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Abstract

We propose that integrated management of construction risk and stakeholder is feasible and can promote the effectiveness of both risk
management (RM) and stakeholder management (SM). A systematic literature review is conducted on the current construction literature involving
both RM and SM, through which we identify four linkage modes between risk and stakeholder management. We further suggest future directions
that enable integrating risk and stakeholder management to benefit the management process and/or management outcome of RM and SM. These
linkages and directions shed light on enhancing the effectiveness of RM and SM through new ways of thinking about, analyzing, and then
managing risks and stakeholders in a holistic and integrated way, but not the traditional endeavor in individual areas. Integrating risk and
stakeholder management is challenging, but can be a novel way for improving project performance for which this research conceptually justifies its
feasibility and benefits, which merits further study.
© 2018 Elsevier Ltd. APM and IPMA.
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1. Introduction

“No construction project is risk free” (Latham, 1994, p. 14).
To pursue the success of construction projects, risk should be
managed effectively (Chapman and Ward, 2004; Du et al., 2016;
Zou et al., 2007). Construction projects are also frequently faced
with complex problems related to stakeholders, including conflict
among project team members such as clients and contractors
(Hwang and Ng, 2016; Lehtiranta, 2014), as well as protest from
external parties such as the affected community (Mok et al., 2015;
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Olander, 2007). Meta-analyses of stakeholder theory applications
in a project context have shown that management of stakeholders
is vital to the successful implementation of various kinds of
projects, among which the construction industry is a dominant
sector (Achterkamp and Vos, 2008; Littau et al., 2010). Despite
the salience of both risk management (RM) and stakeholder
management (SM) in construction projects, there are still
numerous project failures resulting from poor management in
risk and stakeholder (Flyvbjerg et al., 2002; Mok et al., 2015). It
thus calls for much more effort from the theory and practice on
these two critical issues.

Efforts have been devoted to promoting the effectiveness of
both RM and SM. However, these efforts are largely undertaken
in isolation, with little crossover between the two areas. That is,
the existing literature mostly endeavors to improve either RM or
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SM in individual areas, whereas integrated management of risks
and stakeholders is an overlooked and under-researched area,
impeding theoretical and practical developments of an overall
approach to risk–stakeholder management. We propose that
integrated management of construction risk and stakeholder is
feasible and can promote the effectiveness of both RM and SM.
We distinguish that both RM and SM comprise a process domain
and an outcome domain, and the effectiveness of RM and SM
covers the process and outcome domains. Integratedmanagement
in the project and the organization context has been demonstrated
to reduce objective conflict, achieve more efficient resource
allocation, improve mutual management effectiveness, and bring
new perspectives for managerial practices, sustainable develop-
ment, and so on (Bernardo et al., 2015; Kerzner, 2001; Loushine
et al., 2006; Love et al., 2016; Rebelo et al., 2016). Hence, risk–
stakeholder integrated management, if feasible, will be of benefit
to project managers who, in many cases, have to concurrently
manage complex, multiple tasks.

We first conduct a systematic literature review to better
understand whether and how RM and SM might be connected,
namely, the possible linkage modes between construction risk and
stakeholder management. After the identification of possible risk–
stakeholder linkage modes, we aim to identify two-way benefits
for construction RM and SM effectiveness through thematic
analysis and discussion on each linkage. Finally, we propose
future research directions for each risk–stakeholder linkage and an
overall research roadmap for enabling mutual effectiveness in RM
and SM and ultimately the establishment of IMSs for construction
risks and stakeholders. With the research framework outlined in
Fig. 1, the overall goal is to address the following two unanswered
questions in the literature: (1) how do RM and SM connect
according to the literature; (2) is risk–stakeholder integration
feasible in construction and if feasible, can integration produce
mutual benefits to the effectiveness of construction risk and
stakeholder management in their management processes and/or
management outcomes.

2. Risk, stakeholder, and their similarities in the construction
context

In the construction project context, the current state-of-art
research defines risk as an uncertain event that, if it occurs, has
Fig. 1. Research
a negative (threat) or positive (opportunity) impact on one or
more project objectives (Chapman and Ward, 2003; Lehtiranta,
2014; Olsson, 2007; PMI, 2013). Following this definition, the
purpose of project RM is to increase the likelihood and impact
of positive events, and reduce those of negative events in the
project (Arashpour et al., 2017; Hwang et al., 2014). To fulfill
this aim, RM in construction projects is normally characterized by
a systematic process of collecting documents and making plans
for RM, identifying and classifying, analyzing and assessing,
responding, and controlling project risks (Lyons and Skitmore,
2004; J. Wang et al., 2016; Zou et al., 2007). By providing
information for risk decision-making, risk analysis and assess-
ment is the core of RM process (Aven, 2016) and this RM stage
often involves analyzing the causes and consequences of risks and
making judgments about how large or small the risk is. Various
metrics were used for assessing risk among different domains,
for example, in finance risk management, metrics include both
moment-based (e.g., expected loss functions and quantile-based
(e.g., Value-at-Risk (VaR))metrics (Alexander and Sarabia, 2012;
Aven, 2016); in the construction industry, the dominant metric is
the multiplication of the risk's probability and severity (Taroun,
2014).

Compared to the widely acknowledged risk concept, a clear
definition of stakeholder in the project context is lacking
(Achterkamp and Vos, 2008). The stakeholder concept originated
in 1963 at the Stanford Research Institute (now SRI International,
Inc.) (Freeman, 1984). A fundamental question in the stakeholder
literature is “who are the stakeholders” (Littau et al., 2010;
Mitchell et al., 1997) and there have been two general directions
for developing the stakeholder concept. The dominant direction is
the broad stakeholder perspective, which argues that the ignorance
of any entity can prevent the achievement of organizational
purpose, and so encompasses all potential stakeholders (e.g.,
Freeman, 1984). From this perspective, Freeman (1984) defined
stakeholders as “any group or individual who can affect or is
affected by the achievement of the organization's objectives.”
The other direction adopts a narrow stakeholder perspective by
contending that organizations should or can only deal with finite
stakeholders due to limitations in factors such as resources
and capability (e.g., Clarkson, 1995). As argued by construction
studies (Oppong et al., 2017; Xia et al., 2017; Yang et al., 2014),
a broad stakeholder definition seems to best fit construction
framework.
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projects because their wide range of economic, social influences,
involvement of a large number of diverse stakeholder groups, as
well as the potentially adverse consequences of neglecting certain
stakeholder groups.

A stakeholder's position toward the project may vary from
being supportive to opponent to the project (McElroy and Mills,
2000). McElroy and Mills (2000) proposed five different stake-
holder positions toward a project: active opposition, passive
opposition, not committed, passive support, and active support.
Accompanying the stakeholder diversity are the various and
normally competing interests and concerns among project stake-
holders (Olander, 2007; Olander and Landin, 2005). Normally,
SM is aimed to identify and address the concerns of stakeholders,
mitigate and prevent conflicts, and win supports from them
(Bourne and Walker, 2005; Freeman, 1984; Jergeas et al., 2000).
Traditionally, full SM process in construction projects involves
the following steps: collecting stakeholder-related document and
making stakeholder management planning, stakeholder identifi-
cation and classification, stakeholder analysis and assessment
(assessing stakeholder interests/attributes and relationships in a
qualitative and/or quantitative way), developing strategies for
managing stakeholders, and executing and controlling SM
strategies (Aaltonen et al., 2015; Karlsen, 2002; Mok et al., 2015).

Below, we compare the concepts and management principles
of risk and stakeholder management in construction projects, as
summarized in Fig. 2. Regarding the concept of each area we
note, (1) both risk and stakeholder are an inherent attribute of
Fig. 2. Conceptual framework: similarities between risk and sta
the project with possible influences on project objectives,
(2) both risk and stakeholder are in fact a dual variable, which
can be positive or negative to the project, and (3) risk and
stakeholder issues can arise from both the project and its external
environment. As we defined, the process domain and the
outcome domain together reflect the effectiveness of RM and
SM, and elements of RM and SM share similarities in each
domain. The stages for the RM and SM process are similar in
identifying and classifying elements (risks or stakeholders),
analyzing and assessing, responding, and ultimately controlling
each element. Outcomes of RM include reduced negative events,
increased positive events, reduced uncertainty (or improved
ability in coping with uncertainty), and improved chances of the
achievement of project objectives. On the other hand, benefits of
effective SM consist of meeting stakeholder concerns, reduced
stakeholder conflicts, improved stakeholder cooperative behav-
ior, as well as alignment among stakeholders for the best value
for projects but not for their own interests. To conclude, risk
and stakeholder management share certain similarities in the
definitions, management processes, and outcomes, and these
similarities lay the basis for possible connections between these
two fields.

3. Methodology

Systematic literature review is an important research method-
ology, capable of synthesizing the existing body of knowledge,
keholder concepts, management processes, and outcomes.
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creating new knowledge on a wider scale than is possible with
empirical studies, and identifying new agendas for future research
(Denyer and Tranfield, 2009; Taroun, 2014; Tsai and Wen,
2005). Consistent with the suggestions made by Denyer and
Tranfield (2009), Mostafa et al. (2016), and Tranfield et al.
(2003), we implemented the literature review in three stages as
shown in Fig. 3.

3.1. Stage 1 (planning the review and computer search)

The first stage includes review planning and searching for
relevant articles using electronic databases. The plan for a
systematic literature review consists of establishing the literature
review purpose and protocol (Denyer and Tranfield, 2009;
Tranfield et al., 2003). The purpose of this literature review was
clearly defined by the research questions proposed in the
Introduction section, while the three-stage protocol can be seen
in Fig. 3. Research papers in English were searched in three
academic databases, namely, Scopus, ASCE, and ScienceDirect.
The search rule employed in the title/abstract/keyword (T/A/K)
field of the selected databases was (“stakeholder” OR “project
Fig. 3. Research design and stages fo
participant”) AND (“construction project” OR “infrastructure
project”OR “civil engineering project”) AND (“risk”). The scope
of the research is restricted before 2016/12/19. Book reviews,
editorials, and papers in conference proceedings were eliminated,
and only peer-reviewed papers were considered in this research.
At this stage, a total of 85 papers were retrieved for further
analysis, and the search result indicates that the following jour-
nals have at least four papers: Journal of Construction
Engineering and Management (JCEM), Journal of Management
in Engineering (JME), International Journal of Project Manage-
ment (IJPM), Construction Management and Economics (CME),
Journal of Infrastructure Systems (JIS), Engineering, Construc-
tion and Architectural Management (ECAM), Built Environment
Project and Asset Management (BEPAM), Journal of Computing
in Civil Engineering (JCCE), Leadership and Management in
Engineering (LME). The target journals (i.e., JCEM, JME, IJPM,
CME, and ECAM) fall into the top five construction journals
(Chau, 1997); using quality journals as a basis for inclusion
of reviewed papers is a good strategy for conducting literature
review in the management field (Denyer and Tranfield, 2009;
Wallance and Wray, 2016).
r literature review in this study.



Fig. 4. Number of relevant papers published yearly from 1990 to 2016.
Note: Publications in 2016 are not complete with the search period before 19
December 2016.
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3.2. Stage 2 (visual examination)

In this stage, we deleted all duplicates according to the title
and author and excluded irrelevant papers by reading their
titles, abstracts, and keywords. This stage yielded a total of
79 papers for the final content analysis. The distribution of
the final papers in terms of the journal is shown in Table 1. The
annual distribution of those papers in the selected journals
(Fig. 4) indicates an increasing interest on the connectedness
between construction risk and stakeholder management since
2011. This finding may indicate the emerging issues and growing
academic awareness of the connection between construction risk
and stakeholder management.

3.3. Stage 3 (content analysis)

To analyze those papers, the technique of content analysis is
employed for compressing many words of text in an organized
manner, identifying the focus of subject matter, and diagnosing
emerging patterns in the current body of knowledge (Elo and
Kyngäs, 2008; Krippendorff, 2004). This content analysis
comprises two parts: descriptive and thematic. The descriptive
analysis analyzes the basic information of the selected articles,
during which an initial codebook was developed. This initial
codebookwas adjusted and updated to incorporate new categories
during the interpretation of the articles until no new categories
emerged. Table 2 shows the final codebook for the descriptive
analysis. Although a codebook was developed prior to the
descriptive analysis, the themes implied in the literature were
obtained inductively, namely, during rather than before the
process of literature review. Two of the present authors first coded
all the target articles published, and subsequently compared and
discussed the results case by case to resolve the discrepancies in
coding (Lombard et al., 2002). This thematic analysis resulted in
four themes connecting RM and SM in construction projects.

4. Descriptive analyses

4.1. Overview of the selected publications

Fig. 5 shows specific research methods used in the literature
that was examined and indicates that the top and second
Table 1
Distribution of the selected journal papers.

Journal title Number

Journal of Construction Engineering and Management (JCEM) 25
Journal of Management in Engineering (JME) 19
International Journal of Project Management (IJPM) 8
Construction Management and Economics (CME) 7
Journal of Infrastructure Systems (JIS) 7
Engineering, Construction and Architectural Management (ECAM) 6
Built Environment Project and Asset Management (BEPAM) 6
Journal of Computing in Civil Engineering (JCCE) 3
Leadership and Management in Engineering (LME) 4
Total 85
frequently used methods are questionnaire as well as algorithms,
modeling, and simulation. Fig. 6 further depicts the country or
region where empirical data in those analyzed papers were
collected from. Asia is the most common region, while research
involving multiple countries is relatively limited. This result is
understandable as both risk and stakeholder and management
practices of them are subject to national or regional context where
the project is implemented (McCord et al., 2015; Mok et al.,
2015; Zou et al., 2007). Most of the studies that do not state
specific regions and/or countries are the ones that employ
algorithms, modeling, and simulation research method.

Concerning the project type, most of the literature are set in
the general construction (N = 34) and infrastructure (N = 31)
context. Within the infrastructure, thirteen papers discuss the PPP
arrangement, indicating risk- and stakeholder-related issues are
both the focus of PPPs. Other studied projects include building
(N = 5), international (N = 4), partnering (N = 3), mega (N 
= 2), urban regeneration (N = 1), and target cost contracts
(TCC) (N =1) projects. We further explore the phases of those
studied projects (Fig. 7). Previous research has demonstrated that
the amount and complexity of risks and stakeholders peak in the
execution phase (e.g., Wang et al., 2017; Zou et al., 2007). Thus,
it is understandable the research connecting risk and stakeholder
also focuses this phase the most (N = 26). There is also a
considerable proportion (N = 22) of the literature considering
of papers retrieved from search engine Number of papers for final analysis

22
19
8
7
7
6
5
3
2
79



Table 2
Partial codebook for content analysis of this study.

Code Description

Year Year of publication
Article title Title of the article
Journal title Publication in which the article was published
Research method(s) Questionnaire, interview, case study, experiment, conceptual, literature review, others
Geographical jurisdiction Country or region from which the data were collected
Stakeholder definition and/or classification How the stakeholder concept or definition, and classification is addressed
Stakeholder type Specific roles of the stakeholders included, such as clients, contractors, others
Risk definition How risks are viewed in terms of threats and/or opportunities
Risk type Categorization of risks according to the specific kind of project objective (s) they can influence
Project type Subway, building, general construction projects, others
Project phase Pre-construction (feasibility, design), construction, operation phases, project lifecycle
Research objectives/questions Research objectives and/or questions explicitly stated in the article
Major findings Major findings explicitly stated in the article
Contributions Contributions explicitly stated in the article
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risk and stakeholder management as a lasting issue during the
entire project life cycle.

4.2. Risk and stakeholder conceptions of the selected publications

We examined concepts in the existing studies in relation to
state-of-art risk concepts. The literature covered negative impact
of risk on a wide range of project variables, from the success
of projects (e.g., Ashuri and Mostaan, 2015) to certain project
objectives and activities, including health and safety (e.g.,
Tymvios and Gambatese, 2016), cost (e.g., Firouzi et al., 2016),
revenue/financial viability (e.g., Jeerangsuwan et al., 2014), and
sustainable development (e.g., Shealy et al., 2016). That is, the
examined literature mainly considered risk as threats, with no
studies investigating (theoretically or practically) the upside of
risk, despite the wide acknowledgement of the dual nature of risk.
This absence of examining risk as opportunities indicated that the
risk–stakeholder literature had not considered the positive aspect
of risk when connecting management of risks and stakeholders.
In the project risk research, it is stated that including the
opportunity view of risk in consideration will improve business
focus, project probabilities for success, perhaps occasionally
beyond expectations (Olsson, 2007; Lehtiranta, 2014). Thus, a
holistic negative and positive view on risk may also be potential
Fig. 5. Research methods used in the literature connecting management of risks
and stakeholders.
to breed benefits for integrated management of risks and
stakeholders.

We also reviewed the concept of stakeholders in the existing
literature. Among the 79 publications, only one paper employs a
broad stakeholder definition. That is, Van Os et al. (2015) cites
the definition: “individuals or organizations that are either
affected by or affect the development of the project”
(El-Gohary et al., 2006, p. 595). This is not surprising as two
review papers (Achterkamp and Vos, 2008; Littau et al., 2010),
related to the application of stakeholder concept and stakeholder
theory in the project context, also find that only limited project
management papers provided a clear definition of stakeholders,
mainly identifying empirical parties without reference to a
definition. Fig. 8 shows specific types of stakeholders mentioned
in the publications. The most common stakeholders are clients,
contractors, and consultants, followed by subcontractors and
project management teams.
Fig. 6. Distribution of selected publications by geographical jurisdiction.



Fig. 7. Project phases involved in the selected papers. Note: The preparation phase
include project appraisal and decision activities; the execution phase includes
design, construction, and bid activities. Several studies include more than one
phase; for instance, both the construction and operation phases are included in Xu
and Moon (2014).
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When categorizing those diverse stakeholders, the literature
adopts different grouping methods catering to specific research
objectives. In this paper, we summarize stakeholders into internal
and external groups. The internal stakeholders are those who
have formal contracts with other participants and have a role in
the actual realization of the project outcome (Xia et al., 2017).
They mainly invest capital in the form of physical materials,
human resources, or finance (i.e., something of value) in a project
(Cleland, 1985). In contrast, external stakeholders are those
who are outside of the activities within the project and passively
affected by the project outcome. Typically, an external stake-
holder lacks any formal project authority (Aaltonen, 2011;
Walker et al., 2008). The red bars in Fig. 8 represent the external
group, indicating that less attention was given to the stakeholders
external the project compared to internal ones. Furthermore, only
two external groups were involved, namely, the project-affected
community and general public and governmental departments.
Fig. 8. Frequency of stakeholders mentioned in the literature in internal and
external groups. Note: The “project management team” refers to project managers,
professions, technologists, and supervisors who carry out management onsite. The
“others” group includes such as workers, the industry, and the private and public
sector in PPPs.
To summarize, contrary to the broad stakeholder definition which
applies to the construction context, the examined publications
tend to adopt a narrow stakeholder perspective by emphasizing
the internal stakeholder groups, suggesting opportunities for
risk–stakeholder integrated management by including both
internal and external stakeholders.

5. Thematic analyses of current risk–stakeholder
connections

Content analysis of the selected publications identified four
linking modes between risk and stakeholder management. The
modes were (1) management of risk based on stakeholder identi-
fication, (2) internal stakeholders' responsibility and ability in the
RM process, (3) management of stakeholder differences con-
cerning risk, and (4) interrelatedness between RM and SM and
effect on project performance. These themes indicate different
ways that risk and stakeholder management were connected.
Within each linkage mode, we also discuss how the linkage can
be leveraged for promoting management effectiveness in risk
and/or stakeholder fields. This evidence supports our general
hypothesis: integrated management of construction risk and
stakeholder is feasible and that integrated management can
promote the effectiveness of both RM and SM.

5.1. Management of risk based on stakeholder identification

This theme bridges risk and stakeholder management by
describing how management of project stakeholders, particularly
identifying relevant stakeholders and their potential threats, can
help formulate risk response strategies. The literature focused on
both internal and external stakeholders to the project. Threats
posed by internal stakeholders include inefficient processing of
clients and delay of clients' payment (T. Wang et al., 2016), and
change orders from the client, the contractor, or the designer
(Ashuri and Mostaan, 2015). Threats arising from external
groups involve such as opposition from project affected
communities (Shi et al., 2015), which often address the social
objectives or responsibilities of business activities (Zhao et al.,
2012). Poor implementation of these responsibilities expected by
the society can pose threats to project outcomes, the magnitude of
which seems to be growing but are often overlooked by project
management teams (Aaltonen, 2011; Zavadskas et al., 2010).
Authors have noted criticisms of the construction industry for its
poor implementation of social responsibilities (Loosemore and
Lim, 2017).

The above studies associated with this theme were
concerned with the behavior of an individual stakeholder and
its potential for producing threats. Another group, which also
considered stakeholders as a source of risks suggest that
interfaces among (internal) stakeholders can constitute threats.
Such risk can be termed as “project network risk”, referring to a
specific set of risk conditions or events that result from work
linkages, interfaces among two or more stakeholders (Lehtiranta,
2011; Lowe and Leiringer, 2006; Shokri et al., 2016). Stakeholder
interface threats lead to negative consequences such as project
schedule delays (Shokri et al., 2016). A survey conducted in the



Fig. 9. Current status and future directions of research on risk–stakeholder integrated management. Note: RM = risk management, SM = stakeholder management.
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Singapore construction industry revealed that most of the
respondents were unaware of network management and none of
the participating companies implemented network management
practices in their construction projects (Hwang and Ng, 2016).
Construction projects, especially mega ones, have witnessed a
booming number of stakeholders (Mok et al., 2015). Thus, there
is likely to be an increase in the number of interfaces either in
production or in management, with the number and complexity
of project network risks growing simultaneously. As such, efforts
should be devoted to ascertaining the most critical network risks
in particular contexts, and to developing practical measures to
manage them. As network risks are at least related to two parties
and are largely context dependent, managerial strategies for them
may be different from the tactics developed for handling the risks
resulting from a single stakeholder.

To conclude, the underlying premise of the above two areas
of this identified theme was that the effectiveness of RM in terms
of risk response strategies would be enhanced by identifying
stakeholders and their risks (mostly threats). Under this theme,
two major research trends in the literature were proposing risk
response strategies for (1) risks (threats) posed by its wider exter-
nal stakeholders and (2) project network risks (threats) resulting
from interface work among diverse internal stakeholders.

5.2. Internal stakeholders' responsibility and ability in the RM
process

The second theme in the existing risk–stakeholder literature
pertains to the ability and resources of internal stakeholders
to manage risks. Literature in this theme suggests ways
that internal stakeholders might use to manage risks. This
theme was described 59 times among the 79 selected papers: risk
identification and classification was mentioned 13 times, risk
analysis and assessment 21, risk response 10, and the entire
process 15 times. Studies raised concerns about construction
practitioners' incompetence in the process of managing risks and
hence imperative calls for efficient and effective RM approaches.
Two variants were found within this theme. One focused on
risks in a specific occasion such as in PPPs by identifying,
prioritizing, and/or suggesting particular responses to those risks
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for responsible parties (e.g., Ashuri and Mostaan, 2015). The
other was set in a general context developing generic frameworks
for the entire RM process and/or techniques for specific RM
stages like risk analysis (e.g., Shahata and Zayed, 2016).

The studies falling into this theme emphasized internal
stakeholders as the source of mitigating risks, and thus mainly
focused on developing tools and approaches for certain RM
stage(s) or the entire process. First, either focusing on the entire
RM process or certain stage(s) in it, in essence, those articles
were aimed to strengthen RM capability of the project team
who is on-site and directly implements the project, improving
RM from the process level. Another trend was that risks were
treated within one single organization or two organizations
(e.g., risk allocation between the private and public sectors in
PPPs). That is, an emphasis was placed on RM capability
enhancement of the project team within one or two
organizations.

5.3. Management of stakeholder differences concerning risk

One key issue within this theme concerns the differences
among stakeholders in terms of risk-related issues, such as
risk perception and risk-based decisions. This theme reflects one
type of conflict among stakeholders, and thus a better
understanding of risk-related conflict can benefit both stake-
holder and risk management. First, variation can exist in internal
stakeholders' perceptions of the set of risks related to a specific
activity and the relative criticality of those risks. One example is
Tymvios and Gambatese (2016), which surveyed stakeholders'
perceptions of the obstacles and enablers for safety-risk
prevention through design, finding that architects and engineers
identified the existence of economic, legal, and contractual
obstacles, whereas contractors only considered economic obsta-
cles. Discrepancies also existed between internal and external
stakeholders concerning their perceptions of risks in the project
(Shi et al., 2015). Notwithstanding the differences in how
stakeholders perceive risks, the subjectivity and discordance of
stakeholders also concerns handling of risk. Specifically,
risk-based decisions such as the decision on the concession
period between the public and private sector in a PPP
arrangement can vary (Xu and Moon, 2014) can vary among
stakeholders (e.g., Shealy et al., 2016; Van Os et al., 2015; Wang
and Yuan, 2011; J. Wang et al., 2016). Han et al. (2005) found
that when facing the same uncertainty in the market, contractors'
bid decision behavior in the selection of international projects
was different.

By definition, risk perception refers to individuals' subjec-
tive judgment of the risk (Aven and Renn, 2009), which is
influenced by an individual's social structures, including
interests, roles, and power differentials (Archer, 1995). Social
structures together with cultural systems (sets of ideas about
what is true or false) shape people's perceptions, actions, and
attempts to influence others (Friedman and Miles, 2002). Thus,
with diverse background, stakeholder groups in a construction
project are likely to have different views on risk structure and
criticality and make different decisions about how to deal with
risk. Humans together with their subjective judgment are
indispensable to perceive, assess, and deal with risks in the
construction industry (Taroun, 2014; Wang and Yuan, 2011; C.
M. Wang et al., 2016), therefore, the abovementioned
risk-related differences among stakeholders cannot be
neglected. Recent studies have called for focuses on the
subjective aspect of risk related to stakeholders. For example,
it has been contended that less is known about how risks are
perceived by individuals (Xia et al., 2017) despite the
prevailing Probability–Impact (P\I) risk model evaluating
risk quantitatively and rationally (Taroun, 2014). Loosemore
(2011) also argued that although construction companies seem
to be well-equipped with the capability of managing technical
risks, their ability to manage the human subjective perception
of risk is limited. In accord with these emerging concerns, the
literature examined has realized and explored the subjectivity
and differences in risk-related issues among stakeholders.

5.4. Interrelatedness between RM and SM and effect on project
performance

As shown in Fig. 1, both RM and SM comprise a process
domain and an outcome domain. The final theme is concerned
with the effects of SM processes on RM outcomes, the effects of
RM processes on SM outcomes, and the combined processes of
SM and RM on project performance. The first subset examined
the effects of SM processes (e.g., stakeholder communication)
on RM outcomes (e.g., the number or criticality of threats).
Activities involved in SM process include making plans and
allocating resources for SM, considering relevant stakeholders,
paying attention to their demands, information sharing and
communication, and analysis of stakeholder attributes/interests
(Oppong et al., 2017; PMI, 2013). Defective SM processes such
as inadequate attention to the demands of certain stakeholder at
the planning stage will increase potential threats at later stages
(Bal et al., 2013). Effective information sharing and communi-
cation, for example, can allow organizations external to the
project team to frequently provide valuable insights regarding the
functioning of RM and thus the performance of RM can be
improved (COSO, 2004; Du et al., 2016).

Compared to the research on the effects of SM processes on
RM outcomes, the reviewed literature has paid less attention
to the effects of RM processes (e.g., risk allocation) on SM
outcomes (e.g., stakeholder satisfaction). As mentioned above,
usage of the stakeholder concept seems to remain limited
and narrow in the included risk–stakeholder literature as well as
in the current project management literature. In addition, the
construction industry seems to lack a well-established scale for
measuring SM outcomes (Oppong et al., 2017). Thus, it can be
understandable that limited attention has been paid to how the RM
processes will influence the outcomes of SM. Among the selected
papers, two described this issue. One study interviewing 29
construction practitioners from eight civil infrastructure projects
revealed that a risk/reward model can influence stakeholders'
behavior (Love et al., 2011). Another study is a survey on public
buildings, finding that equitable contract risk allocation between
the government client and private contractor can motivate the
contractors to engage in high performance (Rose and Manley,
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2010). Essentially, it is plausible that SM process variables can
influence RM outcomes and vice versa. But investigation of the
mechanisms through which RM process elements such as risk
allocation would influence SM outcomes has been rare (Zhang
et al., 2016).

The third subset pertains to the effects of combined
processes of SM and RM on project performance. First, some
studies suggest the outcomes of both RM and SM as an indicator
of project success. As mentioned before, in the construction
context, risk wasmostly demonstrated to be adverse. Accordingly,
positive outcomes of RM refers to mitigated adverse conditions or
events that can threaten project objectives, indicating good project
performance (De Bakker et al., 2011; PMI, 2013). Likewise,
the outcomes of SM have also considered as one indicator of
project success (Davis, 2016). Numerous studies have suggested
coordination, cooperation, integration among stakeholders as
indicators of project success (e.g., Cleland, 1988; Francom et al.,
2016; Meng, 2012). Second, there is research pointing out the
positive effects of both RM and SM processes on certain aspects
of project performance such as transaction costs, or the entire
success of project. Li et al. (2014) contended that fair risk
allocation and good relationships with project stakeholders can be
effective at reducing transaction costs in construction projects.
By focusing on PPP projects, it was found that
management-related factors of risk (e.g., commencement of risk
register) and stakeholder (e.g., open and effective stakeholder
communication) in the briefing stage are both important to PPP
success (Tang et al., 2013). Despite the articulation of the separate
effects of RM and SM processes on project success, few research
studies their combined effects on project outcomes. Two
exceptions in the reviewed papers are Du et al. (2016) and T.
Wang et al. (2016), which empirically test conceptual models
describing the relationships of partnering (process-related variable
of SM), risk management capability (process-related variable of
RM), and project performance in
Engineering-Procurement-Construction projects.

6. Future research agendas for enhancing the effectiveness
of RM and SM through integrated management

We next outline future avenues for integrating risk and
stakeholder management, so as to enhance the effectiveness of
managing risk, stakeholder, involving the aspects of management
processes and/or management outcomes. The future directions
within each linkage mode (see Fig. 9) were derived in relation to
what has been done and especially, what remains to be under-
taken against the state-of-art research concerning the concept,
management of risks and stakeholders and their similarities (as
summarized in Fig. 1).

6.1. Including a broad stakeholder analysis in the RM process

For the first current linkage “management of risk based on
stakeholder identification”, we first suggest that future research
should move beyond the identification of stakeholders and
formulation of measures to cope with threats from those
stakeholders, toward including a broad stakeholder analysis. This
broad stakeholder analysis will benefit not the risk response stage
examined in the current literature, but also other RM stages.
Stakeholder analysis following stakeholder identification includes
a description and assessment of stakeholders' interests/attributes
and their relationship. This analysis can help to detect deep
sources of those threat events posed by stakeholders, as well as the
underlying interdependences among those threats (i.e., benefiting
risk analysis and assessment stages).

In addition, the formation of stakeholders and the attributes
of the same stakeholder can vary in different situations (e.g.,
Freeman, 1984; Mitchell et al., 1997; Olander, 2007) such as at
different project stages. Thus, integrating a dynamic perspective
into stakeholder analysis may help us understand why certain
stakeholder-related threats occur and change, thereby formulating
dynamic risk managerial actions. Recent research in the generic
risk field also calls for enhancing risk assessment and manage-
ment by focusing on the background knowledge and the dynamic
dimensions (Aven, 2016). Our suggestions of including the
analysis of stakeholders and focusing on the dynamics in
stakeholders in the construction RM process correspond to the
knowledge and the dynamics, respectively, and thus is consistent
with the generic trend of enhancing RM.

Second, by focusing on threats, the publications tend to only
see the negative aspect of stakeholders. This singular focus
indicates a lack of a positive view on stakeholders and a lack of
practical approaches to managing opportunities that may be
posed by them. We, thus, suggest that risk–stakeholder
researchers and practitioners should adopt a broad view of
stakeholders by including both threats and opportunities into
stakeholder analysis, which may modify risk analysis and
assessment and risk response measures. It is possible that internal
stakeholders' positive and cooperative behavior can be induced
by appropriate project governance structures (e.g., an alliance
structure) (Guo et al., 2014). External stakeholders can also bring
benefits to the projects, for example, they may provide useful
suggestions with their “local” knowledge (Gullino, 2009).
Collaboration between the internal and external groups may
also be possible (Cuppen et al., 2016). Thus, it requires project
organizations and their managers to shift from a hostile,
negative view on both internal and external stakeholders toward
a more inclusive, positive perspective, and to sense and utilize
advantages of them to pursue the best value for projects. Major
strategic shifts in the business environment require conceptual
shifts in the minds of managers (McCaskey, 1982). Academia
should make efforts to advance such a fundamental and likely
difficult transformation, because the construction practice has a
lasting negative view on the risk and the stakeholder (Wang et al.,
2017; Yang et al., 2016; Zou et al., 2007).

6.2. Enhancing RM ability through vertical and horizontal
stakeholder management

For the second current linkage “management of internal
stakeholders for enhancing their ability in managing risk”, and
consistent with the studies in them, we suggest that stakeholders
are the sources for managing risks and their RM ability should
be enhanced. However, we additionally propose enhancing
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RM ability through the improvement in the management of
stakeholders (corresponding to stakeholder response in the SM
process), but not in the development of specific RM tools. First,
we argue that a project's ability in the RM process is not only
determined by the project management team on site, but also
employees occupying different positions in a project and the
organization the project belongs to. Thus, we suggest that a
project-based organization should establish a multilevel RM
model. RM attitudes from upper leaders and RM culture among
team members across different levels are indispensable in
determining a construction stakeholder's overall RM capability
(Loosemore et al., 2006; Zou et al., 2010). However, this aspect
has been disregarded in the existing literature. Empirical
investigations on RM practices also show that RM attitudes or
systems at the upper organization can be poor, notwithstanding
the relatively mature techniques specific for analyzing project
risk (Choudhry and Iqbal, 2013; Mu et al., 2014). Taking safety
risk management as an example, a meta-analysis found
management commitment to safety was the most critical safety
climate for mitigating workplace injuries and accidents (Beus
et al., 2010). Furthermore, even when senior managers in a larger
organization or project put high priority to risk, RM practices
may vary across work subunits/groups (Zohar, 2010). Thus, to
foster an organization's overall RM capability in a project, it is
necessary to develop a robust multilevel RM model within the
organization, advancing RM awareness and ability from upper
leaders in organizations to team leaders to individual team
members, where key RM dimensions for each level are likely to
vary (e.g., RM commitment from the upper management versus
RM skills from the direct manager versus risky activities
avoidance from the frontline workers).

Second, the literature within this linkage indicated lacked
theoretical foundations or practical advices for unifying multiple
organizations to manage risks in a collaborative way. This
phenomenon was also reported in a review of RM research in
temporary multi-organizations (Lehtiranta, 2014). Among the
included literature, empirical surveys in various countries or
regions also reveal that although practitioners desire joint RM,
in reality, the mechanism for such a joint effort is lacking
(Choudhry and Iqbal, 2013; Nguyen and Chileshe, 2015; Tang
et al., 2007). Thus, further efforts are needed to develop practical
measures for aligning diverse project players for concerted
capability in managing project risks to achieve the best value for
the project. To summarize, in addition to the traditional way of
developing RM tools and approaches, internal stakeholders' RM
capability in a project can be enhanced through improved vertical
stakeholder management within an organization itself and
horizontal multiple stakeholder management around the project.
Specifically, we suggest that future research should energize risk
awareness and involvement of members across different levels at
the organization, and establish strategies for collaborative RM
across diverse internal organizations within a project.
6.3. Investigating the mechanism stakeholder differences affect
their variations in risk

For the third current linkage “management of stakeholder
differences concerning risk”, the literature acknowledges the
differences among stakeholders and among their perceptions
and decisions regarding risk. However, we still know little
about how those differences occur and how to manage those
differences effectively. Addressing these questions will benefit
the analysis and management of conflict among stakeholders
and among risks (corresponding to stakeholder (risk) analysis
and response in the SM (RM) process).

We suggest, at the outset, it may be effective to conduct case
studies for an understanding of how different stakeholders
describe, perceive, and handle risk during actual conversations
(Cuppen et al., 2016; Van Os et al., 2015). With case studies, we
may find specific factors related to stakeholders and/or related to
the construction project that contribute to stakeholders' variations
in risk perceptions and decisions. Next, theoretically and empiri-
cally rigorous investigations of the underlying mechanisms
explaining the occurrence of the variation in risk-related
outcomes (e.g., risk perceptions, risk attitudes, risk decisions)
among diverse stakeholders are warranted. For instance, the role
of stakeholders' social structures (Archer, 1995; Friedman and
Miles, 2002) warrants specific consideration. By doing so,
stakeholders can have a better understanding of the differences
with their partners and the roots of those differences. As such,
effective strategies can be developed to resolve conflict among
different stakeholders (benefiting stakeholder management) and
among their perceptions and managerial actions concerning risk
(benefiting risk management), whereby mutual benefits to the
fields of risk and stakeholder management can be expected.

6.4. Establishing a holistic picture among the management
process and outcome of RM and SM

As shown in Fig. 10, the fourth current risk–stakeholder
linkage refers to the effects of SM processes on RM outcomes as a
project performance indicator, the effects of RM processes on SM
outcomes as a project performance indicator, and the combined
effects of SM and RM processes on project performance. To
Fig. 10. A framework for research on interrelatedness between RM and SM and
effect on project performance. Note: RM = risk management, SM = 
stakeholder management. The black solid arrows denote the current research
theme; the red dashed arrows denote future directions. (For interpretation of the
references to colour in this figure legend, the reader is referred to the web
version of this article.)
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attain a clearer picture of this linkage mode, we first suggest it is
essential to distinguish between process variables and outcome
variables, the first set of variables should reflect management
procedures, activities, and functions of risk (e.g., risk allocation)
and stakeholder management (e.g., plans and resources for
managing stakeholders), whereas the second set of variables
should reflect the objectives and expectations of RM (e.g.,
reduced threats) and SM (e.g., increased cooperation among
stakeholders). Both sets of variables together reflect the
effectiveness of RM and SM.

In Fig. 10, the black solid lines represent the major focus in the
existing literature, namely, the effects of SM process variables on
the outcomes of RM. However, the red dashed lines indicate the
areas that future research should address. The first direction is
how RM process variables impact the outcomes of SM, which
has received limited attention as shown by the literature review
results. As a mature scale for measuring construction SM
outcomes is currently lacking (Oppong et al., 2017), this first
direction largely depends on the development of robust scales of
construction SM outcomes. The second direction is to understand
how elements associated with integrated management processes
of risks and stakeholders will influence the project performance
specifically related to risk and stakeholder outcomes, or a wide
range of project performance. This direction requires comparing
the benefits of RM and SM when implemented separately and
when integrated, on the evidence from realistic cases.

To summarize, the literature review revealed that construction
risk and stakeholder integrated management was feasible and can
benefit the fields of risk and stakeholder management. That said,
however, IMSs of construction risk and stakeholder is lacking. A
few studies (e.g., Du et al., 2016; T. Wang et al., 2016) indicated
that integration of management process elements concerning risk
and stakeholder would enhance project performance. Research
on IMSs in organizations has also demonstrated benefits of
integration. For example, a literature review of quality and
environment IMSs has found it to be of greater benefits than
implementing quality and environment management separately,
resulting in improvements such as cost savings and a more
positive organizational image (Bernardo et al., 2015). Thus, we
think IMSs of risks and stakeholders in construction projects are
possible and promising to the field of project management. As we
illustrate in Fig. 11, the establishment of IMSs for risk and
stakeholder in construction projects relies on the advancement of
the four risk–stakeholder linkage modes derived from the
Fig. 11. A research roadmap linking the risk–stakeholder linkage
existing literature. The first three linkages concern integration in
the management process of construction risk and stakeholder; the
last linkage refers to the examination of the effects of combined
RM and SM processes on project performance in terms of RM
and SM outcomes or a wide definition of project performance.
With both the theoretical advancement and lessons learned
from accumulated practices of risk–stakeholder integration in
those four modes, it is expected IMSs for construction risk and
stakeholder management can be developed.

7. Discussion and conclusion

Traditional efforts for improving risk and stakeholder
management are largely undertaken in isolation. Instead, we
proposed that integrated thinking and management of risks and
stakeholders is feasible and may illuminate alternatives and new
ideas for improving risk and stakeholder management effective-
ness. The hypothesis was conceptually validated by the current
results obtained with the systematic literature review method,
namely, the thematic analysis of the four risk–stakeholder
linkage modes identified in the existing literature and the future
research agendas, which were proposed against the current status
and the state-of-art research concerning the concept, management
of risks and stakeholders and their similarities. This study thus
suggests both researchers and practitioners be aware and find
approaches for the connection and integrated management of
construction risk and stakeholder, rather than merely managing
risk or stakeholder in isolation. Below, we summarize the main
findings and point out their implications for theory and practice.

7.1. Major findings and implications

Using a systematic literature review of 79 construction
relevant papers, we found four risk–stakeholder linkage modes:
(1) management of risk based on stakeholder identification,
(2) internal stakeholders' responsibility and ability in the RM
process, (3) management of stakeholder differences concerning
risk, and (4) interrelatedness between RM and SM and effect on
project performance. In the construction sector, RM has been
frequently integrated into the fields of quality, cost, schedule, and
safety management (Loushine et al., 2006; Love et al., 2016; Luu
et al., 2009; Pawan and Lorterapong, 2016). The practices in
construction project management also suggest that risk and
stakeholder issues can be interwoven (Ward and Chapman, 2008;
modes with risk–stakeholder integrated management systems.
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Zhang, 2011; Wang et al., 2017). However, these studies are
scattered; a systematic clarification of how RM and SM connect
to one another is lacking. The four linkages that were identified
provide us a picture of how RM and SM can connect and will
inspire future effort aiming to enhance the connection between
construction risk and stakeholder management.

Based on the identified four linkage modes between RM and
SM, we further justified that the effectiveness of RM and SM
can be mutually enhanced from the perspective of integration.
Specifically, we first clarified the process domain and the
outcome domain concerning RM and SM and the concept of
their effectiveness, and then demonstrated that certain stages of
risk and stakeholder management process can be integrated
for mutual effectiveness both in the process domain and the
outcome domain. This clarification and demonstration adds
knowledge to the existing literature, where specific descriptions
of the benefits from RM to SM or vice versa are rare. The idea
that RM can benefit from managing stakeholder is implied by
studies such as Yang and Zou (2014), however, only one-way
benefits from SM to RMwere studied and the benefits are implicit.
Other management areas can be boosted through management
of risk. Luu et al. (2009) and Shokri et al. (2016), for example,
identify risk factors to project schedule and analyze the effect of
those factors using network theories, whereby schedule perfor-
mance is improved through management of risks (related to
schedule). However, whether SM can be enhanced through
management of risk remains unclear. Research agendas for
enhancing the effectiveness of RM and SM through integration
strategies may serve as a basis for promoting theoretical and
practical developments of risk–stakeholder integratedmanagement
in the pursuit of mutual benefits and overall project performance.

Taken together, the present study contributed to the current
risk and stakeholder research in construction by proposing and
demonstrating that management processes and management
outcomes of risk and stakeholder management can be enhanced
through new ways of thinking about, analyzing, and then
managing risk and stakeholder issues in a holistic and integrated
way. This is meaningful for both theory and practice as most
previous management strategies for risk and stakeholder remain
segregated, limiting our knowledge, understanding, and practice
of risk-stakeholder integration management. The distinctness of
the different project management areas (PMI, 2013) has evoked
fruitful academic outcomes and practices in each area; it is useful
to pay attention to IMSs that support collaboration among diverse
project management areas for improving effectiveness and
efficiency in resource allocation and improving overall perfor-
mance within the entire project.

7.2. Limitations and future research

The authors acknowledge the defects of the literature review
method, especially those concerning the literature sampling
criteria and analysis (Denyer and Tranfield, 2009; Mostafa
et al., 2016). Literature searching can never be exhaustive.
Certain relevant publications may be not included; for example,
they may use “contractor” to refer to the stakeholder notion but
not the searched keywords “stakeholder” or “project participant”.
Related studies may be also missing for the authors' inability to
relate the research topic to the connections between risk and
stakeholder issues. Also, although rigorous content analysis
processes were conducted by two coders, cognitive biases can
never be eliminated, and thus there may be drawbacks in the
analysis and induction of the research themes. The present study,
a conceptual analysis, merely acts as an initial attempt to the
demand for risk–stakeholder integration in construction projects.
Denyer et al. (2008) argue that the output of systematic review
should be heuristic, namely, providing clues/ideas but not
detailed solutions for field problems. This research thus aims to
inspire more successful trials and practices concerning integrated
management of construction risk and stakeholder, testing
empirically as to how to integrate RM and SM effectively for
producing two-way benefits, ultimately fulling the goal of
establishing IMSs of risks and stakeholders. Finally, owing to
the large number of articles for reviewing, the review at times
needed to stay at a general level, providing a broad overview
rather than a meticulous account of very detailed findings. More
specific research is required to carry out in-depth analyses of each
identified theme.
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