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Abstract

As firms increasingly rely on external partnerships to navigate complex and volatile envi-
ronments, understanding the distinct pathways through which such collaborations may
relate to resilience has become essential. However, despite growing interest in interorgani-
zational collaboration, limited research has explicitly examined how university—industry
collaboration relates to organizational resilience, as prior studies have predominantly fo-
cused on innovation and performance-related consequences. This study examines whether
university—industry collaboration is associated with organizational resilience, conceptu-
alized as a micro-foundation of sustainable development. Specifically, it investigates the
mediating role of relationship quality within the university—industry collaboration and re-
silience nexus and the moderating effect of institutional alignment. The proposed research
model and hypotheses were tested using survey data collected from 220 firms operating
in science and technology parks (STPs) in Tiirkiye through partial least squares structural
equation modeling (PLS-SEM) with SmartPLS. The results indicate that university-industry
collaboration exhibits a significant association with organizational resilience, which is
also linked to long-term sustainability at both firm and systemic levels. Furthermore,
relationship quality serves as a distinct mediating pathway linking university—industry
collaboration with organizational resilience. In addition, institutional alignment shows
a significant moderating role in this relationship, such that higher alignment between
university and industry partners strengthens the collaboration-resilience linkage. This
study offers an early empirical attempt to conceptualize university—industry collaboration
as an external driver associated with organizational resilience while delineating the distinct
processes of mediation and moderation. Drawing on institutional theory and relational
coordination theory, the findings elucidate the distinct institutional and relational pathways
through which collaborations are associated with organizational resilience. For managers
and policymakers, the study underscores the importance of investing in high-quality re-
lationships and institutional congruence to better leverage collaborative partnerships for
sustainable organizational resilience.

Keywords: university-industry collaboration; organizational resilience; sustainable de-
velopment; relationship quality; institutional alignment; science and technology parks;
institutional theory; mediation; moderation; PLS-SEM

1. Introduction

As businesses navigate an environment shaped by Al integration, hybrid work models,
shifting consumer behavior, and persistent geopolitical and economic volatility, organi-
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zational resilience has evolved into a strategic imperative for maintaining performance
and achieving post-crisis growth [1,2]. In such contexts, resilience also appears to play a
critical role in supporting firms to sustain long-term viability and adapt to ongoing environ-
mental and socio-economic challenges. Resilient organizations are often characterized by
their capacity to withstand external shocks, realign in response to unexpected disruptions,
and tend to rebuild with greater agility and robustness [3-5]. Scholars have examined
a wide range of antecedents of resilience, most of which have been approached from an
intra-organizational perspective, such as HRM practices and policies [6], corporate social
responsibility [3], social capital, human capital and cognition [7], digital orientation and
digital capability [8,9], dynamic capabilities [10], ambidexterity [11], resource configura-
tions [12,13], technology management capabilities [14], digital transformation [15,16] and
digital innovation [17]. However, the role of interorganizational collaborations, particularly
those between universities and industry, in relation to organizational resilience, remains
underexplored. At the same time, prior research (e.g., Abu Sa’a and Asplund [18], Rossi
et al. [19], Secundo et al. [20]) has explored how university—industry collaboration (UIC)
contributes to various organizational outcomes such as innovation performance, knowl-
edge creation and technological development, yet empirical evidence linking UIC directly
to organizational resilience is still limited. Building on this gap, this study argues that UIC is
well-positioned to relate to how firms access external knowledge bases, advanced research
expertise, and complementary resources [21,22]. In this context, UIC is associated with
the development of key organizational capacities, including adaptive capacity, innovative
potential, resource flexibility, absorptive capacity, and dynamic capabilities [23,24], which
are, in turn, linked to organizational resilience and sustainable organizational performance.
Despite the growing recognition of UIC as a valuable source of knowledge and in-
novation [18,25,26], empirical insight into the relationship between such collaborations
and organizational resilience remains scarce. Existing studies have primarily focused on
outcomes such as innovation, including patents, new products, technology commercializa-
tion [27-29], knowledge transfer [30,31] or firm performance [32-34], while the resilience as
an outcome has received less systematic attention. Nevertheless, even with relatively few
studies, scholars have begun to investigate how networks and collaborations are associated
with organizational resilience. For instance, Lin and Fan [16] show that supply chain integra-
tion is positively associated with organizational resilience, while Garrido-Moreno et al. [1]
highlight the value-creating role of collaboration networks. Ozanne et al. [35] demonstrate
in the context of SMEs that business networks can help organizations become more ro-
bust, and that internal supply chain mechanisms are positively linked to organizational
resilience. The study of Waerder et al. [36] finds that cross-sector partnerships between
nonprofit and for-profit organizations play a significant role in supporting organizational
resilience by providing stability as well as access to resources, expertise, and emotional
support. Similarly, Dimitriadis [37] and Wulandhari et al. [38] show that external and well-
structured relational ties support resilience by facilitating knowledge exchange and access
to complementary resources. Collectively, these studies suggest that interorganizational
networks are associated with organizational resilience by potentially helping organizations
to effectively absorb shocks and adapt to turbulent environmental conditions.
Importantly, not all interorganizational collaborations play an equal role in their as-
sociation with resilience [39]. Compared to other forms of collaboration such as supply
chain partnerships, strategic alliances, or transactional inter-firm exchanges, UICs are char-
acterized by a distinct knowledge architecture and institutional logic [40]. UICs typically
bridge actors with fundamentally different knowledge bases (scientific/research-oriented
and application/industry-oriented), thereby creating a higher degree of epistemic distance
and learning potential [18,41]. This structural feature reflects as an ideal alignment for
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firms in accessing exploratory and frontier knowledge that is less likely to emerge from
efficiency-oriented collaborations [19]. Moreover, UICs are often embedded in long-term,
trust-based and institutionally supported frameworks, which are expected to facilitate
sustained learning, experimentation, and capability development rather than short-term
transactional gains [39,42]. These characteristics suggest that UIC may be particularly
conducive to building adaptive capacity and absorptive capabilities, which are central to
organizational resilience [39]. In contrast, other forms of interorganizational collaboration
tend to emphasize coordination efficiency, cost reduction, or supply continuity, which may
support operational stability but do not necessarily align with the deeper transformational
learning required for resilience under radical uncertainty [43,44].

Moreover, little is known about the institutional and relational conditions that influ-
ence how collaborations relate to organizational resilience. Addressing this gap is essential,
as not all collaborations are associated with equal benefits [45]; rather, their effectiveness
may be shaped by the degree of institutional alignment between partners and the quality
of relationships developed in the process.

Building on this gap, the present study examines not only whether UIC is associated
with organizational resilience, but also the relational pathway through which this asso-
ciation can be interpreted and the institutional conditions under which this association
may differ. Drawing on institutional theory, institutional alignment refers to the degree of
compatibility across the regulative, normative, and cognitive structures of collaborating
organizations [46]. More specifically, regulative alignment reflects consistency in formal
rules, policies, and contractual arrangements; normative alignment captures shared values
and expectations regarding appropriate conduct; and cognitive alighment denotes common
understandings and interpretive frameworks [47]. When these institutional elements are
aligned, partners face fewer conflicts, coordination tends to be more efficient, and mutual
expectations are clearer [48]. Such alignment is related to the stability and effectiveness
of UIC and is thus associated with collaborative efforts that align with organizational
resilience [39,49,50]. Recognizing that alignment alone may not fully account for variance
in organizational resilience, relational coordination theory [51] is incorporated to illustrate
how relationship quality serves as a separate mediating pathway within this conceptual
framework. High levels of trust, communication, and mutual respect are associated with
more effective collaboration, potentially supporting firms in leveraging knowledge ex-
change that aligns with organizational resilience [40,52,53]. By combining these theoretical
perspectives, this study offers a nuanced understanding of the conditions and distinct
pathways through which UIC is associated with organizational resilience and positions
UIC as a potentially important capability supporting organizational adaptation.

Crucially, while established frameworks like dynamic capabilities, absorptive capacity,
and interorganizational network theories suggest that external partnerships generally corre-
spond with resilience [16,35,54], these perspectives operate under the implicit assumption
of institutional homogeneity, meaning they primarily explain firm-to-firm partnerships
with shared commercial configurations [55]. Consequently, they offer limited insight into
how relational processes work when organizations face significant differences in their
knowledge bases and strategic priorities. This study suggests that the relationship between
UIC and resilience hinges on the partners’ capacity to manage and reconcile their organiza-
tional difference. By examining relationship quality and institutional alignment together,
this study does not merely replicate or confirm these theories in a new setting. Instead,
it illustrates how diverse and asymmetric knowledge bases can align with a sustainable
capacity for adaptation through structured relational dynamics.
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This work offers several distinct contributions that refine current theoretical bound-
aries. First, it extends the organizational resilience literature by broadening the focus from
internal firm resources or typical supply chain partnership to UIC. This study illustrates
that UIC serves as a distinctive platform where accessing diverse, exploratory knowledge
aligns with long-term organizational adaptation under uncertainty. Second, it advances
interorganizational network and dynamic capability theories by exploring their boundary
conditions. Rather than merely confirming that networks and capabilities go hand in
hand, this study demonstrates how these qualities are jointly built across different insti-
tutional backgrounds. It shows that the mere existence of a partnership is insufficient;
instead, resilience is closely linked to the relational quality that helps partners manage
their differences. Third, by drawing simultaneously on institutional theory and relational
coordination theory, this study moves beyond examining isolated variables to examine
how structural conditions (institutional alignment) and behavioral dynamics (relationship
quality) jointly contextualize and clarify the UIC-resilience association. This approach
offers a clearer, context-specific explanation of how asymmetric partnerships navigate
their organizational differences alongside resilience manifestations. Finally, the empirical
analysis offers valuable insights for managers and policymakers seeking to design and
support collaborations. It shifts the focus beyond routine innovation outcomes to show
how collaborative arrangements co-exist with long-term organizational resilience and
sustainable development.

The subsequent sections of the paper are organized as follows. First, the relevant
literature on organizational resilience, UIC, and institutional and relational perspectives is
reviewed. Next, the conceptual framework and hypotheses are presented, followed by the
research methodology and empirical results. The paper concludes with a discussion of the
findings, their implications, and directions for future research.

2. Theoretical Background: An Institutional Perspective with Relational
Coordination Insights

Organizational resilience is increasingly recognized as a dynamic, multi-level capa-
bility that enables firms to anticipate, absorb, adapt to, and recover from disruptions,
with recent research emphasizing its role as both a process and an outcome [56-59]. The-
oretically, resilience has been associated with the dynamic capabilities framework [60],
which highlights firms’ abilities to sense, seize, and transform in response to adverse con-
ditions [10,57,61]. In Barney’s [62] formulation of the resource-based view, resilience is
rooted in the strategic reconfiguration of valuable, rare, inimitable, and non-substitutable
resources [63]. Complementarily, scholars (e.g., Do et al. [12], He et al. [15], Kim et al. [64],
Li and Lin [8]) have highlighted internal organizational mechanisms that are expected
to facilitate adaptive responses and the reconfiguration of resources during periods of
disruption, thereby potentially supporting firms’ long-term viability.

Yet, despite the predominance of this inward-looking perspective, external antecedents
of resilience have received comparatively limited scholarly attention. Interorganizational
collaborations, in particular, constitute a theoretically salient but underexplored dimension.
From the vantage point of institutional theory [65], collaborations not only can provide
access to complementary assets and novel knowledge but are also associated with organi-
zational resilience by supporting the development of adaptive routines, the buffering of
environmental turbulence, and the maintenance of legitimacy and continuity under condi-
tions of uncertainty [66]. In this context, networks serve as a framework for organizations
to share knowledge and produce ideas effectively and efficiently [39,61]. Indeed, some
authors (e.g., Aliasghar et al. [54], Bawa et al. [67]) highlight that firms increasingly rely
on external sources to access technological knowledge for product and process innovation.
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Such innovations derived from external technological knowledge are expected to support
organizational resilience by potentially allowing firms to reconfigure their offerings and
operations in response to environmental shocks [68]. Moreover, relational perspectives
illuminate the significance of high-quality, trust-based, and mutually reinforcing relation-
ships in supporting collective adaptability, as demonstrated in recent research by Jubault
Krasnopevtseva et al. [59] and You and Williams [66]. Accordingly, collaborations tran-
scend mere transactional exchanges and may be understood through institutional and
relational pathways that are associated with organizational resilience and comprehensive
adaptation [69].

UIC has traditionally been examined in relation to outcomes such as new product
development [24], patent generation [70], technology commercialization [71], knowledge ac-
quisition and absorption [21], innovation outcomes [19,29,72], competitive advantage [73],
network expansion [18], improved firm performance [39], market share growth [73] and
funding opportunities [74]. Through access to frontier research, scientific expertise, and
knowledge-intensive human capital, these collaborations are often associated with an ex-
pansion of firms” knowledge integration capability and innovative potential [75], thereby
potentially reinforcing firms’ ability to absorb shocks and adapt to disruptive conditions.
For example, academic partnerships have been found to be positively linked to a firm's po-
tential absorptive capacity, especially by providing access to advanced research and highly
skilled personnel [76,77]. Concurrently, UIC may serve as a mechanism that facilitates
knowledge spillovers and the integration of scientific expertise, which is often related to
a strengthened ability to recognize and exploit new technological opportunities [29]. The
presence of specialized human capital such as R&D personnel and highly educated profes-
sionals further appears to support the firm'’s capacity to leverage external knowledge [78].
Additionally, the quality of relationships and repeated collaborations with universities are
linked to higher absorptive capacity and improved innovation performance [72,79]. Despite
the considerable insights provided by prior research and the well-established focus on UIC,
their link to organizational resilience remains underexplored. This study proposes that
collaborations with universities may serve as a critical facilitator of organizational resilience
by providing access to diverse knowledge pools [21], enabling the utilization of technical
expertise embedded in university partners [71], supporting adaptive problem-solving ap-
proaches [73], and facilitating flexible innovation pathways that may help firms navigate
disruptions. Conceptualizing UIC as a potential contributor to organizational resilience
shifts the literature from a narrow focus on performance outcomes to a broader exploration
of the strategic contribution of external partnerships to build resilient organizations and
sustain long-term organizational performance. However, a notable limitation within the
established frameworks is the implicit assumption of institutional homogeneity, wherein
partnerships are primarily evaluated under shared commercial configurations [55]. Con-
sequently, conventional perspectives offer limited insight into relational dynamics when
networks are characterized by significant asymmetries in knowledge bases and strategic
priorities. In the context of UIC, resilience is therefore better understood not as an inherent
property of network proximity, but as a capacity characterized by the effective management
and reconciliation of these institutional differences across boundaries.
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Institutional theory emphasizes regulative, normative, and cognitive structures that
shape organizational behavior [47]. Within this theoretical framework, institutional align-
ment in UIC captures the extent to which the institutional environments of firms and
universities are compatible. A high level of alignment is anticipated to facilitate smoother
collaboration by potentially reducing uncertainty, lowering transaction costs, and enhanc-
ing the mutual understanding of expectations and practices [13]. Conversely, Ingstrup
et al. [48] indicate that misalignment can create barriers such as conflicting priorities, bu-
reaucratic hurdles, or divergent logics that may undermine collaborative effectiveness. In
this regard, institutional alignment may shape firms’ ability to harness and integrate knowl-
edge and resources from universities, which in turn may condition the extent to which UIC
is associated with organizational resilience. In this institutional context, resilience is also
closely related to the development of a sustainable organizational identity. As highlighted
by Chomac-Pierzecka [80], modern organizations develop a resilient and sustainable iden-
tity through the integration and balancing of economic goals with broader social and
environmental considerations. Within university-industry networks, institutional align-
ment may reduce operational friction while simultaneously fostering the emergence of
shared value systems that support responsible and sustainable growth under conditions of
environmental volatility [22]. Accordingly, institutional alignment is theoretically posited
to moderate the relationship between UIC and organizational resilience by shaping the
interpretation, transfer, and application of knowledge across institutional boundaries, and
by subsequently influencing the effectiveness of collaborative efforts in building adaptive
and sustainable organizational capabilities.

While institutional alignment provides a necessary foundation for collaboration, it is
insufficient on its own. Drawing on relational coordination theory, the effectiveness of UIC
further depends on the quality of relationships between partners, which systematically
supports effective knowledge exchange and coordination. In this context, relationship
quality is reflected in trust, mutual respect, shared goals, and high-quality communica-
tion [66,81]. Strong relational ties support timely and accurate information sharing, foster
mutual problem-solving, and may reduce the risk of opportunistic behavior [82]. Within
the realm of UIC, relationship quality is conceptualized as a pivotal mediating pathway
linking collaborative potential with organizational resilience. Accordingly, high-quality
relationships with university partners may enable firms to respond more effectively to
disruptions by reflecting continuous knowledge exchange, joint sense-making, and collabo-
rative experimentation [66], thereby supporting firms in not only absorbing shocks but also
reconfiguring their knowledge base in ways that sustain long-term resilience.

Bringing together these perspectives, this study posits that UIC may be associated
with organizational resilience, yet the nature of this relationship is contingent upon distinct
pathways. Specifically, institutional alignment operates as a moderating condition that
shapes the structural context of collaborations, thereby shaping the strength of the associ-
ation between UIC and organizational resilience. At the same time, relationship quality
acts as a mediating pathway linking the relational attributes of UIC with organizational
resilience, ultimately supporting comprehensive organizational adaptation.

Figure 1 presents the conceptual framework of the study. It delineates the direct,
mediating, and moderating relationships proposed in this research and visually represents
how UIC is associated with organizational resilience through relationship quality and
institutional alignment.
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Figure 1. Conceptual Framework.

3. Hypotheses Development
3.1. University—Industry Collaboration and Organizational Resilience

UIC constitutes a form of structured partnership between universities and businesses
that facilitates the reciprocal exchange of knowledge, resources, and expertise [20,22]. Such
collaborations encompass a wide range of activities, including joint research initiatives, tech-
nology transfer, student internships, and co-created innovation projects [18]. Universities
are hubs of frontier knowledge, advanced methodologies, and emerging technologies [34].
Through such collaborations, firms can embed novel scientific knowledge into their pro-
cesses, thus enriching their knowledge base and supporting their capacity to respond to
dynamic environments [49]. By integrating scientific knowledge in this way, firms are
likely to become better equipped to develop new products, processes, and services, and to
respond creatively and resiliently to market or technological disruptions [83]. For example,
Yang et al. [84] state that science-based collaborations are positively linked to innovation
resilience by enabling more effective resource allocation, greater operational efficiency, and
heightened adaptability. Beyond their immediate role in addressing technical or operational
disruptions (e.g., supply chain issues, technological failures), this multifaceted role suggests
that UIC is concurrently associated with anticipatory capabilities, potentially supporting
firms in anticipating potential shocks, absorbing their impact, and adapting strategically,
thereby contributing to comprehensive forms of organizational resilience [21].

UIC tends to nurture a knowledge-rich ecosystem characterized by ongoing learning
and interactive knowledge exchange, while aligning with firms’ dynamic capabilities
to identify emerging opportunities, capitalize on them, and reconfigure their resource
base [21]. Building on these capabilities, exposure to interdisciplinary academic expertise
further allows firms to recombine resources in innovative ways, a pathway that appears
to be particularly critical for resilience in volatile contexts [39,85]. Beyond this, university—
firm dynamics encompass access to talent, including students and researchers, while
collaborative arrangements such as joint laboratories, shared infrastructure, or co-funded
projects are closely associated with resource redundancy and flexibility [29]. Collectively,
these processes are expected to relate to firms’ comprehensive adaptive capacity.

Extending beyond operational and capability-based gains, partnerships with univer-
sities may align with a firm’s legitimacy among regulators, investors, and the broader
society, rendering such partnerships particularly valuable in times of crisis, when trust
and credibility serve as critical assets [86]. Moreover, such alliances often connect firms
with governmental programs and funding mechanisms, providing institutional resources
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that contribute to organizational resilience [72]. Accordingly, the following hypothesis
is formulated:

Hypothesis 1. UIC is positively associated with organizational resilience.

3.2. The Mediating Role of Relationship Quality

According to relational coordination theory, effective coordination and organizational
performance are enhanced through the presence of high-quality relationships grounded
in shared goals, shared knowledge, and mutual respect [51]. In the context of UIC, rela-
tionship quality represents a critical pathway that is expected to be associated with how
firms effectively access, assimilate, and utilize external knowledge and resources. High-
quality relational ties are closely associated with timely and accurate communication, lower
levels of misunderstanding, mitigated opportunistic behavior, and collective problem-
solving [87]. While UIC is often recognized for providing access to complementary assets,
technologies, and innovative ideas [25], the mere establishment of these partnerships does
not necessarily guarantee the development of organizational resilience. Instead, it is the
quality of the relational exchanges, including trust, frequent and accurate communica-
tion, and shared understanding, that influences whether knowledge and resources are
effectively integrated into organizational processes [51]. Firms that cultivate high-quality
relationships with academic partners tend to be better positioned to anticipate and absorb
shocks, adapt operational routines, and maintain legitimacy under uncertainty [59]. Recent
studies (e.g., Fayezi and Ghaderi [87], Zamboni et al. [88]) have consistently highlighted
relationship quality as a key mediating pathway linking collaboration with organizational
resilience. Empirical findings further support this mediation effect. For instance, studies
(e.g., Carmeli et al. [89], Kim [82]) suggest that high-quality relationships within collabo-
rations tend to be positively associated with organizational resilience, reflecting a shared
capacity to navigate environmental shocks. Collectively, these insights indicate that re-
lationship quality serves as a central mediating pathway linking UIC to organizational
resilience, potentially relating to comprehensive organizational resilience under conditions
of uncertainty. Accordingly, the following hypothesis is formulated:

Hypothesis 2. Relationship quality mediates the relationship between UIC and organizational resilience.

3.3. The Moderating Role of Institutional Alignment

When universities and industry partners are not only formally engaged, but also
strongly aligned strategically and operationally through shared similar goals, values,
norms, and working cultures, the collaborative relationship tends to evolve beyond a
mere transactional link [49,90]. Instead, it is expected to evolve into a synergy in which
knowledge transfer flows more smoothly, joint innovation may be more readily coordi-
nated, and both parties are likely to be better equipped to respond to uncertainty and
change [91]. Such a high level of alignment supports coordination dynamics, potentially
reduces coordination cost, and facilitates the effective integration of their objectives [92].
As a result, firms and universities tend to be better positioned to internalize, adapt, and
build on new knowledge [93]. The UIC literature (e.g., Alpaydin [94], Mahdad et al. [95])
highlights that bridging the structural divide between academia and industry is often facili-
tated not only on geographic proximity, but also on other forms of “proximity,” including
institutional, cognitive, organizational, and social dimensions. In particular, institutional
proximity, defined as the degree of similarity or compatibility in norms, rules, and values,
is expected to help mitigate friction and foster smoother and more effective collabora-
tion [94,96]. Conversely, when the level of alignment between universities and industry
partners is low, for example, due to cultural mismatch, bureaucratic obstacles, incompat-
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ible incentives, or conflicting institutional logics, the potential resilience gains from UIC
may not fully materialize. Knowledge may remain tacit and underutilized; trust may
be weak; coordination may be inefficient; and the collaborations may remain superficial
or even fail [23,97]. Under such conditions, even high-potential collaborations may fail
to be reflected in meaningful adaptive capacity. Accordingly, institutional alignment is
conceptualized not only alongside the direct links of UIC but also acts as a key moderating
condition that is hypothesized to moderate its association with organizational resilience.
Accordingly, the following hypothesis is formulated:

Hypothesis 3. Institutional alignment moderates the relationship between UIC and organizational
resilience.

4. Research Method
4.1. Sample and Data Collection

Tiirkiye has become a major hub for industrial innovation and technology-driven
growth, supported not only by its strong manufacturing sectors but also by a rapidly
expanding network of science and technology parks (STPs). Currently, Tiirkiye hosts
over 100 STPs across the country, with more than 12,000 resident firms engaged in R&D,
engineering, software development, and university—industry collaborative projects [98].
These STPs serve as strategic interfaces between universities and industry by clustering
research institutions, technology-oriented firms, and incubator programs in the same phys-
ical and organizational space, supporting the development of a dynamic and increasingly
sustainable innovation ecosystem. Within this ecosystem, firms are embedded in dense
networks of knowledge exchange, institutional support and collaborative interaction. STPs
enable firms to access academic expertise, specialized laboratories, talent pools, and gov-
ernment R&D incentives, while providing universities with real-world problem settings,
commercialization opportunities, and industry partnerships [99]. Because STPs are explic-
itly designed to stimulate UIC, they provide a highly suitable and relevant sampling frame
for examining the role of institutional alignment and relationship quality in relation to
organizational resilience. For this study, Turkish STPs offer an ideal setting in which UIC
dynamics are active, observable, and systematically supported, ensuring that the collected
data meaningfully captures the mechanisms connecting collaboration and resilience.

Given the strategic role of STPs in fostering innovation-driven growth in Tiirkiye,
firms located in the country’s five largest STPs were selected as the target population for
this study, as these STPs host the highest number of resident firms. These STPs collectively
host nearly 2700 firms, representing the most concentrated clusters of R&D-intensive,
technology-oriented enterprises in Tiirkiye. Firms operating in these environments typically
rely on advanced technological capabilities, specialized human capital, and sustained
collaboration with universities, making them highly relevant for examining UIC and
organizational resilience.

A survey-based methodology was utilized for data collection. From the population
of 2700 firms, 1300 firms with 10 or more employees were identified, as firms of this size
are more likely to possess formalized structures, dedicated managerial roles, and sufficient
organizational capacity to initiate and sustain UIC activities [23,100]. In line with the
principles of the systematic sampling method [101], the survey was distributed by selecting
one firm out of every two, which corresponds to 650 firms. To mitigate common method
bias and ensure robust representation, best-practice guidelines were followed by assuring
respondents of strict anonymity and emphasizing that responses would not be disclosed to
third parties or linked to individual firms or products, following the recommendations of
Podsakoff et al. [102].
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Following these procedures, a total of 253 complete questionnaires were obtained. Af-
ter screening for completeness and consistency, 220 valid responses remained and were used
for the analysis. These responses represent a diverse set of firms across different technologi-
cal domains, allowing for rigorous examination of the proposed research model. Table 1
presents the descriptive analysis of the demographic characteristics of the respondents.

Table 1. Demographic distribution of sample (N = 220).

Frequency Percentage Frequency Percentage Mean
(n) (%) (n) (%) Values

Scope of Business Operations Firm Age (years) 220 11.4
Regional 31 14.09
National 112 50.91 Department
International /Global 77 35 Production 35 15.91 —
Industry Sector Accounting 13 591 —
Food & Beverage 7 3.18 Eeeiree;ilgclztllrint (R&D) 75 34.09 —
Apparel & Textile 5 2.27 Finance 21 9.55 —
Furniture 3 1.36 Sales & Marketing 46 20.91 —
Education 12 5.45 Human Resources 10 4.55 —
Wood, Paper & Printing 3 1.36 Other 20 9.08 —
Machinery, Equipment
& Metal P};odctllctg 19 864
Chemicals, Petroleum & =, 455 Position/Title
Rubber
Finance 11 5 Top Management 42 19.09 —
i/iaéir?;cgisfiz & 22 10 Middle Management 73 33.18 —
Automotive 15 6.82 Specialist 87 39.55 —
Transportation 8 3.64 Other 18 8.18 —
Technology 95 43.18
Other 10 4.55 Age (by position)
Number of Employees Top Management 42 — 45.4
10-49 121 55 Middle Management 73 — 37.2
50-249 68 3091 Specialist 87 — 28.7
250-499 18 8.18 Other 18 — 29.2
500 or more 13 591 Total Work Experience (years)
Gender Top Management 42 — 18.1
Female 82 37.27 Middle Management 73 — 12.3
Male 138 62.73 Specialist 87 — 6.8
Education Level Other 18 — 53
High School and below 12 5.45 Tenure in Current Organization (years)
Vocational School 28 12.73 Top Management 42 — 7.7
Bachelor’s Degree 108 49.09 Middle Management 73 — 54
Master’s Degree 58 26.36 Specialist 87 — 3.1
Doctorate (PhD) 14 6.37 Other 18 — 2.3

Note. Percentages are based on the total sample size (N = 220). Mean values represent group averages for firm
age, total work experience, and tenure in the current organization.
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4.2. Measurement Scales

Following a comprehensive review of the extant literature, established and previously
validated measurement scales aligned with the study’s aims were identified and employed
in the construction of the survey instrument. To ensure conceptual and semantic equiva-
lence across languages, the back-translation procedure recommended by Brislin [103] was
employed. The original questionnaire was prepared in English and translated into Turkish
by a faculty member in the Department of English Language and Literature. Following
the initial translation, a bilingual expert in management and organization performed a
back-translation of the Turkish version into English to ensure consistency with the original
text. The resulting version was later assessed and approved by a second academic in
the field.

Once the Turkish draft of the questionnaire was developed with input from domain
experts, it was reviewed by two scholars and two practitioners. Their feedback led to
revisions of several items to improve clarity. A pilot test was then conducted with three
senior managers representing two distinct industries to assess face validity and complete
the final version.

All constructs were measured on a five-point Likert scale, with response options
ranging from 1 (“strongly disagree”) to 5 (“strongly agree”).

University—industry collaboration: UIC was measured using a three-item scale
adapted from prior studies on interorganizational collaboration and learning relation-
ships, following the operationalization by Gretsch et al. [104]. The scale is designed to
reflect the extent to which firms maintain close, open, and satisfactory relationships with
universities and external research institutions.

Organizational resilience: Organizational resilience was measured using a multi-
dimensional scale adapted from Kantur [105]. The scale aims to capture an organization’s
capacity to withstand, respond to, and adapt to challenging and adverse conditions through
three core dimensions: robustness, agility, and integrity. Within this framework, robustness
is conceptualized as the organization’s capacity to remain firm, persistent, and solution-
oriented in the face of difficulties; agility refers to the organization’s capacity to act quickly
and develop alternative responses; and integrity represents the extent to which employees
act cohesively and as a unified whole.

Institutional Alignment: Institutional alignment was measured using a multi-
dimensional scale adapted from prior studies (Bjerregaard [106], Das and Teng [107], Pache
and Santos [108]) on strategic alignment and institutional fit in UIC. This scale encompasses
multiple dimensions of institutional alignment, including the congruence of strategic objec-
tives, alignment of expectations, consistency in decision-making and governance structures,
and the compatibility of institutional rules, values, and working norms.

Relationship Quality: Relationship quality was measured using a multi-dimensional
scale adapted from Moshtari [109]. The scale reflects the overall quality of interorganiza-
tional relationships through three key dimensions: collaborative performance, mutual trust,
and reciprocal commitment. Collaborative performance reflects the extent to which the
objectives of the collaboration are achieved and the overall satisfaction of the partners with
the collaboration outcomes. Mutual trust refers to the degree to which both organizations
perceive each other as reliable, fair, and non-opportunistic. Reciprocal commitment rep-
resents the extent to which both organizations value the relationship and are willing to
devote the necessary effort and resources to sustain it.

In the current study, the approach proposed by Armstrong and Overton [110] was
employed to assess potential nonresponse bias. In particular, independent samples t-tests
were conducted to compare respondent and non-respondent groups in terms of firm size
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and firm age. The findings indicated no statistically significant disparities between the two
groups, showing that nonresponse bias is unlikely to pose a concern in the present study.

Harman’s one-factor test was conducted using IBM SPSS Statistics 25 to assess the
presence of common method bias. The unrotated principal component analysis revealed
multiple factors with eigenvalues greater than 1, explaining a cumulative variance of
70.97%. The first factor accounted for only 31.94% of the total variance, which is well below
the recommended threshold of 50%. Therefore, the results indicate that common method
variance is unlikely to be a serious concern in this study.

5. Data Analysis and Results
5.1. Statistical Technique

The proposed model was assessed using partial least squares structural equation
modeling (PLS-SEM) implemented in SmartPLS. The PLS-SEM procedure involves a two-
stage analytical process comprising the assessment of the measurement model and the
evaluation of the structural model [111]. The initial phase involved the assessment of
the reliability and validity of the measurement instruments. In the second stage, the
hypothesized structural pathways among the constructs were assessed through structural
model analysis, and the research hypotheses were subsequently tested.

5.2. Evaluation of the Reflective Measurement Model

The reflective measurement model was evaluated for internal consistency (Cronbach’s
alpha and composite reliability), convergent validity (indicator loadings and average
variance extracted), and discriminant validity, in accordance with Hair et al. [111].

Internal consistency of the measurement items was evaluated using Cronbach'’s alpha.
The alpha values varied from 0.863 to 0.930, surpassing the acceptable cut-off value of
0.70 suggested by Nunnally [112], thereby supporting the reliability of the measures.
Composite reliability (CR) ranges between 0 and 1, with values above 0.70 considered
acceptable [111]; however, values above 0.95 are not recommended, as they may indicate
redundancy among indicators and suggest that the items are measuring the same aspect of
the construct rather than capturing its full domain. In the present study, CR values ranged
from 0.916 to 0.942, demonstrating satisfactory reliability (Table 2).

Standardized item loadings and average variance extracted (AVE) were analyzed to
assess convergent validity. Such validity is generally supported when all loadings are
above the recommended threshold of 0.70 and AVE values surpass 0.50, as suggested by
Fornell and Larcker [113] and Hair et al. [114].

In line with established PLS-SEM guidelines, indicators exhibiting low factor loadings
were eliminated to ensure convergent validity. Consequently, RQ1, RQ5 (relationship qual-
ity) and OR9 (organizational resilience) were removed from the measurement model. The
remaining indicators demonstrated adequate convergent validity, appropriately reflecting
the underlying constructs (Tables 2 and 3).

Discriminant validity indicates the degree to which a construct is empirically differen-
tiated from other constructs. In accordance with Fornell and Larcker [113], discriminant
validity was assessed by examining the shared variance among constructs through com-
parisons between the square roots of AVE values and inter-construct correlations. The
results in Table 4 demonstrate that the square roots of AVE values (bolded) exceeded the
corresponding correlation coefficients, thereby supporting adequate discriminant validity.
Furthermore, the HTMT criterion was applied, and all values were below the 0.90 cut-off
proposed by Henseler et al. [115], as shown in Table 5.
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Table 2. Results for reflective measurement model.

Internal Consistency

Convergent Validity Reliability
Variables Items . Cronbach’s
Loadings AVE Alpha CR

>0.70 >0.50 >0.70 >0.70

University-Industry gg 82% 0.784 0.863 0916
Collaboration (UI) UI3 O. 889

RQ2 0.796 0.642 0.930 0.942
RQ3 0.861
RQ4 0.782
Relationship Quality 1582 8?}.’2
(RQ) RQ8 0.828
RQ9 0.737
RQ10 0.804
RQ11 0.819

OR1 0.825 0.669 0.928 0.942
OR2 0.743
OR3 0.819
Organizational OR4 0.897
Resilience (OR) OR5 0.712
OR6 0.790
OR7 0.862
ORS8 0.878

IA1 0.845 0.643 0.921 0.935
1A2 0.809
IA3 0.741
Institutional 1A4 0.818
Alignment (IA) IA5 0.841
1A6 0.706
IA7 0.785
IA8 0.858

Table 3. Four-factor exploratory factor analysis: Loadings and cross-loadings.

University-Industry  Organizational Relationship  Institutional

Collaboration Resilience Quality Alignment
ull 0.892 0.561 0.531 0.139
UI2 0.877 0.526 0.481 0.211
UI3 0.889 0.528 0.481 0.149
OR1 0.492 0.825 0.501 0.170
OR2 0.404 0.743 0.412 0.163
OR3 0.512 0.819 0.510 0.207
OR4 0.567 0.897 0.583 0.243
OR5 0.410 0.712 0.447 0.234
OR6 0.416 0.790 0.525 0.116
OR?7 0.548 0.862 0.532 0.108
ORS8 0.589 0.878 0.604 0.171
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Table 3. Cont.

University-Industry  Organizational Relationship  Institutional

Collaboration Resilience Quality Alignment
RQ2 0.485 0.532 0.796 —0.003
RQ3 0.383 0.521 0.861 0.000
ROQ4 0.457 0.521 0.782 0.065
RQ6 0.469 0.511 0.818 0.015
RQ7 0.429 0.436 0.759 —0.024
RQ8 0.432 0.537 0.828 0.135
RQ9 0.414 0.470 0.737 0.026
RQ10 0.483 0.566 0.804 0.047
RQ11 0.491 0.455 0.819 0.007
IA1 0.171 0.159 0.052 0.845
1A2 0.146 0.163 0.008 0.809
IA3 0.107 0.109 —0.027 0.741
1A4 0.228 0.186 0.045 0.818
IA5 0.142 0.085 —0.048 0.841
1A6 0.093 0.155 —0.026 0.706
1A7 0.139 0.236 0.080 0.785
IA8 0.145 0.192 0.072 0.858

Note: Item loadings from SmartPLS are shown in bold.

Table 4. Correlation matrix and average variance extracted (AVE).

1 2 3 4
(1) University-Industry Collaboration 0.886 0.608 0.563 0.187
(2) Organizational Resilience 0.818 0.634 0.216
(3) Relationship Quality 0.801 0.038
(4) Institutional Alignment 0.802

Note: The bold values on the diagonal represent the square root of the average variance extracted (AVE) and are
the highest values in each row and column.

Table 5. Heterotrait-monotrait ratio.

1 2 3 4
(1) University-Industry Collaboration 0.673 0.626 0.206
(2) Organizational Resilience 0.676 0.217
(3) Relationship Quality 0.077

(4) Institutional Alignment

Overall, the results reported in Tables 2-5 indicate that all constructs demonstrate
satisfactory reliability and validity, confirming the adequacy of the measurement model.

5.3. Evaluation of the Structural Model

Evaluation of the structural model involved analyzing collinearity, R? values (coeffi-
cient of determination), Q? values (predictive relevance), and the statistical significance of
the paths between variables. The variance inflation factor (VIF) assesses the collinearity of
variables inside a structural model. A VIF value of more than 5 or less than 0.2 suggests the
possibility of a multicollinearity problem [114]. VIF values for the variables in the structural
model ranged between 1.000 and 1.524, suggesting that multicollinearity was not a concern
(Table 6). The robustness of each structural path, as indicated by the R? value for the
dependent variable, reflects the quality of a model. The explanatory power of the structural
model is assessed using R?, which shows how much variance in the endogenous variable is
explained by the exogenous variable. An R? of 0.75 is considered substantial, 0.50 moderate,
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and 0.25 weak. R? values of >0.90 are typically indicative of overfitting [111]. The results
in Table 6 indicate that the R? values meet the specified criteria. Furthermore, predictive
relevance was assessed using the PLSpredict procedure in SmartPLS 4.1.1.6. A Q?_predict
value greater than zero indicates that the model exhibits predictive relevance. The results
indicated that all endogenous constructs exhibited positive Q?_predict values, confirming
the model’s predictive power.

To further assess model fit, the standardized root mean square residual (SRMR) and
the normed fit index (NFI) were examined. SRMR values of less than 0.08 are desirable and
generally regarded as evidence of the good fit of the model, while values of less than 0.10 are
normally expected [116]. The SRMR value achieved in this study was 0.051, signifying
an acceptable model fit. The NFI value was 0.893, which is close to the recommended
threshold of 0.90, indicating an acceptable model fit. To evaluate the structural framework,
the hypotheses were examined to determine the significance of hypothesized pathways.
The bootstrapping method employed 5000 sub-samples to ascertain the significance of the
structural path coefficients. The results indicate that Ul exhibits a positive and significant
path coefficient in relation to OR (3 = 0.363, t =5.235, p < 0.000), supporting H;. Additionally,
Ul is positively associated with RQ (f = 0.563, t = 12.459, p < 0.000) and RQ, in turn, shows
a positive and statistically significant relationship with OR ( = 0.412, t = 8.050, p < 0.000)
(Table 6). Figure 2 illustrates the SmartPLS model and the results of the PLS algorithm.

Table 6. Results of structural model and hypothesis testing.

Structural Path Coefficient 95% CI
H; Paths VIF (B) t-Value p-Value (Bootstrapped) Result
H; UI—-OR 1.524 0.363 5.235 <0.001 0.201; 0.455 Supported
UI—RQ 1.000 0.563 12.459 <0.001 0.453; 0.644
RQ—OR 1.473 0.412 8.050 <0.001 0.331; 0.544

R? (RQ) = 0.317 = 31.7%, R? (OR) = 0.545 = 54.5%

Q? (RQ) = 0.306 = 30.6%, Q* (OR) = 0.362 = 36.2%

Note: Paths between UI-RQ and RQ-OR were estimated to assess the mediating pathway, although they were not

formally hypothesized.
RQ2 RQ3 RQ4 RQ6 RQ7 RQ8 RQ9 RQ10 RQ11
»
0782 03818 0.759 0.828 = OR1
0.796 0861 ™ P _0.737 0.804”0.819 p.

OR2

OR3

OR4

OR5

OR6

0.126 N OR7
ui >
OR8
uI2
ui3
ul MOd_lA_U|_
OR
0.845 0.809 0.785 0.858
0741 g1g A ggaq 0706
1A1 1A2 1A3 IA4 IAS 1A6 1A7 1A8

Figure 2. Model resolution by SmartPLS using the PLS algorithm.
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Table 6 presents the results of the structural model and hypothesis testing, while
Figure 2 provides a visual representation of the estimated pathways using the PLS algo-
rithm. Together, these results offer a comprehensive overview of the empirical associations
among the constructs.

5.4. Mediation Analysis

To assess the mediating effect of RQ on the UI-OR relationship, a mediation analysis
was conducted. The findings revealed that UI exhibited a significant total effect in relation
to OR (3 =0.583, t =11.929, p < 0.001). When RQ was included in the model, the direct effect
of Ul on OR decreased but remained statistically significant (3 = 0.363, t = 5.235, p < 0.001).
The results also showed a significant indirect pathway of Ul on OR through RQ (3 = 0.247,
t =6.247, p < 0.001), supporting the mediating role of RQ. Since the direct association re-
mained significant after the inclusion of the mediator, the findings indicate that RQ partially
mediates the relationship between Ul and OR. Therefore, H; is supported (Table 7). These
findings suggest that relationship quality constitutes an important mediating pathway
linking which UIC is associated with organizational resilience.

Table 7. Results of mediation analysis.

Total Effect (UI-OR)  Direct Effect (UI—+OR) Indirect Effects of UI on OR
Path Path Path 95% CI
Coefficient = p-Value  Coefficient p-Value  Coefficient SD t-Value  p-Value ’
(Bootstrapped)
(B) (B) (B)
0.583 <0.001 0.363 <0.001 0.247 0.039 6.247 <0.001 0.175; 0.328

Hj: UI-RQ—OR (Supported)

5.5. Moderation Analysis

The moderating effect was tested using the product indicator approach in SmartPLS
(Figure 2). The interaction term between Ul and IA was created and included in the
structural model. Bootstrapping results indicated that the interaction term exhibited a sig-
nificant association with OR (3 = 0.178, t = 4.058, p < 0.001), suggesting that IA significantly
moderates the relationship between Ul and OR. Thus, H3 was supported. Slope analysis
revealed that the positive association between UIC and OR becomes more pronounced
at higher levels of IA, whereas the relationship weakens at lower levels of the moderator
(Figure 3). These findings suggest that the association between UIC and organizational
resilience varies depending on the level of institutional alignment. Specifically, higher levels
of institutional alignment appear to strengthen this linkage, highlighting the importance of
institutional compatibility in collaborative settings.

Mod_IA_UI_OR
0.75
0.5 - —IAat+1SD
——|A at Mean
0.25 —IAat-1SD
[+
o
0 =
-0.25 -
-0.5

-125 -1 -075 -05 -025 O 025 05 0.75 1 1.25
ul

Figure 3. Simple slope analysis of the moderating effect of institutional alignment.
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6. Discussion and Conclusions

The primary contribution of this study lies in deepening the understanding of the
distinct pathways through which UIC is associated with organizational resilience by ex-
amining the underlying relational and institutional dynamics embedded in collaborative
engagements. This inquiry becomes particularly salient in an era of continuous and over-
lapping disruptions, where more than 90% of organizations have experienced at least one
major disruption in recent years [117], a reality that underscores the strategic relevance of
UIC as a potential conduit for organizational resilience and long-term adaptability. Impor-
tantly, this study moves beyond the dominant innovation- and performance-centric view
of UIC by repositioning it as a potential correlate of organizational resilience. In doing
so, it offers a novel conceptual shift in the literature, where resilience, rather than imme-
diate innovation output, is treated as a primary strategic attribute linked to collaborative
engagement. This reframing represents the core innovative contribution of the study.

Grounded primarily in institutional theory and complemented by relational coor-
dination theory, a conceptual model was developed and tested in which relationship
quality was positioned as a mediating pathway, while institutional alignment operated as
a contextual moderator that conditions the association between UIC and organizational
resilience. This perspective is particularly relevant given that collaboration alone does
not necessarily guarantee resilience [45]; rather, its effectiveness appears to depend on
the quality of relationships and the degree of institutional alignment between partners.
The findings provide empirical support for the conceptual framework formulated in this
study, indicating that UIC exhibits a positive association with organizational resilience
both directly and indirectly through relationship quality. Moreover, the results suggest
that the positive association between collaboration and organizational resilience is stronger
under conditions of high institutional alignment between university and industry partners.
These findings are theoretically and practically significant, as they illuminate the relational
pathways and institutional conditions through which collaborative partnerships align with
resilience and more enduring forms of organizational capability in firms. The implications
of these results for theory, practice, and future research are discussed in the following
sections. In evaluating these dynamics, it is worth noting that the empirical context of this
study, STPs in Tiirkiye, represents a highly innovation-intensive environment characterized
by strong university proximity and collaboration propensity. This specific institutional
backdrop may have amplified the observed relationships, suggesting that the strength
of these pathways could vary in less knowledge-intensive settings or firms operating in
different institutional environments.

It is also essential to clarify that these empirical findings do not merely replicate or
confirm established tenets of dynamic capabilities or network theories within a new sample.
While traditional applications of these frameworks assume institutional homogeneity [55],
typically examining partnerships between commercial firms, the UIC context introduces
a structural asymmetry between academic and commercial objectives [118]. Therefore,
the observed statistical significance indicates that the nexus between collaboration and
resilience is not an automatic attribute of network membership. Instead, it illustrates
how structured relational configurations align with the management of deep institutional
differences, offering a bounded and context-specific perspective under radical uncertainty.

6.1. Theoretical and Practical Implications

One of the key implications of the present findings is that UIC emerges as a significant
factor linked to organizational resilience. While resilience literature (e.g., Li and Lin [8],
Georgescu et al. [6], Prayag et al. [10], Wang and Sun [17]) has predominantly focused on
internal organizational antecedents, considerably less attention has been paid to the role
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of external sources of resilience. This inward-looking tendency has led resilience to be
conceptualized mainly as an internally anchored capacity, underestimating the extent to
which firms rely on external knowledge sources and interorganizational relationships to
cope with, and adapt to disruptions. By empirically demonstrating that UIC exhibits a
meaningful association with organizational resilience, the present study challenges this
dominant perspective (e.g., Kim [82], Liu et al. [9], Zhou et al. [69]) and extends resilience
research beyond firm boundaries. In doing so, it highlights that organizational resilience is
not solely related to internal resources and routines but can be substantially co-developed
through sustained collaboration with external partners such as universities, thereby con-
tributing to comprehensive and adaptive forms of organizational capability. Although
recent research (e.g., Lin and Fan [16], Ozanne et al. [35]) has highlighted the role of net-
works and collaborative relationships in supporting firms’ resilience, most of these studies
have focused primarily on supply chain resilience. Addressing this limitation, the present
study contributes to the literature by shifting attention to UIC and examining how partner-
ships with universities may relate to organizational resilience. This focus is particularly
important because universities constitute unique knowledge partners that provide access
to frontier scientific knowledge, advanced problem-solving capabilities, a diverse talent
pool, and innovation-oriented support [14]. By illuminating how these resources are posi-
tioned alongside greater adaptive capacity, the study advances current understanding of
the distinct pathways through which collaborative relationships correspond with a firm'’s
capacity to cope with uncertainty and navigate disruptive environments.

Second, the findings suggest that institutional alignment is reflected in the positive
relationship between UIC and organizational resilience by functioning as a key moderating
condition. From an institutional theory perspective, institutional alignment in UIC refers to
the degree of compatibility between the institutional environments of universities and firms.
Prior conceptual work by Alpaydin [94] suggests that alignment in institutional expecta-
tions and practices is closely associated with collective adaptability and resilience potential
in interorganizational settings. Similarly, studies in related domains (e.g., Andersson
et al. [119], Wu et al. [120]) indicate that resilience-related outcomes are often contextu-
alized by institutional alignment, particularly when institutional contexts are congruent.
In the context of university—industry partnerships, prior research (e.g., Nsanzumubhire
and Groot [121]) has also emphasized the importance of aligning institutional structures
and expectations to support effective collaboration. Building on this perspective, the
present study contributes to the literature by empirically demonstrating that institutional
alignment acts as a boundary condition for the effectiveness of UIC in relation to organiza-
tional resilience. Specifically, when universities and industry actors operate within more
aligned institutional frameworks characterized by shared norms, compatible accountability
structures, and coordinated governance arrangements, the positive association between
collaboration and resilience becomes more pronounced. In such contexts, organizations
operating within congruent regulatory, normative, and cognitive environments are better
positioned to collectively interpret external demands, coordinate responses, and integrate
complementary knowledge and resources across organizational boundaries. Although
the moderating effect of institutional alignment is statistically significant (3 = 0.178), its
practical contribution to the model’s explanatory power appears to be relatively limited, in-
dicating a supportive rather than a dominant role within the UIC-organizational resilience
interface. This relatively small but statistically significant moderating effect provides a
critical theoretical nuance. It suggests that while institutional alignment establishes a
supportive context for collaborative inputs, it is not a primary correlate of resilience on
its own but rather functions as a boundary condition. This finding indicates that external
networks do not operate in a vacuum; their alignment with organizational adaptation is
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closely bound to the structural compatibility between the separate institutional frameworks
of the partners. In theoretical terms, this magnitude (3 = 0.178) clarifies that institutional
alignment is not structurally synonymous with resilience. Instead, its role reflects a base-
line of reduced operational friction, providing a structural foundation that co-exists with
mitigated friction and allows distinct organizational profiles to correspond synergistically
during periods of environmental shock. Such collaborative conditions are consonant with
organizations’ capacity to adapt to disruptions and sustain functioning under uncertainty,
thereby aligning with more sustained organizational resilience, as conceptually suggested
by prior research (e.g., Burnard et al. [122], Duchek [57], Tasic et al. [123]).

Third, drawing on relational coordination theory, this study finds that relationship
quality operates as a mediating pathway linking UIC with organizational resilience. Prior
research (e.g., Bolton et al. [51] and Prayag et al. [10]) suggests that UIC does not auto-
matically correspond with organizational resilience unless relational pathways support
how partners jointly interpret, recombine, and apply external knowledge, particularly
when collaboration involves actors with distinct organizational logics such as universities
and firms. While the literature, predominantly within the supply chain resilience domain,
has acknowledged the importance of relational dynamics, relationship quality has rarely
been examined as a comprehensive mediating construct. Instead, previous research has
tended to focus on isolated relational dimensions, such as trust [124], innovation capa-
bility [125] or supply chain collaboration [120], each considered separately as pathways
associated with organizational resilience. By contrast, this study conceptualizes relation-
ship quality as a multidimensional construct and highlights its mediating role within the
distinct pathways connecting collaboration with organizational resilience. In this sense,
collaborative performance, mutual trust, and reciprocal commitment jointly constitute the
relational infrastructure linking UIC with organizational resilience. The findings regarding
this mediating pathway are theoretically intuitive for several reasons. As noted by Wit-de
Vries et al. [31], high-quality relationships, characterized by trust, mutual respect, frequent
communication, and shared goals tend to align with the effective exchange and integration
of knowledge between universities and firms. From this perspective, the value of UIC for
organizational resilience lies in the extent to which relationship quality corresponds with
the mobilization and internalization of knowledge across organizational boundaries. Li
et al. [126] further argue that strong relationship quality is associated with improved coor-
dination under conditions of uncertainty, as it tracks lower opportunism and transaction
costs, which in turn co-exists with a firm’s capacity firms in responding more flexibly to
environmental shocks. Accordingly, the findings indicate that relationship quality exhibits
a meaningful alignment with the capacity of firms engaged in UIC to coordinate actions
and adapt more effectively when facing unexpected disruptions. Empirical studies in in-
terorganizational collaboration (e.g., Aunger et al. [127], Zhang [124]) have similarly shown
that trust-based and well-coordinated relationships act as key conduits in collaborative
arrangements. Building on this stream of research, the present study extends these insights
by highlighting the importance of relationship quality in the context of university—industry
relationships and by explaining how such relational dynamics underpin organizational
resilience. Consequently, the prominent role of relationship quality demonstrated here
underlines that the structural existence of a partnership is insufficient for resilience. By treat-
ing relationship quality as a comprehensive mediating pathway, this study illustrates that
the capacity to navigate environmental uncertainty is closely linked with the continuous
co-construction of mutual trust and shared norms, reflecting key relational processes.

This study yields a number of significant practical implications for managers and busi-
ness professionals. First, the results underscore that merely joining a university—industry
network or establishing a formal partnership is not automatically associated with organiza-
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tional resilience. Reflecting the inherent asymmetry between academic and commercial
objectives, resilience is more closely linked to high-quality, structured relational configu-
rations (grounded in mutual trust, commitment and frequent communication) to bridge
these institutional divides rather than relying solely on network proximity. Second, the
results suggest that collaboration supported by strong relationship quality is associated
with more cost-efficient and sustainable improvement processes, offering an alternative
to strict reliance on costly, resource-intensive trial-and-error approaches through the in-
tegration of academic knowledge and analytical capabilities. Third, university partners
provide an external and independent perspective that holds the potential to assist firms in
detecting problems tied to organizational inertia and ‘business blindness’ at an earlier stage.
This independent viewpoint can create opportunities to question entrenched routines and
dominant assumptions, potentially reflecting more responsible and sustainability-oriented
decision-making. Finally, when institutional alignment between universities and industry
is high, these collaborative benefits tend to be further optimized, as shared norms and
expectations enable smoother coordination, reduce operational friction and allow for more
effective translation of knowledge into practice. In practical terms, this underscores the
tangible value of proactive alignment within STPs. In knowledge-intensive clusters, com-
patible administrative norms and expectations between universities and firms provide
a pre-established common language. During unexpected disruptions, this compatibility
serves as a vital operational buffer, keeping managerial timelines free from bureaucratic
gridlock, legal ambiguities, or misaligned procedures. For STP managers, this means that
formal governance alignment and shared accountability act as a strategic cushion during
crises, ensuring that institutional boundaries do not become operational barriers during
rapid collaborative pivots. Accordingly, practitioners should view UIC not merely as an
innovation tool, but as a strategic avenue potentially linked to organizational resilience and
more robust, enduring development trajectories in increasingly uncertain environments.
In this regard, building long-term organizational resilience through such collaborative
networks is inherently tied to the formation of a sustainable organizational identity. As
demonstrated by Chomac¢-Pierzecka [80], contemporary organizations cultivate a sustain-
able identity by successfully integrating and balancing their economic objectives with social
and environmental challenges. Consequently, a high degree of institutional alignment
within UIC corresponds with both knowledge conversion and a shared commitment to
responsible growth. This alignment helps anchor external collaborative inputs within
an enduring structural framework, acting as an operational cushion that buffers the firm
against multi-dimensional environmental shocks [128].

6.2. Limitations and Future Developments

Although this work contributes to theory and practice in multiple ways, it has several
limitations that also provide directions for future research. First, this study contributes
to the emerging understanding of UIC as an external factor linked to organizational re-
silience. While this focus offers valuable insights, it necessarily narrows the range of
external influences considered. Moreover, UIC was operationalized using a relatively
parsimonious three-item scale. Although consistent with prior research, UIC is a complex
and multidimensional construct encompassing activities such as joint research, technol-
ogy transfer, licensing, consultancy, internships, and incubation programs. Consequently,
the measurement approach adopted in this study may not fully capture the breadth and
diversity of UIC practices. Regarding the interpretation of the findings, this simplified
operationalization means that the observed pathways reflect a broad, macro-level align-
ment rather than the unique contributions of specific collaborative activities. In practice,
the three indicators map onto general strategic partnerships, leaving the distinct roles of
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student internships, licensing, or business incubation unexamined. Therefore, the findings
should be interpreted as a general baseline, as certain types of collaborative engagements
might co-exist with organizational resilience more closely than others. Future research
is encouraged to develop more comprehensive multidimensional measures of UIC and
to examine additional external factors, such as network diversity and dependence on
critical partners, that may contribute to organizational resilience and long-term sustain-
ability. Second, the proposed model may not fully capture the specific relational channels
and boundary conditions through which UIC is associated with organizational resilience.
Although relationship quality was identified as a significant mediator, other mediating
processes may also play important roles. Likewise, the strength of this relationship may
vary across different organizational and environmental contexts, including environmental
turbulence, absorptive capacity, prior collaboration experience, firm characteristics, and
national or regional innovation systems. Future studies could enrich the model by exam-
ining alternative mediators, moderators, antecedents, and control variables to provide a
more comprehensive understanding of both the discrete pathways and specific conditions
that align UIC with organizational resilience. Regarding this, the omission of these control
variables means that the reported relationships might appear stronger than they would be
under controlled conditions. For instance, larger firms or those with high R&D intensity
often have more internal resources and prior experience, which naturally co-exist with
both higher collaboration and greater resilience. Without isolating these factors, the ob-
served paths reflect a broad alignment rather than the unique role of UIC alone. Future
research incorporating these structural characteristics is therefore necessary to clarify these
dynamics more precisely. In addition, future research could draw on alternative theoretical
perspectives, such as dynamic capabilities or social network theory, to offer complementary
explanations of the observed relationships. Third, the empirical context is limited to firms
operating in STPs in Tiirkiye. Firms in STPs typically operate under highly favorable con-
ditions, benefitting from greater proximity to universities, stronger innovation orientation,
and higher collaboration readiness than firms in other settings. Consequently, because of
these privileged ecosystems, the findings should be generalized with caution to traditional
SMEs, firms in less knowledge-intensive sectors, or organizations operating in different
institutional settings. Replicating the study across diverse industries, firms of different sizes
including SMEs and large enterprises, regions, and countries would strengthen the validity
of the findings. Finally, the study is constrained by its cross-sectional design and reliance on
a single respondent from each firm. These characteristics limit the ability to draw definitive
causal inferences and raise the possibility of common method variance and response bias
associated with self-reported measures. Although Harman'’s single-factor test did not
indicate substantial common method bias, this procedure has recognized limitations and
cannot completely rule out its presence. Furthermore, alternative explanations, including
reverse causality, remain plausible. For example, organizations with higher levels of re-
silience may be better positioned to establish and benefit from collaborative relationships
with universities. Therefore, the reported relationships should be interpreted as associative
rather than causal. Future research employing longitudinal and multi-source data would
help address these limitations, validate the temporal dynamics of these relationships, and
provide stronger evidence regarding the underlying relational and institutional pathways
connecting UIC and organizational resilience.
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