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Abstract: Relational governance, as a flexible and informal mechanism, plays a critical role
in addressing the challenges of construction projects in the VUCA environment. However,
existing research has rarely examined relational governance mechanisms from a resilience
perspective. Furthermore, current studies on organizational resilience often overlook static
characteristics, leaving the interplay between static and dynamic resilience underexplored.
To address this gap, this study aims to explore how relational governance influences project
performance through organizational resilience, with a focus on the mediating roles of static
resilience and dynamic resilience. Empirical data were collected through 270 construction
professionals, with questionnaire design refined through expert interviews and a pilot
study to ensure validity and reliability. Partial least squares structural equation modeling
(PLS-SEM) was employed to assess relationships. The findings indicate that relational
governance positively influences addressing opportunistic behaviors of construction partic-
ipants and improving project performance. Mutual trust and timely commitment among
project participants in relational governance significantly impact both the static charac-
teristics and dynamic capabilities of construction projects. Additionally, organizational
resilience partially mediates the relationship between relational governance and project
performance. This study advances the understanding of the mechanisms linking relational
governance and project performance from a resilience perspective and provides actionable
insights for fostering efficient governance practices.

Keywords: relational governance; static resilience; dynamic resilience; project performance

1. Introduction

In the context of globalization and VUCA (volatility, uncertainty, complexity, ambi-
guity), the construction project is faced with an increasingly complex risk environment
and multiple challenges, such as supply chain interruption, frequent emergencies, and
stakeholder conflicts, and continuous improvement of project performance has become
more urgent [1]. However, the rigid characteristics of traditional governance mechanisms
(such as contractual governance, hybrid governance, and hierarchical governance) have
exposed significant flaws in dealing with uncertain environments. For instance, under
contractual governance, over-reliance on contract terms leads to rigidity, making it un-
able to respond to environmental changes or emergencies [2]. The hybrid governance
model requires managing both contract execution and relationship maintenance, lead-
ing to efficiency dilemmas due to high coordination costs [3]. Hierarchical governance,
centered on administrative authority, necessitates hierarchical approval processes, which
may delay critical decisions [4]. Transaction cost economics (TCE) argues that transacting
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through contracts could have serious hold-up problems under uncertainty, information
asymmetry, and transaction-specific investments [5,6]. There may be opportunistic behav-
iors among the project participants, which leading repeated negotiation and modification
of the contracts, increasing transaction costs, and eventually causing the decline of the
project performance [7,8].

Relational governance based on trust, reciprocity, and long-term cooperation, is a
new path and paradigm to mitigate contractual hazards or opportunism [9,10]. It relies
on informal norms (such as reputation and social capital) and flexible negotiation to
coordinate the behavior of all parties and contributes to enhancing information sharing and
risk sharing, responding quickly to environmental changes, and reducing opportunistic
behavior [11]. Miller et al. believe that relational governance is one of the important
strategic choices to restrain the tendency of opportunism in construction projects [12].
When all parties of a project establish positive relationships (relational resilience) based on
trust and reciprocity, the timeliness and accuracy of information sharing can be significantly
improved, and the ability to identify potential crises can be improved [13]. Poppo et al.
argue that the use of social-relational norms can limit the opportunistic behaviors of the
parties involved in the project which promotes cooperation and thereby maximizes the
overall benefits [14]. Lovallo et al. argue that the behavior of project stakeholders is
constrained by social relational norms, which can be used to constrain the opportunistic
behaviors of stakeholders, thereby promoting project performance [15]. Song et al. show
that the combined effect of trust and relational norms can enhance the satisfaction and
relational performance among the parties involved in the project through a meta-analysis
of inter-organizational relationships [16]. Zhang et al. argue that trust can reduce the
costs of internal conflicts between partners and other transaction costs, thereby promoting
improvements in cooperation performance [17].

Despite existing research confirming the significant positive impact of relational gover-
nance on project performance, most of them focus on direct effects, such as communication
efficiency improvement and transaction cost reduction. Empirical studies in recent years
found that the promoting effect of relational governance on project performance in un-
certainty situations showed a marginal diminishing phenomenon [17,18]. Especially in
emergencies (such as epidemics and supply chain interruption), the performance promo-
tion effect of relational governance fluctuates significantly, the mechanism and conduction
path of its action still lack systematic explanation, and the paths and mediating variables
under different situations need to be further explored [19].

Resilience theory points out that the ability of a system to resist shocks not only
depends on resource reserves, but also stems from the dynamic adaptation process, and
organizational resilience can serve as a key bridge connecting governance structure and per-
formance results [20]. Relational governance may indirectly influence project performance
by promoting resilience because high-elasticity organizations can transform partnerships
into crisis response actions more quickly [21]. Lenton et al. find that trust improves project
delivery efficiency by enhancing overall resilience [22]. Roeder et al. demonstrate that
communication reduces disruption losses but does not differentiate between types of
resilience [23]. Ma et al. find that relational governance strengthens resilience, which medi-
ates improved cost and schedule performance [24]. Bakker et al. explore how relational
coordination in temporary project teams enhances resilience, enabling creative adaptation
under tight deadlines [25].

However, the mechanisms by which relational governance affects project performance
remain unclear, especially how the four core elements of relational governance (trust,
commitment, communication, collaboration) can empower different dimensions of organi-
zational resilience in various contexts, have not been systematically validated in the field of
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project governance. Furthermore, current studies of organizational resilience often focus
on the role of relational governance in innovation or adaptability (dynamic resilience) and
overlook its value in maintaining system stability (static resilience), leaving the interplay
between static and dynamic resilience underexplored.

Therefore, this study seeks to investigate and answer the following questions:

(1) Does organizational resilience mediate the relationship between relational governance
and project performance?

(2) How do the four core elements of relational governance (trust, commitment, commu-
nication, collaboration) have different impacts on static and dynamic resilience?

(3) What are the specific pathways through which static and dynamic resilience affect
project performance?

To answer these questions in this study, the PLS-SEM model was employed to empiri-
cally analyze the path relationship between relational governance, organizational resilience,
and project performance, while the Bootstrap method was used to verify the significance
of the mediation effect. This study aims to investigate organizational resilience, as static
and dynamic dimensions, as a mediator between relational governance and project per-
formance, and to clarify how relational governance elements shape resilience to improve
project performance. To achieve this aim, the following objectives were proposed:

(1) Examine organizational resilience, categorized as static and dynamic, as a mediator
between relational governance and project performance.

(2) Investigate how trust, commitment, communication, and collaboration in relational
governance shape static and dynamic resilience.

(3) Empirically validate the pathways linking relational governance, resilience, and
project performance using PLS-SEM and the bootstrap method.

The research advances the understanding of the linkage mechanism between relational
governance and project performance from a resilience perspective. It not only makes up
for the deficiency of traditional governance theory in dynamic adaptability and systematic
risk response, but also provides a new theoretical and practical framework for project
management in complex environments. Moreover, the research provides targeted resilience
enhancement strategies that contribute to promoting construction projects from “passive
response” to “active immunity”, and improve the ability of complex projects to resist risks,
s0 as to reduce the cost of project failure and improve project performance more accurately.

The prior findings, gaps, and originality of this study are shown in Table 1.

Table 1. Summary of prior findings, gaps, and originality.

Prior Findings

Gaps Originality

1. Relational governance (e.g., trust, commitment,

1. For the first time, organizational resilience is
explicitly divided into static resilience (structural

communication, collaboration) significantly enhances
project performance by reducing transaction costs,
inhibiting opportunistic behaviors, and promoting
knowledge sharing.

2. Traditional contractual governance exhibits
limitations (e.g., lack of flexibility) in complex and
volatile environments. As a supplementary
mechanism, relational governance is proposed to
strengthen cooperation and reduce conflicts.

3. Organizational resilience is preliminarily
recognized as a means to help projects address
uncertainties. However, existing studies often treat it
as a single dimension (e.g., risk resistance), failing to
explicitly distinguish between static resilience (social
networks, organizational culture) and dynamic
resilience (prediction, response, learning capabilities).

1. The interaction between static and dynamic
resilience and their respective impacts on project
performance remain underexplored.

2. The mechanisms by which relational governance
affects project performance remain unclear, especially
how the four core elements of relational governance
(trust, commitment, communication, collaboration)
can empower different dimensions of organizational
resilience in various contexts, have not been
systematically validated in the field of

project governance.

characteristics) and dynamic resilience (capability
dimensions), with their independent mediating roles
between relational governance and project
performance empirically validated.

2. A dual-resilience mediation model is constructed to
systematically reveal the specific pathways through
which the four elements of relational governance
(trust, commitment, communication, collaboration)
influence project performance via static resilience (e.g.,
strengthening social networks) and dynamic
resilience (e.g., crisis response capabilities).

3. The critical role of organizational resilience is
empirically verified, and targeted management
strategies (e.g., establishing early warning systems,
enhancing informal communication networks) are
proposed to provide theoretical and practical
guidance for improving construction

project performance.
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2. Literature Review and Hypothesis Development
2.1. Relational Governance and Project Performance

Relational governance, often referred to as “informal contractual governance”, consti-
tutes a governance framework that emphasizes the significance of interpersonal relation-
ships among the parties engaged in a transaction. It originated from Macneil’s relational
contract theory (RCT) [8]. Currently, there is no unified definition for the concept of rela-
tional governance. Scholars have explained it from different perspectives. Early scholars
defined relational governance as a social system that manages and guides exchange part-
ners based on cooperation principles and collaborative behaviors [26]. Unlike contractual
governance, which relies on authority and enforcement, relational governance mainly
depends on mutual trust and commitment to maintain stable and sustained cooperation.
The primary goal is the fair distribution of benefits [27].

Lv et al. focus on approaches such as mutual trust, mutual respect, coordination and
communication, and joint action [28]. These approaches aim to foster the establishment
of close collaborative relationships among alliance members and create a harmonious
organizational atmosphere. Through an analysis of existing relevant literature, this study
defines relational governance as the use of relational means, based on informal contracts,
between parties involved in engineering projects. These means are employed to ensure the
smooth execution of incomplete contracts. Additionally, through trust, communication, dia-
logue, and commitment, it promotes the development of strong collaborative relationships
between the parties.

The relational network in construction projects is extremely complex. Numerous
stakeholders play important roles at various stages throughout the entire project life cycle.
Moreover, the diverse social network relational norms add another layer of complexity.
The academic community has different views on the dimensions that constitute relational
governance. However, trust, commitment, communication, and reciprocity are widely
recognized as key dimensions of inter-organizational relational governance. For example,
EL et al. point out that relational governance includes trust, facilitating communication,
resource sharing, and conflict resolution [29]. Li et al. contend that relational governance is
comprised of essential components, including transparent communication, the exchange of
information, trust, interdependence, and collaborative efforts [30]. Fareed and Su define the
structural components of relational governance as trust, information sharing, joint problem-
solving, role completeness, and flexibility [31]. Relational governance has the potential to
improve collaborative performance by fostering greater investments in trust, facilitating
learning, and promoting knowledge sharing among stakeholders. The objective of this
study is to promote collaboration and address conflicts, thereby decreasing transaction costs
and enhancing overall organizational performance. Consequently, this paper evaluates
relational governance across four distinct dimensions.

Comprehensive studies within the domain of construction projects have indicated
that trust is established based on favorable anticipations regarding the conduct of the
other party, as well as a readiness to embrace the inherent risks involved [32]. Trust
represents the confidence of construction participants in one’s trust value and integrity
of each other. Mutual trust forms the basis for cooperation, otherwise, significant time
and effort will be spent to prevent opportunistic behavior, which may seriously affect the
project’s performance [33]. Furthermore, trust plays a crucial role in fostering a sense of
identity among project participants, reinforcing cohesion, and facilitating the exchange of
information. This, in turn, diminishes opportunistic behaviors and enhances the quality
and efficiency of collaboration, ultimately leading to improved project outcomes [8].

The establishment of effective commitment among partners serves to mitigate op-
portunistic behaviors and foster a conducive environment for collaboration [34]. The
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establishment of effective commitment among partners serves to mitigate opportunistic
behaviors and foster a conducive environment for collaboration. Commitment includes
both attitudes and actions. Attitude commitment denotes the readiness of the involved
parties to dedicate resources to the relationship, whereas action commitment pertains to
the behaviors undertaken to sustain the relationship [35]. The presence of commitment
in construction projects can promote long-term partnerships, enhance collaboration and
communication, and improve overall alliance performance [36]. This instilled confidence
in handling unforeseen situations during construction, as continuous commitment and
interaction ensured engineering quality [37].

Additionally, communication also plays a vital role as a part of the normative content
of interpersonal relationships. In construction projects, various participants engage in
informal information sharing [38]. It has the potential to endanger the whole project due to
different supply chains and complex construction technology. Good attitudes and friendly
methods of communication can effectively solve conflicts caused by differences of opinion.

Finally, collaboration is the main means for construction participants to deal with
accidents. When project stakeholders are in crisis, their ability to cooperate helps to
eliminate conflicts between both sides, which has a significant impact on achieving project
goals and improving project performance. Therefore, we propose the following hypotheses:

e  Hla: trust positively influences project performance.

e  Hilb: commitment positively influences project performance.

e Hlc: communication positively influences project performance.
e  Hild: collaboration positively influences project performance.

2.2. Relational Governance and Organizational Resilience

Organizational resilience refers to the ability of a project organization to anticipate
unexpected events and quickly recover and adapt [39]. It's a multi-dimensional and cross-
level concept, that describes the ability of the system to maintain key relationship functions,
withstand impact and recover from impact. When an engineering project faces unexpected
events, it is necessary to comprehensively consider the collaborative relationships established
through contracts among multiple temporary organizations, mobilizing various organizational
resources to actively respond [18]. Therefore, it is not only necessary to focus on the primary
responsible party but also to comprehensively consider the formal and informal relational
constraints among multiple stakeholders. This helps to reduce the conflicts of interest caused
by the dependencies between parties during the crisis response process.

The Lengnick-Hall organizational resilience model is a classic theoretical framework
that explains how organizations respond to uncertainty and challenges [33]. This model
conceptualizes organizational resilience as a three-phase, multi-dimensional process—
preparation, response, and adaptation. It encompasses capabilities ranging from pre-crisis
resource accumulation to post-crisis growth and learning. Organizational resilience is a
key capability for responding to complex and dynamic environments. It not only helps
organizations survive crises but also provides opportunities for sustained development
after facing challenges [40].

In the literature, organizational resilience could be understood from two perspectives:
the static view and the dynamic view. From a static standpoint, scholars such as Andersson
et al. have emphasized resilience as the capacity to absorb disruptions through structural
attributes like cooperation preferences and risk awareness [41]. Kahan et al. further argue
that organizational resilience is rooted in both external social networks and internal team
cohesion, with strong interpersonal connections fostering trust and facilitating resilience
during crises [42]. In the Lengnick-Hall model, static resilience is primarily reflected in the
Preparedness stage of the organization, which focuses on stable organizational factors such
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as resource reserves, the shaping of organizational culture, and the development of lead-
ership. This form of resilience enables organizations to maintain their core functions and
order when facing external changes [43]. Specifically, static resilience includes enhancing
the cohesion and responsiveness of employees internally and supporting the organiza-
tional social network of information flow and resource sharing externally. Furthermore,
static resilience involves resource redundancy, ensuring that the organization can quickly
mobilize the necessary resources in times of crisis.

From the perspective of dynamic resilience, it emphasizes how an organization rapidly
responds and adapts to changes when facing a crisis. Dynamic resilience refers to the emergent
adaptive capacity of organizations to proactively detect threats activate resources, and self-
organize adjustments in turbulent environments, enabling sustained functionality, restored
efficacy, and the ability to seize developmental opportunities through inherent and adaptive
qualities [44]. Unlike static resilience, in the Lengnick-Hall organizational resilience model,
dynamic resilience is reflected in the response and adaptation stages of the organization
wherein organizations must make timely decisions, coordinate effectively, and adjust strategies
post-crisis to maintain or even enhance performance [45]. Dynamic resilience also includes
the organization’s learning capability, which involves extracting lessons from the crisis and
improving future emergency preparedness and response strategies.

Although static resilience and dynamic resilience are closely related, they differ in con-
cept and function [46]. Static resilience can be viewed as the organization’s “infrastructure”,
encompassing factors such as culture, resources, structure, and leadership. These factors
provide stable support for the organization, allowing it to maintain its core functions when
facing external challenges [47]. In contrast, dynamic resilience reflects the organization’s
ability to leverage this foundation to act flexibly, adapt strategically, and recover effectively
in real time [48]. These two dimensions are complementary: static resilience ensures conti-
nuity and preparedness, while dynamic resilience empowers agile action and continuous
improvement [49]. By integrating both dimensions, organizations can balance short-term
responsiveness with long-term stability, thereby enhancing their overall resilience [50]. To
capture the dual nature of organizational resilience, this study explicitly distinguishes between
the two dimensions and develops corresponding measurement constructs. Static resilience is
achieved through two core components: the strength and cohesion of social network relation-
ships, and the organization’s resource integration capability. Dynamic resilience encompasses
a set of interrelated capabilities, including the ability to anticipate potential risks, respond
effectively to sudden disruptions, and learn and recover post-crisis—altogether reflecting the
organization’s dynamic capacity to withstand and adapt to volatility [51].

Prior studies indicate that relational governance influences an organization’s static
resilience by establishing social network relationships. Trust is the prerequisite for estab-
lishing social network relationships. The establishment of positive relationships among
project stakeholders, grounded in trust and reciprocity, markedly improves the timeliness
and accuracy of information dissemination, as well as the capacity to recognize potential
crises [52]. Specifically, trust enhances an organization’s static resilience by establishing
long-term and stable social network relationships (such as informal interactions across
organizations and shared values) and resource redundancy (such as knowledge reserves
and emergency supplies) [53], enabling it to have a solid infrastructure (such as cultural
cohesion and resource buffering) before a crisis [54]. For example, trust reduces information
asymmetry and prompts all parties to proactively share backup resources (such as the list
of suppliers), thereby forming a risk buffer mechanism [55]. The breakdown of trust leads
to the collapse of relationships. This affects the collaboration capabilities between orga-
nizations and reduces the project’s ability to adapt to crises [56]. Good relationships can
promote communication among the participants. It contributes to mitigating uncertainty
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and improving the organization’s capacity to foresee potential crises [57]. When a project
faces the impact of uncertain events, the project participants, through communication and
negotiation, unite various organizations and their members, forming a strong sense of
cohesion to ensure the project can overcome difficulties together. Commitment, through
long-term resource investment (such as human resources, funds, and technology) and
a common goal orientation, shapes the organization’s risk-sharing mechanism (such as
joint emergency funds and responsibility allocation agreements), and further strengthens
static resilience (such as resource reserves and stability before crises) [58]. When all parties
form emotional dependence based on commitments, the rapid acquisition and match-
ing of resources become possible, providing institutional guarantees for responding to
emergencies [59]. When various participants establish a positive cooperative relationship
on the basis of trust and commitment, this will markedly enhance the promptness and
precision of information dissemination, thereby bolstering the crisis awareness of the entire
project organization [16,60].

H2a: trust positively influences static resilience.
H2b: commitment positively influences static resilience.
H2c: communication positively influences static resilience.

H2d: collaboration positively influences static resilience.

At the same time, relational governance influences organizational dynamic resilience
by establishing emergency response procedures. Trust plays a core role in uniting project
members [61]. It stimulates their improvisational creativity by creating a positive working
environment (such as reducing suspicion and encouraging innovation), enabling them to
predict and respond to emergencies more efficiently and thereby enhancing the overall
situational awareness of the project [62]. On this basis, communication directly enhances
the organization’s dynamic response capability to emergencies (such as rapid coordination
and flexible decision-making) by optimizing information-sharing channels (such as regular
cross-departmental meetings and instant feedback systems) [63]. For example, when facing
supply chain disruptions, the real-time communication mechanism can promptly convey
risk information (such as raw material shortages) [64], prompting all parties to adjust their
procurement strategies and shorten the crisis response time. This open information flow not
only broadens the channels for data acquisition but also enhances response speed and flexi-
bility by optimizing sharing mechanisms (such as cloud collaboration platforms), ensuring
that organizations remain resilient in a dynamically changing environment [65]. Collabora-
tion further strengthens the ability of dynamic adaptation and learning [66]. Collaborative
relationships based on commitments (such as the Joint Emergency Response Fund Agree-
ment) encourage all parties to actively fulfill their responsibilities and jointly solve crises
rather than shirk problems. For instance, during the epidemic lockdown period, contractors
and suppliers integrated resources through cross-organizational joint plans (such as backup
logistics networks), quickly formed joint action teams, and ensured that the construction
progress was not severely affected. Collaboration not only promotes the rational allocation
of resources in crises (such as human resource scheduling and equipment sharing) [67], but
also drives the summary of post-disaster experiences and process optimization (such as
review meetings and standardized emergency manuals), thereby transforming temporary
response measures into long-term learning outcomes. Furthermore, the commitment is
made to prompt all parties to continuously invest resources in crisis recovery (such as
additional funds for repairing damaged projects) [68], and enhance future adaptability
through post-event reflection (such as improving construction processes).

Therefore, we propose the following hypotheses:

e  HB3a: trust positively influences dynamic resilience.
e  H3b: commitment positively influences dynamic resilience.
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e  H3c: communication positively influences dynamic resilience.
e  HB3d: collaboration positively influences dynamic resilience.

2.3. Organizational Resilience and Project Performance

The occurrence of uncertain events in VUCA is the key reason why organizational
resilience research has become important [69]. The VUCA is specifically divided into
two categories: One category consists of unexpected, short-term, low-impact uncertainty
events (often referred to as “Black swan”). The other category includes routine, long-
term, high-impact uncertainty events (often referred to as “Grey rhino”) [70]. There are
numerous uncertain events during the process of achieving project performance objectives.
Organizational resilience helps project organizations transform crises into opportunities in
highly uncertain environments, thereby achieving performance objectives. Static resilience
embeds resilience as a core characteristic within the project organization, enabling it to better
handle “Grey rhino” encountered during project implementation. Dynamic resilience, with
its strong ability to manage uncertain events in a timely manner, is more adept at handling
“Black swan”. Organizational resilience effectively manages different types of uncertain
events in engineering projects. This helps to significantly promote the achievement of
project performance objectives [71].

Static resilience involves strong social network relationships and other organizational
characteristics. When an organization faces uncertain events, the temporary project organi-
zation formed by project stakeholders can fully utilize the organization’s social network
relationships [72]. This helps resolve the crisis and promote project performance. Or-
ganizational resilience can establish formal or informal inter-organizational connections
between project participants, facilitating information sharing and the establishment of
trust among members [6]. Therefore, when uncertain events occur, all parties can strive to
collaborate and jointly respond to the crisis. This not only promotes the achievement of
project performance objectives such as cost, quality, and schedule but also helps create a
positive team atmosphere within the project organization, improving satisfaction among
the participants. All of these are key objectives of project performance.

Compared to static resilience, dynamic resilience specifically manifests as the ability to
predict in advance, respond during, and learn and grow after events. This enables effective
management of uncertain events. When project participants encounter uncertain events,
they can allocate resources appropriately, demonstrating the ability to predict the crisis in
advance, respond during the event, and learn from it afterward. The ability to leverage
organizational resilience plays a crucial role in improving project performance. Dynamic
resilience can rely on the long-term management experience of project managers to make
reasonable predictions for certain uncertain events. If the prediction fails, the project
organization can still integrate organizational resources to respond quickly when uncertain
events occur. After the crisis is resolved, the organization can learn from past experiences in
handling uncertain events. This helps members become more familiar with crisis response
processes, enabling continuous organizational growth [51]. Therefore, dynamic resilience
enhances the project organization’s ability to handle similar uncertain events. This ensures
the achievement of project performance objectives such as schedule, cost, and quality, and
is dedicated to the overall success of the project. In summary, under the synergistic effect of
static resilience and dynamic resilience, the project organization can continuously improve
project performance.

Therefore, we propose the following hypotheses:

e  Hd4a: static resilience positively influences project performance.
e  H4b: dynamic resilience positively influences project performance.
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2.4. Mediating Role of Organizational Resilience

Informal systems, such as social capital and trust, can improve project performance in
specific contexts through the mediating role of organizational resilience [73,74]. Resilient orga-
nizations demonstrate superior performance compared to their competitors when confronted
with uncertainty and instability. They exhibit a capacity to adapt effectively, allowing them to
capitalize on emerging opportunities and secure competitive advantages [75]. Resilient orga-
nizations are more effective in attaining their objectives and demonstrate a greater capacity to
adapt to evolving circumstances. This adaptability is attributed to their ability to confront an
uncertain future with creativity and a positive outlook [76,77].

Organizational resilience, as an implicit resource within the project organization, opti-
mizes the collaboration among participants. It builds a communication and coordination
bridge between them, enabling good communication and thus promoting the achieve-
ment of project performance objectives [78]. When there is a lack of good social network
relationships among project participants, distrust and self-interest increase transaction
costs in their cooperation, thereby harming project performance [79]. Relationship capital
is a key factor in forming organizational resilience. When an organization faces a crisis,
long-term stable organizational relationships help the project cope with difficulties and
resume operations [80]. Trust-based, reciprocity-driven relational capital, supported by
social networks, is part of the static dimension of organizational resilience.

o  Hba: static resilience mediates the relationship between trust and project performance.

e  Hbb: static resilience mediates the relationship between commitment and project
performance.

e  Hbc: static resilience mediates the relationship between communication and project
performance.

e  Hb5d: static resilience mediates the relationship between collaboration and project
performance.

The dynamic dimension of organizational resilience includes the ability to continuously
monitor, respond to, and learn from uncertain events or crises. It enables the integration of
various organizational resources to form a competitive advantage, timely counteracting the
impact of unexpected events, thereby improving project performance. Project organization
characterized by high-level trust facilitates timely dissemination of information and enhances
the ability to anticipate potential risks. When confronted with unforeseen crises, construction
stakeholders refrain from engaging in mutual blame and instead swiftly mobilize and integrate
internal and external resources, and coordinate and collaborate to collectively address the
crisis [81]. This enables the construction project organization to deliver on time within the
specified parameters, even in highly uncertain contexts.

Therefore, we propose the following hypotheses:

e  Hoba: dynamic resilience mediates the relationship between trust and project performance.

e  H6b: dynamic resilience mediates the relationship between commitment and project
performance.

e  Hobc: dynamic resilience mediates the relationship between communication and project
performance.

e  Hé6d: dynamic resilience mediates the relationship between collaboration and project
performance.

Based on the above analysis and research hypotheses, a theoretical model is proposed,
as shown in Figure 1.

Figure 1 presents the theoretical framework in which relational governance influences
project performance through the mediating effects of static resilience and dynamic resilience.
The core parts of the model include independent variables (relational governance): trust,
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commitment, communication, and collaboration; mediating variables: static resilience and
dynamic resilience; and the dependent variable: project performance. The path relationship
among variables is clearly defined in the figure: In terms of direct effects, the relational
governance directly and positively affects the project performance (Hla-H1d). Mean-
while, they positively affect static resilience and dynamic resilience, respectively, through
H2a-H2d and H3a-H3d, while the two types of resilience (H4a—-H4b) further directly
promote project performance. In terms of mediating effects, static resilience (H5a-H5d)
and dynamic resilience (H6a-H6d), respectively, mediate the paths from relational gover-
nance (trust/commitment/communication/collaboration) to project performance, forming
a transmission mechanism of “Relational Governance — Resilience (static or dynamic) —
Project Performance”.

Mediating effects:
HS5a: Trust — Static resilience — Project performance.
HS5b: Commitment — Static resilience — Project performance.
HS5c: Communication — Static resilience — Project performance.
HS5d: Collaboration — Static resilience — project performance.

Relational governance

H2a H2b Static resilience
Trust H2c H2d . Hy,
a

Commitment Project

performance

Hla Hib Hilc Hid

Communication

H3a H3b N Wav
ynamic resilience
Collaboration H3c H3d

Mediating effects:
Hé6a: Trust — Dynamic resilience — Project performance.
H6b: Commitment — Dynamic resilience — Project performance.
H6c: Communication — Dynamic resilience — Project performance.
H6d: Collaboration — Dynamic resilience — project performance.

Figure 1. Conceptual framework.

3. Research Methodology

3.1. Measures
3.1.1. Independent Variable: Relational Governance

Relational governance reflects the quality of relationships among various construction
participants within an engineering project. It includes the degree of trust (IT) between
the parties, their expectations, and behaviors regarding commitment (CT) between them,
the extent of communication (CN), as well as the quality of collaboration (CBN) during
unexpected crises. The twelve measurement items of relational governance were derived
from the work of Mathew et al. [82] and Chow et al. [83] and adjusted to fit the background
of this study.

3.1.2. Mediating Variable: Organizational Resilience

This study posits that organizational resilience can be measured through the static char-
acteristics and dynamic capabilities exhibited within the engineering project organization.
The measurement items of static resilience (SR) were derived from McManus et al. [84] and
Lee et al. [85], with four items measuring aspects such as social network relationships and
organizational culture. The measurement items of dynamic resilience (DR) were derived
from Prayag et al. [86] and Mousa et al. [87], with six items measuring aspects such as
prediction, response, and learning. Based on the research context and the study’s objectives,
the measurement items were refined, resulting in a total of 10 measurement items.
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3.1.3. Dependent Variables: Project Performance

Currently, research on the project performance (PP) evaluation scale is relatively
abundant. Lu et al. proposed the “iron triangle” of project duration, cost, and quality, as
well as dimensions such as public demand, and developed a project performance evaluation
scale [88]. Han et al. incorporated stakeholder satisfaction indicators into the performance
evaluation system [89]. Based on the fundamental ideas of questionnaire design and the
research context, this study optimized the measurement items and designed a total of
five measurement items.

The details of the questionnaire items are listed in Table 2.

Table 2. Measurement items.

Constructs Items Sources

Trust
(TT)

Participants in the construction project trust each
TT1 other and are willing to share their experiences
and technologies.

We believe that the proactive sharing of technical
expertise among construction project participants
TT2 (e.g., design insights, construction best practices)
enhances project outcomes, including quality,
efficiency, and adherence to timelines.

We believe that trust among the construction
TT3 project participants promotes the sharing of
technology and experience.

Commitment

(CT)

We think that all parties to the construction
CT1 project will strictly abide by the verbal
commitments made and the contracts signed.

Our firm attaches great importance to the
relationships with other construction participants
and promises not to do anything harmful to
each other.

CT2

All parties have invested significant energy and ~ Mathew and Chen [82]

13 resources into the project. Chow et al. [83]

Communication

(CN)

Our firm frequently holds meetings to discuss
CN1 problems encountered during the process of
project implementation.

We believe that the differences of opinion among
CN2 the project construction participants are mainly
resolved through effective communication.

Employees can learn from each other through

CN3 - . . .
communication and sharing their experiences.

Collaboration
(CBN)

We believe that other construction participants do
CBN1 not seek to benefit from themselves at the expense
of others.

We believe that all parties to the construction
CBN2 project are willing to collaborate to facilitate the
better implementation of the project.

We believe that all parties to the construction are
CBN3 willing to cooperate with each other and actively
solve problems when the project is in crisis.
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Table 2. Cont.

Constructs

Items

Sources

Static
Resilience
(SR)

SR1

There is frequent informal communication between our
firm and other construction participants, including
daily interactions (e.g., casual discussions, instant
messaging) and social gatherings (e.g., team-building
events, informal meetups).

SR2

The temporary organization formed by our firm and
other construction participants has strong cohesion.

SR3

We believe that useful resources can contribute to the
successful completion of the project.

SR4

Our firm can make full use of the integrated resources
to access additional favorable resources.

McManus et al. [84]
Lee et al. [85]

Dynamic
Resilience
(DR)

DR1

Our firm has a clear understanding of the risks faced
and prepares accordingly.

DR2

Our firm establishes crisis warning mechanisms in
advance to identify potential challenges in the
construction process.

DR3

Our firm can respond and integrate promptly and
return to the previous normal production state in the
face of a shortage of external resources.

DR4

In the face of a crisis, all parties to the construction
project can coordinate with each other and come up
with a clear solution.

DR5

After the crisis, our firm can draw lessons and define
important priorities.

DR6

Our firm can successfully learn from past crises and
ensure that these lessons are carried out into
future work.

Prayag et al. [86]
Mousa et al. [87]

Project
Performance
(PP)

PP1

There was no negative impact on the environment
during the project implementation process.

pP2

The construction quality and delivery quality of the
project meet the relevant national standards and
contract standards.

PP3

The delivery of the project satisfied the owner and
earned a good reputation.

Pr4

All the project participants are satisfied with the
completed project.

PP5

The duration, quality, and cost of the construction
project all align with the contract provisions.

Luetal. [88]
Han and Liu [89]

3.2. Sample and Data Collection

This research is fundamentally anchored in Positivist Epistemology. Unlike Interpre-

tive Epistemology, which emphasizes the comprehension of subjective meanings attributed

by individuals and groups, Positivist Epistemology asserts that knowledge must be based

on observable and quantifiable objective facts, with a focus on the identification of universal

causal laws [90]. In alignment with its objective of generating objective and replicable

scientific knowledge, Positivist Epistemology predominantly utilizes quantitative research

methodologies [91]. This approach is centered on articulating hypotheses or causal relation-

ships among variables, employing data collection and statistical analysis to substantiate and

elucidate these relationships. Among the various methodologies employed, the question-

naire survey is a widely utilized quantitative research technique. By crafting standardized
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questionnaires, researchers can amass substantial volumes of numerical data. In the context
of this study, data were collected through the distribution of questionnaires to management
representing different stakeholders.

We adopt a positive quantitative research method and use online survey questionnaires
to collect data. The questionnaire was designed specially to address the research objectives
of this study. It was divided into four sections: (1) Section A gathers basic demographic
information about the participants and the firms they are employed in, including variables
such as education, position, and work experience. (2) Section B examines the satisfaction of
the implementation process and delivery of the construction project, focusing on aspects
such as trust, commitment, communication, and collaboration. (3) Section C collects data
on evaluating the cooperation process by all participants in the construction process of
projects. (4) Section D focuses on the evaluation of organization prediction, sudden crises,
organizational culture, and the intensity of social network relationships. The main part of
the questionnaire uses a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly
agree) for its balance between simplicity and precision.

To ensure the validity and reliability of the questionnaire survey on construction
projects, a pilot study was conducted in collaboration with industry professionals and
academic experts. A preliminary version of the questionnaire was distributed to five
experienced experts with a minimum of ten years in project management in China, three of
them are industry and two are scholars. Their extensive industry knowledge is instrumental
in assessing the survey’s alignment with industry practices. To ensure convenience, this
study used an online platform and distributed the questionnaire through a web link.
Each interview lasted 30 to 40 min and aimed to optimize the comprehensibility and
comprehensiveness of the project to ensure that the respondents from different cultural
backgrounds could fully understand the content of the questionnaire. Based on their input,
the questionnaire’s wording, sentence structure, and inter-item correlations were revised to
improve clarity and coherence. The optimized items are shown in Table 3.

Table 3. Expert interview optimization items.

Items Before the Interview Items After the Interview

The temporary organization formed with other
construction participants was very united and
had strong cohesion.

The temporary organization formed with other
construction participants has strong cohesion.

It is believed that useful resources can promote
the smooth implementation of the project, such
as building materials, equipment solutions,
multi-party collaboration, talent, etc.

It is posited that the availability of valuable
resources can enhance the quality of
project completion.

The technical knowledge shared by the We believe that the technical knowledge shared
construction participants can promote the by the construction participants can facilitate
better completion of the project. the better completion of the project.

We communicate frequently with other
participants and any problems encountered
during the construction process will be
resolved in a timely manner.

We communicate with other construction
participants frequently and any problems
encountered will be resolved timely.

Other construction participants in the project ~ All parties involved in the construction project

are very satisfied with the delivery result. are very satisfied with the delivery result.
During the project implementation, we were During the implementation of the project, all
very satisfied with the behavior of other construction parties were satisfied with each
construction participants. other’s behavior.

In order to uphold data quality and reduce bias, the items within the questionnaire
were subjected to several rounds of refinement conducted by experts and scholars possess-
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ing engineering expertise. This process emphasized the importance of ensuring consistency
between the Chinese and English versions of the questionnaire. Additionally, data-cleaning
protocols were established to detect and eliminate inconsistencies, errors, and outliers. To
evaluate data quality and mitigate potential biases, analyses for common method bias and
various statistical techniques were utilized [17].

The survey questionnaire targets management representatives from different key
stakeholders who are directly involved in construction projects in mainland China, such as
owners, design companies, construction enterprises, supervision companies, and suppliers.
Given China’s status as one of the world’s largest construction markets, with a projected
total output value reaching RMB 32.65 trillion (approximately USD 4.585 trillion based on
the average 2024 exchange rate), the empirical context offers valuable insights into large-
scale project environments. The survey was conducted exclusively in mainland China,
encompassing 12 provinces and municipalities (e.g., Beijing, Shanghai, Guangdong, Anhui)
to account for regional differences in construction practices. Participants were selected
using a combination of stratified random sampling and snowball sampling methods:
(1) stratification was based on project type (residential, commercial, infrastructure) and
sector (public versus private), with 60% of respondents representing large-scale projects
(defined as having a budget of at least RMB 100 million and a duration of two years or more)
and 40% from medium and small projects; (2) initial participants were sourced through
industry associations and professional networks, followed by referrals to promote diversity.
Despite these efforts, due to accessibility limitations, the samples may not be sufficient to
represent other countries. A diverse and comprehensive sample composition significantly
contributes to improving the accuracy of research results.

A total of 306 samples were collected, and 270 valid samples remained after eliminating
incomplete samples, which resulted in an effective response rate of 88.24%. Demographic
analysis was conducted using IBM SPSS Statistics 22.0 with the objective of verifying
whether the sample’s demographic distribution was scientifically and reasonably structured.
Detailed demographics are provided in Table 4.

Table 4. Demographics and profiles of respondents.

Category Item Number Percent (%)
Gender Male 152 56.30
Female 118 43.70
1-3 years 22 8.15
4-5 years 91 33.70
Work experience 6-10 years 102 37.78
11-15 years 35 12.96
16-20 years 20 7.41
18-25 years 29 10.74
26-30years 92 34.07
Age 31-35years 65 24.07
36-40years 55 20.37

41 years and above 29 10.74
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Table 4. Cont.

Category Item Number Percent (%)
Junior college and below 53 19.63
Undergraduate 84 31.11
Educational level Graduate 102 37.78
Masters 19 7.04
PhD 12 444
Owner/developer 56 20.74
Design enterprise 76 28.15
Work department Construction enterprise 49 18.15
Supervision enterprise 33 12.22
Suppliers 30 11.11
Other enterprise 26 9.63
Technical specialist 88 32.59
Basic management 92 34.07
Position Middle management 38 14.07
Senior management 22 8.15
Other 30 11.11

3.3. Data Analysis

In this study, partial least squares structural equation modeling (PLS-SEM) was uti-
lized to evaluate the proposed hypotheses based on the gathered data. The analysis was
conducted using SmartPL54.0, a specialized software for PLS analysis. Unlike covariance-
based structural equation modeling (CB-SEM), which estimates parameters by striving
for consistency between theoretical frameworks and empirical data to evaluate the fit of
the theoretical model, PLS-SEM prioritizes the explanation of variance in endogenous
variables [64]. Consequently, PLS-SEM is deemed more appropriate for this research, as
it investigates the influence of exogenous variables on endogenous variables within the
context of established theoretical relationships. Furthermore, the sample size (N = 270) is
robust, exceeding the minimum threshold recommended by Hair et al., which requires
the sample to be at least 10 times the number of structural paths directed at the most
complex latent construct [92]. In this model, project performance, with 6 incoming paths,
requires a minimum of 60 responses (6 x 10 = 60), a threshold comfortably met by our
270 valid responses. Additionally, PLS-SEM’s robustness for small-to-moderate samples
and focus on predictive power further validate our approach [93]. A power analysis indi-
cates that N = 270 ensures over 80% power to detect moderate effect sizes, supporting the
reliability of our findings.

Prior to engaging in hypothesis testing utilizing partial least squares (PLS), it is imperative
to first establish the reliability and validity of the model. This step is crucial to confirm that
the relationships between latent variables and their corresponding observed indicators are
both robust and justifiable. Reliability and validity testing provides a solid foundation for
subsequent path analysis by confirming the reliability and validity of the data.

Path analysis is used to test the direct relationship between variables and is usually
employed to analyze the causal paths between potential variables (i.e., variables that
cannot be directly observed). In our study, the path coefficients were calculated using
SmartPLS4.0 software, and their significance was tested using the Bootstrapping method
with 5000 resamples.
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After confirming the results of the path analysis, a mediating effect analysis was also
conducted in this study. The purpose of mediation analysis is to explore the mediating
role of certain variables between the independent variable and the dependent variable,
that is, whether they indirectly affect the dependent variable through a certain mediating
variable. We adopted the methodology established by Batra and Rastogi to perform
mediation analysis within a comparable research framework [94]. Initially, we assessed
the significance of the indirect effects, subsequently evaluating the significance of the
direct effects. To determine significance, we employed a bootstrapping technique utilizing
the default parameters available in SmartPLS4.0 [95]. This non-parametric resampling
technique allows for robust estimation of standard errors and confidence intervals without
relying on distributional assumptions. The bi-as-corrected percentile method was utilized
to generate 95% confidence intervals, ensuring the reliability of the indirect and direct
effect estimates.

4. Results
4.1. Measurement Validation

In this study, all variables are treated as reflective measurements. The assessment
of the measurement model will involve evaluating reliability, convergent validity, and
discriminant validity. Convergent validity pertains to the extent to which multiple items
associated with a construct collectively measure the same underlying factor. This is verified
by analyzing factor loading and the average variance extracted (AVE), which ensures that
the observed variables adequately represent the latent variable and that the variance of the
latent variable is sufficiently accounted for. As indicated in Table 5, the AVE values for all
constructs surpass the recommended threshold of 0.5 [96]. Furthermore, as illustrated in
Table 6, the majority of items exhibit standardized factor loading on their respective con-
structs that exceed the threshold of 0.7. This suggests that the observed variables possess
significant explanatory power for their associated latent variables. Discriminant validity is
essential in confirming the independence of latent variables, thereby affirming that each la-
tent variable signifies a unique construct and meaning. As evidenced in Table 5, the square
root of the average variance extracted (AVE) values for each variable surpasses the abso-
lute values of the inter-construct correlations, indicating that the constructs demonstrate
adequate discriminant validity.

Table 5. Measurement validity and construct correlations.

Construct

Correlation Matrix ,

TT CT CN CBN SR DR PP

Mean SD CR AVE

Trust (TT)

3.486 1136 0933 0878 0947

Commitment (CT)

3398 1.079 0868 0786 0372  0.897

Communication (CN)

3.839 1.054 0939 0881 0273 0412  0.949

Collaboration (CBN)

3.393 1.209 0930 0.871 0409 0.333 0.256  0.933

Static Resilience (SR)

3610 1134 0926 0816 0465 0461 0451 0400  0.903

Dynamic Resilience (DR)

3578 1.096 0931 0740 0450 0407 0419 0410 0577  0.860

Project Performance (PP)

3.689 1.025 0898 0710 0536 0494 0487 0504 0627 0.616  0.843

2
Notes: SD (standard deviation) = Y-~ ; (x; — #)%; CR (composite reliability) = 5 LA AVE (average variance

A 2+r 6]
N

extracted) = Ao Values on the diagonal represent the square root of AVE.
i=1 " i=1 "1
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Table 6. Factor loadings for multi-item constructs.

Standardized Factor Loadings ,

Construct Items Mean SD , T-Value
TT CT CN CBN SR DR PP
TT1 3.548 1.212 0.996 0.368 0.253 0.382 0.438 0.421 0.484 61.642
Trust (TT) TT2 3.419 1.244 1.032 0.361 0.275 0.386 0.440 0.440 0.540 63.681

TT3 3.493 1.179 0971 0318 0238 0382 0430 0402 0.480 61.440

Commitment (CT)

CT1 3.422 1.145 0.267 0.925 0.372 0.302 0.380 0.307 0.427 32.714

CT2 3370 1252 0355 1.033 0360 0301 0427 0415 0.445 39.249

CT3 3.404 1252 0.363  1.041 0.365 0284 0417 0354  0.443 39.062

Communication (CN)

CN1 3.752 1119 0233 0366  0.973 0.201 0372 0350  0.425 55.333

CN2 3963 1122 0251 0363 0995 0270 0443 0428 0463 59.380

CN3 3.789 1124 0283 0428  1.029 0244 0450 0397  0.482 77.370

Collaboration (CBN)

CBN1 3.319 1306 0378 0.263 0242 0997 0390 0384 0488 48.741

CBN2 3407 129 0370 0337 0198 0977 0334 0367 0437 45.576

CBN3 3452 1284 039 0335 0.271 1.023  0.391 0.398  0.484 73.759

Static Resilience (SR)

SR1 3.722 1.227  0.408 0.405 0.426 0.347  0.975 0.505 0.545 39.087

SR2 3548 1340 0435 0383 0393 0384  1.057 0535  0.589 42.191

SR3 3.589 1279 0437 0453 0411 0354 1.032  0.531 0.585 46.661

SR4 3.578 1180 0400 0424 0401 0358 0940 0512  0.545 36.163

Dynamic Resilience (DR)

DR1 3.541 1222 0374 0380 0.351 0290 0488 0.966  0.544 29.849

DR2 3.644 1297 038 0382 0336 0418 0488 1.028  0.526 37.123

DR3 3.596 1290 0385 0369 0431 0349 0528 1.034 0.544 38.202

DR4 3567 1257 0361 0309 0373 0354 0479 0975 0530 31.823

DR5 3567 1262 038 0316 0317 0.351 0479 0965  0.479 29.319

DR6 3.556 1315 0430 0343 0350 0355 0511 1.031 0.554 28.593

Project Performance (PP)

PP1 3.626 1.201 0428 0352  0.403 0.441 0532 0.506  0.931 27.118

PP2 3.696 1258 0490 0421 0.378 0415 0549 0511 1.055 30.527

PP3 3.722 1183 0429 0434 0411 0.441 0536  0.540  0.985 30.146

pP4 3.719 1239 0437 0434 0434 0400 0517 0548  1.033 32.179

PP5 3.681 1203 0473  0.441 0.428 0428 0507 0491 0.998 29.945

Notes: Bold values represent standardized factor loadings of the items on their respective constructs, and T-values
are for these loadings. a. SD = standard deviation. b. All factor loadings are significant at the 0.1% level.

4.2. Hypothesis Testing

Path analysis is the most commonly used method to simultaneously explore all com-
plex relationships among model constructs. In this study, PLS-SEM was utilized to investi-
gate the impact of relational governance on project performance. The significance of the
model assumptions is determined by the Bootstrapping method. The results are shown in
Figure 2. The R? value for project performance is 0.592, indicating that more than half of the
variance in this construct can be explained by the proposed model. As shown in Figure 2,
the influences of trust (3 = 0.157, p < 0.01), commitment (3 = 0.107, p < 0.05), communica-
tion (3 = 0.148, p < 0.01), and collaboration (3 = 0.147, p < 0.01) on project performance
are all positively correlated and statistically significant, thus hypotheses Hla, H1lb, Hlc,
and H1d are all supported. Regarding the influence of relational governance on static
resilience, we hypothesized that trust, commitment, communication, and collaboration are
positively correlated with static resilience (H2a, H2b, H2¢c, H2d). As shown in Figure 2, the
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Commitment

Communication

Collaboration

Trust

path coefficient for the influence of trust on static resilience is 3 = 0.251, p < 0.01; the path
coefficient for the influence of commitment on static resilience is 3 = 0.219, p < 0.01; the
path coefficient for the influence of communication on static resilience is 3 = 0.275, p < 0.01;
and the path coefficient for the influence of collaboration on static resilience is = 0.152,
p < 0.01. Therefore, hypotheses H2a, H2b, H2c, and H2d are all supported. Regarding
the influence of relational governance on dynamic resilience, we hypothesized that trust,
commitment, communication, and collaboration are positively correlated with dynamic
resilience (H3a, H3b, H3c, H3d). As shown in Figure 2, the path coefficient for the influence
of trust on dynamic resilience is 3 = 0.239, p < 0.01; the path coefficient for the influence
of commitment on dynamic resilience is 3 = 0.153, p < 0.01; the path coefficient for the
influence of communication on dynamic resilience is 3 = 0.248, p < 0.01; and the path
coefficient for the influence of collaboration on dynamic resilience is 3 = 0.179, p < 0.01.
Therefore, hypotheses H3a, H3b, H3c, and H3d are all supported. As for the impact of static
resilience and dynamic resilience on project performance, Figure 2 shows that the path
coefficients for both are 3 = 0.204 and (3 = 0.212, respectively, both of which are statistically
significant at the 0.001 level, supporting hypotheses H4a and H4b.

0.251**

Static resilience

0.157** 0.204***

0107 \\‘_\_. Project performance

e e (R2=0.592)

0.147**
0.212***

0.179** Dynamic resilience

Nofes: —— Significant path
Significance level: *p < 0.05; **p < 0.01; ***p < 0.001

Figure 2. Results of PLS analyses for the research model.

4.3. Mediation Analysis of Organizational Resilience

The results obtained by the bootstrapping method (see Table 7) for the indirect effect
of trust — static resilience — project performance indicate that the bias-corrected confi-
dence interval does not include zero, demonstrating a significant positive relationship
(f =0.051, CI = [0.020, 0.097]); the indirect effect of commitment — static resilience —
project performance indicate that the bias-corrected confidence interval does not include
zero, demonstrating a significant positive relationship (3 = 0.044, CI = [0.017, 0.090]); the
indirect effect of vommunication — dtatic resilience — project performance indicate that
the bias-corrected confidence interval does not include zero, demonstrating a significant
positive relationship ( = 0.056, CI = [0.026, 0.098]); the indirect effect of collaboration
— static resilience — project performance indicate that the bias-corrected confidence in-
terval does not include zero, demonstrating a significant positive relationship (3 = 0.031,
CI =[0.009, 0.067]). Similarly, the indirect effect of trust — dynamic resilience — project
performance was significant, as the confidence interval does not include zero (3 = 0.051,
CI = [0.020, 0.099]); the indirect effect of commitment — dynamic resilience — project
performance was significant, as the confidence interval does not include zero ( = 0.033,
CI =[0.008, 0.077]); the indirect effect of communication — dynamic resilience — project
performance was significant, as the confidence interval does not include zero (3 = 0.053,
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CI =[0.022, 0.100]); the indirect effect of collaboration — dynamic resilience — project
performance was significant, as the confidence interval does not include zero (3 = 0.038,
CI =[0.010, 0.080]);

Table 7. Mediation effect values and test results.

Paths Indirect Effect Value Bias 2.50% 97.50%
TT — SR — PP 0.051 0.001 0.020 0.097
CT — SR — PP 0.044 0.001 0.017 0.090
CN — SR — PP 0.056 0.000 0.026 0.098
CBN — SR — PP 0.031 0.001 0.009 0.067
TT — DR — PP 0.051 0.001 0.020 0.099
CT — DR — PP 0.033 0.001 0.008 0.077
CN — DR — PP 0.053 0.001 0.022 0.100
CBN — DR — PP 0.038 0.001 0.012 0.084
TT — PP 0.259 —0.001 0.156 0.367
CT —» PP 0.184 0.001 0.077 0.294
CN — PP 0.257 0.001 0.150 0.363
CBN — PP 0.216 —0.001 0.121 0.309

In addition, the direct effect of relational governance — project performance was
found to be significant, as the confidence interval also did not include zero (Hla: 3 = 0.102,
CI =[0.055, 0.163]; H1b: 3 = 0.077, CI = [0.033, 0.136]; H1c: = 0.109, CI = [0.066, 0.159];
H1d: § =0.069, CI = [0.028, 0.123]). These results suggest that relational governance not
only has a direct positive impact on project performance but also exerts an indirect influence
through the mediators’ static resilience and dynamic resilience.

According to Hair et al. [92], when both the direct and indirect effects are statistically
significant and the product of the path coefficients yields a positive value, it indicates
the presence of complementary partial mediation between the constructs. Thus, our find-
ings demonstrate that the relationships between relational governance — static resilience
— project performance and relational governance — dynamic resilience — project per-
formance are characterized by complementary partial mediation. The results provide
meaningful insights into the complex interactions between relational governance, static
resilience, dynamic resilience, and project performance, reinforcing the importance of
these mediating pathways in understanding the overall impact of relational governance on
project performance. Table 8 systematically integrates these conclusive findings.

Table 8. Summary of the results of the hypothesis testing.
Hypotheses Supported or Not
e Hla: trust positively influences project performance. Supported
e Hilb: commitment positively influences project performance. Supported
e Hilc: communication positively influences project performance. Supported
e H1d: collaboration positively influences project performance. Supported
e H2a: trust positively influences static resilience. Supported
e H2b: commitment positively influences static resilience. Supported
e H2c: communication positively influences static resilience. Supported
e H2d: collaboration positively influences static resilience. Supported
e H3a: trust positively influences dynamic resilience. Supported
e H3b: commitment positively influences dynamic resilience. Supported
e H3c: communication positively influences dynamic resilience. Supported
e H3d: collaboration positively influences dynamic resilience. Supported
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Hypotheses Supported or Not
e Hda: static resilience positively influences project performance. Supported

e H4b: dynamic resilience positively influences project performance. Supported

e Hba: static resilience mediates the relationship between trust and project performance. Supported

o Hb5b: static resilience mediates the relationship between commitment and project performance. Supported

o Hbc: static resilience mediates the relationship between communication and project performance. Supported

e Hb5d: static resilience mediates the relationship between collaboration and project performance. Supported

e Héa: dynamic resilience mediates the relationship between trust and project performance. Supported

e Hé6b: dynamic resilience mediates the relationship between commitment and project performance. Supported

L]

L]

Héd: dynamic resilience mediates the relationship between collaboration and project performance. Supported

5. Discussion

This study introduces static characteristics and dynamic capabilities in organizational
resilience as key mediating variables and explores the interaction mechanism between
relational governance and construction projects more comprehensively [97,98]. The findings
conclude that relational governance, as a flexible management system, plays a crucial role
in addressing opportunistic behaviors of construction participants and improving project
performance. Additionally, both static characteristics and dynamic capabilities in project
organizational resilience play a positive mediating role throughout the process [86,99].

5.1. Key Findings of This Study
5.1.1. Relational Governance and Project Performance

Hypothesis H1 suggests a positive correlation between relational governance and
project performance. Trust, commitment, communication, and collaboration significantly
contribute to the improvement of project performance. This finding demonstrates that
trust-based relationships among construction participants, along with an emphasis on
communication and collaboration, facilitate timely issue resolution and enhance project per-
formance. This aligns with the research of Chen et al. [74], who emphasized the importance
of trust, communication, and collaboration in accumulating organizational competitive
advantages in uncertain environments.

For construction projects, these factors are particularly important in the industry,
which faces the complexity of projects and high-risk environments. While formal contrac-
tual relationships possess the capacity to regulate participant behavior throughout the
course of project development, their inherent limitations are evident. Conversely, informal
governance grounded in trust markedly fosters collaboration among organizations and
diminishes communication and coordination expenses, ultimately leading to enhanced
efficiency in project management [100]. Strengthening relational governance is recognized
as a crucial aspect of construction project management, complementing formal contract
governance and serving as a vital measure for improving project performance [101].

5.1.2. The Mediating Role of Organizational Resilience

Hypothesis H5 and H6 investigate how organizational resilience mediates the relation-
ship between relational governance and project performance [60,74]. The results indicate
that relational governance promotes both static resilience and dynamic resilience, thereby
supporting major construction projects. This finding is consistent with the research of
Liu et al. [60], who focused on the role of organizational resilience. Relational governance,
as a flexible governance mechanism, enhances the perceived value of construction par-
ticipation for all stakeholders, aiming to maximize overall benefits. Trust, commitment,
communication, and collaboration among construction participants foster a positive organi-
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zational climate, strengthening internal cohesion and promoting the accumulation of social
resources within the organization [102]. This enables the mobilization and coordination of
more internal and external resources when crises arise [103].

Furthermore, the study supports Wu’s [104] point of view. Relational governance
fosters information sharing, continuous environmental monitoring, and the rapid identifica-
tion of potential risks using external information. These measures improve the anticipatory
capabilities of projects, enabling them to respond swiftly to crises and effectively utilize
resources, thereby enhancing project performance. Previous studies have focused more on
the dynamic process of projects and ignored the static characteristics of project organiza-
tions [105]. This study combines the characteristics of engineering projects and integrates
the two to explore the role of resilience.

5.2. Contribution to the Body of Knowledge

Frequent conflicts among project participants often lead to poor project performance.
Relational governance, as a flexible governance mechanism, has gained increasing attention
from scholars. However, the mechanisms through which relational governance enhances
project performance require further exploration. From a resilience perspective, this study
developed a theoretical model with static specialization and dynamic capability of the
project organization as key mediating variables. Using SEM and the Bootstrap method, this
study examines how relational governance can improve the performance of construction
projects through organizational resilience and draws several significant conclusions. The
results show that relational governance positively influences both project performance
and organizational resilience. Mutual trust and timely commitment among project par-
ticipants in relational governance significantly impact both the static characteristics and
dynamic capabilities of construction projects. Additionally, mutual commitment has the
most substantial positive influence on creating a favorable organizational atmosphere.
Organizational resilience partially mediates the relationship between relational governance
and project performance.

This study makes several important contributions to the field of project governance.
First, compensates for the rigid characteristics of traditional governance mechanisms (such
as contractual governance, hybrid governance, and hierarchical governance) in dealing
with uncertain environments, particularly in its role in enhancing organizational resilience,
By demonstrating how relational governance mechanisms—such as mutual trust, com-
munication, commitment, and collaboration—positively influence project performance to
make them more flexible and adaptable in dealing with complex projects, this research
advances theoretical understanding of relational governance in construction projects and
enriches existing theoretical foundations. Furthermore, the study introduces organiza-
tional resilience as a key mediating variable between relational governance and project
performance, shedding light on how resilience, cultivated through relational governance,
can strengthen project outcomes, particularly in construction settings. Additionally, the
research highlights the role of dynamic capabilities, emphasizing the need for project or-
ganizations to adapt and respond effectively to challenges, contributing to the broader
literature on resilience and dynamic capabilities in project management.

5.3. Managerial Implication

In terms of practical implications, the findings offer valuable insights for project man-
agers. They should recognize the importance of relationships as an essential mechanism
for managing unforeseen crises and minimizing internal conflicts. Firstly, it is crucial to
strengthen organizational leadership and align relational governance with overall construc-
tion objectives, which involves flexibly adjusting the cooperation mode, forming dedicated
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committees with multiple participants (such as owner representatives, contractors, supervi-
sors, etc.) explicit roles and responsibilities. Use the conflict transformation capability of
organizational resilience to coordinate the contradictions among stakeholders. It is neces-
sary to carry out distributed leadership authorization, delegate compliance management
authority to the project level, and reduce the approval level through the trust mechanism of
relational governance in a complex regulatory environment [94]. At the same time, it should
focus on cultivating an atmosphere of trust, commitment, communication, and collabora-
tion, transforming the collaborative advantages of relational governance into quantifiable
organizational resilience capabilities (such as recovery speed and adaptation cost), so as to
reduce opportunistic behavior and conflict events among project participants [106].

Secondly, to identify potential conflicts in relational governance (such as contract dis-
putes and stakeholder disagreements) and to compensate for the rigidity of formal contracts,
informal exchanges or cross-departmental collaboration meetings should be organized reg-
ularly, while “flexible contract clauses” should be embedded in relational governance (e.g.,
contingency supply plan) [80,107]. For example, in the interview, it was found that an EPC
project had an “early warning mechanism for critical path delays” in the contract, which
allows prefabricated components to be used instead of cast-in-place construction when a risk
event occurs, significantly improving the efficiency of project delivery.

Additionally, enhancing dynamic capability resilience and social capital resilience is
critical to improving project performance. Project managers should incorporate relational
governance and resilience into the organization’s strategic objectives, focusing on culti-
vating organizational resilience throughout the project life cycle, including pre-adversity,
adversity, and post-adversity [108]. This can be achieved by establishing early warning
systems, crisis management protocols, and transparent resource sharing, ensuring that
the project is well-prepared to navigate challenges [109]. Gradually promote resilient
organizational culture through institutional design and cultural guidance, and ensure that
projects are well prepared to meet challenges through the ability of organizational resilience
to iterate quickly (such as daily cross-team problem reviews) [110]. For instance, in the
interview, it was found that the general contractor of a construction project shares the
project progress in real time through the cloud collaboration platform every week, and
the owner can check and mark problems at any time, which reduces the doubts caused by
information asymmetry and improves stakeholders’ satisfaction.

6. Conclusions

In this study, we explore the transmission mechanism between relational governance
and project performance from the perspective of resilience. The study has confirmed
that relational governance can positively influence addressing opportunistic behaviors
of construction participants and improving project performance. The novelty is that
this study has clarified whether organizational resilience plays a mediating role between
relational governance and project performance, and how different dimensions of relational
governance differently affect the construction of resilience, which not only makes up for
the deficiency of traditional governance theory in dynamic adaptability and systematic
risk response, but also provides a new theoretical and practical framework for project
management under complex environment.

While this study has explored the role of organizational resilience in the relationship
between relational governance and project performance, it did not examine the integration
of contract governance with relational governance or explore the complementary impact of
both on project performance. Future research should investigate how contract governance
and relational governance work together in construction projects to improve performance.
Additionally, exploring how project scale and management structures in different enter-
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prises influence these mechanisms is a promising avenue for future studies. Despite these
efforts, the sample’s exclusive focus on China may limit the generalization of the findings
to other national contexts. Cultural and institutional specificity—such as the influence of
Confucian values on relational governance practices—may not translate directly to coun-
tries where formal, contract-based mechanisms dominate. To address this limitation, future
research should incorporate cross-national samples to explore how cultural and regulatory
environments moderate the relationship between relational governance, organizational
resilience, and project performance.
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