cooperative task orientation, (ii) cooper-
ative communication, (iii) cooperative interpersonal relationships,
(iv) competition for tangible resources, and (v) competition for
intangible resources.

Based on the results, we demonstrated that the proposed coope-
tition instrument is a concise multiple-item scale with adequate
reliability and validity. The paragraphs below discuss the fourfold
research contributions of this study to both organizational man-
agement and software development literature.

Firstly, our literature review uncovered the concept of cross-
functional coopetition, and in a rigorous way, investigated how this
concept has been treated previously. We argued why the separation
of the constructs of cross-functional cooperation and competition
is an appropriate way for studying cross-functional coopetition.
The focus of the literature review advances the recent emphasis
on understanding coopetitive structures, and makes a contribution
to making this field more robust by explaining the constructs that
form cross-functional coopetition.

Secondly, the presented conceptualization of cross-functional
coopetition provides a consensus on the application of this concept
and its related components. While constructs of cross-functional
cooperation and competition are not new to both IS and a man-
agement field, the extant literature has treated these concepts
differently in different studies. For example, some researchers
explain cross-functional cooperation in terms of cooperative
communications, whereas some others typify it with integrated
activities. There is a need to have a consensus on cross-functional
cooperation and competition, especially when researchers are
interested to examine their impacts on project outcomes. For
example, some studies might measure competition with indica-
tors related to competition for resources, and empirically show its
positive impact on project outcomes. Whereas some others might
measure competition with indicators related to competition for
strategic power, and empirically show the negative impact of com-
petition and organizational politics on project outcomes. Having
a consensus on the conceptualization of cross-functional coopera-
tion and competition helps scholars ensure that by cross-functional
cooperation and competition, we mean and target the same things.
This study provides this consensus by investigating how these
constructs have been previously conceptualized, and proposing a
multi-dimensional conceptualization for them.

Thirdly, the unique advantage of the multi-dimensional con-
ceptualization is that it provides the possibility of examining the
impact of different forms (or dimensions) of competition (e.g., com-
petition for tangible and intangible resources) and cooperation
(e.g., task orientation, interpersonal relationships) on project out-
comes. Specifically, different forms of competition or cooperation
might engender different and even contradictory organizational
outcomes. Their mixture prevents researchers from checking
potential contradictory effects (such as positive and negative
impacts that can be neutralized by mixing), and thereby question
the efficacy and reliability of their results.

Fourthly, we successfully transformed our conceptual basis into
a validated instrument for measuring coopetition in multi-party
software development teams.
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6.2. Practical implications

Organizations are increasingly employing cross-functional
project teams for releasing software in less time and with less fric-
tion than in previous product releases. IT managers are required to
engage in coordinating the efforts among business users, IT devel-
opers, and corporate stakeholders. This need is multiplied by the
growth of offshoring and outsourcing. The entrance of broad ranges
of professionals into the software development process settings
adds to the challenges for establishing effective collaboration in
these projects (Levina, 2005).

Our research directs managers to understand and measure dif-
ferent dimensions of cooperation and competition in multi-party
software development project teams. Having a better understand-
ing of different dimensions of cross-functional cooperation and
competition provides the possibility of focusing on the comprising
dimensions to emphasize on any of them. For example, managers
may nurture the frequency of interactions among functional units
as well as close ties and gratifying relationships to promote cooper-
ation among members. This is particularly useful for those projects
that consist of cross-functional representatives who used to be
competitors. In these situations, project managers require safe and

fast ways of switching from competitive structures to cooperative
structures or visa versa. Second, managers can use the scores of
cross-functional cooperation and competition as an indicator of
team interactions quality, because cooperation and competition
appear to be highly related to project outcomes.

Third, managers can use this 13-item instrument to determine
the relative importance of 5 dimensions (i.e., cooperative task ori-
entation, cooperative communication, cooperative interpersonal
relationships, competition for tangible resources, and competi-
tion for intangible resources) in order to affect overall coopetitive
behaviors. One approach is to regress the overall cross-functional
cooperation and competition with each associated dimensions.
This is helpful particularly when cross-functional team members
have the past experience of being competitors (for example, there
are significant organizational politics among the functional units
that team members are drown), but they are currently working
in a collaborative project for a limited period. In these situations,
project managers find cooperation scores low, but they only have
a limited time and budget for improvement in team interactions.
Managers can prioritize what to do and take appropriate actions
and strategies for improving low dimensions of cooperation. The
instrument and the related measures can be also used prior to the



S. Ghobadi, J. D'’Ambra / The Journal of Systems and Software 85 (2012) 1096-1104 1103

team formation in order to evaluate the overall cooperative and
competitive relationships in the group.

Fourth, the proposed instrument can be used to track the score of
cooperation and competition in multi-party project teams by com-
paring team’s or individuals’ coopetition scores with organizational
norms. This can act as a tool for comparing coopetition scores across
different project teams, and associating them to project outcomes
such as project success in terms of meeting schedule, budget, etc.

6.3. Limitations

This study offers promise for understanding relationships
among team members in multi-party software development teams.
However, the study has a number of limitations that must be
addressed. Firstly, with regard to the limited literature on coope-
tition in software development teams, this study is significantly
driven by the theories of cooperation and competition in cross-
functional contexts. However, we believe the face validities and
examination of the conceptual basis by several software develop-
ment project managers have added to the literature in software
development teams. In line with the discussed research and prac-
tical implications, this study provides a focus for the future studies
investigating the inevitable coopetitive relationships in multi-party
software development teams.

The key respondent approach taken in this study is the second
limitation that we would like to acknowledge, since it does not
provide the inclusion of different opinions and viewpoints that exist
within the project team. However, since the major purpose of this
study is conceptualization and examining the measurement model,
we do not think that this limitation undermines the results of this
study.

Thirdly, there are concerns regarding the appropriateness of the
retrospective perspectives of project managers in this study. To deal
with this issue, participants were asked to answer the survey ques-
tions based on the project that they had most recently managed.
This strategy has increased the possibility of reflecting the actual
practices of software development teams, but this limitation is not
fully disappeared.

Finally, we acknowledge a limitation in the data set, since a con-
siderable number of projects were not large (in terms of the project
size). However, the conceptual basis in this study did not have a
dependant variable, and thus we don’t think that this limitation
might be a serious challenge for the analysis of our data.

7. Concluding points

We explored the concept of simultaneous cooperative and com-
petitive behaviors in multi-party software development teams in
particular, and cross-functional project teams in general. A con-
ceptual basis along with an examined instrument was presented
for measuring cross-functional coopetition in these contexts. This
study acts as a beginning yet important step in understanding and
examining the co-existing cooperation and competition in multi-
party software development team.

The study identified a number of gaps in the literature review
section. As stated previously, we focused only on the conceptu-
alization and operationalization of cross-functional coopetition.
The coopetition effect (the mechanism through which coopeti-
tion affect organizational outcomes) is left for investigation in
future studies. We need extensive empirical studies that theorize
how simultaneous cooperation and competition in cross-functional
teams influence project outcomes (e.g., whether there is a synergy
between cooperation and competition? Or whether their impacts
should be studied separately? Or whether there is any mediating
impact in their relationship?).

In addition, future studies should be undertaken to investi-
gate the antecedents or factors that influence the five dimensions
of cooperative and competitive behaviors in multi-party software
development teams (e.g., process maturity, goal interdependence).

Acknowledgements

We appreciate the help and advice that we received from Prof
Wynne Chin in the quantitative analysis and PLS modeling. The
authors are grateful of the constructive comments of the anony-
mous reviewers in improving the paper.

References

Anderson, J.C., Narus, ].A., 1990. A model of distributor firm and manufacturer firm
working partnerships. Journal of Marketing 44 (January), 42-58.

Avital, M., Singh, B., 2007. The impact of collaboration and competition on project
performance. In: Internation Conference on Information Systems, Montral,
Canada.

Baruch, Y., Holtom, B.C., 2008. Survey response rate levels and trends in organiza-
tional research. Human Relations 61 (8), 1139-1160.

Brown, S.L., Eisenhardt, K.M., 1995. Product development: past research, present
findings, and future directions. Academy of Management Review 20 (2),
343-378.

Cenfetelli, R.T., Bassellier, G., 2009. Interpretation of formative measurement in
information systems research. MIS Quarterly 33 (4), 689-707.

Chen, CJ., 2007. Information technology, organizational structure, and new product
development -the mediating effect of cross-functional team interaction. IEEE
Transactions on Engineering Management 54 (4), 687-698.

Cheng, EW.L,, 2001. SEM being more effective than multiple regression in par-
simonious model testing for management development research. Journal of
Management Development 20 (7), 650-667.

Chin, W.W., 1998. Issues and opinions on structural equation modeling. MIS Quar-
terly 22 (1), 7-16.

Chin, W.W.,, Newsted, P.R., 1999. Structural equation modeling analysis with small
samples using partial least squares. Statistical Strategies for Small Sample
Research 1 (1),307-341.

Chin, W.W., Marcolin, B.L., Newsted, P.R., 2003. A partial least squares latent variable
modeling approach for measuring interaction effects: results from a Monte Carlo
simulation study and an electronic-mail emotion/adoption study. Information
System Research 14 (2), 189-217.

Churchill, G.A., 1979. A paradigm for developing better measures of marketing con-
structs. Journal of Marketing Research XVI (February), 64-73.

Clark, K.B., Wheelwright, S.C., 1992. Organizing and leading ‘heavyweight’ develop-
ment teams. California Management Review 34 (3), 9-28.

Cohen, J., 1988. Statistical Power Analysis for the Behavioral Sciences. Lawrence
Erlbaum Associates, Hillsdale, NJ.

De Clercq, D., Thongpapanl, N., Dimov, D., 2009. When good conflict gets better and
bad conflict becomes worse: the role of social capital in the conflict-innovation
relationship. Journal of the Academy of Marketing Science 37 (3), 283-297.

Deutsch, M., 1949. A theory of cooperation and competition. Human Relations 2 (2),
129-152.

Diamantopoulos, A., Winklhofer, H., 2001. Index construction with formative indi-
cators: an alternative to scale development. Journal of Marketing Research 38
(2),269-277.

Farris, G.F., Hartz, C.A., Krishnamurthy, K., Mcilvaine, B., Postle, S.R., Taylor, R.P.,
Whitwell, G.E., 2003. Web-enabled innovation in new product development.
Research-Technology Management 46 (6), 24-35.

Faul, F., Erdfelder, E., Lang, A.G., Buchner, A., 2007. G* Power 3: a flexible statisti-
cal power analysis program for the social, behavioral, and biomedical sciences.
Behavior Research Methods 39 (2), 175-191.

Fisher, RJ., Maltz, E., Jaworski, B.J., 1997. Enhancing communication between mar-
keting and engineering: the moderative role of relative functional identification.
Journal of Marketing 61 (3), 57-70.

Fornell, C., Larker, D.F., 1981. Evaluating structural equation models with unobserv-
able variables and measurement error. Journal of Marketing Research 60 (7),
39-50.

Fuggetta, A.,2000. Software process: a roadmap. In: Proceedings of the Conference
on Software Engineering Limerick. ACM, Ireland, pp. 25-34.

Hair Jr., ].F., Anderson, R.E., Thatham, R.L., Black, W.C., 1998. Multivariate Data Anal-
ysis. Prentice-Hall International, Inc., Upper Saddle River, NJ.

Holland, S., Gaston, K., Gomes, ]., 2000. Critical success factors for cross-functional
teamwork in new product development. International Journal of Management
Reviews 2 (3), 231-259.

Hulland, J., 1999. Use of partial least squares (Pls) in strategic management research:
areview of recent studies. Strategic Management Journal 20, 195-204.

Johnson, D.W., Johnson, R.T., 2006. New developments in social interdependence
theory. Genetic, Social, and General Psychology Monographs 131 (4), 285-358.

Keller, R.T., 2001. Cross-functional project groups in research and new product
development: diversity, communications, job stress, and outcomes. Academy
of Management Journal 44 (3), 547-555.



1104 S. Ghobadi, J. D'’Ambra / The Journal of Systems and Software 85 (2012) 1096-1104

Lau,R.S., Cobb, A.T.,2010. Understanding the connections between relationship con-
flict and performance: the intervening roles of trust and exchange. Journal of
Organizational Behavior 31 (6), 898-917.

Levina, N., 2005. Collaborating on multiparty information systems development
projects: a collective reflection-in-action view. Information Systems Research
16 (2), 109-130.

Lin, B., 2007. The Effects of Cross-Functional Cooperation and Competition on New
Product Performance: How Does Knowledge Management Processes Matter?
Department of Management, Master of Philosophy.

Linberg, K.R., 1999. Software developer perceptions about software project failure:
a case study. Journal of Systems and Software 49 (2-3), 177-192.

Lohmoller, J.B., 1989. Latent Variable Path Modeling with Partial Least Squares.
Physica-Verlag, Heidelberg, Germany.

Luo, X,, Slotegraaf, R.J., Pan, X., 2006. Cross-functional coopetition: the simultaneous
role of cooperation and competition within firms. Journal of Marketing 70 (1),
67-80.

Molleman, E., 2009. Attitudes toward flexibility. Group & Organization Management
34 (2),241-268.

Nambisan, S., Wilemon, D., 2000. Software development and new product devel-
opment: potentials for cross-domain knowledge sharing. IEEE Transactions on
Engineering Management 47 (2), 211-220.

Nunnally, J.C., 1978. Psychometric Theory. McGraw-Hill, New York, NY.

Parker, G.M., 2003. Cross-Functional Teams: Working with Allies, Enemies and Other
Strangers. Jossey-Bass, San Fransisco.

Pee, L.G., Kankanhalli, A., Kim, HW., 2010. Knowledge sharing in information
systems development: a social interdependence perspective. Journal of the
Association for Information Systems 11 (10), 550-575.

Pelled, L.H., Eisenhardt, K.M., Xin, K.R., 1999. Exploring the black box: an analy-
sis of work group diversity, conflict, and performance. Administrative Science
Quarterly 44 (1), 1-3.

Petter, S., Straub, D., Rai, A., 2007. Specifying formative constructs in information
systems research. MIS Quarterly 31 (4), 623-656.

Pinto, M.B., Pinto, J.K., Prescott, ].E., 1993. Antecedents and consequences of project
team cross-functional cooperation. Management Science 39 (10), 1281-1297.

Schrage, M., 1990. Shared Mind: The New Technologies of Collaboration. Random
House, New York.

Sethi, R., Smith, D.C., Park, C.W., 2001. Cross-functional product development teams,
creativity, and the innovativeness of new consumer products. Journal of Mar-
keting Research 38 (1), 73-85.

Song, X.M., Montoya-Weiss, M.M., Schmidt, ].B., 1997. Antecedents and conse-
quences of cross-functional cooperation: a comparison of R&D, manufacturing,

and marketing perspectives. Journal of Product Innovation Management 14 (1),
35-47.

Swamidass, P.M., Aldridge, M.D., 1996. Managers at work: ten rules for timely task
completion in cross-functional teams. Research Technology Management 39 (4),
12-13.

Tolfo, C., Wazlawick, R.S., 2008. The influence of organizational culture on the
adoption of extreme programming. Journal of Systems and Software 81 (11),
1955-1967.

Tortoriello, M., Krackhardt, D., 2010. Activating cross-boundary knowledge: the role
of Simmelian ties in the generation of innovations. The Academy of Management
Journal (AM]) 53 (1), 167-181.

Tsai, W., 2002. Social structure of coopetition within a multiunit organization: coor-
dination, competition, and intraorganizational knowledge sharing. Organization
Science 13 (2), 179-190.

Walley, K., 2007. Coopetition: an introduction to the subject and an agenda
for research. International Studies of Management and Organization 37 (2),
10-31.

Walz, D.B., Elam, ]J., Curtis, B., 1993. Inside a software design team: knowl-
edge acquisition, sharing, and integration. Communication of ACM 46 (10),
63-77.

Witt, LA, Hilton, T.F., Hochwarter, W.A., 2001. Addressing politics in matrix teams.
Group & Organization Management 26 (2), 230-247.

Shahla Ghobadi (BE, MSc) recently completed her PhD at the School of Information
Systems, Technology, and Management at the University of New South Wales in
Sydney, Australia. Prior to entering academia she worked as an industrial engineer
in the sales and logistic division of a large automobile manufacturing company.
Her academic backgrounds include industrial engineering and information systems;
She has published in the areas of knowledge management, system dynamics, and
software development teams.

John D’Ambra is an associate professor in the School of Information Systems, Tech-
nology and Management at the University of New South Wales. Until recently he
was Academic Director of the Master of Business and Technology program in the
Australian School of Business, UNSW. Prior to becoming an academic, John worked
for over ten years as a programmer, programmer-analyst and project leader in
several large organizations including Pacific Power and the Australian Broadcast-
ing Corporation. He has a number of research and teaching interests including
computer-mediated communication, ICT in the tourism industry, evaluation of the
World Wide Web, and the semantic Web.



	Coopetitive relationships in cross-functional software development teams: How to model and measure?
	1 Introduction
	2 Literature review
	3 Conceptualization
	3.1 Cross-functional cooperation
	3.2 Cross-functional competition

	4 Research methodology
	4.1 Data collection
	4.2 Instrument development

	5 Data analysis
	6 Discussion
	6.1 Research contributions
	6.2 Practical implications
	6.3 Limitations

	7 Concluding points
	Acknowledgements
	References


