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Abstract

Achieving sustainable delivery is a critical goal in international engineering projects, which
involve interdependent actors—such as contractors, suppliers, and designers—engaged
in simultaneous cooperation and competition. This study investigates how coopetition,
conceptualized as intensity and balance, affects sustainable delivery performance through
dynamic capabilities. Specifically, we introduce exploitation and exploration as mediating
capabilities and examine their effects under coopetition structures (horizontal vs. vertical).
We use hierarchical regression analyses, relationship critical tests, and the fuzzy set qualita-
tive comparative analysis (fsQCA) approach. Using survey data from 172 global projects,
the results show that exploitation and exploration partially mediate the relationship be-
tween coopetition intensity and sustainable delivery performance, and fully mediate the
effect of coopetition balance. The analysis uncovers a structural differentiation in capabil-
ity efficacy, showing that exploitation yields stronger effects within horizontal structures,
whereas exploration exerts greater influence under vertical structures. fsSQCA reveals three
complex configurational pathways to sustainable delivery performance, demonstrating
the compensatory configurational pathways in which structural characteristics can, under
certain conditions, substitute for dynamic capabilities. This study extends the application
of coopetition and dynamic capability theories to the context of international engineering
projects and underscores the crucial role of governance structures in shaping capability
development and sustainable delivery outcomes.

Keywords: international engineering project; sustainable delivery performance;
coopetition; exploitation capability; exploration capability

1. Introduction

International engineering projects are temporary, multi-tiered, and geographically
dispersed inter-organizational networks formed to facilitate the execution and sustainable
delivery of large-scale cross-border projects [1,2]. These projects integrate diverse capabili-
ties across organizations and regions to address project complexity, stakeholder diversity,
and delivery challenges in dynamic global environments. While project partners must
collaborate closely to share and utilize complementary resources and knowledge, they also
tend to engage in competitive activities for their individual interests, potentially conflicting
with common goals [3,4]. Coopetition, simultaneous cooperation and competition with
value creation intent has become a daily routine in international engineering projects [5].
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In recent years, the phenomenon of coopetition in international engineering industry has
gradually attracted growing scholarly attention [6-9].

In rapidly changing environments with increasing technological complexities, coope-
tition among partners from diverse institutional, economic, and cultural backgrounds
has become more pronounced [10,11]. The transnational nature of international en-
gineering projects introduces cultural, institutional, and legal differences that hinder
collaboration [10,12]. Additionally, high asset-specific investments foster opportunism
and competitive tensions [13,14]. In this context, coopetition in international engineering
projects should be understood as an institutionally embedded governance phenomenon,
shaped by regulatory frameworks, organizational hierarchies, and project-based coordina-
tion mechanisms, rather than a purely discretionary managerial choice [7]. Existing research
on coopetition in international engineering projects primarily focuses on the determinants
of coopetition strategies [15,16], the conceptualization of coopetition strategies [8], and
the relationship between coopetition configurations and performance [9]. This indicates
that the conceptual boundaries of coopetition within the international engineering project
context remain ambiguous, and the underlying mechanisms through which coopetition
influences sustainable delivery performance have yet to be fully elucidated. To address this
issue, we begin by conceptualizing coopetition through two key dimensions: coopetition
intensity and coopetition balance. Building on this framework, we seek to examine how
international engineering project coopetition influences sustainable delivery performance,
drawing on the lens of dynamic capabilities to uncover its underlying mechanisms.

As shown in Figure 1, the coopetitive relationship embodies the Chinese philosophical
concept of Taiji, which harmonizes two opposing yet interdependent forces—competition
and cooperation—analogous to the yin (black) and yang (white) elements [17]. Their
continual interaction signifies perpetual transformation, mirroring the dynamic nature
of coopetition. The intensity of competitive and cooperative engagement fluctuates with
market, technological, and policy changes, reflecting a dynamic capability—an alliance’s
capacity to adapt and remain resilient in volatile environments [18]. Building on this view,
Teece [19] conceptually links coopetition and dynamic capability theory, underscoring their
convergence. Although the evolving nature of coopetition in international engineering
projects has been recognized [20], empirical research examining its mechanisms through
the dynamic capability lens remains limited [21]. To address this gap, this study applies
dynamic capability theory [18] to connect coopetition with sustainable delivery, incorpo-
rating exploration and exploitation capabilities as mediating mechanisms through which
coopetition enhances sustainability performance [22].

Coopetition can manifest in two structural forms: horizontal and vertical. Horizontal
coopetition arises among actors operating at equivalent positions within an industry
value chain, whereas vertical coopetition involves collaboration between partners across
distinct stages, such as suppliers, producers, and distributors [23]. While prior research
has examined competitive-cooperative dynamics in these structures [24-26], systematic
differentiation remains limited [27,28]. Such ambiguity hampers both theoretical clarity and
empirical rigor. Generally, horizontal relationships emphasize resource similarity, whereas
vertical arrangements depend on resource complementarity [28]. By embedding these
structural distinctions within a hierarchical theoretical framework—where coopetition
constitutes the contextual and structural conditions, dynamic capabilities represent the
operative mechanisms, and sustainable delivery performance reflects the outcomes—this
study clarifies the conceptual ordering among key constructs. This integrated perspective
not only enriches the theorization of coopetition within global engineering networks but
also offers novel empirical evidence on how dynamic capabilities function across varying
relational configurations.
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Figure 1. Coopetition in international engineering project.

This study adopts a dual-method approach that deliberately combines regression
analysis and fuzzy set qualitative comparative analysis (fsQCA) to capture complemen-
tary aspects of the coopetition—performance relationship. Regression analysis examines
net effects and mediation relationships under an additive and symmetric logic, allowing
us to assess the average associations between coopetition intensity, coopetition balance,
dynamic capabilities, and sustainable delivery performance. However, sustainable deliv-
ery in international engineering projects typically arises from complex combinations of
interdependent conditions rather than from isolated factors [1]. To address this limitation,
fsQCA is employed to uncover configurational causality and equifinality by identifying
multiple, context-dependent pathways to high sustainable delivery performance [29], in-
cluding potential substitution and compensatory effects. Together, these two methods
are analytically complementary: regression establishes general patterns and mediation
mechanisms, while fsQCA reveals how different structural and capability configurations
jointly produce performance outcomes. This integrated design provides a more holis-
tic and theoretically coherent understanding of coopetition dynamics in international
engineering projects.

2. Theoretical Background
2.1. Sustainable Delivery Performance

Sustainable delivery performance has become an essential dimension of project success,
extending beyond the traditional “iron triangle” of cost, time, and quality to incorporate en-
vironmental, social, and long-term economic considerations [30]. This shift reflects growing
global concerns over climate change, resource depletion, and social responsibility, which
have prompted both governments and stakeholders to demand the integration of sustain-
ability into project management practices [31]. In the context of international engineering
projects, sustainable delivery performance is understood as a multidimensional construct
that combines delivery efficiency with social and environmental outcomes achieved in the
host country. The concept encompasses both the sustainability of the project—focusing on
sustainable delivery processes—and sustainability by the project—emphasizing the sus-
tainability of project outcomes [32]. Numerous studies have demonstrated that sustainable
project delivery can generate competitive advantages by lowering operational costs [33],
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mitigating risks [34], and enhancing stakeholder satisfaction [35], ultimately contributing to
long-term financial performance. Importantly, these benefits are not limited to managerial
efficiency but also stem from projects” contributions to local employment, environmental
impact mitigation, and long-term stakeholder value creation [29]. Therefore, in this study,
sustainable delivery is conceptualized as a multidimensional construct encompassing not
only traditional project efficiency outcomes (e.g., cost, schedule, and quality), but also social
and environmental performance achieved in the host country, as well as relational sustain-
ability reflected in long-term cooperative relationships among project partners. While past
research has examined sustainable delivery through theoretical lenses such as innovation
diffusion [36] and social exchange [29], there remains a need to explore this issue through
the lens of coopetition, which offers a more nuanced understanding of how project partners
can continuously adapt and sustain competitive advantage in a complex and evolving
global environment.

2.2. Nature of Coopetition

Coopetition integrates two core elements of strategic management—competition and
cooperation [37,38]. Traditional alliance literature viewed them as mutually exclusive,
cautioning that competitive behavior among partners or cooperative engagement among
rivals could produce adverse outcomes [39-41]. Recent perspectives, however, treat these
forces as paradoxical yet complementary, emphasizing that cooperation enlarges the value
creation space while competition determines its distribution [42-45]. From a syncretic
rent-seeking perspective [37], coopetition challenges the notion of a single continuum and
instead posits a dual continuum with varying levels of both elements [46,47]. It is thus
defined as “a relationship that simultaneously encompasses elements of both cooperation
and competition” [48]. Over the past two decades, scholarly attention to coopetition has
grown rapidly [49-51]. Manifesting at multiple levels—individuals, projects, firms, and
networks [21]—coopetition is particularly salient in international engineering projects,
where interdependent actors pursue shared objectives and mutual gains [38,51].

Although consensus exists that organizations engage in cooperation and competition
concurrently, ambiguity remains regarding whether coopetition entails proportional in-
creases or a balance between them. The “intensity” perspective views it as the combined
magnitude of both forces, while the “balance” perspective reflects their symmetry or dis-
parity [52]. These approaches yield divergent results: Shu et al. [53] found no significant
direct effect of coopetition intensity on performance, whereas Park et al. [54] showed
that balanced coopetition enhances innovation. Bengtsson and Raza-Ullah [55] advocate
integrating both dimensions, and recent studies highlight their joint importance [5,56].
Yet, empirical differentiation between intensity and balance—and their implications for
sustainable delivery—remains limited. Accordingly, this study conceptualizes coopetition
intensity as “the magnitude of competition and cooperation” and coopetition balance as
“the evenness between competition and cooperation” [5].

Furthermore, these two dimensions may manifest across different structural config-
urations, notably horizontal and vertical arrangements. Horizontal coopetition occurs
among firms positioned at the same stage in the value chain that simultaneously compete
and collaborate within the same industry [24]. In contrast, vertical coopetition emerges
among firms at different stages—such as suppliers, manufacturers, and distributors—
that cooperate while pursuing individual interests [41]. Existing research acknowledges
these structural distinctions, with some studies focusing exclusively on horizontal rela-
tionships [17,57,58] and others emphasizing vertical arrangements [24,52,59]. However,
comparative analyses of coopetition across these two structural contexts remain scarce. Dif-
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ferentiating these configurations thus enables a more nuanced understanding of coopetition
and its implications for organizational performance.

2.3. Exploitation and Exploration Capabilities

The resource-based view (RBV) provides a foundational lens in strategic management,
emphasizing that organizational resources constitute the primary source of competitive
advantage [60]. These resources include tangible assets, firm-specific capabilities, routines,
and knowledge bases [60,61]. When such resources are valuable, rare, inimitable, and
non-substitutable, they become strategic assets that sustain superior performance [18,62].
However, while resource possession is essential, the dynamic capabilities framework
extends RBV by focusing on a firm’s ability to orchestrate, redeploy, and renew resources
in response to environmental change [18]. Dynamic capabilities thus represent a firm’s
capacity to continuously reconfigure its resource base to adapt to internal and external
shifts [63,64].

Within this framework, exploitation and exploration are recognized as two critical
dimensions of dynamic capability [22,65]. Exploitation focuses on leveraging existing
competencies to improve efficiency and achieve incremental innovation [66,67], whereas
exploration involves experimentation and the pursuit of breakthrough knowledge and
innovation [66]. In international engineering projects, these capabilities are not merely rou-
tinized organizational processes but context-sensitive adaptive responses to institutional,
regulatory, and technological discontinuities that characterize cross-border project environ-
ments. Specifically, exploitation capability in international engineering projects reflects a
project organization’s ability to standardize, transfer, and locally adapt proven technical
solutions, managerial routines, and contractual practices across heterogeneous institutional
settings, whereas exploration capability denotes the capacity to develop novel solutions,
experiment with new technologies, governance arrangements, or collaborative forms in
response to regulatory uncertainty, institutional distance, and technological complexity [22].
Such capabilities are activated when project actors confront unfamiliar regulatory regimes,
fragmented stakeholder environments, or rapidly evolving technical standards, which
require both the disciplined reuse of existing knowledge and the flexible creation of new
capabilities [68].

These capabilities jointly shape how project partners utilize and create resources
across organizational boundaries. On one hand, partners must reconfigure and deploy
parental resources effectively, as access to knowledge from parent firms does not automati-
cally yield superior performance [22,69]. Institutional distance and regulatory uncertainty
often constrain the direct transferability of parental routines, thereby increasing the im-
portance of exploitation capabilities that enable selective adaptation rather than simple
replication [70]. On the other hand, high levels of technological complexity and coordi-
nation interdependence across global project systems intensify the need for exploration
capabilities, as partners must co-develop new technical interfaces, problem-solving routines,
and collaborative mechanisms [71]. Prior studies on international alliances have identified
distinct configurations of exploitation and exploration capabilities that drive sustainable
delivery across economic, environmental, and social dimensions [10]. Extending this logic
to international engineering projects, we argue that the effectiveness of exploitation and
exploration is contingent on the structural and institutional conditions under which coope-
tition unfolds. Nevertheless, despite these advances, the link between coopetition and
dynamic capabilities remains underexplored [51].
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3. Hypotheses Development
3.1. Coopetition and Sustainable Delivery Performance

Coopetition, the practice of engaging in both cooperative and competitive interac-
tions simultaneously, is a critical aspect in business relationships that forms a new kind of
strategic interdependence among firms, giving rise to value creation intent [72]. Based on
the RBV, Lado et al. [37] propose the syncretic rent-seeking perspective, i.e., coopetition
generates a positive-sum game that enhances efficiency and contributes to knowledge
creation, utilization, and strategic flexibility. In international engineering projects, such syn-
cretic rent-seeking behavior is embedded within project-based governance arrangements
characterized by high task interdependence, asset specificity, and formal coordination
mechanisms—features that are widely observed across regions [20]. The basis for this
syncretic rent-seeking is the existence of a mutual pursuit among project partners [55].
That is, when parties in international engineering projects possess a competitive mindset
and a sense of mutual dependence, they are compelled to compete for individual interests
while relying on each other due to their cooperative association [73]. Although institutional
and cultural contexts may influence how competition and cooperation are enacted in prac-
tice, their simultaneous presence constitutes a common organizing logic in international
engineering projects globally [8]. The implications of competition and cooperation may
therefore be at once complementary and interactive, allowing international engineering
projects to absorb the advantages of both competition and cooperation while eliminating
the disadvantages thereof [74].

From a cooperative standpoint, partners pursuing common objectives under condi-
tions that demand continuous innovation can achieve superior outcomes through resource
complementarity and knowledge exchange [75]. From a competitive perspective, rivalry
stimulates resource efficiency and motivates knowledge acquisition and capability en-
hancement [37]. Furthermore, the interplay of these two forces mitigates their respective
drawbacks. Collaborative reciprocity and shared goals can alleviate opportunism and ten-
sion inherent in competitive interactions [5,47], while competitive pressures counterbalance
the dependency risks associated with cooperation by fostering agility and efficiency [5,76].
Consequently, high coopetition intensity—characterized by strong cooperation and strong
competition—can bolster sustainable delivery performance through improved knowledge
sharing, operational efficiency, and commitment while curbing opportunism and excessive
reliance. Numerous empirical studies support this positive linkage [77-79]. Based on these
arguments, we hypothesize that coopetition intensity is positively related to sustainable
delivery performance, and we propose the following hypothesis:

H1a: Coopetition intensity is positively related to sustainable delivery performance.

As mentioned above, competition and cooperation can offset each other’s negative
effects, highlighting how the balance between cooperation and competition intensity is
particularly crucial in international engineering project activities [5,54]. The balance of
these contradictions, in which cooperation and competition are opposing forces that exert
opposite influences on project parties, fosters international engineering project stability by
keeping opposing forces in check and offsetting potential challenges [39]. Indeed, research
suggests that balanced coopetition can foster positive organizational outcomes [54-56].
For example, Park et al. [54] empirically demonstrate that balanced coopetition has a posi-
tive effect on innovation performance, thereby confirming that international engineering
projects can create and capture value in their relationships by maintaining a balance be-
tween cooperative and competitive forces. Moreover, the dark sides of coopetition (e.g.,
tension and opportunistic behavior) can be managed and dissolved through the effective
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balance of competition and collaboration [54]. Once this balance is disrupted, there is a
high likelihood of negative consequences such as closed communication channels, reduced
responsiveness, and increased distrust [56]. Adopting the conceptual logic outlined above,
we therefore propose the following hypothesis:

H1b: Coopetition balance is positively related to sustainable delivery performance.

3.2. Exploitation and Exploration Capabilities and Sustainable Delivery Performance

The activities within an international engineering project involve the complex process
of combining and integrating the transaction-specific investments carried out by various
parties [2]. Hence, international engineering projects require the exploitation capability
to leverage the resources of partners from different parent firms and transform them into
competitive advantages. The RBV, then, can be used to explain the impact of exploitation
capability on sustainable delivery performance; it not only emphasizes the attributes of
resources such as value, rarity, inimitability, and nonsubstitutability—the basis of sustain-
able competitive advantage—but also highlights the issue of resource exploitation [22].
According to Penrose [80], resources can be utilized in various ways, whether individually
or in conjunction with different types or quantities of resources, to serve different purposes.
International engineering projects can thus create advantages by exploiting the existing
resources among project parties [22]. Specifically, differences in competitive advantage
among organizations arise from their collective “component” and “architectural” compe-
tence [81]. In the international engineering project context, then, the existing resources from
their parent firms that project partners possess are considered component competence,
while the ability to exploit these existing resources (i.e., exploitation capability) is architec-
tural competence. An international engineering project that possesses a strong exploitation
capability is effective in integrating, reconfiguring, and transforming existing resources,
thus enhancing the sustainable delivery performance [22]. Exploiting existing resources
is also essential for international engineering projects, comprising a relatively low-cost
and low-risk approach to augmenting project efficiency [65]. Accordingly, we propose the
following hypothesis:

H2a: Exploitation capability is positively related to sustainable delivery performance.

Within international engineering projects, two trajectories of resource flow can be
identified. The first, exploitation-oriented, involves a one-way transfer of firm-specific
advantages from the parent organization to the project [22]. The second, exploration-
oriented, focuses on generating novel knowledge and resources by leveraging host-country
advantages [82]. These perspectives are mutually reinforcing, facilitating the integrated use
of internal and external resources [66,83]. Initially, projects rely on parent-firm resources
for exploitation benefits; over time, they increasingly harness host-country institutional
and market resources to enhance exploration capability. In volatile international environ-
ments, rigid adherence to established routines constrains agility and responsiveness [84].
Thus, projects must develop innovative resources and technologies to sustain competi-
tiveness [22]. Stronger exploration capability enhances flexibility, responsiveness, and
market penetration [85] while enabling partners to identify emerging technologies and
dynamic market trends. Such insights promote the reconfiguration of existing routines and
the implementation of novel solutions to address challenges and seize opportunities [86].
Accordingly, we propose the following hypothesis:

H2b: Exploration capability is positively related to sustainable delivery performance.
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As highlighted earlier, coopetitive activities are embedded within specific organiza-
tional structures, notably horizontal and vertical arrangements [23,49]. Existing research
underscores notable variations in strategic orientations, operational mechanisms, and
performance implications across these structural configurations [27,87]. While there is
broad agreement that complementary resources among project partners form the basis
for synergy and competitive advantage [22,53], the nature of resource distribution differs
between structures. In horizontally structured projects, partners operating at equivalent
stages of the value chain typically exhibit higher degrees of resource similarity and compe-
tence alignment than those in vertical configurations [87]. This resource similarity, coupled
with overlapping markets, creates favorable conditions for knowledge cross-fertilization
and provides an efficient conduit for integration and transfer [27,54,88]. Within complex
institutional environments and culturally heterogeneous contexts, such similarity facilitates
more effective resource reconfiguration and utilization, thereby strengthening sustainable
delivery performance [89].

Conversely, vertical structures involve partnerships across different value chain
stages—such as supplier-buyer linkages—allowing for more rapid detection of evolving
owner requirements and shifting environmental conditions. This responsiveness enables
feedback loops that inform R&D roadmaps and promote the design and delivery of inno-
vative offerings aligned with owner expectations [90]. Additionally, partners embedded
within vertical structures possess resources, technologies, and knowledge that are more
heterogeneous and complementary, thereby amplifying innovation capacity, accelerating
technological advancement, and supporting market expansion [87]. These observations
align with Harrison et al. [91], who emphasize that complementarities in resources and
capabilities enhance mutual learning and capability development. Consequently, while
exploitation capability exerts a stronger influence on sustainable delivery performance
under horizontal coopetition, exploration capability assumes greater significance under
vertical coopetition. Based on this reasoning, we propose the following hypotheses:

H3a: In a horizontal structure, exploitation capability is more effective than exploration capability
in improving sustainable delivery performance.

H3b: In a vertical structure, exploration capability is more effective than exploitation capability in
improving sustainable delivery performance.

3.3. Coopetition and Exploitation and Exploration Capabilities

According to the RBV, there are various challenges in the formation and evolution
of resources, including stickiness, causal ambiguity, social interaction, and embedded-
ness [92]. These challenges imply that capability development is inherently cumulative
and path-dependent, emerging through repeated interactions and learning processes rather
than discrete, one-off events. In international engineering projects, the resources and
technologies that partners acquire from their respective parent firms provide a nurturing
ground for the development and innovation of their project. However, the fusion of these
resources often fails to materialize, especially in international market environments, be-
cause partner firms tend to underestimate the complexity of blending and integrating the
transaction-specific investments of different parties [93]. The interaction of competition and
cooperation among partners can promote the utilization, integration, and reconfiguration of
capabilities and resources. Importantly, such interactions unfold over the project lifecycle,
enabling project organizations to gradually accumulate experiential knowledge and refine
coordination routines. This simultaneous interplay between competition and cooperation
occurs in the coordination of any position within a project, whether via a formal hier-
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archical structure, such as centralization, formalization, or specialization or an informal
lateral relation such as social interaction [38,44]. Through repeated coopetitive interactions
embedded in these structures, resource flows, transfers, and recombination processes are
reinforced over time, greatly enhancing a project’s ability to integrate, reconfigure, and
deploy resources, that is, its exploitation capability, thereby enhancing sustainable delivery
performance and promoting competitive advantage [22].

Meanwhile, it is crucial to maintain the balance between competition and cooperation
within a project’s comprehensive coopetition profile [46]. This balance is strategically
framed and structured to effectively manage exploitation capability and achieve optimal
performance outcomes. Overreliance on either cooperation or competition is likely to
impede optimal resource allocation, risk diversification, and opportunistic behavior, hin-
dering the efficiency of ongoing resource exploitation [46]. Thus, exploitation capability
reflects the cumulative outcome of sustained coopetitive governance rather than a static
operational attribute. Similarly, Teece [19] has explored the alignment and congruence of
coopetition and dynamic capabilities, specifically, in the international engineering project
context, where coopetition plays a pronounced role in promoting dynamic capabilities.
Riquelme-Medina et al. [51] also find that coopetition within business ecosystems provides
firms with valuable knowledge that enhances their absorptive capacity, leading to their
improved performance. Accordingly, we propose the following:

H4a: Coopetition intensity is positively related to exploitation capability.
H4b: Coopetition balance is positively related to exploitation capability.

H5a: Exploitation capability mediates the effect of coopetition intensity on sustainable
delivery performance.

H5b: Exploitation capability mediates the effect of coopetition balance on sustainable
delivery performance.

The extant research on international alliances focuses on the transfer and learning of
existing knowledge and resources [94,95]. However, the competitive international engineer-
ing project advantage cannot be sustained solely with existing knowledge and resources.
Especially in the volatile international marketing environment, international engineering
projects must painstakingly develop new capabilities [22]. Hence, competition and co-
operation among project partners can promote dialogue and interaction, whereby their
complementary resources are integrated to compensate for information asymmetries in
technology and market knowledge, which tend to create new knowledge [74,96]. These
iterative interaction processes enable project organizations to sense emerging opportuni-
ties and threats, accumulate learning experiences, and gradually expand their capability
base. Specifically, such interaction and communication facilitate projects enabling the
organization to gather disorganized and unstructured information from its external envi-
ronment [97]. Moreover, when significant changes occur in their external environment, the
agility allowed by coopetition in international engineering projects enables them to quickly
identify and determine how to fill capability gaps and develop new capabilities [19,51].
Intense and balanced coopetition thus supports the long-term accumulation of exploratory
learning and innovation-oriented routines, enhancing sustainable delivery performance.
Thus, we propose the following hypotheses, and we provide Figure 2 to illustrate the
research model:
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Figure 2. Conceptual model.

Héa: Coopetition intensity is positively related to exploration capability.
Héb: Coopetition balance is positively related to exploration capability.

H7a: Exploration capability mediates the effect of coopetition intensity on sustainable
delivery performance.

H7b: Exploration capability mediates the effect of coopetition balance on sustainable
delivery performance.

4. Methodology

To ensure methodological rigor and clarity, the research design follows a multi-stage
process, as illustrated in Figure 3. The first stage, data preparation, involves defining the
research questions, designing the questionnaire, collecting data, and assessing reliability
and validity. The second stage, regression analysis, applies hierarchical regression anal-
yses to test Hypotheses H1, H2, H4, and H6, conducts a relationship critical test for H3,
and employs the Baron and Kenny three-step approach to examine mediation effects for
H5 and H7.

i
i v }
| -
I | Hierarchical regression analyses — Relationship critical test > LEeTm & ey etz . }
| method Regression |
| vy o v _______ . o — vY_______ analysis I
I Test HI, H2, H4, H6 } Test H3 | } Test H5, H7 } }
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\ /

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Figure 3. Research roadmap.

The final stage employed the fsQCA approach—including variable calibration, neces-
sity and sufficiency analyses, and standard analysis—to complement regression results and
address the inherent complexity of international engineering projects. This method was
chosen for three main reasons. First, such projects exhibit high heterogeneity, interdepen-
dence, and configurational causality, where outcomes emerge from complex interactions
among actors. Traditional regression assumes linear and independent effects, potentially
overlooking how combinations of coopetition dimensions and dynamic capabilities jointly
influence sustainable delivery. In contrast, fsSQCA identifies equifinal pathways—multiple,
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non-linear causal configurations that can yield the same outcome [29,98]. Second, it cap-
tures asymmetric causation, showing that the drivers of success and failure differ, which
is critical in uncertain and path-dependent environments [99]. Third, by integrating set-
theoretic reasoning with empirical data, fSQCA provides contextual and theoretical depth,
revealing governance—capability interactions beyond the scope of regression analysis [100].

4.1. Participants and Procedures

We collected our primary data through a cross-sectional survey, with a focus on in-
ternational engineering projects involving at least one Chinese partner in the engineering
industry. China, an increasingly important investor in the global economy, is an ideal
setting for exploring and testing the above hypotheses. China’s nonfinancial outward direct
investment (ODI) reached USD 144 billion in 2024, which is a 10.5% increase compared
to the previous year. China is a key player in shaping the global engineering market.
The international engineering project is an entry mode generally recognized by Chinese
engineering firms in the international market [101], which allows them to leverage their
expertise and resources while minimizing the risks and costs associated with entering
new markets [102]. Although the data are cross-sectional, the measurement items capture
respondents’ retrospective evaluations of capability development accumulated over the
project lifecycle, rather than transient perceptions at a single point in time. Given respon-
dents’ sustained involvement in project coordination and execution, these assessments
reflect cumulative learning experiences embedded in repeated coopetitive interactions.

Data were collected through both online and on-site questionnaires targeting Chinese
managerial personnel who had participated in international engineering projects. We
first identified 79 major Chinese international engineering firms from the Engineering
News Record (ENR) Top 250 International Contractors list. Managers from these firms’
overseas divisions were contacted via email or WeChat using information obtained from
corporate websites and the authors’ institutional alumni network. After obtaining informed
consent, an electronic survey was distributed through the Questionnaire Star platform.
When a contacted individual was unavailable or ineligible, they were encouraged to
recommend qualified colleagues. Follow-up messages were sent one week later if no
response was received. Additionally, questionnaires were disseminated to participants of
two project management training programs comprising managers from ENR Top 250 firms.
Respondents were asked to complete the survey based on their prior or current project
experience. To ensure ethical compliance, anonymity and confidentiality were guaranteed,
participation was voluntary, and data were used solely for academic research. Participants
were informed that there were no right or wrong answers, and a professional book was
offered as appreciation for completion.

In total, we sent 318 questionnaires, and we received 218 completed questionnaires. Af-
ter eliminating 46 responses where most of the items had the same score or the participants
indicated that they were not involved in an international engineering project, we obtained
172 usable responses, a valid response rate of 78.90%. Our sample projects are distributed
in 61 countries or regions: Asia (59.3%), Africa (21.5%), South America (8.1%), North
America (4.1%), Europe (4.1%), and Oceania (2.9%). Although the focal firms are Chinese
enterprises, the 172 international engineering projects examined involve collaboration with
project participants from approximately 60 countries and regions worldwide, indicating
a high degree of cross-national diversity in the project settings. More than 50% of these
international engineering projects have been established for more than 3 years. In terms of
type, 50% of the responding projects are contractual projects, 41.9% are partnership projects,
and the remaining 8.1% are corporations. Regarding the structure, 88 projects (51.2%)
feature a horizontal coopetition structure, and 84 projects (48.8%) a vertical coopetition
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structure, providing us with a sufficient database for comparing horizontal and vertical
coopetition. Most respondents were experienced project managers or senior management
personnel, with 73.9% having more than five years of professional experience, indicating
that the sample possesses substantial managerial expertise and in-depth project knowledge.
To reduce sampling bias, t-tests were used to compare the demographic variables of the
46 deleted respondents and the 172 retained respondents. These revealed no significant
difference in project duration (t = —0.133, p = 0.894), project type (t = —0.314, p = 0.754), or
project structure (t = —0.400, p = 0.689), indicating that the retained sample was eligible for
further analyses.

4.2. Measurement

We employed a standard back-translation procedure to develop the Chinese version
of the questionnaire. Since the instrument was derived from an extensive English-language
literature review, it was first drafted in English and then translated into Chinese by a
bilingual researcher. Another independent coder subsequently back-translated it into
English to ensure accuracy and consistency. Three academics reviewed both versions
to resolve discrepancies. To further establish validity, two rounds of pretesting were
conducted. First, in-depth interviews were held with 10 experts—including scholars and
practitioners experienced in international engineering projects—to obtain feedback on item
clarity and relevance. Second, a pilot test involving 30 international engineering managers
was conducted. Based on their comments, several items were refined or reworded to
enhance clarity and contextual appropriateness. The final measurement items are listed in
Table S1 of the Supplementary Materials.

Coopetition intensity. Coopetition reflects the simultaneous occurrence of both cooper-
ative and competitive interactions among firms [21,46]. Consequently, the measurement of
coopetition intensity and its balance is grounded in the underlying dimensions of coopera-
tion and competition. To capture cooperation, we adapted scales from Shu et al. [53] and
Raza-Ullah [103], operationalizing it as the extent of interaction and collaboration among
partners, such as knowledge sharing and communication enhancement. For competition,
we employed items developed by Shu et al. [53], Liu et al. [52], and Raza-Ullah [103], which
assess the degree to which partners engage in competitive behaviors, including attempts
to secure greater control or profit shares. All items were rated on a seven-point Likert
scale, ranging from “1 = strongly disagree” to “7 = strongly agree.” Consistent with the
conceptualization of coopetition as the concurrent engagement in cooperation and com-
petition [37,55], this study adopted an indirect operationalization of coopetition intensity
by calculating the multiplicative interaction between cooperation and competition scores.
This method aligns with prior research by Shu et al. [53] and Raza-Ullah [103].

Coopetition balance. As outlined previously, coopetition balance concerns the relative
equilibrium between cooperative and competitive dimensions. To measure this construct,
we followed the approach of Yoo et al. [56], computing the absolute difference between
cooperation and competition. To facilitate interpretation, the measure was reverse-coded
by subtracting the difference score from seven, ensuring that a higher value represents a
more balanced state of coopetition [104].

Coopetition structure. Consistent with Huo et al. [90] and Robert et al. [87], coopetition
structure was captured using a proxy variable. Specifically, a value of “1” was assigned
when respondents indicated that coopetition occurred in a horizontal relationship, where
partners occupy the same stage in the projects, and a value of “2” when coopetition occurred
in a vertical relationship within the value chain.

Sustainable delivery performance. The measurement of sustainable delivery perfor-
mance was adapted primarily from Li et al. [29], Ozorhon et al. [105], and Robson et al. [4]
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to better reflect the international engineering industry context. A seven-item scale was em-
ployed, rated on a seven-point Likert scale anchored by “strongly disagree” and “strongly
agree.” Four items captured delivery efficiency and managerial performance, evaluating
the extent to which objectives related to cost, schedule, quality, and client satisfaction were
achieved in managing international engineering projects. Two additional items explic-
itly captured social and environmental sustainability outcomes, namely job creation in
the host country and the reduction of negative environmental impacts. The remaining
item reflected relational sustainability by assessing the extent to which the project con-
tributed to long-term cooperative relationships, risk and resource sharing, and knowledge
acquisition among project partners. Collectively, these items capture sustainable delivery
performance as a delivery-oriented sustainability construct that integrates efficiency, social,
environmental, and relational dimensions, consistent with prior research on sustainability
in project-based and international engineering contexts.

Exploitation capability and exploration capability. The constructs of exploitation and
exploration capabilities were measured using scales adapted from Zhan and Chen [22].
Exploitation capability was assessed through five items focusing on the recombination,
integration, and reconfiguration of existing resources and competencies, whereas explo-
ration capability was assessed using three items emphasizing the creation, discovery, and
development of novel resources and capabilities [18,64]. Consistent with prior research on
dynamic capabilities in project-based settings [29], the survey items capture respondents’
retrospective and experience-based evaluations of exploitation and exploration capabilities
accumulated through repeated coopetitive interactions over the project lifecycle, rather
than momentary or single-point perceptions. Both constructs were rated on seven-point
Likert scales ranging from “1 = strongly disagree” to “7 = strongly agree.”

Control variables. Several control variables were included to account for contextual
influences on sustainable delivery performance. Project duration was controlled to capture
the effects of long-term cooperation on information sharing and relationship stability [4].
Project type (corporation, partnership, or contractual/consortium) was included following
Mohamed [106], as structural forms may affect performance outcomes. Project complexity
was also controlled, since higher complexity increases resource, time, and financial require-
ments [71]. It was measured using a six-item scale adapted from Gao et al. [107] to assess
technical and organizational dimensions. Finally, environmental uncertainty—covering
political, economic, geographic, and climatic factors—was incorporated due to its potential
to disrupt performance [106]. This variable was measured using a five-item scale adapted
from Gao et al. [107] and You et al. [108].

4.3. Reliability and Validity

To test construct reliability, we computed Cronbach’s alpha for each construct. As seen
in Table S1, all the calculated values exceeded the accepted threshold of 0.75. Furthermore,
the composite reliability (CR) values ranged from 0.789 to 0.930, indicating a high level of
internal consistency across the constructs. Hence, these findings confirm our measures,
indicating that these items have satisfactory internal consistency and reliability.

Construct validity, including both convergent and discriminant validity, was tested to
ensure that our measurements accurately captured the underlying theoretical construct.
To test convergent validity, confirmatory factor analysis was conducted with AMOS 22.0.
The model fit indices (x?/df = 2.037, CFI = 0.922, IFI = 0.923, TLI = 0.908, SRMR = 0.061,
and RMSEA = 0.078) indicated the adequate fit of the data to the model. Moreover, each
factor loading was greater than the 0.50 cut-off at the significance level of 0.001. Therefore,
convergent validity was acceptable. Regarding discriminant validity, we compared the
square root of the average variance extracted (AVE) of each construct with the interconstruct
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correlations. These results revealed that the square root of the AVE consistently exceeded
the interconstruct correlations, as shown in Table 1. Accordingly, these findings indicate
that the measures have satisfactory reliability and construct validity.

Table 1. Means, standard deviations, and correlations.

Variables 1 2 3 4 5
1. Sustainable delivery performance  0.767
2. Coopetition intensity 0.559 **  N/A
3. Coopetition balance 0.341** 0.350* N/A
4. Exploitation capability 0.666 ** 0.578** 0.305** 0.853
5. Exploration capability 0.630 **  0.555** 0.367 ** 0.658** 0.871
Mean 5.020 28.739  5.779 5.421 4.829
SD 1.078 8.882 1.036 0.971 1.210

Note: N = 172; The numbers in bold are the square roots of the AVE values. * p < 0.05. ** p < 0.01.

4.4. Common Method Variance

As this study utilized data from a singular source, the potential for common method
variance within the survey responses cannot be disregarded. To mitigate this potential
issue, the measures of constructs were obtained from diverse sources during questionnaire
design. Additionally, semantic differentiation was utilized to establish a clear psychological
demarcation among the different variables. During the survey phase, respondents were
provided with the option of answering questions anonymously to promote their candid
and honest responses. After the completion of data collection, we adopted two steps,
introduced in Podsakoff et al. [109], to test common method variance. First, Harmon’s
one-factor analysis was performed. We found that the Kaiser-Meyer-Olkin value for the
factors was 0.879, above the recommended threshold of 0.5. Our findings in the exploratory
factor analysis (EFA) indicated factors with eigenvalues greater than 1, accounting for
71.788% of the total variance, and that the largest factor, which accounts for 39.439% of
the variance, fell short of the recommended threshold of 50%, suggesting that neither a
single factor nor a general factor predominated in explaining the total variance. Second,
all the items in the questionnaire were loaded on a single factor, forming a one-factor
model. These results showed that the one-factor model had a poor data fit (x*/df = 4.636,
CFI = 0.709, IFI = 0.711, TLI = 0.678, SRMR = 0.097, and RMSEA = 0.146). Therefore,
common method variance was not a concern in this study.

5. Results
5.1. Results of Regression Test

We performed hierarchical regression analyses using SPSS 22.0 to test our hypotheses.
To evaluate the possibility of multicollinearity, we calculated variance inflation factor (VIF)
values, which were all below 10 (the highest was 2.328), indicating that multicollinearity
did not significantly impact our results [110]. The results of the main effects and mediating
effects of exploitation and exploration capabilities are presented in Table 2.
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Table 2. Regression analysis results.

. Exploitation Exploration . .
Variables Capability Capability Sustainable Delivery Performance
(n=172) (n=172) (n=172) Horizontal Structure (1 = 88) Vertical Structure (n = 84)
Model Model Model Model Model Model Model

Modell Model2 Model3 Model4 Model5 Model6 Model7 Model8 Model9 10 1 12 13 14 15 16
Control variables
Project duration —0148* —0064 0120 0034 .°Y°  _0088 0068 005  —0205* -—0077 0118 —0075 —0136 0071  —0.09 —0.062
Project type 0.016 0.020 —0.018 —0.026 0.004 0.004 0.003 0.004 0.028 0.004 0.024 0.007 0.032 0.020 0.028 0.018
Project complexity 0253 ***  0.115 0.186 **  0.062 0.132 —0.004 —0.045 —0.064 0.197 * 0.005 0.062 0 —0.020 —0.153 —0.095 —0.143
Environmental ~0.070  —0.054  0.003 0.024 —0046  —0028  —0015 —0014 —0131  —0073 -0121  —0.081  0.117 0.141 0.081 0.107
uncertainty
Independent variables
Coopetition intensity 0.510 *** 0.463 *** 0.504 *** 0.189 ***
Coopetition balance 0.122* 0.211 *** 0.152 ** 0.050
Mediators
Exploitation capability 0.446 ***  0.373 *** 0.701 *** 0.568 *** 0.622 *** 0.382 ***
Exploration capability 0.341 **  0.269 *** 0.589 ***  0.179 0.632 ***  (0.432 ***
F 2.507 15.337 1.466 14.620 1.351 14.508 29.606 24.356 1.425 17.615 10.639 15.347 0.612 10.536 11.930 14.581
R? 0.057 0.358 0.034 0.347 0.031 0.345 0.518 0.544 0.064 0.518 0.393 0.532 0.030 0.403 0.433 0.532
Adjusted R? 0.034 0.335 0.011 0.323 0.008 0.322 0.501 0.522 0.019 0.488 0.356 0.497 -0.019 0.365 0.397 0.495
AR? - 0.301 - 0.313 - 0.314 0.487 0.513 - 0.454 0.329 0.468 - 0.373 0.403 0.502

Notes: *p < 0.1, ** p < 0.05, *** p < 0.01.
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H1 concerns whether coopetition intensity and balance are positively and directly
related to sustainable delivery performance. To test H1, the baseline model (Model 5)
included four control variables. Model 6 added the independent variables, and regression
analysis indicated that both coopetition intensity (3 = 0.504, p < 0.01) and coopetition
balance (3 = 0.152, p < 0.05) have positive and significant effects on sustainable delivery
performance, supporting Hla and H1b. Model 7 was used to test the relationship between
exploitation and exploration capabilities and sustainable delivery performance. These
results indicate that the effects of exploitation capabilities (3 = 0.446, p < 0.01) and explo-
ration capabilities (3 = 0.341, p < 0.01) on sustainable delivery performance are significantly
positive. Thus, H2a and H2b are supported. Model 2 was used to examine the relationship
between coopetition intensity ( = 0.510, p < 0.01) and coopetition balance (3 = 0.122,
p < 0.10) and exploitation capability. These results are significant, supporting H4a and
H4b. Similarly, as shown in Model 4, we found that the effects of coopetition intensity
(B =0.463, p < 0.01) and coopetition balance (3 = 0.211, p < 0.01) on exploration capability
are significantly positive. These results therefore lend support to H6a and H6b.

Following Arranz and de Arroyabe [111] and Liu et al. [112], we conducted the
relationship critical test to examine the effects of exploitation capability and exploration
capability on sustainable delivery performance in both horizontal and vertical coopetition
structures. We report these results in Table 2. H3 was tested using the proportion of
variance explained by these effects. Model 9 and Model 13 mainly tested the respective
effects of the control variables on sustainable delivery performance in horizontal and
vertical structures. Model 10 and Model 14 contained sustainable delivery performance as
a function of exploitation capability and the four control variables. Model 11 and Model 15
contained sustainable delivery performance, as a function of exploration capability and
the four control variables. Finally, Model 12 and Model 16 captured sustainable delivery
performance, as a function of exploitation capabilities, exploration capability, and the
control variables.

Regarding horizontal structure (H3a), we obtained AR? from the regression results of
Model 10, Model 11, and Model 12, as follows:

2 2 2
ARModel12— Mode110 = Rivoder12 — Rivoderio = 0-532 — 0.518 = 0.014 1)

2 2 2
ARModeHZ—Modelll = RMadellZ - RModelll =0.532 - 0.393 = 0.139 (2)

Here AR%VI odel12— Model10 T€PTESENtS the proportion of the variance in sustainable de-
livery performance that exploration capability in the horizontal structure can explain.
AR%AO del12— Model11 Te€PTesents the proportion of the variance in sustainable delivery per-
formance that exploitation capability in the horizontal structure can explain. Since

2 2 . . o1 .
AR fodei12— Modeito < ARModer12— Modeli1, W€ can conclude that exploitation capability is
more forceful in shaping sustainable delivery performance than exploration capability in
the horizontal structure. Therefore, H3a is supported.

Similarly, for vertical structure (H3b), we obtained AR? from the regression results of
Model 14, Model 15, and Model 16, as follows:

2 2 2
ARModel16— Model14 = Rivoderie — Rvoderia = 0-532 —0.403 = 0.129 ©)

2 2 2
ARModel16—Model1s = Rivioderie — Rivtoderis = 0-532 — 0.433 = 0.099 (4)

Here AR%VIO del16—Model14 Te€PTesents the proportion of the variance in sustainable
delivery performance that exploration capability in the vertical structure can explain.
AR o116 Model1s T€PTesents the proportion of the variance in sustainable delivery
performance that exploitation capability in the vertical structure can explain. Since
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AR o doii6-Modetia > DRAjoderie—Modernss it SUggests that exploration capability is statis-
tically stronger in shaping sustainable delivery performance than exploitation capability in
the vertical structure, thus supporting H3b.

Concerning the mediating effect of exploitation and exploration capabilities on the re-
lationship between coopetition intensity and balance and sustainable delivery performance,
we examined the impacts of coopetition intensity and balance on sustainable delivery
performance by incorporating the mediating variables (exploitation capability and explo-
ration capability) into the model, specifically, in Model 8. These results indicate that the
coefficients between exploitation capability (3 = 0.373, p < 0.01) and exploration capability
(B =0.269, p < 0.01) and sustainable delivery performance are significantly positive. Hence,
after incorporating exploitation and exploration capabilities into the model, the coefficient
between coopetition intensity and sustainable delivery performance decreased but was
still significant (3 = 0.189, p < 0.01), while the effect of coopetition balance on sustainable
delivery performance became nonsignificant (3 = 0.050, p > 0.10). Accordingly, these results
jointly demonstrate that exploitation and exploration capabilities (partly) mediate the im-
pact of coopetition intensity on sustainable delivery performance and that exploitation and
exploration capabilities (fully) mediate the impact of coopetition balance on sustainable
delivery performance. Therefore, H5a, H5b, H7a, and H7b are supported.

5.2. Results of fsSQCA

This study employs the direct calibration method proposed by Ragin [113], which
necessitates specifying three qualitative anchors: full non-membership, full membership,
and the crossover point. Consistent with the approach of Mellewigt et al. [114], the sample
mean of each variable is adopted as the crossover point. The threshold for full membership
is determined by adding one standard deviation to the mean, whereas full non-membership
is defined by subtracting one standard deviation from the mean. Except for the coopetition
structure, which is a dichotomous variable, all remaining variables underwent calibration.
Quantile-based calibration was performed using fsQCA 4.1, whereby the raw scores of
five variables across 172 cases were systematically transformed into fuzzy set membership
scores. The results of calibrations are shown in Table S2 in the supplemental items. Necessity
analysis assesses whether a single condition or a combination of conditions constitutes a
prerequisite for the occurrence of an outcome. From a set-theoretic perspective, this entails
examining whether cases exhibiting the outcome consistently share a particular antecedent
condition or configuration of conditions. As outlined by Schneider and Wagemann [115], an
antecedent condition is deemed necessary when its consistency with the outcome reaches a
threshold of 0.9. Table S3 reports the results of the necessity analysis for high and low levels
of cooperation in international engineering projects. Since all consistency scores fall below
the 0.9 benchmark, none of the antecedent conditions—whether present or absent—can be
considered necessary for either high or low cooperation in this study.

A truth table was constructed for sufficiency analysis. The raw consistency threshold
was set at 0.85, with a minimum case frequency of 4. The PRI consistency threshold was
specified at 0.5. The analytical results are presented in Table 3. Consistency reflects the
extent to which cases exhibiting a given configuration consistently lead to a specified
outcome. Raw coverage indicates the proportion of the outcome that can be accounted
for by a particular configuration. As illustrated in Table 3, three configurations (C1 to C3)
are associated with high levels of sustainable delivery performance, exhibiting an overall
solution consistency of 0.835. The solution coverage is 0.680, suggesting that these configu-
rations capture the primary pathways leading to high sustainable delivery performance.
The results indicate that C2 demonstrates how, within a vertical coopetitive structure,
high-intensity and balanced coopetition combined with strong exploratory capability can
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lead to high sustainable delivery performance. In contrast, C1 and C3 suggest that, within a
horizontal structure, the simultaneous presence of coopetition intensity and balance, along
with the concurrent manifestation of exploitative and exploratory capabilities, functions in
a mutually substitutive manner.

Table 3. Configurations to achieve high sustainable delivery performance.

High Sustainable Delivery Performance
Antecedent Conditions '8 tvery

C1 C2 C3
Coopetition intensity o o
Coopetition balance o o
Coopetition structure ® [ ®
Exploitation capability L ®
Exploration capability o [ ®
Consistency 0.836 0.852 0.825
Raw coverage 0.394 0.242 0.097
Unique coverage 0.341 0.242 0.044
Overall solution consistency 0.835
Overall solution coverage 0.680

Note: Filled circles ( @) represent the presence of a causal condition, while crossed circles (®) denote its absence.
Large circles signify core conditions, and small circles indicate peripheral conditions. A blank space shows that
the condition can be either present or absent.

This configurational insight further validates the structural contingency revealed in
the regression analysis. For example, regression indicates that exploitation is more effective
in horizontal governance, and exploration is stronger under vertical structures. fsQCA
corroborates this pattern through C1 and C2: in horizontal structures, high exploitation and
exploration together drive high performance, whereas in vertical structures, exploratory
capability combined with strong and balanced coopetition intensity is critical. Moreover,
fsQCA adds nuance beyond regression by uncovering C3, where horizontal structures
with high coopetition intensity and balance achieve superior performance even in the
absence of strong dynamic capabilities. This compensatory pathway suggests that structural
characteristics can substitute for capability-based advantages under certain conditions—an
insight not captured by regression’s net effect logic.

5.3. Robustness Analysis

To ensure the reliability and robustness of both the regression-based mediation results
and the configurational findings derived from fsQCA, we performed several robustness
analyses. First, regarding the mediation analysis, we employed a non-parametric boot-
strapping approach with 5000 replications [116] to verify the stability of the indirect effects.
The indirect effect of coopetition intensity on sustainable delivery performance through
exploitation capability was 0.025, with a 95% confidence interval (CI) of [0.013, 0.040],
excluding zero. Similarly, the indirect effect through exploration capability was 0.019,
with a 95% CI of [0.007, 0.033], also excluding zero. These findings confirm the mediating
roles proposed in H5a and H7a. Moreover, the indirect effects of coopetition balance on
sustainable delivery performance via exploitation and exploration capabilities were 0.141
and 0.125, with 95% Cls of [0.034, 0.250] and [0.050, 0.219], respectively, supporting H5b
and H7b. Collectively, these results are consistent with and reinforce the regression-based
mediation results, demonstrating the robustness of our hypothesized mechanisms.

Second, to assess the robustness of the fsQCA findings, we conducted sensitivity
analyses by systematically varying key calibration thresholds, including the frequency, con-
sistency, and PRI levels [29,70,117]. Specifically, we adjusted the consistency threshold to
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both a stricter level (0.90) and a more lenient level (0.80) to evaluate whether such changes
would yield substantively different interpretations. The results showed no material devia-
tions from the original solution. Additionally, when the frequency threshold was increased
from 4 to 5, minor alterations were observed in the specific configurations associated with
high sustainable delivery performance; however, the core causal patterns and theoretical
interpretations remained stable. Finally, robustness checks using alternative PRI thresholds
produced consistent outcomes. In summary, the convergence of results across different
analytical techniques and parameter settings confirms that our key empirical findings and
theoretical conclusions remain stable and robust.

6. Discussion

6.1. Theoretical Contributions
6.1.1. Bridging Coopetition and Dynamic Capabilities

This study extends the project coopetition literature by clarifying the relationships
between coopetition and sustainable delivery performance, and it contributes to dynamic
capability theory by refining its explanatory relevance in international, project-based,
and inter-organizational contexts. Several studies examine how coopetition is associated
with performance through mechanisms such as knowledge integration [118], knowledge
transfer [119], organizational learning [77], or relational factors including trust, depen-
dence, and conflict [24,120]. However, this literature often abstracts coopetition from the
distinctive governance conditions of international engineering projects, where cooperative—
competitive interactions are embedded in temporary project organizations, formal contracts,
and cross-border institutional environments. Although Teece [19] conceptually connects
coopetition and dynamic capability theory, empirical evidence on dynamic capabilities
as mediating mechanisms in such complex international project settings remains limited,
particularly regarding exploitation and exploration capabilities.

Our study addresses this gap by incorporating exploitation and exploration capabil-
ities as mediating mechanisms linking coopetition to sustainable delivery performance
in international engineering projects. Our findings indicate that while exploitation and
exploration capabilities partially mediate the relationship between coopetition intensity
and sustainable delivery performance, they fully mediate the relationship between coope-
tition balance and sustainable delivery performance. This distinction suggests that, in
international engineering projects characterized by high task interdependence and insti-
tutional heterogeneity, the structural stabilization of coopetition is critical for capability
development. In this sense, coopetition among project partners is associated not only
with the deployment of parent-firm resources but also with the development of new
project-level capabilities. By demonstrating this mediating logic, the study refines dynamic
capability theory by showing that capability effectiveness is conditioned by the struc-
ture and balance of inter-organizational interactions, extending prior work on absorptive
capacity [51]. Overall, this contribution clarifies that, in international engineering projects,
dynamic capabilities operate as structurally embedded mechanisms rather than as iso-
lated firm-level attributes, thereby reframing how coopetition is translated into sustainable
delivery outcomes.

6.1.2. Structural Differentiation in Capability Efficacy

A novel linkage is established between coopetition theory and dynamic capability the-
ory from the perspective of coopetition structures. Although the importance of coopetition
structures has been acknowledged in prior studies [41,55], most existing research focuses
on organizational relationships within a single coopetition structure [24-26]. Empirical in-
vestigations comparing different coopetition structures remain limited [28], and even fewer
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studies have examined their implications for dynamic capabilities. This study addresses
this gap by examining how exploitation and exploration capabilities are associated with hor-
izontal and vertical coopetition structures. The findings indicate that coopetition structure
functions as a differentiating context in which the associations between dynamic capa-
bilities and sustainable delivery performance vary. Specifically, exploitation capability is
more strongly associated with performance in horizontal coopetition, whereas exploration
capability is more salient in vertical coopetition. This pattern builds on Xu et al. [121] and
clarifies the heterogeneous roles of exploitation and exploration capabilities by demonstrat-
ing that their effectiveness varies systematically across structural contexts. In horizontal
coopetition, partners operating at equivalent value chain stages share similar resources and
overlapping markets, facilitating knowledge transfer and supporting exploitation-oriented
capability development [27,54,88]. In contrast, vertical coopetition involves heterogeneous
and complementary resources across value chain stages, fostering responsiveness and
mutual learning and supporting exploration capability development [87]. These findings
challenge the assumption that exploitation and exploration capabilities exert uniform ef-
fects across organizational settings and instead highlight the structural contingency of their
efficacy. Taken together, this contribution demonstrates that the performance relevance
of dynamic capabilities is inherently structure-sensitive, advancing a context-contingent
understanding of capability efficacy in project-based environments.

6.1.3. Structural-Configurational Complementarity

The integration of fsQCA findings with regression results provides deeper theoret-
ical insight into the coopetition—performance relationship in international engineering
projects. While regression analysis identifies net effects and confirms the mediating role of
dynamic capabilities under an additive logic, fsQCA reveals configurational complexity
and equifinality, showing that multiple context-dependent pathways can lead to high
sustainable delivery performance. Specifically, configurations C1 and C2 reinforce the
structural contingencies suggested by the regression results, indicating that exploitation
capability is more salient in horizontal structures, whereas exploration capability plays a
more central role in vertical structures. Moreover, the configurational analysis identifies a
compensatory pathway in which high coopetition intensity and balance within horizontal
structures are associated with strong performance even in the absence of well-developed
dynamic capabilities.

This finding points to a structural substitution paradox, whereby organizational
architecture and inter-organizational design partially substitute for capability-based mech-
anisms. From an organizational design and structural contingency perspective, horizontal
coopetition among structurally similar partners facilitates standardized interfaces, shared
routines, and externally coordinated resource alignment. Under conditions of high in-
tensity and balanced interaction, such structural arrangements reduce coordination costs
and enable effective collective action, thereby compensating for limited internal capability
development [77,120]. In this sense, form substitutes for function, challenging the conven-
tional dynamic capability assumption that superior performance necessarily depends on
well-developed internal capabilities [122]. Importantly, this substitution effect does not
negate the value of dynamic capabilities but highlights their context-dependent necessity.
In resource-constrained or capability-limited environments, appropriate structural configu-
rations can temporarily offset capability deficiencies, whereas in more complex or vertically
differentiated settings, dynamic capabilities remain indispensable. By revealing this para-
dox, the study extends contingency theory and enriches dynamic capability research by
demonstrating how governance structures, organizational design, and capability mecha-
nisms interact configurationally rather than hierarchically. Finally, although the empirical
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model specifies a unidirectional causal path from coopetition to dynamic capabilities and
performance for analytical clarity, the findings also invite reflection on potential reciprocal
and co-evolutionary dynamics. This contribution underscores that sustainable delivery in
international engineering projects is not driven by isolated factors but emerges from the
joint configuration of structural conditions and capability mechanisms.

6.2. Managerial Implications

The findings have important implications for senior and middle-level managers in
international engineering project management. First, managers must recognize the strate-
gic significance of engaging in coopetitive relationships with project partners to achieve
mutual performance gains. Despite extensive studies on the cooperation—competition
trade-off [43,123,124], the optimal managerial approach remains uncertain—whether to
balance cooperation and competition or to pursue high levels of both. Our results suggest
that managers should simultaneously attend to coopetition intensity and coopetition bal-
ance as complementary levers of project governance, rather than treating them as mutually
exclusive choices. Practically, this implies actively calibrating contractual, organizational,
and coordination mechanisms to sustain high-intensity yet balanced coopetition across
project phases. Maintaining a “strategic balance” [46] is essential: overreliance on coopera-
tion may increase vulnerability to opportunism, while excessive competition can provoke
retaliatory actions.

Second, the mediating role of exploitation and exploration capabilities highlights
the importance of dynamic capabilities in linking coopetition to sustainable delivery
performance. Managers should therefore view dynamic capabilities not as abstract or-
ganizational attributes, but as actionable outcomes of deliberate coopetition design. By
fostering appropriate levels of coopetition intensity and balance, project managers can
facilitate both the effective deployment of existing resources (exploitation) and the de-
velopment of new capabilities (exploration). Failing to align coopetition arrangements
with capability development objectives may limit the performance benefits derived from
inter-organizational collaboration.

Third, managers should adopt a nuanced view of how coopetition interacts with dy-
namic capabilities. Before establishing coopetitive relationships, they need to align overall
project goals, assess interpartner relationships, and select suitable coopetitive mechanisms
based on the coopetition structure [55]. In horizontally structured projects, where partners
possess similar knowledge bases and resources, managers should emphasize high-intensity
and well-balanced coopetition to enhance exploitation capability and operational efficiency.
In contrast, vertical coopetition structures—characterized by resource complementarity
along the value chain—require managerial attention to exploration-oriented mechanisms,
such as joint problem-solving, interface coordination, and capability upgrading. Accord-
ingly, beyond managing coopetition intensity and balance, managers should strategi-
cally match coopetition structures with capability configurations to improve sustainable
delivery outcomes.

6.3. Limitations and Future Directions

While this study offers valuable theoretical and practical implications, several lim-
itations warrant attention. First, the cross-sectional design limits causal inference and
the ability to capture the temporal, oscillating nature of coopetition documented in prior
studies [5,49,55,125]. Future longitudinal or case-based research could examine the recipro-
cal and co-evolutionary dynamics between coopetition and dynamic capabilities over time.
Although this study shows that coopetition is associated with value co-creation in inter-
national engineering projects, it does not examine how value creation and appropriation
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interact. Future research could use paired or multi-source data to explore whether coope-
tition yields mutually beneficial outcomes or asymmetric value capture among partners.
Third, while environmental uncertainty is included as a control, institutional environments
are not explicitly modeled. Future research could examine regulatory, governance, or
cultural contexts as moderating or configurational conditions shaping coopetition effec-
tiveness. Fourth, although coopetition balance is operationalized using a parsimonious
absolute-difference measure, this approach may compress theoretically distinct configura-
tions of cooperation and competition into a single indicator. Future research could adopt
alternative specifications to capture more fine-grained relational dynamics of coopetition.
Last, although the environmental and social dimensions in this study are captured using
parsimonious indicators, they reflect core sustainability concerns that are both observ-
able and managerially actionable in international engineering projects. Future research
could further enrich this construct by incorporating more granular ESG or life-cycle-based
sustainability indicators. Regarding external validity, although responses were obtained
from Chinese managers, the study covers 172 international engineering projects across
more than 60 countries and regions, each involving multinational participation, supporting
a degree of external validity. At the same time, as the projects are largely Chinese-led,
future research could test the proposed mechanisms in non-China-led or comparative
international settings.

7. Conclusions

In the context of international engineering projects, coopetition has become increas-
ingly salient and complex due to volatile market conditions and diverse cultural and
institutional environments [15,16]. This study conceptualizes coopetition through its in-
tensity and balance dimensions and examines its associations with sustainable delivery
performance from a dynamic capability perspective. Using survey data from 172 interna-
tional projects, the results indicate that both coopetition intensity and balance are positively
associated with sustainable delivery performance. Exploitation and exploration capabilities
partially mediate the effects of coopetition intensity and fully mediate those of coopetition
balance. Moreover, the efficacy of dynamic capabilities is structurally contingent: exploita-
tion proves more effective under horizontal coopetition, whereas exploration is stronger
under vertical coopetition, challenging the conventional assumption of uniform capability
effects. Configurational analysis further identifies a compensatory pathway where high
coopetition intensity and balance within horizontal structures achieve strong performance
even when dynamic capabilities are weak—contradicting the traditional dynamic capabil-
ity view that superior performance requires superior capabilities. Overall, this research
integrates coopetition structure into the dynamic capability framework and uncovers novel
insights into the heterogeneous effects of exploitation and exploration capabilities.
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