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A B S T R A C T   

Despite the importance of motivation in driving the formation of collaborative risk management, the existing 
literature lacks recognition of stakeholders’ motivations to participate in the collaborative risk management of 
mega infrastructure projects. By combining interview data with the theoretical framework based on previous 
literature, this study constructs a motivation framework for stakeholders to participate in collaborative risk 
management of mega infrastructure projects, comprising four groups of motivations formed by glue identity logic 
(organizational or individual level) and interest logic (intrinsic drive or extrinsic stimulus). Motivational dif
ferences between project owners and contractors are discussed based on the case study of the Hong Kong-Zhuhai- 
Macao Bridge, indicating that these differences are closely related to the identity of stakeholders and project 
progress. This study contributes a systematic perspective to recognize the motivations behind participation in 
collaborative risk management of mega infrastructure projects, aligns managerial intentions with actual moti
vations, and uncovers new insights into collaborative risk management. It enriches the collaborative risk man
agement theory in mega infrastructure projects and provides guidance and inspiration for practitioners in 
decision-making and collaborative risk management in such projects.   

1. Introduction 

Mega infrastructure projects (MIPs) are a type of megaprojects 
(Gellert & Lynch, 2003), mainly referring to large-scale engineering 
facilities such as transportation systems, water supply systems, energy 
systems, or communication systems that provide basic public services 
for social production, economic development, and residents’ livelihoods 
(Flyvbjerg, 2014). Compared with small- and medium-scale infrastruc
ture projects, MIPs are distinguished by their considerable investment, 
numerous stakeholders, major political or external influences, and long 
life cycles (Flyvbjerg, 2014; Kardes et al., 2013). These characteristics 
imply that MIPs involve numerous potential risks. Once risks occur, they 
will cause not only substantial internal losses but also unpredictable 
harm to the social, economic, and natural environment related to the 
project (Kardes et al., 2013). A proactive approach to identifying, 
assessing, and responding to risks, often referred to as project risk 
management, is necessary to safeguard the main objectives of a project 

(Rose, 2013). While the scope of traditional risk management is typically 
confined to a single organization, complex risks with significant 
life-cycle impacts in MIPs, such as sustainability risks, cannot be iden
tified or effectively managed by a single organization (Lehtiranta & 
Junnonen, 2014). The resources, knowledge, and authority to address 
these risks are distributed among multiple stakeholders. Therefore, 
successful management of MIP risks necessitates collaboration among 
project participants. 

In the practice of MIP risk management, collaborative working of 
project stakeholders is not easy to achieve. While collaborative ap
proaches may be stipulated by contracts or systems, stakeholder 
participation typically remains voluntary (Ansell & Gash, 2008). In 
traditional project contract relationships, many project stakeholders 
lack the motivation to engage in voluntary collaboration (Xue et al., 
2010). The collaborative behavior of stakeholders is driven by motiva
tion, which represents the ideology and goal of development collabo
ration held by stakeholders (Barrutia & Echebarria, 2021). Stakeholders 
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exhibit higher motivation to participate in collaborative risk manage
ment when they perceive that the accomplishment of their goals hinges 
on collaboration with other stakeholders (Ansell et al., 2020). In situa
tions where stakeholders can achieve their goals individually or through 
alternative means, the incentive for collaboration diminishes, and they 
may even decline to engage in collaborative efforts (Ansell & Gash, 
2008). Therefore, examining the motivations of project participants is 
critical in addressing the difficulties of successfully cultivating collabo
rative behavior in the risk management of MIPs. 

Collaborative risk management (CRM), collaborative working on 
project risk management, refers to project stakeholders working 
together and sharing capabilities to achieve effective and efficient risk 
management (Lehtiranta, 2013). However, previous CRM research has 
primarily focused on the external issues of CRM participation, such as its 
potential benefits (Friday et al., 2018; Rahman & Kumaraswamy, 
2002a), project team collaboration (Marinelli & Salopek, 2020; Rahman 
& Kumaraswamy, 2004; Rahman & Kumaraswamy, 2005), and CRM 
systems (Lehtiranta, 2013; Osipova, 2015; Osipova & Eriksson, 2011b). 
These studies neglect internal questions, i.e., motivation, regarding why 
project participants invest effort and time in CRM of MIPs. To address 
the research gap in understanding stakeholders’ motivations for 
participating in CRM of MIPs, there are two points in existing CRM 
research that merit further exploration. 

First, the motivation for stakeholders’ participation in CRM of MIPs 
is new and lacks a conceptual and theoretical base. The limitations of 
conventional risk management practices serve as motivations for using 
CRM (Marinelli & Salopek, 2020). CRM has a variety of potential ad
vantages over traditional risk management. For example, it can solve the 
problem of inefficient risk allocation (Osipova & Eriksson, 2013), reduce 
misunderstandings and false assumptions (Walker et al., 2017), increase 
the trust and reliability between parties (Rahman & Kumaraswamy, 
2005), make the project objectives more transparent (Choudhry & Iqbal, 
2013), and encourage technological innovation in projects (Wang & 
Pan, 2023). The literature reflects the diversity of collaborative moti
vations, but the views are fragmented. Consequently, the research 
question prompts: what motivations drive stakeholders to participate in 
CRM of MIPs? It is necessary to integrate these motivations into a 
comprehensive CRM motivation framework. 

Moreover, different stakeholders have different attitudes towards 
participating in project CRM. For example, Rahman and Kumaraswamy 
(2002a) found that owners recommend a greater number of risks for 
CRM than contractors, which may indicate that owners are now more 
willing to engage in CRM than other groups. Marinelli and Salopek 
(2020) pointed out that contractors as a group demonstrate a higher 
degree of hesitation when asked to endorse shared responsibility and 
commitment in the context of CRM. Different motivations can explain 
the different attitudes towards participation (Barrutia & Echebarria, 
2021). These studies provide some evidence of differences in motiva
tions for researching CRM in MIPs. Understanding stakeholders’ per
ceptions and the differences among them is crucial for effective dialogue 
among parties seeking to build consensus (Wei et al., 2016). Conse
quently, the second question arises: are there differences in stake
holders’ motivations for engaging in CRM of MIPs, and what are the 
differences? For the successful delivery of MIPs, project owners aim to 
establish a closer interface with the delivery partner, enhancing inte
gration, coordination, and control through various means (Denicol et al., 
2021). Among them, the relationship between project owners and con
tractors plays a significant role (Marinelli & Salopek, 2020), high
lighting the importance of exploring the differences in their motivations. 

The purpose of this paper is to investigate the motivations that drive 
stakeholders to participate in CRM of MIPs and to analyze the differ
ences in these motivations between contractors and project owners. The 
study makes theoretical and practical contributions. Firstly, this 
research provides a systematic perspective for categorizing CRM moti
vations and a motivation framework for participating in CRM of MIPs. 
Secondly, the findings on the differences in motivations can enrich the 

knowledge in CRM motivation research. Additionally, this study can 
assist practitioners in fully comprehending their own and collaborators’ 
motivations to participate in CRM of MIPs, thereby promoting the suc
cess of CRM. 

Following this analysis in Section 1, the remainder of this paper is 
organized as follows: Section 2 describes a theoretical background of the 
motivation framework for participation in CRM of MIPs based on prior 
literature. Section 3 then details the case study. This is followed by a 
description of the analysis and study results in Section 4. Section 5 
discusses the implications. Finally, Section 6 presents the conclusions 
and recommendations for future studies. 

2. Theoretical background 

2.1. Collaborative risk management 

Collaborative risk management is often used interchangeably with 
various terms, such as joint risk management (Rahman & Kumar
aswamy, 2002a), multi-organizational (Lehtiranta & Junnonen, 2014), 
and partnership- and alliance-related risk management (Lehtiranta, 
2011; Yang et al., 2019). In this study, we prefer the term CRM because 
it combines both concepts of “collaboration” and “risk management”, 
making it the most descriptive and inclusive. Previous CRM in
vestigations have primarily focused on three key aspects. 

First, Rahman and Kumaraswamy (2002a, 2002b, 2004, 2005) from 
China (Hong Kong) conducted a series of studies to emphasize the 
benefits of CRM. Their surveys of construction industry practitioners 
revealed that for unforeseen and unquantifiable risks, joint risk man
agement is more effective than providing risk events in the contract and 
allocating risks to the party best capable of managing them (Rahman & 
Kumaraswamy, 2002a). Osipova and Eriksson (2013) also confirmed 
that CRM is the optimal choice for addressing unforeseen risks in con
struction projects. Friday et al. (2018) identified six capabilities relevant 
to CRM, including risk information sharing, procedure standardization, 
joint decision-making, risk and benefit sharing, process integration, and 
collaborative performance systems. 

Second, project team collaboration is a prerequisite for the successful 
implementation of CRM (Rahman & Kumaraswamy, 2002b). Rahman 
and Kumaraswamy (2005) asserted that generating collaboration 
teamwork and improving relationships create an ideal environment for 
CRM. Mutual trust (Doloi, 2009), open communication among partici
pants (Lehtiranta, 2011), and a shared understanding of each other’s 
objectives (Osipova & Eriksson, 2013) are identified as the most critical 
factors in establishing teamwork on projects. Walker et al. (2017) 
demonstrated that risk can be more effectively managed through inti
mate and open collaboration between the project owner, the design 
team, and the project delivery teams. Rahman and Kumaraswamy 
(2004) proposed an effective approach to establish a collaboration team 
for CRM that dynamically manages risk based on relational contracting 
principles in the post-contract phase. Marinelli and Salopek (2020) 
highlighted the achievement of CRM team integration through the 
diffusion of collaborative values at strategic and practical levels. 

Third, the collaborative risk management system is crucial for the 
successful implementation of CRM. Choudhry and Iqbal (2013) 
concluded that the lack of a formalized risk management system and the 
absence of a CRM mechanism are barriers to the successful CRM 
implementation. Yang et al. (2019) demonstrated the necessity for 
project participants to establish a partnering-based risk management 
system to collaboratively address the various EPC project risks. In terms 
of the standard CRM framework, Lehtiranta (2013) summarized the 
three constructs of CRM, which include a risk workshop, a process 
involving the contractors in risk management, and a method for utilizing 
performance feedback in risk management. The collaboration tools of 
CRM include incentives (Osipova & Eriksson, 2011b), collaboration 
procurement procedures (Osipova & Eriksson, 2011a), and partnership 
(Osipova, 2015). Additionally, the higher the utilization of collaborative 
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tools, the more successful the implementation of CRM (Osipova & 
Eriksson, 2011a). According to Osipova and Eriksson (2011a), informal 
practices, such as relational workshops, formulating a statement of 
common goals, maintaining a joint project database, engaging in 
team-building activities, and establishing a joint project office, have a 
significant positive effect on CRM implementation compared to formally 
implemented cooperation-based procurement approaches. 

However, most of these studies have discussed CRM from a project 
perspective, contributing valuable insights into the critical role of CRM 
in MIPs. Few studies explain why project participants invest effort and 
time to engage in CRM in MIPs from a stakeholder perspective (i.e. 
motivation), rather than perceiving it as a burden or simply giving up. 
While existing research on the benefits of CRM reflects the diversity of 
stakeholder participation motivations, these motivations often appear 
fragmented. Although motivation plays a crucial role in advancing CRM 
in MIPs, the project management literature lacks a comprehensive and 
systematic framework for understanding these motivations. 

2.2. A theoretical framework of motivation for participation in CRM 

Stakeholder theory provides a useful framework for categorizing and 
integrating these motivations. Freeman (1984) defined stakeholders as 
any group or individual that can affect or be affected by the achievement 
of the organization’s objectives. The stakeholder theory, mainly based 
on a review by Kivits (2011) and references therein, emphasizes taking 
“how interests drive stakeholder behavior” as a starting point to 
comprehend the interests of stakeholders, predict or understand their 
behavior, and achieve goals as efficiently as possible. Consequently, two 
logics of stakeholder involvement in CRM have been identified, namely 
identity logic (diversity of stakeholder identities) and self-interest logic 
(diversity of drivers of stakeholder behavior). 

First, stakeholders have individual attributes in addition to organi
zational attributes (Ma et al., 2021). Davis et al. (1997) mentioned that 
stakeholders merge individual and organizational identities to engage in 
behavior driven by citizenship and collectivism. Barrutia and Echebarria 
(2019) argued that the organizational and individual levels are 

interlinked, as organizations are managed and represented by in
dividuals. To develop a multi-level view of collaborative motivation, 
Solheim-Kile and Wald (2019) proposed that both organizational and 
individual levels should be considered when studying motivation to 
participate. Therefore, motivations for stakeholders to participate in 
CRM of MIPs are categorized into individual-level motivations and 
organizational-level motivations. 

Second, stakeholder behavior is influenced not only by external 
stimuli but also by their inner selves. Some studies have distinguished 
between intrinsic and extrinsic motivations for stakeholders’ behavior 
(Solheim-Kile & Wald, 2019; Zhao & Wang, 2019). Barrutia and Eche
barria (2019) suggested that intrinsic motivation involves people 
engaging in an activity and deriving spontaneous satisfaction from the 
activity itself. In contrast, extrinsic motivation does not stem from the 
activity itself but from the extrinsic consequences of the activity. 
Therefore, stakeholders’ motivations for engaging in CRM are further 
categorized into intrinsic and extrinsic motivations, corresponding to 
meeting stakeholders’ internal needs and satisfying external demands or 
pressures, respectively. 

Based on the literature review of CRM, stakeholder theory was 
introduced to glue the two logics together, and motivations were 
collected from both the organizational and the individual, intrinsic and 
extrinsic. A theoretical framework comprising four motivation cate
gories was developed for participating in CRM of MIPs, serving as a 
guide for the collection and analysis of empirical data (Fig. 1). 

2.2.1. Organization-level motivation 

2.2.1.1. Extrinsic motivations. Some motivations for organizations to 
participate in CRM are associated with MIP risk management re
quirements, including access to resources, cost reduction, innovative 
technology, transferring risk, and gaining legitimacy. MIP risk man
agement requires a variety of resources (Kardes et al., 2013), including 
financial, human, and technical support. Early research has found that 
many organizations developed collaborations with the expectation of 
obtaining critical project resources from external cooperators and 

Fig. 1. A theoretical framework of motivation for participation in CRM.  
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increasing the efficiency of dealing with risks (Friday et al., 2018). In 
practice, CRM has attracted the attention of many organizations due to 
project cost and schedule savings, and they recognize the potential value 
of collaboration in optimizing risk management (Kumaraswamy et al., 
2005). MIPs are often exposed to high levels of risk beyond their control, 
which are difficult to solve by traditional methods and conventional 
techniques (Qinghua et al., 2021). Through coalescing organizational 
interactions, CRM of MIPs is expected to break cognitive limitations and 
incorporate wide-ranging knowledge and expertise, thereby fostering 
innovation and mitigating risks or reducing risk levels (Ojiako et al., 
2015). MIP risks cannot be appropriately and exhaustively allocated 
through contractual conditions alone. Some risks may also require a 
concerted effort by all parties to the contract to manage them effectively 
(Rahman & Kumaraswamy, 2002b). CRM is a powerful collaborative 
strategy for addressing inefficient risk allocation and identifying 
closer-to-optimal ways of dealing with unforeseen events (Osipova, 
2015). In addition, when dealing with risk events, organizations must 
adhere to the prevailing practices in their environment, comply with 
laws and regulations, follow procedural rules, and honor contracts. With 
this awareness, the organization can pave the way for obtaining the 
necessary approvals and authorizations through the partnerships 
generated by CRM (Barrutia & Echebarria, 2021). 

2.2.1.2. Intrinsic motivation. Empirical studies have demonstrated that 
organizational participation in CRM is driven by some internal needs, 
such as establishing common goals, interests being listened to, building 
mutual trust, enhancing reputation, and learning knowledge. Stake
holders in MIPs often have diverse and even conflicting project goals 
(Choudhry & Iqbal, 2013). To mitigate the risks associated with incon
sistent goals among project participants, participants seek goal align
ment through CRM relationship workshops and the development of 
common goal statements (Osipova, 2015). While striving to achieve 
common goals, participants need to look after their own interests. 
Therefore, by participating in CRM in MIPs, they can build relationships 
with other stakeholders, ensuring that their interests, concerns, and 
grievances are better heard and understood (Walker et al., 2017). This 
engagement helps prevent their ideas from being overshadowed by 
other stakeholders (Ojiako et al., 2015), and may even provide oppor
tunities to influence the opinions of other stakeholders. The distrust 
among stakeholders may fuel competitive behavior. The involvement of 
multiple stakeholders in CRM can foster mutual trust, facilitate an un
derstanding of conflicting claims and perspectives among stakeholders, 
alleviate tensions, and thereby establish capabilities that may be chal
lenging for a single organization to achieve (Marinelli & Salopek, 2020). 
For stakeholders, participating in and successfully implementing MIPs is 
a rare opportunity to significantly enhance their reputation (Qinghua 
et al., 2021). Therefore, in order to maintain and enhance its image, the 
management layer endeavors to avoid accidents, actively promotes CRM 
to resolve conflicts with other organizations, improve performance, and 
facilitate the completion of projects. Stakeholders perceive involvement 
in MIPs as a learning opportunity to enhance long-term competitiveness 
(Liu et al., 2022). The contracts established with CRM in MIPs demon
strate a higher level of comprehensiveness, providing additional 
learning opportunities (Marinelli & Salopek, 2020). By participating in 
CRM, organizations learn from collaborators, gain access to the core 
technical or managerial competencies of other stakeholders, thereby 
enhancing the organization’s capabilities (Marinelli & Salopek, 2020). 

2.2.2. Individual-level motivation 

2.2.2.1. Extrinsic motivation. Collaborative relationships between or
ganizations engaged in CRM of MIPs ultimately develop through the 
actions and interactions of individuals. The most critical individuals in 
MIP organizations are the top managers (Ma et al., 2021). Some moti
vations for individuals to participate in CRM are related to external 

control or rewards, including fulfilling their responsibilities and pursu
ing their interests. Agency theory discusses the extrinsic motivations of 
managers (Barrutia & Echebarria, 2019). First, agency theory empha
sizes that agents must do their best to perform their agency duties and 
obligations in the best interest of the principal (Solheim-Kile & Wald, 
2019). To achieve organizational goals and optimize risk management, 
top managers need to demonstrate organizational responsibility, avoid 
conflicts, and expend more effort to be familiar with other project par
ticipants. Agency theory is based on the premise that managers are 
self-interested and pursue only their own interests, which implies that 
they should be controlled and motivated by external rewards to align 
their interests with those of the organization (Osipova, 2015). The 
behavior of MIP managers engaged in CRM can be incentivized through 
external rewards, such as monetary bonuses, promotions, and honors, to 
mitigate the risk of misalignment between managers’ goals and orga
nizational objectives. 

2.2.2.2. Intrinsic motivation. Motivations for participating in CRM of 
MIPs are also inextricably linked to personal values, including gaining a 
sense of identity, exercising personal competence, and increasing au
tonomy. Previous studies indicate that individuals, when attached to a 
group, develop a sense of belonging and derive social and emotional 
benefits (Barrutia & Echebarria, 2021). Thus, individual stakeholders of 
MIPs expect to invest their time and energy in the group to participate in 
CRM, achieve self-assessment through their group’s accomplishments, 
gain a sense of identity, and thus reduce uncertainty. The leadership and 
abilities of leaders are the driving factors for the success of MIP con
struction management (Qinghua et al., 2021). Individuals can accelerate 
learning by participating in CRM of MIPs, sharing experiences and skills 
with people in various fields and disciplines to compensate for their lack 
of knowledge and improve their abilities. Furthermore, if the task is 
aligned with a person’s beliefs and self-awareness, they will autono
mously engage in collaboration even if the task itself is not appealing 
(Osipova, 2015). Therefore, when individuals who participate in the 
CRM of MIPs are interested in the type of work and complexity of the 
project, they demonstrate autonomy and actively participate and 
collaborate in managing risk. 

3. Research method 

Why do project owners and contractors of MIPs engage in CRM? How 
do the motivations differ between project owners and contractors? To 
address these research questions, a reflective multi-approach was 
employed in two phases to enhance validity. We iterated between 
theoretical and empirical results, refining our findings and assumptions, 
as depicted in Fig. 2. 

The first phase includes a literature review and an exploratory case 
study for validation. This phase aimed to explore the motivations of both 
project owners and contractors to participate in CRM of MIPs and to 
develop a motivation framework that amalgamates theoretical insights 
with practical experiences. The perspectives of this framework analysis 
(i.e., at the individual or organizational level, and considering extrinsic 
stimuli or intrinsic drives) are supported by previous studies covered in 
Section 2. Case studies are particularly apt for theory-building research, 
answering research questions involving “how” and “why” (Eisenhardt & 
Graebner, 2007). As emphasized in the introduction, it is unclear why 
stakeholders are engaged in CRM of MIPs. Therefore, this method is 
suitable in the initial stages of the theory-building cycle. 

In the second phase, a comparative analysis was conducted on 
interview data from project owners and contractors involved in the MIPs 
case. To truly reflect the motivation of respondents to participate in CRM 
and capture the differences in their motivational perspectives, we 
formulated an interview outline. Respondents were prompted to provide 
specific examples related to MIPs and subsequently explain their an
swers. This approach provides a more robust foundation for theoretical 
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insights and minimizes biases. 

3.1. Case selection 

A single-case study was chosen due to the uniqueness of MIPs and the 
depth of the research issues. Yin (1989) suggests that the description and 
analysis of a single case study can provide insights into a more general 
phenomenon by drawing attention to issues and highlighting discrep
ancies between theory and practice. Case selection was based on 
information-oriented sampling (Flyvbjerg, 2006). Two main criteria 
guided the selection process. First, the selected case is a large-scale 
project with substantial social, economic, and environmental impacts, 
offering a wealth of accessible data for in-depth analysis without making 
data collection difficult. Second, the selected case involves a variety of 
stakeholders and has a track record of collaborative risk management 
among them. 

China’s infrastructure investment constitutes a substantial portion of 
the global total, having garnered extensive experience and notable 
successes in the construction and management of MIPs. Therefore, we 
have selected a representative MIP in China—the Hong Kong-Zhuhai- 
Macao Bridge (HZMB)—as a case study. 

First, the HZMB project, a national strategic initiative, represents the 
first large-scale sea crossing jointly constructed by Hong Kong, Zhuhai, 
and Macao under the political framework of “one country, two systems”. 
Currently, it is the longest open-sea fixed link globally, encompassing a 
dual three-lane bridge, a 6.7-kilometer immersed tunnel, two artificial 
islands, and two connecting roads flanking the estuary’s extremities. 
With a total length of 55 km, a design life of 120 years, and a cost of 
approximately 127 billion yuan, its construction spanned from 2009 to 
2018, totaling a nine-year period. The complex external environment, 
massive scale, and long construction time have led to the frequent 
occurrence of risk events in this project, which may provide intriguing 
and valuable information for CRM. 

Second, the HZMB project involves numerous stakeholders. Led by 
Guangdong Province, the Hong Kong-Zhuhai-Macao Bridge Authority, 
jointly established by Guangdong, Hong Kong, and Macao, serves as the 
project owner. To achieve optimal design and construction, the Au
thority and China Communications Construction Company (CCCC) 

Consortium signed a general contract of design and construction of 
artificial islands and tunnel work. As the lead contractor, CCCC heads 
the consortium’s construction team. Other team members include the 
construction management consultant AECOM Asia Company Ltd. and 
Shanghai Urban Construction (Group) Co., Ltd. The design leadership is 
held by CCCC Highway Consultants Co., Ltd., with contributions from 
Denmark’s COWI A/S consulting company, Shanghai Tunnel Engineer
ing and Rail Transit Design & Research Institute, and CCCC Fourth 
Harbor Engineering Survey and Design Research Institute. The diverse 
interrelationships among these stakeholders during the project’s risk 
management process suggest that issues related to CRM in the HZMB 
project may be complex and confusing, and are worth exploring. 

3.2. Data collection 

Semi-structured interviews served as the primary data source, sup
plemented by HZMB documents to increase the richness of the data and 
avoid retrospective bias in the interviews. Data collection took place 
between March 2022 and August 2022. 

3.2.1. Documents 
There have been some useful documents available since the HZMB 

project was proposed. First, reviewing internal guidance documents can 
provide an intuitive understanding of HZMB project risk management. 
These documents include risk management documentation and collab
oration agreements implemented by project top managers to control 
project risks and coordinate participants, such as the “Risk Management 
Guide for Immersed Tunnel Installation”, the “Construction Risk Man
agement Manual for Immersed Tunnel Installation”, and so on. Second, 
to improve the integrity and robustness of our data, we also obtained 
project-related research reports and books. For example, “The Theory 
and Practice of Engineering Decision-making for the Hong Kong-Zhuhai- 
Macao Bridge”, “Risk Management Practices for the Installation of 
Immersed Tunnel in the Hong Kong-Zhuhai-Macao Bridge”, “Cross- 
border Traffic Management of the Hong Kong-Zhuhai-Macao Bridge”, 
“Dreaming of the Hong Kong-Zhuhai-Macao Bridge”, and “Exploration 
and Practice of Island and Tunnel Project Management of the Hong 
Kong-Zhuhai-Macao Bridge”. These books were edited by practitioners 

Fig. 2. Overview of the research phases.  
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of the HZMB to summarize their experience in risk control for large-scale 
projects. Third, to enrich and supplement our data, we gathered some 
examples of stakeholder participation in collaborative risk management 
of HZMB from academic papers published by engineers and scholars, 
and media coverage. Combined with interview data, these documentary 
materials were used to examine the CRM process in the HZMB project in 
detail and understand why collaborative relationships were maintained. 

3.2.2. Interviews 
In-depth interviews were used to explore questions about motivation 

to participate. The HZMB involves many stakeholders, with project 
owners and contractors being the key stakeholders. To ensure both 
quantity and quality of interviews, the identification of the interviewees 
adopted the theoretical sampling method. Interviewee quality means 
that interviewees should possess the most comprehensive knowledge of 
the research subject. All interviewees in this study were key managers of 
the HZMB project and had worked on the project for at least six years. 
The number of interviews was determined by theoretical saturation, 
with sampling ceasing when responses converged to the point that no 
new concepts or categories could be derived in the analysis. To compare 
differences in motivation between contractors and project owners, 
theoretical saturation was required for both types of sampling. There
fore, theoretical saturation was not reached until eight interviews were 
conducted, including four project owners and four contractors involved 
in the construction of the HZMB. A description of the interviewees is 
shown in Table 1. The selected individuals have a high level of expertise 
in project risk management, with over six years of experience in key 
roles, thus making them well-suited to provide specific facts, de
scriptions of events, or examples related to CRM. The titles of some have 
been shortened and listed only as “Manager” to ensure that they cannot 
be identified and to allow participants to speak freely. The interviews 
were conducted one-on-one online using Tencent Conference (video 
conference software), with recordings made after obtaining consent. The 
core idea behind the interview question design was to allow respondents 
to narrate their participation in CRM through storytelling, rather than 
inducing or directly asking them whether they have the motivations 
mentioned above. The interview comprised three parts. Some of the 
main questions were listed, and additional questions were added during 
the interview based on the respondents’ answers to gain a more accurate 
understanding of their behavior and motivations. 

The first part pertains to the background information of the re
spondents. For example, could you please provide a brief introduction to 
your position, job responsibilities, and years of experience in the HZMB 
project? 

The second part focuses on the management of risk events within the 
HZMB project through CRM. For example, what CRM events impressed 
you during your involvement in the HZMB project? What actions did you 
and your organization take during these CRM events? Why were those 
actions chosen at the time? Which other stakeholders were involved in 
the process? What ideas did other stakeholders express, and what re
quests did they make? Were there any conflicts? Could you provide more 
details about these stories? 

The third part of the questions relates to the motivation behind 
participating in the CRM of the HZMB project. For example, why were 
you and your organization willing to engage in CRM at the time? In your 
opinion, were the risk events effectively controlled through CRM? What 
impact do you think participating in CRM has had on you or your 
organization? 

In the end, 963 min of interview videos were collected (each inter
view lasted approximately 110 min to 2 h). 

3.3. Coding and analysis 

3.3.1. Phase 1: abductive analysis 
We used the content of documents and materials transcribed from 

interviews as primary data sources. The interviews were coded in an 

iterative process. As data and existing theory were considered in tan
dem, the research process might be viewed as transitioning from an 
“inductive” to a form of “abductive” research (Alvesson & Kärreman, 
2007). The coding process of abductive analysis includes data reduction, 
data display, conclusion drawing, and verification (Silverman, 2016). 
This process was assisted by the ATLAS.ti software. Fig. 3 depicts how 
the coding progressed from raw data to multiple dimensions of moti
vation (Raw data can be found in Appendix 1). 

We began by coding the first order constructs. The raw data was 
decomposed into conceptual units that matched concepts identified in 
the literature. For example, when the first interviewee was asked to 
share their motivation for participating in CRM of MIPs, they provided 
the following statement. “Resources are the main reason we participated 
in collaborative risk management. We have a lot of resources in con
struction, but the owners have more social and technical resources that 
can help us better address risks.” The identity terms "we", "owners" and 
"us" were extracted from this statement. And this statement was 

Table 1 
Background information of the interviewees of HZMB.  

No. Stakeholder Job Position Job 
Responsibility 

Working 
Experience 

Time 
length 
(mins) 

1 Owner Department 
Manager 

Responsible for 
the overall 
management and 
emergency 
response of 
employees’ 
health, safety and 
environmental 
protection. 

9 years 124 

2 Owner Department 
Manager 

In charge of 
multiple 
departments, 
responsible for 
project planning, 
progress and 
contract 
management. 

14years 108 

3 Owner Professional 
Executive 

In charge of 
multiple 
departments, 
responsible for 
project quality, 
progress, site 
coordination, 
delivery and 
completion, and 
operation 
preparation. 

16years 125 

4 Owner Department 
Manager 

Responsible for 
project site 
management, 
contract 
management, 
progress and 
operation 
development. 

13years 121 

5 Contractor Project 
Manager 

Responsible for 
on-site safety 
production. 

13years 115 

6 Contractor Project 
Manager 

Responsible for 
contract 
management and 
project cost 
management. 

12years 126 

7 Contractor Project 
Manager 

Responsible for 
bid management 
and construction 
management. 

13years 127 

8 Contractor Project 
Manager 

Responsible for 
risk 
management. 

6years 117  
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understood to be that “obtaining resources from collaborators is an 
important motivation for participating in collaborative risk manage
ment”. In the second stage of coding, a code, “get resources”, was 
assigned to this conceptual unit. The identity term "we" shows public 
signs of group membership, which means that the motivational codes 
corresponding to these expressions can be aggregated to the organiza
tional dimension. Conversely, when participants used terms associated 
with "I", it indicated a sense of individuality, which can be summarized 
in the personal dimension. The same coding process was applied to the 
books and related documents, followed by triangulation of multiple 
empirical evidences. Then, we compared the codes obtained from the 
interviews with the theoretical framework constructed in Section 2. The 
aim was to assess whether empirical observations aligned with theory 
and whether new motivations for participating in CRM of MIPs were 
revealed. 

In the second interview, we applied the same method to identify 
codes and match them to existing theories. Subsequently, we compared 
codes between the two interviews to assess whether codes with similar 
connotations could be grouped into broader categories, or if new 
motivation categories emerged. The remaining interviews followed the 
same analytical procedures. Through constant comparison, it was found 
that all codes in the eighth interview could be traced back to codes or 
categories generated in previous interviews. The interview process ends 
here. All codes were then reviewed to check whether they made sense in 
explaining the motivation for participating in CRM of MIPs. If a code 
didn’t make sense, we went back to the raw data, recoded it, and 
repeated the analysis process until every code could be interpreted. 

Through iterating with the literature on the abductive reasoning 
process (Silverman, 2016), it was demonstrated that motivation can 
often be categorized into individual and organizational levels, extrinsic 
stimuli and intrinsic drives. The theoretical framework of motivation for 
participating in CRM of MIPs was improved based on the motivation 
codes derived from interviews and literature. 

3.3.2. Phase 2: comparative analysis 
While both project owners and contractors agreed that these moti

vations exist, there were differences in their perceptions of these moti
vations. Therefore, a comparative analysis of their responses was 
conducted to explore these differences in depth. In this process, the raw 

data from the first phase were encoded with labels such as “owner” and 
“contractor”. During the comparison, the interviewees’ statements of 
motivation were quoted directly as evidence. Fig. 4 illustrates examples 
of coding related to the extrinsic motivation of the organization and 
individual. 

3.4. Reliability and validity 

We followed the quality checklist of qualitative research suggested 
by Silverman (2011) to ensure the reliability and validity of data by 
inspecting the analysis process and results. Reliability was ensured from 
two aspects. First, the diversity in respondents’ job responsibilities 
promoted wider applicability. For example, seven interviewees worked 
in various departments of the HZMB project. Their professional re
sponsibilities covered the main affairs of the project. Their experience 
fully reflected the motivation of the project owners and contractors to 
participate in the CRM of MIPs. Second, triangulating interview data 
with archival documents ensured reliability. The validity of the data 
refers to the high explanatory power of conclusions, which is guaranteed 
by two aspects. First, the respondents were critical managers and 
decision-makers of the HZMB project, possessing rich work experience 
and a clear understanding of their organization and personal motivation. 
Second, the findings of empirical data were at least partially supported 
by existing theories. 

4. Results 

4.1. Motivation framework for participating in CRM of MIPs 

According to the theoretical framework and interview data, the 
motivation framework for participation in CRM of MIPs can be 
comprehensively understood by dividing it into four aspects based on 
two logics. Each aspect encompasses various motivations, as detailed in 
Table 2. One logic categorizes motivations into organizational and in
dividual levels. When interviewees referred to terms such as “we”, 
“they”, “our department”, “owners”, “contractors”, etc., this indicated a 
public sign of an organizational identity that distinguishes them (inside 
the organization) from relevant others (outside the organization). This 
reflects a consensus (organizational motivation) within the shared 

Fig. 3. Coding process phase 1.  
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organizational identity. Additionally, interviewees expressed motiva
tion using terms like “I”, “personal” and “my”, indicating a sense of in
dividuality. These instances were coded and aggregated as individual- 
level motivations. Moreover, some interviewees discussed the differ
ences in motivation between organizations and individuals, asserting 
that “organizations’ participation in CRM of MIPs is fulfilling social re
sponsibility, but individuals do not.” This proves the reasonableness for 
dividing motivation into organizational and individual levels. The other 
logic divides stakeholders’ intrinsic and extrinsic motivations. Most in
terviewees concurred that “the classification of motivation in terms of 
intrinsic drives and extrinsic stimuli is consistent with actual behavioral 
logic”. 

The first group of motivations is related to “extrinsic motivation for 
organizations to participate in CRM of MIPs.” Based on interview data, 
the set of 5 motivational factors in the theoretical framework has 
expanded to 6, with “fulfilling organizational responsibility” as a new 
motivation added to this group. This motivation was mentioned by six 
interviewees, who described it as “being assigned responsibilities and 

obligations through the establishment of a contractual relationship” and 
“responsible for performing corresponding duties and sharing risks”. 

The second group of motivations is associated with the “intrinsic 
motivation for organizations to participate in CRM of MIPs”, comprising 
6 motivations. Notably, “to increase communication” has been added to 
the group as a new motive compared to Fig. 1. This addition is based on 
statements from eight interviewees who described it as “increasing 
effective and frequent communication” through “information provision 
and consultation”, to “address information asymmetries” and “reduce 
misunderstandings or disputes among project stakeholders due to 
indecision and lack of coordination”. 

The third motivation group is related to “extrinsic motivation for 
individuals to participate in CRM of MIPs”, including “pursue self-in
terest” and “fulfill individual responsibility”. The most frequently 
mentioned personal interest is that participating in MIPs will aid in the 
individual’s future career development. Material incentives are also 
crucial. For instance, the first respondent explained, “The contribution 
of risk management personnel is difficult to quantify, evaluate, and 

Fig. 4. Examples of coding in phase 2.  
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reward. If this person cannot receive the benefits of promotion and 
salary increase, their enthusiasm for participating in risk management 
will be difficult to maintain…It’s human nature.” 

The fourth group of motivations is associated with the “intrinsic 
motivation for individuals to participate in CRM of MIPs”, consisting of 
three motivations. The motivation mentioned most frequently by re
spondents is the exercise and improvement of personal competence. For 
example, the sixth interviewee mentioned, “I have participated in this 
project from beginning to end. In this process, I have collaborated with 
different people to participate in the judgment and handling of various 
risk issues, which is undoubtedly the best way to improve my profes
sional ability.” 

4.2. Difference in motivations for participating in CRM of MIPs 

Table 2 summarizes our findings on the differences between project 
owners’ and contractors’ perceptions of motivation. These differences 
primarily manifest in their understanding of the content and the 
importance of some motivations. 

4.2.1. Organization-level motivation 

4.2.1.1. Extrinsic motivations. This subsection presents the owners’ and 
contractors’ varied perceptions of the extrinsic motivation of the orga
nizations. These four motivations exhibit significant differences in 
content understanding, and two motivations show obvious differences 

in content understanding and importance perception. 
The fulfillment of organizational responsibilities, as a motivation for 

participation in CRM, is perceived differently by project owners and 
contractors regarding its content. Responsibilities fulfilled by the owner 
include serving as the principal agent of the government and managing 
contractual responsibilities with the contractor. Owners viewed coor
dinating and collaborating with all parties to manage risk as a primary 
responsibility. For example, the first and second interviewees empha
sized that “collaboration is our responsibility as owners, especially when 
other stakeholders are negatively managing risk”. Contractors, on the 
other hand, have two responsibilities in participating in CRM: one is the 
responsibility conferred by the contract, and the other is the social re
sponsibility as a state-owned enterprise. The sixth interviewee 
mentioned, “The HZMB project has garnered widespread attention from 
society, and any major safety incident could be devastating. We must 
collaborate with other parties to prevent safety incidents, which also 
reflects our social responsibility”. 

To get resources, all interviewees agreed that risk management 
cannot be solely accomplished by one party, emphasizing the necessity 
of pooling the resource strengths of all involved parties. The owner relies 
on the contractor’s technical resources, while the contractor depends on 
the owner’s management and social resources. As articulated by the 
eighth interviewee, “When facing significant on-site risk issues, our 
primary task is to seek additional resources to collaboratively address 
these challenges. Owners have more resources than contractors. 
Whether in social or management aspects, they can provide many of the 

Table 2 
Differences between owners’ and contractors’ perceptions of motivation.  

Dimension Motivation Perception Difference 

Organization- 
level 

Extrinsic 
motivation 

Fulfill organization- 
responsibility  

• (Owners) The responsibility as the principal agent of the government and the 
contractual responsibility with the contractor.  

• (Contractors) The responsibility conferred by the contract, and the social 
responsibility as a state-owned enterprise. 

Content 

Get resources  • (Owners) Technical resources of the contractor, and coordination of on-site 
resources.  

• (Contractors)Management and social resources of the owner. 

Content 

Reduce cost  • (Owners) A long-term view of the full life-cycle costs.  
• (Contractors) A short-term profitability. 

Content 

Innovative technology  • (Owners) Integration of technology and management.  
• (Contractors) Technological breakthroughs. 

Content 

Gain legitimacy  • (Owners) Leads the procedure and supervises the behavior of the partner.  
• (Contractors) Assists the procedure and obtains the approval from the superior. 

Importance & 
content 

Transfer risk  • (Owners) To transfer technology risks to more experienced contractors.  
• (Contractors) Owners transfer the all risks to the contractors. 

Importance & 
content 

Intrinsic 
motivation 

Increase communication  • (Owners) Emotional communication.  
• (Contractors) Find out the bottom line of the other party. 

Content 

Gain trust  • (Owners) There is no doubt, no shirk, no complaints.  
• (Contractors) There is no absolute trust. 

Content 

Enhance image  • (Owners) The project’s image and the national image.  
• (Contractors) The company’s image and the project’s image. 

Content 

Be heard  • (Owners) Report risk issues to their superiors and establish authority among their 
subordinates.  

• (Contractors) Seek help from the industry and reflect demands to the owner. 

Content 

Learn knowledge  • (Owners & Contractors) Learning and assimilating knowledge from other industries 
together to make up for knowledge gaps.  

• Owners are more concerned learning knowledge than contractors. 

Importance 

Build common goals  • (Owners) Complete a high-quality project.  
• (Contractors) Obtain profits while completing the project. 

Content 

Individual-level Extrinsic 
motivation 

Pursue self-interest  • (Owners & Contractors) The greatest interests are honorary recognition and 
prospects for personal development.  

• For managers who specialize in risk control, the personal interests they seek are not 
easily attended to or satisfied. 

Not very different 

Fulfill individual- 
responsibility  

• (Owners & Contractors) The higher the position, the greater the responsibility. Not very different 

Intrinsic 
motivation 

Feel autonomous  • (Owners & Contractors) The complexity of risk events and participants’ risk 
awareness may enhance the autonomy. 

Compared to contractors, owners are more likely to be driven by autonomy. 

Importance 

Exercise competence  • (Owners)Coordination skills had improved.  
• (Contractors) Risk awareness and risk judgment had improved. 

Content 

Gain identified  • (Owners & Contractors) Collaboration can bring a sense of belonging and highly 
unify personal self-identity and project image. 

Not very different  
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resources we need”. The owner is also tasked with coordinating on-site 
resources. As stated by the fourth interviewee, “In the design–build 
delivery mode adapted in the island tunnel engineering, risks are mainly 
borne by the contractor. However, in the event of force majeure, as the 
owner, it is imperative to mobilize social forces, coordinate resources 
from all parties, and make every effort to assist and provide the 
contractor with a conducive working platform and conditions”. 

To reduce costs, project owners and contractors do not have the same 
concerns. Owners believe that if the risks are not promptly addressed, it 
could result in project schedule delays and cost overruns, thereby 
increasing project investment and putting financial pressure on the 
government. For example, the first interviewer mentioned, “In 
addressing the issue of incomplete qualifications of immersed tube 
blasting operators, which could impact the project schedule and capital 
costs, the director of the HZMB project authority convened a coordi
nation meeting with leaders from the engineering department, safety 
department, and other relevant departments”. Contractors, being profit- 
driven entities, can achieve substantial profit margins with effective cost 
control. As explained by the seventh and eighth interviewees, “Collab
oration can help reduce some of our construction costs”. Contractors 
further emphasized that “in contrast to general project risk manage
ment, cost reduction is not our critical motivation in MIPs”. 

Project owners and contractors acknowledge that CRM can foster 
innovation, but the content of innovations they focus on differs. Owners 
primarily focus on innovation through the integration of technology and 
management. As the third interviewee mentioned, “Existing project 
management knowledge proves insufficient in addressing all the risk 
problems faced by the HZMB project. Collaborating with others, we 
explored new approaches, crystallized that knowledge into a novel risk 
management process, accumulated valuable collaborative experience, 
and provided a solid reference for subsequent projects”. On the other 
hand, contractors’ innovations are mainly technological breakthroughs, 
such as semi-rigid structures for immersed tunnels. The sixth inter
viewee clarified the difference in technological innovation, stating, “As a 
contractor, overcoming challenges involves both technological and 
process innovation. Of course, collaboration with other parties can yield 
significant innovation as well”. 

In the process of gaining legitimacy, contractors and project owners 
behave differently. Owners take the lead in the risk management pro
cedure to obtain legitimacy and oversee the partner’s conduct, while 
contractors assist in the risk management process to obtain legitimacy 
and approval from their superior. Moreover, owners are more concerned 
than contractors with gaining legitimacy. For example, the second 
interviewee presented an example of budget adjustment for the HZMB 
project, stating, “Faced with the question of whether to adjust the 
project budget, from the contractor’s perspective, they believe it should 
be adjusted reasonably. However, the governments of the three regions, 
especially those of Hong Kong and Macau, emphasize contract compli
ance. As the project owner, we analyzed the actual situation. After 
determining the budget adjustment, the owner still needs to solve the 
legality problem and provide the legal basis, calculation basis, and data 
for the adjustment. This lengthy and intricate process necessitates the 
collaboration of all parties for completion”. 

Risk transfer is the greatest disagreement motivation between proj
ect owners and contractors. There are obvious differences in the un
derstanding of the content and the importance of this motivation. When 
the design-build delivery contract was executed for the island tunnel 
project, the owner believed that the technical risks were transferred to 
more experienced contractors, whereas the contractor expressed that the 
owner aimed to transfer all risks. As the fourth interviewee mentioned, 
“When the project encounters force majeure, as the owner, it is neces
sary to mobilize social forces, coordinate resources from all parties, and 
do the best to assist and provide the contractor with a working platform 
and conditions”. However, three contractor interviewees emphasized 
that “owners have limited risk-taking ability, so they seek to transfer the 
majority of risks to a competent construction company”. 

4.2.1.2. Intrinsic motivation. Among these motivations, five indicate 
differences in content understanding between project owners and con
tractors, with one motivation carrying varying importance. 

To increase communication, project owners and contractors held 
divergent views on the content of this motivation. Owners perceived 
communication reached by CRM as a means to persuade participants to 
manage risks through emotional communication. All four interviewed 
owners mentioned partnerships, explaining, “As owners, we propose a 
partnership. Through this form, a strong relationship between contrac
tors and project owners can be established, fostering mutual trust, 
enhancing communication, mitigating information asymmetry, and 
collectively addressing challenges more cohesively”. Contrastingly, 
contractors believed that understanding the bottom line of the other 
party could be achieved through communication with owners and de
signers in the CRM process. “Although the island tunnel project adopts a 
design-build delivery model, in the current Chinese context, there are 
still unscrupulous contractors in the marketplace. Hence, the owner 
cannot fully involve all contractors in the bidding phase without 
concern”, the contractors reported, “communication mainly occurred 
during the construction stage, including the resolution of technical and 
management risks, but was insufficient during the bidding stage”. 

Building mutual trust is an important motivation in the risk man
agement process to ease tensions between parties, but project owners 
and contractors hold different perceptions of the level of trust. Owners 
believe that trust in the partnership means refraining from doubting, 
shirking responsibilities, or complaining during challenging times. The 
first interviewee emphasized, “Collaboration does not imply a loss of 
oversight. While trusting contractors, it is also necessary to monitor the 
legitimacy of their actions”. On the other hand, contractors believe 
gaining the owner’s absolute trust and fairness, especially during the 
bidding stage, is deemed impossible. The eighth interviewee added, 
“However, when the contract reaches an impasse, the atmosphere of 
trust created by the partnership allows for honesty and openness”. To 
establish a long-term partnership, contractors aspire to gain the owner’s 
trust in their skills and to have the owner believe in their full dedication 
to the project, and allow the government to witness their efforts and 
provide resources. In addition, the seventh respondent noted, “The 
design-build delivery model of the island tunnel project provides the 
contractor with the greatest degree of freedom and trust. In return for 
this trust, contractors will exert their best efforts to complete the 
project.” 

To enhance the image, all interviewers mentioned this motivation 
and agreed that “the HZMB is a national project, and participating in the 
project is a rare opportunity for the organization. Overcoming diffi
culties and excelling in the project can generate good social effects”. The 
owner mainly considers the project’s image and the national image, 
including aspects such as the project’s quality, the project’s social 
impact, the political image of the mainland, and the impact on the na
tional industrial development level. The contractor’s primary consid
erations include the company’s image and the project’s image, involving 
the company’s market presence, industry leadership, company perfor
mance, social contributions, and the international impact of the project. 
As the fifth interviewee mentioned, “Participating in megaprojects al
ways attracts public attention. Perfecting the HZMB project has trans
formed it into a national emblem symbolizing the highest standards of 
national bridges, and our company, China Communications Construc
tion Corporation, represents the highest level of the entire Chinese 
construction enterprise. Therefore, despite encountering challenges, as a 
state-owned enterprise, we did not unilaterally halt construction. 
Instead, we collaborated with the government and the owner to jointly 
address the risks.” 

The motivation for being listened to is that the organization ex
presses its needs through participation in CRM, with the hope of being 
comprehended and accepted by other organizations. Owners strive to 
convey risk issues to their superiors during coordination meetings, 
hoping that the government will take their professional insights into 
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consideration. Simultaneously, they aim to establish authority among 
their subordinates, fostering the acknowledgment of the owner’s man
agement professionalism by contractors. For example, the third inter
viewee illustrated a case involving automated steel box girder 
production, explaining, “To solve the challenges of slow production ef
ficiency and unstable quality of steel box beams, the owner proposed 
adopting an automated production method. After proposing this idea, 
the crucial aspect was elucidating it to various parties, including experts. 
Concurrently, to encourage contractors to try this production method, 
we had to communicate its benefits to their companies. Emphasizing 
that it could position them as industry leaders and enhance their image 
played a pivotal role, and eventually, they embraced the idea”. Of 
course, this acceptance came gradually through collaborative behavior. 
Contractors, on the other hand, primarily sought industry assistance 
through collaborative meetings or urged owners to present their de
mands to the government. The sixth interviewee clarified, “When there 
are risk issues, we have to report our requirements to the owners and the 
government. Only by listening to our demands can we collaboratively 
solve the risk problems. If we do not initiate our demands, they will not 
be aware of the problems we face”. 

It is clear from the interviewees’ statements that owners are more 
concerned with the motivation of "learning knowledge" than contrac
tors. The third owner interviewee explained, “When faced with certain 
technical risk issues, conflicts between the owner and the contractor 
escalated. Contractors perceive themselves as more specialized in 
technology and are hesitant to embrace our risk management proposals. 
We also can’t propose a risk management plan arbitrarily. In the process 
of CRM, we not only go abroad to learn advanced technology but also 
consult with our partners. With a professional cognitive foundation, our 
advice is reasonable”. Owners emphasized that “none of the project 
participants had implemented such a large project or encountered these 
special problems”. Therefore, to compensate for the knowledge gap, 
stakeholders were willing to learn and absorb knowledge from other 
industries together. For instance, the first owner interviewee illustrated, 
“As owners, to come up with effective and efficient management prac
tices, we should learn about process design and understand design 
considerations from our partners so that we can accurately assess risks.” 

There is a common goal between the owner and the contractor, that 
is, to ensure the success of this national project. The third interviewer 
elucidated, “If all stakeholders lack a common goal and work indepen
dently, risks will not be successfully addressed, and the project will face 
challenges in completion.” Although the goals are the same, the interests 
behind the goals are different. Project owners want to complete a high- 
quality project, so they engage in CRM and establish a common goal to 
regulate contractors’ behavior, thereby enabling contractors to 
smoothly complete the project. Furthermore, the owners emphasized 
that “achieving a common goal is a gradual process” and that “the way to 
achieve the goal may not always be the optimal solution for the stake
holders or satisfy the best interests of all stakeholders, but it at least 
achieves compromise interests that are acceptable to every stakeholder”. 
On the other hand, the contractors aim for profitability, thus engaging in 
collaboration, establishing a common goal, and seeking assistance from 
the owner and the government to accomplish the project. For example, 
the fifth interviewee referred to the case of adjusting the project budget, 
explaining, “As contractors, we certainly desire budget adjustments, but 
in order to gain approval from the owner and the government, we have 
to build consensus with them that everyone is committed to building a 
successful project”. The sixth interviewee, a contractor, said directly, 
“The driving force for contractors to participate in CRM is to achieve the 
common goal. Inconsistent goals result in losses for all parties involved.” 

4.2.2. Individual-level motivation 

4.2.2.1. Extrinsic motivations. For the two motivations within the 
individual-level extrinsic motivation group, there is no significant 

difference between contractors and project owners in terms of under
standing the motivational content and its importance. 

Fulfilling personal responsibility was mentioned by three owner in
terviewees and one contractor interviewee as their individual motiva
tion for engaging in CRM. For example, the first interviewee (owner) 
mentioned, “It was my responsibility to communicate and coordinate 
with other departments on behalf of our department to address safety 
and productivity risks. Having chosen this career, I must fulfill this re
sponsibility”. The third interviewee (owner) also emphasized, “I am a 
decision-maker. When a risk problem occurs, all the solution informa
tion comes to me. I have to analyze the risk problem comprehensively, 
determine the optimal solution from various departments, or propose 
one when there is no best solution. Because everyone is waiting for me to 
propose a solution”. At the same time, he also emphasized, “In this po
sition, I am facing a lot of pressure.” 

When individuals are given more responsibilities and obligations, 
they will be more actively involved in CRM of MIPs. The fourth inter
viewee (owner) explained, “In China, democratic centralism should be 
reflected. Risk solutions require compromise from all parties, and it is 
unlikely that anyone will be adamantly opposed to them. In other words, 
when a risk solution cannot be reached, those who are willing to 
shoulder responsibility will step forward and say, ‘You execute, and I 
will take responsibility if something goes wrong.’ Ultimately, a 
consensus can be reached on the risk solution. This person in charge 
must be in a high position. The higher the position, the greater the re
sponsibility”. The seventh interviewee, a contractor, also explained this 
motivation, “Personally, it is the manager’s responsibility to collaborate 
with all parties in controlling the risks and ensuring the success of the 
project.” 

To pursue personal interests, seven respondents mentioned this 
motivation. As summarized through the interview content, the interests 
expected from participating in the HZMB CRM include honorary 
recognition, personal career development prospects, research achieve
ments, promotion, and salary increase. The third, fourth, and eighth 
interviewees all stated, “Being able to participate in the HZMB was 
undoubtedly the most significant experience in my career, and some of 
the awards and recognitions I received in the project were crucial to my 
future development”. Therefore, the greatest incentives for individuals 
are honorary recognition and prospects for personal development. The 
sixth interviewee added that “in addition to aiming for the success of this 
project, everyone also aspired to realize personal goals by collabora
tively addressing risk issues and even achieving scientific research 
outcomes, making the project a masterpiece and receiving various sci
entific and technological progress awards”. The fifth respondent also 
highlighted that “to overcome engineering technology challenges and 
mitigate technical risk, Chief Engineer Lin Ming introduced numerous 
technological innovations and inventions, contributing to the nation and 
eventually leading to his election as an academician of the Chinese 
Academy of Engineering.” 

However, for managers specializing in risk control, the personal in
terests they seek are not easily attended to or satisfied. As the first 
respondent explained, “How do you determine the achievement of risk 
managers, that is, how do you decide the effectiveness of risk controls? 
At the time, the most direct experience was to observe whether a risk 
event had occurred. However, others argue that the event would not 
have been risky even if the risk manager had not been there to manage it. 
Without a proper way of recognizing, encouraging or rewarding the 
efforts of the risk manager, proactive individual behaviors to control risk 
will not be sustained for long”. He further added, “It’s not just me 
personally. During the CRM process, discussions with contractors’ full- 
time risk managers, some indicated, that they were reluctant to 
continue in the job due to slow career advancement. If given the op
portunity, they would work for a while and then transition to a technical 
position. This dilemma is faced by all risk managers.” 
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4.2.2.2. Intrinsic motivation. This subsection describes the differences in 
the three motivations in the individual-level intrinsic motivation group 
between project owners and contractors. The motivation to exercise 
competence exhibited significant differences in content understanding; 
to feel autonomous showed differences in perceived importance, while 
to gain a sense of identity did not exhibit significant differences. 

Contractors and project owners interviewed expressed that they 
could exercise and improve their competencies by engaging in CRM, but 
they focused on different competencies. Owners uniformly noted im
provements in their coordination skills. “Everyone doesn’t have a lot of 
experience with projects of this magnitude, and participating in these 
types of projects is a rare learning opportunity.” The third respondent 
mentioned, “When dealing with risks they have never encountered 
before, everyone might have different solutions. For me, the hardest part 
is synthesizing everyone’s ideas and coordinating them to overcome 
challenges.” The fourth interviewee highlighted, “When managing risks, 
I need to coordinate among five or six different roles to reach consensus, 
which is a test of my communication and coordination skills.” 

Contractors emphasized that their risk awareness and risk judgment 
capabilities have been improved. The seventh interviewee explained, 
“Maybe I’ve never been involved in a project with so many unpredict
able risks before, so naturally, I wasn’t able to predict everything like I 
could in previous projects. However, during my involvement in the 
HZMB project, both the project’s requirements and my feelings 
emphasized the importance of being risk-aware in every aspect of the 
project from start to finish.” The fifth interviewee also pointed out, “By 
participating in the collaborative risk management of the HZMB project, 
my understanding of project risk management has significantly deep
ened, especially as my awareness of risk management has been 
strengthened. Whether in the project setting or my personal life, 
heightened risk awareness prompts me to anticipate and consider how to 
react in case such situations arise.” The eighth respondent remarked, 
“The most significant benefit I gained from participating in the HZMB 
project is an enhanced awareness of risk management. I will be more 
attentive to controlling project risks in my future involvements.” 

Feeling autonomous, six interviewees mentioned this motivation for 
engaging in CRM. The seventh respondent expressed, “Whether it is the 
manager’s qualities or my commitment as a member of the Communist 
Party, I will not respond passively to risks. Personally, I just want to 
collaborate with everyone to overcome the difficulties and ensure the 
success of the project”. First, the complexity of risk events may enhance 
individuals’ autonomy in engaging in CRM. The third respondent 
explained, “people are inherently interested in things that have never 
been done before. This is the human behavior pattern, also manifested in 
project risk management. For me, I was particularly interested in over
coming risks, when I encountered things in the HZMB project that I had 
never experienced in my career. But dealing with these risks, for which I 
have no prior experience to draw on, cannot be solved by individuals 
acting alone. Others share the same interest, so we discuss and collab
orate on solutions together.” 

Second, participants’ risk awareness may also contribute to 
increased individual autonomy in engaging in CRM. For example, the 
fifth interviewee mentioned, “The risk management culture of the HZMB 
is very pragmatic and has heightened our risk awareness through slo
gans, documents, and regulations. With the enhancement of risk 
awareness, I began actively contemplating potential risk issues in 
various aspects of the project and how I should respond when these 
challenges arise.” Compared to contractors, owners are more likely to be 
driven by autonomy. The first interviewee stated that “due to the su
pervision of the owner and third parties, the contractor adopted a pas
sive approach to risk management, focusing on meeting our 
requirements and ensuring compliance with regulations”. 

To gain a sense of identification, both owners and contractors have 
mentioned this motivation, and their views are the same. As the third 
interviewee mentioned, “Identification with personal values is essential 
when conducting project CRM, whether serving the nation or the 

organization. It is a basic recognition of human nature”. Especially for 
MIPs with significant social impacts, it exerts a strong branding effect, 
fostering a heightened sense of identity among participants engaged in 
collaborative risk management. The second respondent explained, “The 
HZMB is a great brand, and risk management of the HZMB project is part 
of maintaining the project brand. Therefore, my involvement in risk 
management unquestionably contributes to maintaining the brand, and 
I also feel a stronger sense of achievement and mission”. The fourth and 
sixth interviewees echoed, “The HZMB project has earned recognition 
from national leaders, and we are proud of our participation in the 
project and have a stronger sense of self-worth”. The participants’ self- 
identity aligns closely with the project’s image, contributing to a more 
effective maintenance of the project. For example, the eighth inter
viewee stated, “I had the opportunity to participate in this great project. 
The platform was provided by the state, and the company provided the 
opportunity. I participated in collaborative risk management and solved 
the major risk issues facing the project. This contributed to a good 
business card for the nation, established a good image for the organi
zation, and garnered recognition for me, reflecting my value. All these 
are complementary”. This sense of identity remains after the completion 
of the HZMB project and may stay with participants for the rest of their 
lives. Both the fifth and eighth respondents said, “Those who have 
participated in the HZMB project will mention this experience 
throughout their lives”. 

5. Discussion 

5.1. Theoretical implications 

5.1.1. Theoretical framework provides a new perspective on integrating 
motivation 

The study proposes a new conceptual framework for cognizing the 
motivations for participation in CRM of MIPs from a broad and more 
systematic perspective. In this framework, motivations are categorized 
based on two logics provided by stakeholder theory, the logic of interest 
that divides extrinsic and intrinsic motivations, and a logic of identity 
that distinguishes between organizational and individual levels. These 
two logics may lead to different effects. 

It is common to distinguish between extrinsic and intrinsic motiva
tion (Zhao & Wang, 2019). In this study, intrinsic motivation refers to 
meeting stakeholders’ internal needs by participating in CRM, while 
extrinsic motivation aims to satisfy external demands or pressures. This 
finding is also consistent with the major role that motivation theories 
attach to intrinsic/autonomous motivations over extrinsic/controlled 
motivations (Deci & Ryan, 2000). The organizational level and indi
vidual level results we consider are also interesting. Collaborative risk 
management of MIPs represents a relational behavior that involves both 
individual and organizational levels. Mandell et al. (2017) proposed that 
language is important in determining the way people behave towards 
each other. Therefore, we fully leveraged this insight. During the in
terviews, respondents consistently differentiated between describing 
organizational and individual motivations in CRM. When expressing 
organizational motivation, respondents used terms like “we”, “they”, 
and “our department” to distinguish them (inside the organization) from 
others related (outside the organization), indicating organizational 
consensus. When articulating personal thoughts, they employed words 
such as “I”, “myself”, “personal”, clearly reflecting individual con
sciousness. This provided a valuable method for distinguishing 
organizational-level motivation from individual-level motivation during 
the coding process. Furthermore, the organizational and individual 
levels are interrelated, which is reflected in the motivation results. For 
instance, gaining a sense of recognition is an individual’s intrinsic 
motivation, referring to participants aligning their personal values with 
the image of the organization and the project. Their strong sense of 
achievement is influenced by the accomplishments of organ
ization/project, which is a powerful driving force for individual 
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participants to actively participate in CRM. 
Individual and organizational motivations have been identified in 

several studies in other fields. Solheim-Kile and Wald (2019) directly 
attributed individual-level behavioral intentions to intrinsic motivation, 
concentrating economic motivations on the organizational level. This 
ignores the fact that individuals may also be externally influenced. 
Although Barrutia and Echebarria (2021) discussed organizational and 
managerial motivations, they internalized the external incentives 
received by managers, such as organizational rewards, directly through 
theoretical derivation to the benefits derived from belonging. A sys
tematic and comprehensive view of motivations for CRM has not been 
fully developed. Our study integrates the logic of identity and the logic 
of interest, revealing that it is possible to distinguish between intrinsic 
and extrinsic motivations at both the individual and organizational 
levels. The theoretical framework addresses the issue of motivational 
omission and provides a new perspective for integrating multiple 
motivational factors. Moreover, it implies that the CRM motivation 
framework can be enriched by drawing on stakeholder theory. 

5.1.2. Motivation framework provides new practical motivations 
Based on the interview data, this study ultimately proposes a 

comprehensive motivation framework for participating in CRM of MIPs. 
Unlike previous studies that rely on the logic of combining theories, the 
motivation elements in this paper’s motivation framework are actual 
intentions to participate in CRM of MIPs, rather than merely conceptual 
motivations deduced from various theoretical paradigms. 

Compared to the theoretical framework presented in Section 2, the 
motivation framework introduces two additional motivations, namely 
“fulfill organization-responsibility” and “increase communication”. 
“Fulfill organization-responsibility” was mentioned by four owners and 
two contractors, who explained that relying solely on everyone’s au
tonomy to participate in risk management is not practical. It is necessary 
to have contractual constraints and a clear division of responsibilities to 
enable stakeholders to fulfill organizational responsibilities (Rahman & 
Kumaraswamy, 2002a). This is consistent with the extrinsic drive for
mulations of collaborative behavior in the literature, and the extrinsic 
obligations arising from agency theory may contribute to designing 
more effective governance mechanisms at the organizational level 
(Solheim-Kile & Wald, 2019). 

“Increase communication” was cited by all eight interviewees, 
explaining that being adept at communication can eliminate a lot of 
risks. This motivation was frequently mentioned along with “gain trust”. 
For instance, the second interviewee stated, “Communication promotes 
mutual trust,” while the third interviewee emphasized, “Communication 
will only take place after a relationship of trust has been established.” 
Communication and trust are complementary — trust guides commu
nication, and communication promotes trust. Doloi (2009) found that, 
while trust and effective communication are mutually inclusive, they 
directly impact the development of capabilities for joint risk manage
ment within the partnering organizations. The interview data showed 
that increasing communication primarily aims to share information and 
enhance decision-making accuracy, while gaining trust is mainly to 
alleviate relationship conflicts and foster a positive collaborative at
mosphere. Therefore, this research did not amalgamate the two moti
vations, in alignment with expressions in the literature on 
communication and trust. Lehtiranta (2013) argued that with increased 
communication, there is enough time among stakeholders to clarify 
goals and interpretations, creating a transparent flow of information to 
reveal hidden details. Additionally, Marinelli and Salopek (2020) 
pointed out that trust increases expectations of positive reciprocity and 
can be relied upon for fulfilling promises, acting consistently and pre
dictably, and negotiating fairly in the presence of opportunism. 

5.1.3. Motivational differences provide new knowledge for stakeholders to 
participate in CRM 

Some studies have compared the attitudes of contractors and project 

owners toward CRM (Rahman & Kumaraswamy, 2002a). Different 
motivations can explain different attitudes towards participation. This 
study confirms that differences may exist in the motivations of owners 
and contractors to participate in CRM of MIPs, mainly reflected in 
different understandings of motivation content and different concerns 
about the importance of motivation. 

There are differences in the content understanding of the 12 moti
vations between contractors and project owners, with 11 motivations at 
the organizational level and 1 motivation at the individual level, as 
illustrated in Fig. 5. Regarding this individual-level motivation, namely, 
exercising personal competence, owners frequently mention it for the 
enhancement of personal coordination skills, while contractors empha
size the reinforcement of risk awareness and risk judgment. It can be 
inferred that differences in organizational identity result in variations in 
organizational goals and needs, leading to different understandings of 
the same motivation. This conclusion is not adequately reflected in the 
current literature. These differences may elucidate conflicts in the CRM 
process and explain why employing the same strategy to encourage 
various stakeholders to participate in project CRM can have different 
effects. 

Project owners and contractors exhibit different concerns regarding 
the importance of four motivations, including learning knowledge, 
gaining legitimacy, transferring risk, and feeling autonomous. 
Compared to contractors, owners have shown greater concern for these 
four motivations, indicating a higher willingness to participate in CRM, 
consistent with Rahman and Kumaraswamy (2002a). This study further 
provides insights into why owners are more willing to participate in 
CRM. Project owners, in comparison to contractors, may lack certain 
technical knowledge, preferring collaboration to compensate for this 
gap and transferring technical risks to more experienced contractors. 
Additionally, as project leaders, owners exhibit heightened concern for 
the project and possess greater autonomy. Both of these views are sup
ported by the research findings of Liu et al. (2022). Whether it is 
explorative learning supported by intensive collaboration and the 
effective use of external resources at the macro level, or spontaneous 
problem-oriented experimental learning at the micro level, it is driven 
by the leadership of the owners, further elucidating their motivation to 
participate in CRM. Since contract types are typically chosen by the 
project owners, and the validity of the contract is guaranteed by them, 
they are more concerned with obtaining legitimacy than contractors. 

In addition, three motivations did not show significant differences 
between project owners and contractors, namely pursuing self-interests, 
fulfilling individual responsibilities, and gaining a sense of identity. 
Respondents mentioned in the descriptions of these three motivations 
that “this is human nature”. These motivations are only associated with 
human nature and are not influenced by one’s personal position. 

However, these differences are not static. As the project progressed, 
the differences in motivation between the project owner and the 
contractor gradually diminishes to achieve a common goal and complete 
the project. In the initial stage of the project, contractors have a short- 
term view and the motivation to minimize production costs. When 
owners propose some innovative technologies, such as the automated 
steel box girder production line, contractors may not immediately 
accept these ideas, perceiving potential risks and fearing increased 
production costs in case of failure. However, as the project progresses, 
communication between the owner and the contractor increases, and 
the contractor gradually recognizes the importance of innovative tech
nology in leading the industry and successfully completing a national 
project. Consequently, the difference in perspectives between the owner 
and the contractor gradually narrows. Previous studies have rarely 
focused on stakeholders participating in CRM from a dynamic perspec
tive. We contribute to existing research, showing that motivation 
evolves with the project environment over time. That is, stakeholders’ 
motivation to engage in CRM needs to transition from a static perspec
tive to a dynamic analysis, representing a novel insight. 
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5.2. Managerial implications 

Most studies recommend the implementation of CRM for MIPs, 
showing that CRM can bring many benefits, such as increased produc
tivity, cost savings, and improved quality (Osipova, 2015). Yet it is not 
clear how to do this. Collaborative behavior is influenced by the moti
vation of stakeholders to participate. Blindly generalizing strategies to 
advance collaboration without a thorough understanding of the context 
and the stakeholders’ perceptions of motivation might pose challenges. 

The motivation framework constructed in this study, encompassing 
the motivational factors identified in interviews with practitioners who 
participated in CRM of MIPs, can guide practitioners in understanding 
the motivations of both parties. Firstly, organizational and individual 
motivations should not be confused. Decision-makers within organiza
tions need to understand the motivations that might drive individuals to 
participate more actively in collaborative management. Secondly, 
decision-makers can identify the motivations of both parties in terms of 
external incentives and internal drivers to design a collaborative man
agement solution that is satisfactory to both parties. 

The findings on motivation differences also provide insights for risk 
managers in MIPs. Firstly, the motivation differences between project 
owners and contractors are primarily manifest in the understanding of 
motivation content. Thus, managers should actively enhance the infor
mation communication between project owners and contractors to 
promote the sharing demand and realize the CRM behavior. Secondly, 
concerning motivations that differ in importance, managers should 
provide guidance to individuals less concerned about motivation, 

enabling them to comprehend each other’s motivational perspectives 
and reducing conflicts between the parties. Finally, motivation differ
ences tend to narrow as the program progresses. Therefore, setting 
common goals (Marinelli & Salopek, 2020) in the project’s initial stages 
can enhance effective communication, information exchange, and frank 
risk discussion (Doloi, 2009). Especially in the uncertain and 
ever-changing environment of MIPs, establishing common goals is 
crucial for saving time and initiating the project earlier (Osipova, 2015). 

6. Conclusion 

Based on the relevant theories of collaborative motivation and 
interview data, this study constructed a comprehensive motivation 
framework for stakeholders to participate in CRM of MIPs. The moti
vation framework comprises seventeen motivation elements, including 
two new motivations identified from the interviews. It is categorized 
into four groups by integrating identity logic (organizational or indi
vidual level) and interest logic (intrinsic drive or extrinsic stimulus). 
This framework provides a broad and systematic view for understanding 
motivations for stakeholder participation in CRM of MIPs. A compara
tive analysis of the interview data confirmed the theoretical speculation 
regarding the “differences in motivations of contractors and project 
owners to participate in CRM of MIPs”. These differences primarily exist 
in their understanding of the content and importance of certain moti
vations, primarily regarding motivations at the organizational level. 
However, these differences are not static. As the project progresses, the 
differences narrow, focusing on achieving common goals and 

Fig. 5. Differences in motivation between project owners and contractors.  
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completing the project. These findings contribute new knowledge to 
CRM theory and offer guidance for practitioners in CRM decision- 
making and management. 

Despite the contributions of this study, it has several limitations. 
Firstly, the data used in the study came from a single case in the Chinese 
context. Due to the limitations of a single-case methodology and the 
specific context, the findings of this study can only be generalized after 
large-scale empirical analysis without contextual constraints. However, 
given China’s significant role in the global megaproject market, the 
motivation framework identified in this study is not only beneficial to 
Chinese risk managers involved in CRM of MIPs but also has implica
tions for other countries. Secondly, there is no comparison of the mo
tivations of other stakeholders who participated in collaborative risk 
management in MIPs. While project owners and contractors are the core 
stakeholders in the risk management of MIPs, various other stakeholders 
also participate and collaborate. Future research could enrich our un
derstanding of motivations by exploring differences among other 
stakeholders in MIPs. Thirdly, the findings of motivation differences 
mainly relied on interview data, which lacks direct theoretical evidence. 
Meanwhile, these differences can only explain which motivations are 
present, not the strength of the differences in motivations. Future 
research should provide more theoretical support and extend our anal
ysis by verifying the strength of the differences through motivation 
scores. 
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