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Information Elaboration and Coopetition:
Participation in the Replacement of Legacy Systems

Jacob Chia-An Tsai , Gary Klein , Carol S. Saunders, and James J. Jiang

Abstract—Legacy information system (LIS) replacement pro-
jects are increasingly complex. Consequently, they require co-
operation to integrate different functional knowledge to support
organizational business processes. However, cooperation on cross-
functional LIS replacement project teams face inherent competi-
tion for scarce resources and conflicting functional interests. The
common assertion is to reduce or eliminate this competition. We
suggest that the potential benefits of competition complement the
known benefits of cooperation. Thus, this study explores the extent
to which different configurations of simultaneous competition and
cooperation (i.e., coopetition) enhance decision-making processes
in the context of LIS replacement. Information elaboration theory
guides decision-making in the coopetition–performance relation-
ship. We propose a model that relates different patterns of coopeti-
tion, based on a two continua approach, to three information elab-
oration techniques and their impact on system design quality. We
test the model using a survey administered to 161 pairs of matched
IT executives and managerial leaders knowledgeable about LIS
replacement. Analysis indicates that cooperation-centric coope-
tition (strong cooperation with some competition) best enhances
decision-making processes and improves system design quality.

Index Terms—Coopetition, information elaboration, legacy
information systems (LIS), polynomial regression, replacement.

I. INTRODUCTION

CONVENTIONAL wisdom extols the virtues of coopera-
tion in replacing legacy information systems (LIS) since

functionally diverse participants retain knowledge required to
design the replacement LIS [1], [2]. Cross-functional cooper-
ation is required to leverage knowledge from the many func-
tional disciplines [3]–[5]. Even though working for the same
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organization, conflict among the different functional groups ex-
ists due to competition for limited information system resources,
localized habits, and incompatible goals [3]–[6]. Further diffi-
culties arise in the LIS context because of the following:

1) the need to update business practices for all functional
areas [7], [8];

2) limited documentation and domain knowledge to provide
a comprehensive understanding of both old and new sys-
tem requirements [7]–[9];

3) the need to reconcile disparate opinions and competing
goals of the diverse functional groups [10], [11].

The design for LIS replacement requires effective team
decision-making to foster cooperation among representatives
of diverse functional areas and overcome the aforementioned
hurdles [7], [12]. In response, the traditional focus of system
development work is on cooperating to acquire requirements
from cross-functional agents while minimizing conflict and
competition [13]–[15].

However, dismissing competition’s value in the design of an
LIS might prove flawed. True, competition may result in harmful
conflict or opportunism, and the LIS context is not exempt from
potential harm [16]–[19]. The design of an LIS replacement
involves participants with different functional goals, opening a
pretext for posturing [20], [21]. Politics and interdependencies
affect the distribution of organizational resources, exasperating
any direct or indirect competition among the participants [22].
Direct competition would involve acquiring beneficial services
in a limited resource environment and responding aggressively
to competitive threats. Indirect competition, such as evading
procedural change or promoting self-interests, is no less real and
may create destructive conflict [23]. However, competition can
improve creativity, identify more options, and offer a benchmark
to motivate performance [24], [25]. Diversity in the design
team (the core development team) arises from the interests of
functional groups. While the diversity might lead to conflict,
it might enhance decision-making processes through an added
breadth of knowledge [26].

Therefore, designing an LIS replacement encourages a deeper
look into the role of both cooperation and competition, especially
given the natural bent toward competition among the functional
areas about goals, resources, incompatible backgrounds, and
hidden agendas [22], [27]–[31]. When cooperation and com-
petition coexist, it is termed coopetition; coopetition is the
situation where actors collectively create value through coop-
eration while competing to capture more value for their benefit
[32], [33]. In this light, coopetition positively influences sharing
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knowledge, making decisions, and enhancing performance
[34]–[37]. Coopetition is possible because participants who
compete for resources and benefits share weak ties simulta-
neously as they share strong ties to cooperate and achieve
organization-wide goals [33], [34], [38].

Few studies examine how coopetition should be configured,
and most consider the simple presence or absence of a com-
ponent (competition or cooperation) [25], [36], [39]. The one
continuum logic of coopetition is that the degree of coopetition
swings between the two poles of cooperation and competition
[40], [41]. The degree of cooperation (competition) will restrict
the development of competition (cooperation). We overcome
that restriction by extending coopetition to two separate con-
tinua. The two continua logic of coopetition frees the restrictive
assumption and views cooperation and competition as two dif-
ferent components that coexist. Therefore, groups in coopetition
can simultaneously cooperate in one activity and compete with
their counterparts in other activities [40], [41].

Configuring decision-making activities to capitalize on both
cooperation and competition benefits is a managerial challenge
[25], [39]. We ask, “How should coopetition be configured to
improve participation from diverse functional units in decision-
making activities?” We argue that the core team (comprised
of representatives from diverse functions) must draw out com-
peting perspectives and control attempts to monopolize limited
internal resources, all while attaining the cooperation required
to reach successful project completion [15], [22], [42]. We
use multilevel information elaboration theory (IET) for the
theoretical framework. IET focuses on information elaboration
to mobilize knowledge resources, thus enhancing team perfor-
mance, especially creativity, innovation, and decision quality
[43], [44]. Information elaboration describes a strategy of adding
information during decision-making processes to pursue com-
prehensive solutions, apply constructive debate, and integrate
knowledge [43].

We evaluate how coopetition among core team members
impacts decision-making processes designed to elaborate in-
formation to answer the research question. We build and test
a theory-derived model with a sample of 161 LIS replacement
projects. The distinct patterns of coopetition result in different
information flows across functions and, thus, provide diverse
knowledge for decisions. Our study contributes to the under-
standing of LIS replacement, and perhaps IS development in
general, in that it 1) confirms and extends information elabora-
tion theory as a common foundation for coopetition in system
design decisions, and 2) provides new insights to specific tech-
niques that enhance information elaboration. These findings lend
a unifying theoretical perspective to the multiple LIS challenges
related to participation and suggest guidelines for developing
processes that capitalize on information elaboration benefits.

We first review the theoretical foundations of the study, syn-
thesizing the coopetition literature to present the coopetition
paradox by conceptualizing IET to identify decision-making
processes linking coopetition and system design quality. Next,
we detail the methodology used to collect and validate the data.
After discussing empirical results, we provide implications for
research and practice and recognize limitations.

II. THEORETICAL BACKGROUND

A. Information Elaboration in the Decision-Making Process

IET treats groups as information processing systems [43].
Information elaboration is the central mechanism to utilize and
mobilize knowledge resources from diverse groups to achieve
a particular goal or make a collective decision [43], [44]. Ever
more information augments knowledge about an object (e.g.,
a system design) until a satisfactory result is achieved. Design
team members conduct activities to exchange, discuss, and con-
solidate dispersed information to achieve expected performance
[43]. Four established properties of IET include the following:

1) knowledge differences among the team members that
augment the knowledge of others;

2) a decision-making process;
3) expectations of complex tasks or products;
4) interdependence of goals or resources of team

members [43].
The nature of LIS replacement involves a complex net-

work of stakeholders or stakeholder groups with diverse and
shared interests [20], [45]. Further complexity arises from
changing situations associated with interactions among the
LIS components and between the new system and its en-
vironments [7], [45]. The decision-making processes of IET
involve aspects of collective cognition [43]. Team processes
are vital to grasping diversity’s potential because it is not the
availability of information but the use of information in task
performance that is the basis of superior performance [43].
Elaboration of task-relevant information underlies the posi-
tive effects of diversity on performance, both in the prepa-
ration of information and in the process of making informed
decisions [44].

In particular, three decision-making techniques elaborate on
available information and are essential to ensuring system suc-
cess: comprehensiveness, constructive debate, and integrative
solution [46], [47]. Comprehensiveness reflects the degree to
which the team’s decision-making process is extensive and ex-
haustive [46]. Devising possible alternatives and systematically
considering positive or negative aspects are examples of decision
comprehensiveness [44]. Extensive information can be gathered
from different individuals’ knowledge and perspectives, reflect-
ing a practice of information elaboration adding to comprehen-
siveness [48]. Since decision-makers in business organizations
differ according to their functions and professions, they often
employ political tactics to ensure that their self-interests are
reflected in the outcome [49]. In this connection, constructive
debate incorporates task-related disputes and controversies [50].
Debate is an interaction where further information is drawn
out and communicated to increase elaboration further [44].
To reach a satisfactory agreement, conflicts between opposing
parties must be addressed [51]. An integrative solution refers
to the extent to which team members apply available infor-
mation and resources to construct solutions of mutual benefit
[52]. Therefore, team members seek to maximize joint out-
comes through solution-integrating behaviors requiring greater
information about preferences, building alternatives, and defin-
ing problems [44]. IS development failures may result from
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insufficient integrative solutions among different stakeholder
groups [45].

B. Coopetition: Cooperation and Competition

Though cross-functional participants cooperate in developing
an IS, they also compete to protect functional interests and
seek relative advantages. IS studies indicate coexistence of co-
operation and competition among development team members
and other stakeholders during system development and imple-
mentation [15]. This study suggests that optimal information
elaboration requires an understanding of the interplay between
cooperation and competition.

Formally, cooperation is defined as actively working together
to achieve a common purpose [53]. In the team literature,
cooperation is how a team positively interacts to implement
processes, make decisions, and share knowledge and resources
[53]. Complex interdependence (e.g., task or resources) among
cross-functional participants creates a need for cooperation
[54]. Organizational knowledge is fragmented across different
functional departments; no single participant has the collective
knowledge, knows what knowledge is available, understands
where the needed knowledge resides, or knows how to access
it to make the best decisions [55], [56]. Limiting teams to a
single functional area to avoid such conflict is not viable. Linking
interdependent functional members in different departments
requires a high level of cooperation to ensure all team members
contribute to common goals. Thus, a cooperative environment is
essential to capitalize on cross-functional participants’ diversity
of knowledge and talent [54]. However, on its own, cooperation
typically only draws out further information when plans go
astray, falling into a form of complacency if no conflict arises
[57], [58].

In contrast, competition in cross-functional teams results
when members contend for limited resources or primacy of
their views [53]. Under cooperation, team members believe that
goals are positively correlated, while in a competitive structure,
they believe goal achievements across functions are negatively
correlated [50]. The IS literature provides a rich foundation of
competitive behaviors [22]. High-level interunit conflict in IS
development projects is inevitable because stakeholders have
inconsistent preferred outcomes and different system require-
ments views [28]. Nevertheless, positive aspects of compe-
tition are also compelling in the literature and in line with
the theory of information elaboration [59]. Competing views
and diverse backgrounds stimulate discussion and new ideas
[26], [59].

Coopetition occurs when cooperation and competition coexist
[36], [60]. Cooperative ties are links to others characterized as
having high interaction with affective contents and shared com-
mon interests. Competitive ties are links to others characterized
by infrequent interaction or less affective content and private
interests [33], [34]. Cooperative ties acquire relevant knowledge
to produce a knowledge structure for a particular problem, en-
abling decision-makers to monitor the decision-making process
regularly and obtain more advice on the problem [47], [61],
[62]. Competitive ties provide broader or deeper knowledge
of potential alternatives and the external environment, making

Fig. 1. Coopetition continua.

decision-makers aware of suitable alternatives that allow fitting
to the changing environment [61], [62]. The core team must
elicit knowledge to use in the decision process but be aware of
benefits and consequences [63]. The elements of coopetition and
the LIS context map to the properties of IET as summarized in
Table I.

A coopetition paradox exists—cooperation encourages par-
ticipants to pursue a collective goal, even as they pursue self-
interest under the competition condition [37], [53], [64]. The
coopetition paradox results from seeking a proper mixture of
cooperation and competition [33], [60], [64]. Extremes exist. In a
zero-sum competition, the outcome interdependence is strongly
structured; the winner takes all the benefits. In a nonzero-sum
game, likely the norm for LIS replacements, participants can
cooperatively manage competition to produce a constructive
outcome that satisfies the assemblage of participants [15], [28].
However, evidence of the proper mix is limited and inconclusive,
especially in the intragroup situation [36]. Empirical evidence
in strategic management studies indicates balanced coopetition
at a high level (cooperation and completion both high) results
in superior firm performance and innovation [41], [66]. On the
other hand, a high coopetition balance increases tension levels
and impedes performance [67], [68]. Fig. 1 shows this aspect
of mixing cooperation and competition, with an equal balance
along the vertical axis.

The premise of the coopetition continua is that one should
accept the contradictory nature of the paradox and seek to create
synergies from all possibilities. A synergistic approach often
includes temporal or spatial separation of paradoxical elements,
but both fail to recognize the value of coopetition because
cooperation and competition must be constituted simultaneously
[40], [41]. Moreover, a paradox cannot be broken down into di-
chotomous concepts between contradicting elements but must be
considered a continuous process reflecting all possible dynamics
[33], [41]. Given that deviations are suitable situations, Fig. 1
incorporates when coopetition leans more toward cooperation
(cooperation centric) or more toward competition (competition
centric) [41], [69].

Suppose a cross-functional team is not balanced. In that
case, it will be competition-centric (where competition is more
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TABLE I
IET PROPERTIES IN THE LIS AND COOPETITION CONTEXTS

pronounced than cooperation) or cooperation-centric (where co-
operation is more pronounced than competition). Competition-
centric allows self-interest among group members that may not
suit the best interests of the whole but may surface high creativity
or other benefits of diverse knowledge [40]. Cooperation-centric
actions attain common goals essential for advancing develop-
ment while possibly suffering from lower creativity or other
detrimental consequences of blind cooperation [40]. This two-
dimensional continuum allows assessing the impact of various
mixtures [40].

III. RESEARCH FRAMEWORK

Development outcomes focus on system design and software
quality [70]. We consider system design quality due to its
presence earlier in the life of a system and due to its predictive

properties for implementation success [13], [71]. It also most
immediately reflects participation in the design process. System
design quality is improved by decision-making activities that
work toward a design incorporating diverse requirements under
limited resources [70], [71]. System design features serve to
clarify requirements and lend credibility to the design via diverse
and functional knowledge held within the team [13]. A quality
system design leads to a system that satisfactorily delivers the
functionality required for business needs [70], [71].

Thus, based upon IET, the properties of coopetition, the
decision-making activities, and the goal of design quality, we
propose the research framework of Fig. 2. The dotted lines
between the decision-making processes and quality outcomes
indicate the nomological net established in IET. The cross-
functional participants of the core team are the actors. Key
participants from different functional units must cooperate to
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Fig. 2. Research framework.

design systems and compete for resource allocation or relative
advantage.

We argue that complex interactions among the actors emerge
during an LIS replacement project that defy strictly positive
influences since the scope of LIS is typically replete with dis-
parate subsystems and functionalities. Organizational goals may
not fully coincide with all functional goals, and the functional
goals of all key participants may not necessarily correspond
with each other [33], [37]. Any change or update to the LIS
could result in multiple conflicts across impacted units requiring
comprehensive evaluation of potential risk, incompatible data
structures and formats, and uncooperative business processes
[20]. Interactions among functional units likely involve co-
operation and competition simultaneously [33], [64]. That is,
coopetition can balance high or low levels of competition and
cooperation or sway unbalanced to being cooperation-centric or
competition-centric [40].

Of the decision-making processes, comprehensiveness en-
hances decision quality by ensuring that each decision-maker
focuses on the crucial issues of a decision, ideas are thoroughly
verified, and errors in alternatives are detected before executing a
particular decision [72]. Second, technical limitations of the LIS
involve a complex interrelationship of systems, contradictory
interests among impacted units, and normative pressures from
organizational expectations [20]. Team members must openly
debate which functionalities to preserve and which to add [9].
Holding constructive debates ensures that all parties commu-
nicate their concerns and underlying assumptions. Third, the
LIS replacement aims to build an overall system to integrate
independent and heterogeneous systems, business processes,
existing applications, and data sources. Without integration, the
replacement is compromised [20].

A. Hypotheses

Comprehensive decisions require an element of competition
to consider original solution alternatives adequately [73]. Com-
petition enhances access to knowledge stores, encourages multi-
ple solutions, and promotes a deeper examination of alternatives
[74], [75]. When competition and cooperation are considered
simultaneously, the occurrence of balanced coopetition is ex-
pected to enable functional units to enhance their knowledge
stores, fostering comprehensiveness [34], [62]. A team that
can utilize cooperative and competitive ties simultaneously will

have access to diverse perspectives and have the shared knowl-
edge pool to filter useless knowledge [30], [33]. The balanced
coopetition encourages the search for multiple solutions and
generates a desire to find better ways of making comprehensive
decisions [39], [41]. Thus, higher levels of balanced coopetition
should produce greater comprehensiveness. Hence, this study
hypothesizes the following:

H1a: Comprehensiveness is greater when the core team is at a high
level of balanced coopetition rather than at a low level of balanced
coopetition.

Competition among team members is an essential component
in enhancing decision-making processes if they share the same
overarching goals [76]. Productivity is realized when a moderate
level of conflict accompanies strong team interaction through
a sense of cooperation toward organizational goals [28]. Yet,
achieving multiple interests is a challenge without cooperation
because group heterogeneity accentuates preexisting biases and
stereotypes regarding the solution of a problem [22], [77].
Pulling together the diverse team into the decision-making pro-
cess requires cooperative efforts if the common goal is to be
achieved [78], [79].

Comprehensiveness is about systematically gathering and an-
alyzing quantities of diverse information to achieve a complete
understanding of the problem. A cooperation-centric relation-
ship enables team members to share what they know with less
informed team members, who can then use this information to
assess their work processes in a way that allows them to perform
higher quality work [80]. A free flow of knowledge generates
more information and ideas for consideration and evaluation in
the design process [81]. Cooperative cross-functional teams for
new product development that share knowledge about customers
and competitors generate more new products in low-intensity
but not high-intensity competitive environments [55]. Thus,
competition is helpful to the complete exchange of information
in cooperative arrangements, but in limited doses. Hence, this
study hypothesizes the following:

H1b: Comprehensiveness is greater when the core team tends to be
cooperation-centric rather than competition-centric.

When conflicting parties perceive common benefits in an
outcome, they are likely to engage in constructive debate, learn
and incorporate other perspectives, and exchange arguments and
information [6], [64], [82]. Knowledge from competitive ties
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in cross-functional teams allows testing of different assump-
tions and prevents groupthink behaviors [75], [83]. Although
the knowledge searching benefits of competitive ties hold in a
cross-functional setting, the obtained knowledge usually suffers
from severe transfer problems unless the appropriate level of
cooperative ties between source and recipient has been devel-
oped [42]. Cooperation fosters a shared knowledge repository
that allows diverse participants to coordinate and transfer each
member’s knowledge and external knowledge [38]. This added
knowledge enables them to have a higher level of debate because
they have more knowledge and understand how to use that
knowledge to form their different points of view [47]. When
considered simultaneously, high levels of balanced coopetition
should enable the core team to constructively debate and express
disagreements without misunderstandings [33], [63]. Thus

H2a: Constructive debate is greater when the core team is at a high
level of balanced coopetition rather than at a low level of balanced
coopetition.

Constructive debate requires team members to continue in-
teracting in the face of barriers and openly discuss opposing
perspectives [46]. Through debate, they learn and incorporate
other perspectives and exchange various arguments [82]. De-
bate can occur within cooperation-centric coopetitive structures
when participants believe their goals are positively related [84].
For example, constructive controversy and communication can
be encouraged in a cooperative structure designed to reach
a reasoned agreement [50], [85]. Greater interdependence of
goals and the ensuing cooperation heighten the degree of debate
because it reflects mutual self-interest and motivates participants
to voice their opinions and ideas to others [86]. This greater in-
terdependence of goals is more likely to occur within rather than
across organizations. Hence, it is likely that cooperation-centric
coopetition is especially appropriate for intraorganizational con-
texts such as system development and new product development
projects.

However, some competition has potential benefits. A high
level of debate is traced to ties associated with competition
[87]. Still, the higher level of cooperation in cooperation-
centric coopetition allows the participants to mitigate and offset
threatening competition. Through cooperative efforts to improve
shared interests, we can expect that competing participants can,
to some extent, incorporate conflicting opinions into the group
discussion. In contrast, competition-centric coopetition provides
participants with little motivation to initiate actions to improve
the outcomes for common interest [41]. The participants’ lack of
cooperative efforts makes them reluctant to voice their thoughts.
The ensuing tension limits the benefits realized from diverging
perspectives, and thus differences in opinions may not be dis-
cussed and, if detected, may be avoided [41]. In other words,
the attainment of desired decision processes is highest when the
competition is tempered with even higher cooperation. Formally

H2b: Constructive debate is greater when the core team tends to be
cooperation-centric rather than competition-centric.

An essential way of dealing with tensions is to balance high
competition with high cooperation [41]. Park et al. argue [41],

p. 213, “Balance helps maintain and control the relationship
and at the same time increases the chances of realizing gains
provided by both competition and collaboration.” They find that
high balanced coopetition yields the most integrative decisions.
Cooperation provides a shared understanding of team members’
priorities, approaches, and goals [61], [62]. Even when team
members have a shared understanding of the team’s overall goals
and deliverables, they often display self-interests and like to
pursue desired outcomes [32]. The formulation of an integrative
solution allows the team to see solutions from different angles
and consider the competing needs of each participant; it pro-
vides a context where differences in interests and judgments
are needed for arriving at a mutually acceptable agreement and
incentivizing the team to cover any contingency in decision-
making [3]. High levels of balanced coopetition encourage the
team to be more flexible in finding a better agreement that
incorporates cooperative and competitive interests [33], [63].

In contrast, low levels of balanced coopetition aim to maintain
the status quo [39], passively adapting to the changes such as
those caused by an LIS replacement. Because of the lack of ef-
fort, the core team with low levels of balanced coopetition is less
likely to develop agreements with high integrative potential than
the core team with high levels of balanced coopetition. Based
on the above arguments, this study proposes the following:

H3a: There are more integrative solutions when the core team is at
a high level of balanced coopetition rather than at a low level of
balanced coopetition.

Teams must harness competition for advantage, requiring
cooperation. Evidence in the literature is sparse but shows that
competition ties are essential [88]. The weak ties associated
with competition in cross-functional teams validate the solutions
[83]. Structures of role, enforcement of resolution procedures,
and avoidance of personal obstructions enable the benefits of
functional competition. In interteam relations, competition pro-
vides access to greater cross-domain knowledge [89]. However,
an LIS replacement project is embedded in an organization that
imposes interdependent tasks and goals to participants to ensure
the collective outcome [28], and interdependent tasks of a team
cooperating on a joint problem lead to integrative solutions. De
Dreu and Carnevale [90] note that the cooperative exchange of
accurate information is the way to achieve high-quality decisions
that integrate different parties’ preferences and priorities. It is
expected that teams consisting of highly cooperative members
are likely to move from diversity to agreement on underlying
issues [91]. Without a cooperation structure, convergence cannot
result in a competitive context [73]. Cooperative negotiators
reach agreements of higher joint gain [92]. Hence, they pro-
mote common interests and develop an integrative solution [50].
Formally

H3b: There are more integrative solutions when the core team tends
to be cooperation-centric rather than competition-centric.

For control purposes, we considered the project manage-
ment triangle elements as a perspective to systematize potential
alternative explanations [93]. We conservatively believe that
the appropriate use of one representative variable from each
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perspective can serve as a proxy to account for alternative
explanations. In particular, the control variables in our study are
project duration, project monitoring, and project size. Project
duration represents time, measured as the number of months to
complete the project. Longer projects tend to be less successful
because of complexities and numerous changes [6]. Project
monitoring represents cost control, measured as the extent to
which the project places significant weight on completion within
available resources, a tool for moving the project toward the
desired output within budget [94]. Project size represents the
work to accomplish, measured as the number of functional
departments involved to produce the system. Research shows
that larger projects tend to have more influences in the course of
completion [14].

IV. RESEARCH METHODOLOGY

A. Measures

To assess cooperation and competition, we directly measure
team members’ specific social interdependence rather than using
secondary sources like project documents or written records.
Secondary sources are unlikely to capture perceptions of coop-
eration and competition embodied in workflows. Hence, a survey
technique is appropriate for investigating the relationships be-
tween cooperation and competition that guide decision-making.

Research constructs were refined from the literature on coope-
tition and decision-making. Construct operationalization relied
on previously used scales modified only for context and verified
in a series of procedures to ensure content and construct validity
[95]. The preliminary items were translated into Chinese with a
conventional back-translation process and confirmed by a sec-
ond researcher fluent in English and Chinese. Eight IT managers
then rated applicability, clarity, and essential behavior descrip-
tions. The content validity ratio (CVR) from experts’ ratings of
essential items and applicability and the content validity index
(CVI) focus on item clarity. CVR and CVI of all items are higher
than the cut-off value of 0.8, supporting content validity [96].
Subsequently, 32 firms joined a pilot test. Participants completed
questionnaires at the company site and, as requested, noted any
difficulties on the questionnaire. Their feedback ensured the
relevance and understandability of the items. Sources of items
and final items are in the Appendix. Each research construct was
reflectively measured using the seven-point Likert scales.

B. Sampling and Data Collection

The target population for this study is medium to large com-
panies, in which cross-functionality and functional diversity are
more likely [97]. A simple random sampling method ensures
that our target sample (N = 500) represents the wide range
of LIS replacement at medium and large companies. In line
with our objectives, the core team should involve all levels and
functions of the impacted units and all design decisions made
collectively by the impacted units through communications and
consultation during the system design [13]. Our focus is on
concrete participation in design decisions. Consequently, only

high-level managers are included as informants in this study to
ensure the credibility of responses.

Data were collected using a matching survey of senior IT
managers and functional leaders in 500 sample companies. The
IT managers and functional leaders of the core team participated
only if directly involved in making system design decisions.
This “key informants” approach provides information on the
unit of analysis by reflecting on cross-functional properties
[98]. The questionnaire was delivered to the IT managers in
each target company, requesting that the recipients complete the
questionnaire regarding system design quality. The remaining
questionnaire was answered by the senior functional leader, who
previously co-worked with the IT managers on the same project.
An introductory letter and a return envelope were attached to the
survey, and reminder telephone calls were made to the sample.
Informants were instructed to consider the most recent LIS
replacement projects with which they were involved rather than
directly responding to our questionnaire based on past successes
or failures. Using completed projects can reduce the probability
of confounding events; informants are less likely to be influenced
by the ongoing activities [98].

The rating of system design quality was at the beginning of the
questionnaire. This placement reduces social desirability bias
by minimizing the possibility of leading the informants to the
desired responses on later items [99]. Assurance of confiden-
tiality minimizes the concerns caused by mutual project evalu-
ation within a cross-functional relationship and safeguards data
reliability. Each project involving only one functional unit or
having a duration of fewer than three months was removed. Con-
sequently, the sample includes 161 usable matched question-
naires with 322 respondents directly involved in making design
decisions.

Due to the nature of the data collection, we tested for potential
bias before hypothesis testing. To consider potential nonre-
sponse bias, this study compared late respondents as surrogates
for a sample of nonrespondents (n = 58) to early respondents
(n = 103) on all measures. We conducted a t-test and found
no significant differences between the respondents and the non-
respondents. Results of the nonresponse test indicate that our
samples are representative of respondents and nonrespondents.
This study uses responses from two types of respondents (senior
IT managers and functional leaders) to reduce the threat of com-
mon method bias (CMB). We further consider an unmeasured
method construct [100] and Harmon’s one-factor test to assess
CMB [101]. A model that includes a single unmeasured latent
method variable and all measurement items show an inferior
model fit than the six-factor CFA model. In addition, more than
one extracted factor is needed to explain the overall variance
in measurement items. Results indicate no serious systematic
method bias in the survey data. In the survey administration,
all respondents were asked their level of agreement with the
statement “It is very important to each employee in our company
regarding how others perceive his or her behavior” to represent
a social desirability score. The correlations among all research
constructs and the social desirability score were all insignificant,
alleviating concerns about social desirability bias.
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TABLE II
DISCRIMINANT VALIDITY (CORRELATIONS AND AVE)

TABLE III
PREDICTIVE NOMOLOGICAL VALIDITY USING PLS

V. DATA ANALYSIS AND RESULTS

This study employs partial least squares (PLS) path mod-
eling to examine convergent validity, discriminant validity, and
construct-level reliability in the measurement model. The choice
of PLS over covariance-based SEM (CBSEM) is justified by
the primary research objective and model characteristics [102].
PLS explains the residual variance of the latent variables in any
regression run in the structural model, while CBSEM aims at
reproducing the sample covariance matrix that creates parameter
estimates close to population parameters [102]. Since this is the
first study to examine the relationship between coopetition and
decision-making in the context of LIS replacement, PLS is an
appropriate analysis technique to maximize explained variance
[102], [103].

To demonstrate convergent validity, each item is considered
acceptable if its standardized loading within its respective con-
structs is above 0.7 [104] and the average variance extracted
(AVE) is higher than 0.5, meaning that at least half of the variance
in each item is accounted for by its respective construct. All items
significantly (p< 0.05) loaded above 0.7 on their respective con-
structs, and all AVEs are higher than 0.5. Composite reliability
and Cronbach’s alpha should be greater than the recommended
level of 0.7 for each construct to ensure internal consistency in
construct-level reliability [104]. All composite reliability and
Cronbach’s alpha values exceeded 0.85. Comparing the square
root of AVE with the correlation between the given construct and
other constructs tests for discriminant validity [104]. The square
root of the AVE for each construct is greater than any correlation
between constructs. The results in the Appendix and Table II
suggest that the measurement items have sufficient convergent
and discriminant validity.

The predictive nomological validity of decision-making
processes rooted in IET uses a set of three techniques (com-
prehensiveness, constructive debate, and integrative solution)
linked to system design quality. This validity is tested through
PLS path modeling with 1000 bootstrap samples to obtain
parameter estimates and confidence intervals. The results in
Table III show the significant effects of comprehensiveness,
constructive debate, and integrative solution on system design
quality. The observed power of system design quality exceeds
the recommended level (statistical power > 0.8), implying Type
II error rates are low, and the sample size is sufficient for the
research model. Regarding the fit index in PLS path modeling,
Tenenhaus et al. [105] suggest goodness of fit (GoF) for PLS
and define it as the geometric mean of the average communality
and average R2 for dependent variables. Based on the effect size
for R2, Wetzels et al. [106] define the baseline values of GoF
criteria for small, medium, and large effect sizes of R2. The GoF
of the model is 0.51, which exceeds the cut-off value of 0.36 for
large effect sizes of R2, indicating that the survey data fits the
research model well.

Testing coopetition by using the product term in moderated
regression analysis (MRA) is problematic. First, if the prod-
uct term differs significantly from zero, researchers assert that
coopetition has a positive or negative effect on the dependent
variables. This finding may not truly reflect the joint occurrence
of cooperation and competition because the interpretation of
the product term depends on the joint distribution. Furthermore,
MRA assumes the product term between the predictor and the
moderator is the primary determinant of the dependent vari-
ables. Coopetition researchers invoke this assumption in testing
coopetition to specify how the impact of a given predictor (e.g.,
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TABLE IV
PARAMETER ESTIMATES OF THE POLYNOMIAL MODELS

Fig. 3. Relationships among competition, cooperation, and decision making. (a) Comprehensiveness. (b) Constructive Debate. (c) Integrative Solution.

competition) varies across the different degrees of the moderator
(e.g., cooperation) [32]. This variation may mask the interplay
between cooperation and competition since a given predictor
has been employed in the MRA before seeking the best pattern.

Lastly, using a product term in MRA can override quadratic
and single effects that define dominant relationships, require
congruence, or inverse relations. If the true relationship between
the independent and dependent variables is not linear, MRA
oversimplifies [107], [108]. Therefore, we use polynomial re-
gression analysis (PRA) with the PLS latent variable scores to
examine the shape of the relationships. Table IV (part a) shows
the PRA results. Multicollinearity is assessed with the variance
inflation factor (VIF). No VIF score exceeds 1.35, suggesting
multicollinearity is not a serious concern. Furthermore, the resid-
uals of the endogenous variable are tested for autocorrelation
with the Durbin–Watson statistic, which is distributed from 1.8
to 2 for the dependent variables, indicating that the residuals are
not correlated among themselves.

Following Edwards and Parry [108], we use the coefficients
obtained from the PRA to estimate the axes’ stationary points,
principal axes, and slopes in the response surface analysis. We
adopt a bootstrapping procedure (10 000 samples) with the bias-
corrected percentile method to estimate significance levels for
slopes along various axes. The stationary points and slopes of the
balanced and unbalanced axes in the response surface analysis
are in Table IV (part b).

Fig. 3 illustrates the three-dimensional examination of the
relationships among cooperation, competition, and the decision-
making process. The general patterns are approximately convex.
We, next, examine the slopes of the second principal axes of the
surface. We test whether the slope of the second principal axis
(p21) differs from 1 and whether the second principal axis shifts
laterally along the unbalanced axis (Y = –X), as indicated by
the quantity –p20/(1+p21). The bootstrapped 95% confidence
intervals of p21 in comprehensiveness, constructive debate,
integrative solution are included with 1, indicating no
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counterclockwise rotation off the balanced axis (Y=X). Further-
more, the quantity –p20/(1+ p21) is not significant, indicating the
lateral shift of the surface along the unbalanced axis is negligible.

We further examine the linear slope of the surface along
the balanced axis and the linear slope of the surface
along the unbalanced axis. The values of linear slope (ax) along
the balanced axis (Y = X) for comprehensiveness, construc-
tive debate, and integrative solutions are statistically positive
(0.73, 0.70, and 0.68). The results indicate that the higher
score of each technique of the decision-making process in-
creases absolute levels of both cooperation and competition.
When both cooperation and competition are similarly low,
the score of each technique of the decision-making process
is lowest. The results indicate that the high balanced coope-
tition significantly influences comprehensiveness, constructive
debate, and integrative solutions, thus supporting H1a, H2a,
and H3a.

The values of linear slope (ax) along the unbalanced axis
(Y = –X) for comprehensiveness, constructive debate, and in-
tegrative solutions are statistically positive (0.31, 0.19, and
0.28), and the nonlinear slope along the unbalanced axis for
constructive debate (0.40) is significant and positive. These
results illustrate that comprehensiveness, constructive debate,
and integrative solutions increase as cooperation deviates from
competition. More specifically, the decision-making process
would be higher on the right-hand side of the plot and lower
on the left-hand side of the plot. The positive slope shows
that the extent of the decision-making process is greater
when cooperation exceeds competition than when competi-
tion exceeds cooperation. Furthermore, the curvature coeffi-
cient indicates a significant nonlinear relationship as antici-
pated. In total, each technique of the decision-making process
has a higher score when the cooperation score is considerably
more than the competition score (i.e., the cooperation-centric
coopetition scenario), thus providing support for H1b, H2b,
and H3b.

Although our findings indicate that cooperation and com-
petition positively influence the decision-making process, the
possible feedback loop between the decision-making process
and cooperation or competition may also be true. Cooperation
or competition may be endogenous and lead to inconsistent
coefficients if estimated through regression. Thus, we adopt a
two-stage least-squares (2SLS) approach to test the potential
endogeneity problems of cooperation and competition [109]. In
2SLS analyses, our instrumental variables are relevant and ex-
ogenous. We assess the endogeneity of cooperation and compe-
tition by using the Wu–Hausman tests [109]. The result suggests
that cooperation could be endogenous in predicting integrative
solutions. In other 2SLS analyses, the Wu–Hausman tests do not
reveal the presence of endogeneity, and thus we cannot reject
the null hypothesis that either cooperation or competition is
exogenous. The coefficient estimates obtained from the 2SLS
analyses do not show a considerable difference in terms of the
sign, relative magnitude, and significance level to the estimates
made using regression. The results offer reassurance that endo-
geneity is not a serious threat in our study, and we do not have
biased estimates from regression.

VI. DISCUSSION AND IMPLICATIONS

LIS replacement projects require integrating different func-
tional groups’ knowledge and processes to support the business.
Expected benefits of widespread participation include psycho-
logical buy-in and a comprehensive assessment of requirements
[110]. However, little is known about the best way to reach these
benefits. Until now, the dominant advice for IS participation has
been to structure cooperation and limit competition within a
development team [14]. Such advice, however, may ignore the
reality of intraorganization competition and potential benefits
from competition. This study qualifies existing wisdom with
the idea that optimal results require understanding the role of
coopetition. Specifically, we explore whether the adoption of
competition along with cooperation enhances decision-making
processes.

Coopetition potentially drives superior cross-functional team
performance [36]. However, past research paints an incomplete
understanding of the dynamic effect of coopetition on team
performance [33], [36]. This study uses the concept of bal-
anced and unbalanced coopetition to fully allow a mixture of
cooperation and competition [40]. Balanced coopetition gives
the core team a higher potential to achieve quality design by
elaborating information and debating divergence. In addition,
the findings demonstrate asymmetrical coopetition effects on
information elaboration as predicted by IET [33], [36].

Information elaboration in LIS design decision-making
serves as an explanatory mechanism of the coopetition–
performance relationship. The three information elaboration
techniques—comprehensiveness, constructive debate, and inte-
grative solution—can address divergences and shepherd diverse
parties to focus on convergent interests. Coopetition provides
the thrust to acquire diverse knowledge and conduct a com-
prehensive analysis by integrating conflicting opinions [36]. It
is also important to note that pursuing convergence in using
only cooperation may be superficial and insufficient. Instead, it
should be complemented with conflicting aspects and competing
interests.

A. Implications for Research

First, the results contribute to the coopetition literature
through the application of information elaboration theory
[25], [36], [39]. Often, the literature focuses on knowledge
sharing and innovation as consequences of coopetition [41],
[53], [55], [61]. This study adds information elaboration in
decision-making in the context of LIS replacement. According
to our results, a close congruence of cooperation and competi-
tion with a leaning toward cooperation fosters greater compre-
hensiveness, higher constructive debate, and more integrative
solutions than either cooperation or competition alone. LIS re-
placement projects with competition among participants who co-
operate may reduce the knowledge gap and create a better design
[34], [53]. Competing interests stimulate participants to explore
features expressing their preferences [17]. The explorations of
participation in the cross-functional context should consider
competition as a potential constructive factor, not as a destructive
factor, and effective even when participants are not cooperating
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as desired in decision-making. Thus, we theoretically inform
behavior in LIS replacements and extend the dimensionality of
IET.

Second, our findings suggest that when cooperation is high,
introducing competition will improve the decision-making pro-
cess (i.e., cooperation-centric coopetition) intraorganizationally.
Insightful arguments about the combination of quantitatively
determining levels of cooperation and competition on organiza-
tional performance are limited [36], [41], [64]. These few studies
suggest that dealing with tensions ensuing from experiencing
cooperation and competition balances high competition with
high collaboration. “Balance helps maintain and control the
relationship and, at the same time, increases the chances of
realizing gains provided by both competition and collabora-
tion” [41], p. 213. However, analyses in these studies fail to
consider the combined effects. PRA reveals that a heightened
cooperative structure constrains one party from fostering in-
tense competitive battles because it seeks to promote collective
interest rather than narrow self-interest. A cooperative struc-
ture provides an open forum for competing participants with
opportunities to understand better the other parties [15], [42],
[60], [71]. In this respect, participants ensure that the collec-
tive goal is not suppressed, and participants are less likely to
search for opportunities to maximize personal advantage. Un-
der mild competition, participants who cooperate may actively
perceive that the actions of other parties promote the achieve-
ment of a collective outcome while engaging in open-minded
debate [50], [71], [84].

Third, the team-building literature provides insights about
participants with different perspectives and their influence on
outcomes [26], [37]. We explain and provide direction to this
insight and show that competition and essential cooperation
benefit the design. Competing interests stimulate participants
to explore features expressing their desires and preferences
[16], [17]. Competing parties attempt to push alternatives that
increase their advantage or resist alternatives that advance their
opponent’s position [74]. In this regard, interactions among
cross-functional participants may introduce competition into
cooperative situations [33]. By this, participants create alter-
natives to integrate resources, requirements, and preferences to
form a better outcome [33], [37]. We show that the dynamics
of such interactions are critical to decision-making activities
and consequent system design decisions. The introduction of
competition contributes to understanding the decision-making
process in a system project, and cooperation on its own is not
the better approach [13].

Ignoring input on requirements, opinions, and goals in an
LIS replacement system design could negatively impact system
development success [110]. Our results suggest that if diverse
stakeholders within the organization cannot retain their unique
identity and join in making decisions, the opportunity to explore
comprehensive ways to solve problems may not be realized. Re-
cent LIS replacement failures are due to too much compromise,
thus incorrectly fitting the replacement system to the organiza-
tion [5], [8]. Organizations typically adopt a practice of compro-
mise between impacted units, even though this approach usually
fails to meet functionality [5], [8]. This infusion of competition
limits the negative consequence of overemphasizing cooperation

among the units when facing technological and organizational
changes [59], [62]. As a result, units in cross-functional LIS
replacement teams must cooperate and not limit the solution
space when searching for consensus—competition can contra-
dict the judgmental implications of common agreement and help
highlight different facets of design [21].

Finally, we deploy a methodological tool, polynomial regres-
sion analysis (PRA), to understand better the interplay of the two
coopetition continua. Previous analyses, while insightful, repre-
sented coopetition over a single continuum with cooperation on
one end and competition on the other. PRA better represents
coopetition conceptually because it allows us to explore the
interplay of the two continua with fewer possibilities of spurious
results.

B. Implications for Practice

Practitioners spend significant effort on functional involve-
ment and participation to enhance system development per-
formance from various cooperative perspectives [110]. How-
ever, the findings in this study support allowing competition
to prevent negative consequences of cooperation and increase
the likelihood of leveraging diversity in decision making. Com-
petition is essential for increasing debate, comprehensiveness,
and producing integrative solutions. Furthermore, we address
the coopetition paradox and inform project managers of LIS re-
placement projects to maintain the long tradition of cooperation
among impacted units based on common interests. Yet, when
the competition among any group emerges, the manager should
capitalize by allowing the competitive pressures to push greater
knowledge sharing and novel solutions. Through governance of
cooperation and competition at different levels (high and low),
one gains the advantages and prevents the pursuit of self-interest.
Cooperation-centric approaches promote a careful examination
of incongruent opinions. To secure this practice, appoint a group
of heterogeneous members to assist in requirements engineering,
testing, training, and development. From a team composition
standpoint, assure diverse perspectives and disciplines in the
core design team.

Beyond team composition, aspects of structuring cooperation
take center stage [37]. The potential benefits of diversity re-
quire consideration of managing the tension and conflict among
cooperative and competitive parties [68]. Our study points
to three techniques in making decisions—comprehensiveness,
constructive debate, and integrative solution. It suggests that
decision-makers should look for novel aspects of the replace-
ment application, be aware of alternatives, and extract com-
peting interpretations about the issues. It is important to note
that diverse perspectives and interpretations must be surfaced
and handled constructively. Manage competition through en-
couragement and control. Applying formal decision tools that
foster constructive controversy, even simple tools such as an
appointed Devil’s advocate can encourage competition among
team members. Goals can be structured to promote cooperation
and inject disagreements into situations [58]. As long as tension
and conflict remain focused on how best to pursue goals, there
is healthy activity in making decisions. Once ideas tend to be
redundant or conflict moves into the personal realm, intervene.
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This control is an administrative process where actions are
triggered based on observed contribution levels by competing
actors.

C. Limitations

The limits of generalizability for this study have to be
recognized. The theoretical framing developed in this study,
from coopetition to performance through the decision-making
processes, rests upon the guidance of IET. One approach for
future research is to expand the scope of testing coopetition
in decision-making across diverse settings, providing a better
basis for understanding how coopetition links to system design
quality or another criterion via other critical activities. Although
we employed multiple informants to avoid potential bias, future
research can go beyond perceived measures and use objective
measures of system design quality or postimplementation mea-
sures. Furthermore, our survey research design is cross sectional.
Past research shows that information sharing, conflict, cooper-
ation, and competition may vary across the stages in the life
of a coopetitive relationship [81]. Future cross-functional teams
should use longitudinal research designs to explore information
sharing and information elaboration over a project’s or system’s
duration. Last, the coopetition continua do not include team
competence aspects for elaborating information. Examining and

testing competence’s role in performing information elaboration
within coopetitive relationships represents a vital agenda.

VII. CONCLUSION

Participation in system development and replacement is a
main stream of systems research, but how to best structure partic-
ipation to achieve desired outcomes generally goes unaddressed.
Published research is not sufficient to explain participation’s
basic premises or normative implications. To address this defi-
ciency, we expand the nature of participation models to consider
information-elaborative decision processes and coopetitive re-
lationships. We conceptualize coopetition as the two continua
of both cooperation and competition in systems development.
We advance the decision-making process as a component that
adjusts to the emergent requirements of actor interactions in
the competitive environment. To address the need for measures
to study the model, we conceptualize and employ constructs
for elaborative decision techniques and then suggest a novel
approach to considering coopetition as two separate continua
analyzed with a polynomial model. Our results indicate that par-
ticipation must move beyond a straightforward cooperative logic
to incorporate competitive relationships in a cross-functional
setting, amplifying the effects of the decision-making process
on the desired outcome.

APPENDIX

CONSTRUCT DEFINITIONS AND MEASUREMENT ITEMS
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