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Abstract: The tendency of infrastructure projects to be complex, large-scale, and long-term prompts
temporary project organizations’ need to have resilience to deal with various risks, uncertainties,
and crises. The resource and cognitive capacity of stakeholders are key factors in infrastructure
project governance and crisis response in the face of shock generation. Moreover, previous studies on
organizational resilience of infrastructure projects have lacked exploration from project governance
perspectives. Hence, the objective of this study is to investigate the influence of contractual and
relational governance on the organizational resilience of infrastructure projects from the perspectives
of resource reconfiguration and organizational cognition. Firstly, this study established a conceptual
model through a theoretical background and hypotheses development. Then, a questionnaire was
designed for participants in the infrastructure projects to collect data on the respective effects of each
variable. A total of 519 complete responses to the questionnaire were collected, and a path model
was developed to quantitatively measure the impact of contractual and relational governance on
organizational resilience using the partial least squares—structural equation modeling (PLS-SEM)
method. Finally, the model was validated using reliability and validity testing, hypotheses testing,
and mediating effect testing. The results of the study showed that the contractual and relational gover-
nance can enhance the level of organizational resilience. Resource reconfiguration and organizational
cognition play a mediating role in the relationship between project governance and organizational
resilience. This study extends the theoretical research on the impact of project governance on organi-
zational resilience, and deepens the intrinsic link between the two from the perspective of resource
reconfiguration and organizational cognition, so as to provide effective theoretical guidance for crisis
response and sustainable operation of infrastructure projects.

Keywords: contractual governance; influence mechanism; infrastructure projects; organizational
resilience; relational governance

1. Introduction

The construction of infrastructure projects acts as a significant engine for global
economic development, with the scale and sophistication of such construction projects
being a crucial element of a nation’s core competitiveness [1,2]. Infrastructure projects
often face various crises, disasters, and risks in the process of project implementation and
operation [3,4]. For example, statistics from the China Construction Industry Association
show that 60.95% of construction companies suffered a significant impact on production
under the impact of COVID-19 [5]. The volatility of the external environment and the
occurrence of many accidents place the organization of major infrastructure projects in a
complex situation with many crises and dynamics [6,7]. Therefore, the inherent complexity,
large scale, and long-term nature of infrastructure projects necessitate that temporary
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project organizations possess organizational resilience to effectively manage a multitude of
adversarial factors.

Organizational resilience is regarded as a capability of the organization [8-10]. In the
field of construction, the project organization needs to have the passive adaptation ability to
cope with changes and the active ability to solve problems, so as to ensure that the project
organization can still run smoothly when it is disturbed by external changes. In the context
of the construction industry transformation and high-quality development, if construction
project organizations cannot withstand the industry changes brought about by emerging
technologies and policy changes and lack adaptability and resilience, then there is no way
to talk about construction project performance [11,12]. Therefore, improving the organiza-
tional resilience of construction projects is a realistic need to improve project performance,
and has become a key issue of widespread concern for scholars and practitioners in the
field of infrastructure project management.

Organizational resilience helps to improve the organization’s situational awareness,
predict environmental changes, and resist the interference of risks to organizations. This is
an essential ability for the organization to survive and grow in a turbulent and changing
environment [13]. Thus, improving organizational resilience is critical to the sustainable
operation of infrastructure projects. To ensure the effective achievement of infrastructure
project objectives, its crisis management needs to consider the formal constraint (contractual
governance) and informal (relational governance) constraint among multiple participants
from the governance perspective. Contractual governance emphasizes formal rules and the
importance of contracts between transactions [14]. Contractual governance can promote
information sharing and hasten organizational responsiveness during a crisis. However,
relying solely on contractual instruments to manage relationships can potentially heighten
opportunism during the transaction process [15]. Therefore, relational governance is needed
to provide functional supplement to the contractual governance mechanism [16]. Relational
governance can coordinate the relationships of project participants, inhibit opportunism,
guarantee timely allocation of resources, and change the perception and positioning of
the organization [17]. Therefore, exploring the influencing mechanism of organizational
resilience from contractual and relational governance perspectives becomes a key way to
improve organizational resilience in infrastructure projects.

In the face of an unexpected crisis, project resilience requires the reallocation of its
resources within the relevant organization [18]. Organizations need to continually adapt,
modify, and reconfigure their capabilities to respond to a rapidly changing environment. In
the crisis governance process, stakeholders should not only focus on short-term resource
allocation capacity and traditional risk management objects (human, material, financial,
and time), but also consider the long-term resource allocation system and organizational
cognitive capacity of infrastructure projects from the perspective of governance [19,20]. As
infrastructure projects continue to grow in complexity and size, static resource response
strategies no longer fit the internal and external environment of complex large infrastruc-
ture projects, and instead seek more flexible stakeholder resource capabilities and cognitive
capacity. In addition, through the construction and application of the contract and relation-
ship governance mechanism among stakeholders, the resource mobilization ability and
cognitive level of all parties in the project are promoted, thus improving the project’s ability
to cope with a crisis. Therefore, in the face of a crisis, it is of great significance to explore
the internal operating rules between governance means and crisis response performance
from the perspective of resources and cognition to improve the organizational resilience of
infrastructure projects.

Existing research on the resilience of infrastructure projects is relatively limited. Pre-
vious studies on organizational resilience of infrastructure projects are mainly limited to
engineering safety and quality management perspectives, and lack exploration in project
governance perspective. Therefore, to bridge these gaps, this study attempts to address
two key questions from the perspective of resources and cognition:

Q1: What is the impact of project governance on organizational resilience?
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Q2: How does project governance influence organizational resilience?

To address these issues, this study aims to empirically investigate the influence of
contractual and relational governance on the organizational resilience of infrastructure
projects from the perspectives of resource reconfiguration and organizational cognition.
This study not only enriches the theoretical study of the impact of project governance
on organizational resilience, but also deepens the intrinsic connection between project
governance and organizational resilience from the perspective of resources and cognition.
It provides effective theoretical guidance for crisis response and sustainable operation of
infrastructure projects.

2. Theoretical Background
2.1. Organizational Resilience in Resource-Based Theory Perspective

Resource-based theory was first introduced by Wernerfelt [21] and has been used
to explain differences in organizational performance due to resource heterogeneity in
organizations. Resource-based theory provides a theoretical framework to explore the
development of organizational adversity. When an organization faces adversity, it needs
to provide unique resource capabilities in response to external changing situations, thus
improving environmental resilience and creating new opportunities [22]. Resource-based
theory emphasizes that only through unique resources and capabilities can it be ensured
that firms can be effectively competitive in the face of crises. And it is valuable and difficult
to imitate resources that can have an effective competitive advantage when an organization
is facing a difficult situation [23]. In addition, when an organization faces a crisis, it should
also make use of its unique ability to coordinate and integrate general resources to ensure
that resources are deployed appropriately and effectively, so as to ensure the organizational
resilience in improving resource utilization [24].

Due to the high resource heterogeneity among construction project organizations,
resource-based theory is equally valued in the field of project management. As a temporary
organization, a construction project is essentially a vehicle for project stakeholders to invest
resources in order to obtain benefits. From the perspective of resource-based theory, all
parties need to invest as much quality resources as possible to ensure that the expected
goals of construction projects can be achieved. Moreover, scheduling and coordination
capabilities of resources can maintain inter-organizational cooperation and ensure project
stability [25]. The ability of organizations to act on certain goals during adverse events
depends on the diversity and coordination of resources [19]. Therefore, the human, financial,
and technological resources of an organization can create a competitive advantage during a
crisis, thus helping the organization to turn the crisis around. Excellent human resource
structure has faster response time and better collaboration ability, which helps to enhance
organizational resilience [26-28]. In addition, resource coordination capabilities are mainly
achieved through resource acquisition, integration, reorganization, and reconfiguration.
Multiple participants and high asset specificity lead to a greater emphasis on resource
allocation in the governance of construction projects, and cross-organizational coordination
and resource scheduling increase the management burden. Therefore, the governance
of construction projects also requires new explorations in responding to the crisis and
improving organizational resilience through resource coordination tools such as resource
integration and resource reconfiguration.

The ability involving resource reconfiguration is critical to organizational
resilience [29-31]. Organizations need to continuously adapt, modify, and reconfigure
their capabilities to develop new resources and capacities to respond to rapidly changing
environments. Resource reconfiguration can help organizations cope with external disrup-
tions and improve resilience [32]. Zhou [33] systematically combed the literature related
to resource reconfiguration and identified the connotation of resource reconfiguration in
three aspects. First, in essence, resource reconfiguration means breaking down and start-
ing over. Second, in terms of the degree of change, resource reconfiguration emphasizes
innovation and is high-intensity organizational learning. Third, from the perspective of



Buildings 2023, 13, 2878

4 of 25

integrating resources, resource reconfiguration is a continuous reallocation of resources
by supplementing, removing, recombining, or redeploying resources [7]. Therefore, this
study selects resource alignment, resource renewal, resource portfolio decomposition, and
resource matching as key factors to measure the resource reconfiguration capability of
construction projects based on resource-based theory.

2.2. Organizational Resilience in Cognitive Perspective

The organizational cognition view holds that the organizational cognition can affect
the way the organization views the crisis, so as to respond to the crisis with a positive
or negative attitude, and thus produce different organizational resilience. Organizational
situational awareness stems from an individual’s or team’s cognition of a crisis situation.
Zhu, et al. [34] stated that experience can change members’ cognition of crises and thus
enhance organizational resilience. Positive psychological perceptions influence the or-
ganization’s goals, the efforts the organization seeks to achieve its goal comeback, the
level of cooperation of the organization’s members, and the organization’s resilience in
the face of adversity [35]. Organizations with excellent cognitive capabilities are able to
develop strategies that are more adaptive to their development and perform better in both
crisis management and post-crisis growth. Cognition in the organizational environment
is no longer limited to the influence of psychological factors with the increasing scope of
cognitive research, but becomes interested in the institutional environment of organizations,
thus extending social cognitive theory and social norm theory.

In terms of social cognition, the way of organizations’ cognitive affects organizational
risk perception, crisis response, and decision-making attitudes. The cognitive response of
the organization’s own coping capacity is organizational effectiveness. Organizational effec-
tiveness not only plays a role after an organization experiences a crisis, but also emphasizes
the daily crisis response of the project and risk perception [36]. Organizational effectiveness
reflects the way organizations view crises and their beliefs to deal with challenges, and
efficient organizations have a better ability to deal with challenges [37]. Organizational
resilience is built on the organization’s crisis response capability and the organization’s
sense of mission and goals, so organizational effectiveness directly affects the improvement
of organizational resilience and is a key factor in analyzing the organizational resilience
of construction projects. In the crisis response of construction projects, organizational
effectiveness has an impact on the organization’s observation and learning from com-
petitors and collaborators, on the realization of the organization’s own sense of mission
and competence, and on the absorption of successful experiences [38]. Organizational
effectiveness determines how much effort construction projects invest in responding to
crises and achieving project goals. The higher the organizational effectiveness, the greater
the organizational resilience of construction projects bursting out in the face of adversity.

In addition, in terms of social norms, the organization’s cognition of the institutional
environment includes organizational norms, organizational culture, and other aspects. The
organizational culture of a project often varies greatly depending on the companies to
which the participants belong, and it is difficult to accumulate the overall organizational
culture of a project in a temporary organization. Therefore, it is no longer considered as
an influential variable. Organizations with stronger constraint ability of organizational
norms tend to be able to perceive and correctly handle crises in advance, which can better
reflect the implementation effect of governance mechanisms, and are more suitable for the
study of influencing factors of organizational resilience. Therefore, under the perspective of
cognition, it is necessary to select organizational effectiveness and organizational norms as
key factors to measure the organizational cognition and resilience of construction projects.

2.3. Governance in Construction Projects

Construction project governance is an institutional framework for the governance of
the relationship between project stakeholders, reflecting the institutional arrangements
of rights, responsibilities, and interests among all parties involved, and the completion
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of a complete construction project transaction under this framework. For the governance
of construction projects, formal and non-formal institutions complement each other and
are indispensable. The formal institution is a rigid constraint to the participants, which is
mainly contractual governance with the contract as the core. The non-formal institution,
on the other hand, imposes flexible constraints on participants through the relationship,
which is mainly relational governance based on social relations or rules [17,39,40].

Contractual governance is to constrain the behavior of project stakeholders by means
of a contract. Effective contracts serve as a framework for cooperation, both in terms of
defining deliverables, stipulating appropriate behavior of the parties, and providing sanc-
tions for contract violations, so they are considered one of the most effective governance
mechanisms for maintaining cooperation [41,42]. Contractual governance in construction
projects refers to the governance activities carried out for each participant in the project
based on a formal contract or binding legal agreement during the implementation of the
project. In the field of construction engineering, scholars have different views on the com-
position of the contract governance mechanism from different research perspectives and
have not yet reached a consensus. Specifically, Quanyji, et al. [41] explored the impact of con-
tractual governance on construction contractor cooperation by dividing the dimensions of
contract governance into control, coordination, and adaptation in the Chinese construction
industry background. Wang, et al. [40] divided contractual governance into contract details,
adaptability, and implementation measures to explore the positive impact of contractual
governance on project performance. Yan and Zhang [14] decompose contractual gover-
nance into contract specificity, adaptability, and enforcement from a dynamic perspective.
In summary, although most scholars differ in the division of contract governance dimen-
sions from different perspectives, they all include the core elements of contract control,
coordination, and adaptation. Therefore, this study will choose specificity of contract terms,
contingency adaptability of the contract, and rigidness of contract implementation as the
three dimensions of contractual governance.

Relational governance, also known as non-formal contractual governance, is a form
of governance centered on the relationship between the parties involved in the transac-
tion. Relational governance in construction projects refers to the governance activities in
which all project participants use the relational norms with stakeholders to restrict their
behavior in the process of project implementation. In the construction project industry,
different scholars have different views on what constitutes the relational governance mech-
anism of an engineering project. Poppo and Zenger [43] argued that the dimensions of
relational governance include the five dimensions of open communication, information
sharing, trust, dependence, and cooperation. Mesquita, et al. [44] believed that rela-
tional governance consists of three basic elements, such as information sharing, mutual
assistance, and reciprocity. Lu, et al. [17] classified relational governance into trust, rela-
tionship norms, information sharing, and flexibility. Yan, et al. [45] divided relationship
governance into four dimensions of trust, communication, promise, and fairness based
on public project governance theory. Fang [46] proposed trust, reciprocity, negotiation,
and information sharing as four important dimensions of relationship governance in ma-
jor engineering projects under the perspective of transaction cost. Therefore, combined
with the dimensional division of relational governance by most scholars, this study will
choose trust, promise, communication, and reciprocity as the four dimensions of measuring
relational governance.

The existing studies on the relationship between contractual and relational governance
have yielded mixed results and have not reached a consistent view. Many scholars have
studied the interaction between the two in different situations and have reached different
conclusions, which can be classified into three categories: alternative, complementary, and
compound relationships. Scholars with the alternative view believed that contractual and
relational governance have the same role and that they can replace each other [47,48]. On
the contrary, scholars from the complementary viewpoint argued that both contractual and
relational governance have their irreplaceable advantages and unavoidable disadvantages,
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and they complement each other [16,17]. With the gradual deepening of research on the
project governance mechanism, some scholars have proposed that formal governance and
non-formal governance should be used simultaneously, which not only requires the formal
governance mechanism to serve as the basis for third-party constraints, but also takes
into account the constraints imposed by non-formal norms between parties on their own
behaviors. Therefore, the governance mechanism of construction projects should be hybrid,
including both contractual governance and relational governance.

2.4. Organizational Resilience in Governance Perspective

Resilience derives from resilire and resilio, which mean bounce back or jump back in
Latin. The concept of resilience was first developed in physics to measure the maximum
pressure a material can withstand. In the early days, resilience emerged mainly in areas
such as ecosystems and psychology. Holling [49] introduced resilience into the ecosystem
field in 1973, and believed that resilience reflected the ability of the system to absorb changes
and disturbances and still maintain the same state. In the field of psychology, resilience has
been applied primarily to the study of how children cope with adversity. Over time, Meyer
and Rowan [50] introduced resilience into the research field of organizational management,
opening the door to research on organizational resilience.

Due to different research perspectives and disciplines, scholars have not yet formed
authoritative explanations for the definition of organizational resilience, and there are
different ways to express organizational resilience. Annarelli and Nonino [51] defined
organizational resilience as a strategic awareness of an organization that is related to the
way it manages to cope with shocks and can help it anticipate unexpected events. Ortiz-de-
Mandojana and Bansal [52] believed organizational resilience as the ability of organizations
to predict and adapt to environmental changes. They argued that resilience is not a static
attribute that an organization has or does not have, but rather a set of path-dependent
potential capabilities that change as the organization evolves. Garg, et al. [53] considered
that organizational resilience is the ability of an organization to cope with various crises and
challenges, which can eliminate the negative external influences on an organization and
help it adapt to the new environment. In the field of management, scholars” understanding
of organizational resilience is divided into static and dynamic views [54]. From a static view,
organizational resilience should be regarded as a static capability or a dynamic process
possessed by an organization, including its ability to predict and adjust the impact of
environmental uncertainties under strong crisis leadership [55-57]. Static organizational
resilience is one in which organizational members have good social network relationships,
trust each other, and cooperate well to reduce organizational losses under adversity. At
the same time, organizational resilience can also be dynamic, which is manifested in the
ability to predict uncertain factors, respond quickly, recover quickly from crises, and even
acquire the ability to learn and grow. At the same time, organizational resilience can also be
dynamic, which is characterized by the ability to anticipate uncertainties, respond quickly,
and recover quickly from crises or even gain the ability to learn and grow [27,51,58].

Organizational resilience is a multidimensional and multilevel concept. Currently, the
application of organizational resilience in areas such as enterprise management, human
resource management, and supply chain management from a governance perspective has
received widespread attention. For instance, in the field of supply chain management,
W, et al. [59] investigated the impact of contractual governance and relational governance
on supply chain resilience, as well as the intermediary and moderating roles of supply
chain collaboration and the institutional environment in the relationship between cross-
organizational governance and supply chain resilience. In the field of human resource
management, Mai, et al. [60] revealed the mediating role of team learning in the influence
of entrepreneurial team relationship governance on organizational resilience based on a
survey of 396 members of social entrepreneurial teams. In the field of enterprise man-
agement, Zhao and Li [61] employed the Pressure-State-Response (PSR) model, with the
pandemic as the pressure, corporate governance and redundancy resources as the state, and
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corporate social responsibility performance as the response, to identify key factors affecting
organizational resilience. The study found that corporate governance capability has a
significant promoting effect on fostering organizational resilience under pandemic pressure,
which can compensate for the organization’s deficiencies in resources and relationships.
Table 1 presents a brief summary of the literature at the intersection of governance and
organizational resilience. Organizational resilience has always been a focus in the field
of organizational management research, and the number of studies on the resilience of
infrastructure project organizations has also been increasing in recent years. However,
research on the effect mechanism of infrastructure project organizational resilience from the
perspective of project governance is considerably lacking. Therefore, this study explores
the intrinsic relationship between project governance and organizational resilience, which
to some extent enriches the related research on organizational resilience.

Table 1. The brief summary of the literature at the intersection of governance and organizational resilience.

Field

Research Purpose Research Method Reference

Supply Chain
Management

This study investigates the impact of
supply chain governance (relational
governance and contractual governance)
on supply chain resilience.

Questionnaire survey [59,62]

This study aims to explore the impact of
supply chain governance on supply chain
resilience in China, as well as the
mediating role of supply chain finance
and the moderating role of digital
technology adoption.

Multiple regression [63]

This study verifies three fit mechanisms
between digitally driven business
capability and supply chain governance Questionnaire survey [64]
and their effects on supply
chain resilience.

Human
Resource Management

This study explores impact of
entrepreneurial team relational
governance and contractual governance
on new venture organizational resilience.

Questionnaire survey [60,65]

This study conducts the mechanisms of
how stakeholder relationships involving
prior ties and inter-organizational Case study [66]
governance in the project support
its resilience.

Enterprise Management

This study aims at examining how the
partners in an international joint venture
can build resilience through the
implementation of new ex-post
governance mechanisms for the
navigation of an institutional crisis.

Case study [67]

This study reveals how to improve
manufacturer resilience through supplier
relational governance, and provides
useful guidance for the manufacturing
enterprises in enhancing
resilience quickly.

Questionnaire survey [68]
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3. Hypotheses Development
3.1. Contractual Governance, Relational Governance, and Organizational Resilience

Project governance, whether through contractual or relational measures, requires a
governance structure that supports collective action [69]. To achieve this collective action,
it is necessary to push individual organizations through project governance mechanisms to
give up their short-term interests in exchange for shared long-term interests and collabora-
tive efforts [7]. Contractual governance can have an effect on the organizational resilience
of construction projects through the construction of role systems and emergency proce-
dures [70]. In detail, the establishment of a role system reflects a series of behaviors such as
defining roles and assigning authority, specifying tasks and responsibilities, anticipating
crises, and preparing solutions. Among them, defining roles and assigning authority is to
determine the project stakeholders’ responsibilities and give them corresponding rights
to respond to emergencies, which can effectively enhance the synergy among stakehold-
ers. Specifying tasks and responsibilities involves attributes that define the coordination
relationship between project stakeholders, which can better enhance the work distribution
among project stakeholders. When a crisis occurs, stakeholders can follow the crisis re-
sponse process agreed to in the contract, which helps accelerate the organization’s response
to the crisis and effectively improve the organization’s resilience. Anticipating crises and
preparing solutions is a contractual instrument that clearly defines possible uncertainty
situations, which helps each participant to construct project goal expectations, develop
crisis response plans in advance, and form proactive strategies.

Relational governance, on the other hand, affects organ