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Abstract. International construction projects are facing various severe risks from country, partner, company, and project.
Global contractors have suffered heavy losses. Previous researches have proved that an available organizational risk reposi-
tory is a reliable knowledge source that can be used to introduce experience-based solutions of how specific risks can be
managed in international construction projects. The construction of the organizational risk repository calls for an effective
feedback mechanism that dispels the organizational culture of unwillingness to disclose management failure and encour-
ages proactive creation and retention of data and information on historical projects and risk-related knowledge. Hence,
this paper proposes a risk causation model for international construction projects (RCM_ICP) to support such a mecha-
nism. RCM_ICP links response measures to the chain of risks to identify management failures and conduct modifications,
thereby promoting thinking on the part of the management and capturing key risk management experiences. It includes a
category component for the efficient retrieval of relevant knowledge based on country-related factors. Besides, this paper
proposes the risk review procedures as the instruction of RCM_ICP. Hence, this research breaks the barriers of sharing
information between project and organization levels in a project-based industry.

Keywords: risk management, accident causation model, international construction projects, knowledge management, or-

ganizational learning.

Introduction

International construction projects kept on an increase
and became an important market for global contractors.
However, international construction projects manifest
more complex web of project systems given the multi-
nationalization of participants, diversity of currency and
payment, internationalization of technical specifications,
and standardization of contract performance procedures.
Thus, contracting international construction projects is
universally considered “high-risk business” (Akgul et al.,
2017; Bu-Qammaz et al., 2009; Chang et al., 2018a; Hastak
& Shaked, 2000; Isaka et al., 2017; Lee et al., 2016; Zhu
et al., 2019). It is reported that global contractors have
suffered heavy losses in the international market due to
poor risk management (Lee & Han, 2017).

Although each project is unique, certain knowledge
gained in previous projects may offer valuable suggestions
to risk management activities for future projects (Tserng
et al., 2009). The identified risks, the occurred risk events,
and their consequences within each project constitute the

tacit knowledge kept by individuals. However, given the
high staff turnover in the construction industry, critical
knowledge for risk management rooted in individuals’
minds and experiences may be lost (Coners & Matthies,
2018). To solve the problem, all this risk-related knowl-
edge needs to be captured and then retained in the orga-
nizational risk repository so that it can be transferred to
organizational knowledge (Eken et al., 2020). It implies
that the retention of documented information on histori-
cal projects with their risks is capable of disseminating
lessons learned and the best practice from completed proj-
ects and thus avoiding the repetition of errors and extra
work in future projects.

Recent literature has highlighted the benefits of or-
ganizational risk repositories on risk management in in-
ternational construction projects. For example, Dikmen
et al. (2008) developed a tool to facilitate the construction
of a lessons-learned database that contains the informa-
tion related to risk assessment throughout the life cycle
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of a project. Yildiz et al. (2014) incorporated the lessons
learned database into a risk mapping tool so that deci-
sion-makers may refer to risk event histories of previous
projects to make estimations about forthcoming projects.
Okudan et al. (2021) suggested that decision-makers can
retrieve similar projects in the corporate risk memory
(i.e., a database) and use their risk-related knowledge as a
starting point for the risk management of current projects.
In addition, various organizations, such as Project Man-
agement Institute (2017), International Organization for
Standardization (2018), also pointed out the necessity of
constructing organizational risk repositories.

Although the organizational risk repositories proposed
in the aforementioned literature did provide physical
structures to store risk-related knowledge, their applica-
tion is limited in practice due to some deficiencies. For
example, most of these structures focused on the data and
information related to risk assessment for better quantifi-
cation of risk impacts and likelihood of risk occurrence.
They ignored capturing the knowledge for risk response
and risk monitoring (such as the selected response mea-
sures and their effectiveness). Moreover, the lack of a
component that makes the risk-related knowledge easy to
retrieve and identify is another challenge (Okudan et al.,
2021). This is particularly important for overseas projects
because overseas projects are usually conducted in an un-
acquainted environment, and it is difficult to find compa-
rable cases. Most importantly, people are usually unwilling
to talk about problems occurred in a project, especially
wrong strategies and managerial decisions (Dikmen et al.,
2008). The lack of an effective feedback mechanism may
cause the repository to stop accumulating new experiences
and eventually be out of date. That is to say, the organiza-
tional risk repository should be well structured to facili-
tate feedback of risk-related knowledge, with the aim of
promoting continuous improvement of risk management.
However, such a structure is still lacking in the literature.

Hence, this paper proposes a risk causation model for
international construction projects (RCM_ICP) to provide
such a structure. The accident causation model is a widely
adopted structure to investigate sources of safety accidents
and capture knowledge for safety management. Although
it has not been extended to investigate risk events in inter-
national construction projects, it provides inspiration. In
the proposed model, RCM_ICP links response measures
to the chain of risks intending to examine the effectiveness
of the response measures. Moreover, it includes a category
component for the effective identification and efficient re-
trieval of relevant knowledge based on country-related
factors. Lastly, it encourages thinking from the perspec-
tive of management, which in turn facilitates feedback of
knowledge for risk management and promotes continuous
improvement of risk management at both project level and
organization level.

The remainder of this paper is organized as follows.
Section 1 reviews the literature on organization risk repos-
itories for international construction projects and accident

causation models. Section 2 demonstrates the construc-
tion and instruction of the proposed model. Section 3 il-
lustrates its application at both project and organization
levels. Final section summarizes the contributions of this
research and provides suggestions for future researches.

1. Literature review

1.1. Organization risk repositories
for international construction projects

Recent literature in overseas construction management
has widely discussed the application of organizational risk
repositories in risk management. These researches can be
divided into two types according to the research methods.

The first type of researches utilized a collection of sta-
tistical techniques such as structural equation modeling
(Niu et al., 2019; Viswanathan et al., 2020), factor analysis
(Chang et al.,, 2018b; Li et al., 2020), and network anal-
ysis (Chen et al., 2019), with the aim of identifying the
major risks and their propagation mode in international
construction projects. For example, Chen et al. (2019)
extracted 52 cost overrun risks and 158 risk paths from
the repository with 156 engineering cases and established
a cost overrun risk propagation network. Chang et al.
(2018b) noted 14 significant political risk paths using the
repository with 264 valid cases conducted by Chinese con-
tractors. Viswanathan et al. (2020) analyzed the collected
data from 105 questionnaires to identify risk mitigation
measures and test their influence on the success criteria
of international construction projects. Notably, given the
“project-based” nature of the construction industry, there
is no standard set of major risk factors or risk paths appli-
cable to all projects. Besides, the performance of such sta-
tistical techniques significantly relies on the quality of the
repositories, which was not analyzed in these researches.

Hence, the other type of researches applied the method
of analogical reasoning such as case-based reasoning. They
suggested the decision-makers retrieve similar projects
in the organizational risk repository and use their risk-
related knowledge as a starting point for the risk manage-
ment of current projects. For example, after constructing
a case library to store the cost performance of historical
projects, Zhu et al. (2021) proposed a case-based method
to predict the impact of country-related risk on cost over-
run for overseas infrastructure projects. After developing
a relational database to store historical risks, Okudan et al.
(2021) presented a case-based tool to create, update, and
check risk registers for forthcoming construction proj-
ects. In summary, case-based reasoning is a potential way,
but these studies remain some limitations. Most of them
ignored the risk response process because these reposi-
tories failed to store the selected response measures and
their effectiveness in previous projects, leading to a loss
of knowledge for risk response. In addition, although the
aforementioned repositories are standardized, the review
and record processes are generally independent of risk
management processes and lack formalized procedures.
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This may cause the repository to stop accumulating new
experiences and eventually be out of date.

Consequently, the organizational risk repository should
be well structured to improve its quality, thus enhancing
its practicability. Although several authors have devoted
efforts to developing knowledge management tools in the
construction management literature (Eken et al., 2020;
Kivrak et al., 2008), most studies are generic reposito-
ries that embody all types of knowledge. As a result, the
knowledge for risk management tends to be fragmentary
and hard to be retrieved in extensive repositories. There
are only a few researches conducted from the perspec-
tive of developing a repository that specific to risk-related
knowledge, as listed in Table 1. According to the practical
needs, the organizational risk repository should possess
several characteristics. Firstly, the repository should cap-
ture and store all the risk management processes and their
outcomes. Therefore, the information and data of risk re-
sponse and risk monitoring activities and their outcomes
should be included (A in Table 1). Next, international con-
struction projects usually involve risks specific to inter-
national transactions, which vary significantly according
to different host countries. A category component should
be included for the efficient retrieval of similar projects
and relevant knowledge based on country-related factors
or other project features (B in Table 1). Furthermore, the
structure of the repository should support an effective
feedback mechanism that is coupled with risk manage-
ment processes (C in Table 1). In this way, it can promote
continual improvement of risk management by facilitating
feedback of risk-related knowledge. Obviously, the exist-
ing organizational risk repositories are unable to meet al.
needs and remain some limitations.

1.2. Accident causation model

To make up for the above limitations, this paper introduc-
es the theory of the accident causation model (also called
the incident causation model). In the field of health and
safety management, the accident causation model is exten-

sively adopted to investigate safety accidents and capture
knowledge for managing accidents. It was first proposed
by Heinrich (1941) to explain the relationship between
safety accidents and the causes that lead to them.

Over the years, system models have replaced the initial
isolated event model and have been popular for close to
two decades (Hulme et al., 2019). Numerous famous acci-
dent causation models have abounded in literature, includ-
ing the Swiss Cheese Model, AcciMap, the Human Factors
Analysis and Classification System (HFACS), the Systems
Theoretic Accident Model and Processes (STAMP), and
the Functional Resonance Analysis Method (FRAM). To
date, several studies have revised these models to support
thorough accident analysis for specific industries. For ex-
ample, Chen et al. (2021) developed an Accident-causing
Model to predict and prevent human accidents in electri-
cal fires. Lam and Tai (2020) proposed a network analyti-
cal framework to investigate the factors and effects of rail-
way incidents. Woolley et al. (2020) applied and extended
the STAMP method to present a control structure model
of construction in Australia.

This paper adopts the theory of system model to
improve the structure of organizational risk repository
for international construction projects for two reasons.
First, system models reinforce the concept of multiple-
causation, where the cause of an incident does not lie in
one line of causation (Chua & Goh, 2004). This provides
a theoretical basis for connecting the response measures
to the chain of risks as long as considering the effective-
ness of response measures as one of the causes of the risk
events or consequences. Then, system models highlighted
the role of the organization. They held that the latent fac-
tors causing the accidents reside in the organization. These
factors should be identified and improved during the ac-
cident investigations. Otherwise, the accidents already oc-
curred in previous projects would reoccur in a new one.
This idea provides a reference for promoting improvement
of risk management on the organization level through an
effective feedback mechanism.

Table 1. A review of the existing organizational risk repositories

Authors Year Brief description A B C

Tah and Carr 2001 A common language for describing supply chain risks based on [ [ [
a hierarchical-risk breakdown structure

Dikmen et al. 2008 A relational database to store and update risk-related information M

Fidan et al. 2011 An ontology for relating risk and vulnerability to cost overrun
in international projects

Yildiz et al. 2014 A database system that represents risk event histories of international
construction projects based on an ontology

Ding et al. 2016 An ontology-based semantic network that links risk knowledge ]
to specific objects in the BIM environment.

Zhu et al. 2021 A case library to code and store historical risks in international M
construction projects

Okudan et al. 2021 A database that includes risk-related knowledge about past projects M M
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2. Risk causation model for international
construction projects

This paper proposes a risk causation model for interna-
tional construction projects (RCM_ICP) to provide a
structure to capture and transfer knowledge for risk man-
agement. The structure of RCM_ICP is initially developed
based on an extensive literature review. Then, this research
conducted a series of group discussions with experienced
professionals to examine the applicability of RCM_ICP.
These professionals included five staff members of the
China International Contractors Association and seven
members from two Chinese construction companies. All
experts have over six years of managerial positions and
have been involved in more than three international con-
struction projects. In each group discussion, the authors
firstly introduced the construction and usage of the pro-
posed model to ensure consistent understanding. Then
the experts were invited to review the major risks that
occurred in their last project according to the introduced
model to test whether the risk-related knowledge they ob-
tained from the risks was explicitly captured and retained
in the structure of the model. After that, the authors con-
ducted exploratory discussions with the experts to find
out the model’s problem when applied to practice. After
all group discussions, the authors improved the model
and tested it in five major risk events in different overseas
projects. The risk reports were submitted to the experts for
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their approval. One of them will be described in detail in
the next section of this paper. Finally, a general structure is
identified to form the RCM_ICP, as depicted in Figure 1.

2.1. Structure of RCM_ICP

The first two components are “International Construction
Project” and “Situational Variables”. They label the criti-
cal characteristics of the project system in which the risk
occurred. Hence, decision-makers can retrieve similar
projects or situations in the extensive repository accord-
ing to these two components. “International construction
project” is designed for primary retrieval of similar proj-
ects. It is divided into four parts and records the basic
information of the host country, partners, contractor,
and construction project. “Situational Variables” is a set
of quantitative indicators designed for further retrieval of
similar situations. The selection of the situational variables
is based on the retrieval algorithm proposed by Zhu et al.
(2021). The variables related to the host country is quan-
tified according to the various global index. For example,
“Government stability” refers to the “Political Stability In-
dex: from Global Economy. More information on the data
source can be seen in the research by Zhu et al. (2021).
The third component “Risk Path” is cited from related
literature (Chang et al., 2018b; Charkhakan & Heravi,
2018; Chen et al,, 2019; Eybpoosh et al.,, 2011; Liu et al,,
2016) to illustrate the propagation chain of potential risks.

Situational Variables International Construction Project
Host country | Host country | Partners l
e Political Situation (Gov ent stability, I | relationship, Corruption and bribery, War and terrorism) =
e Economic Situation (GNI Growth, Inflation, Exchange rate) [ Contractor l [ Co;i:,l:;?on J
I
e Social Situation (Language barrier, Criminality, Sub: e abuse, Legal difle )
e Market Situation (Import and export restriction, Logistic availability, Manpower availability, Infrastructure)
*  Environmental Situation (Climatic suitability)
Partner Contractor Project
¢ Consulant e  Experience ¢ Construction Complexity
e Designer ¢ Resource e Project Type
e Owner e  Suff e Delivery System
« . - .. e Payment Type
e Secitlement Mode
Prevention N
Risk Path
Organizational Response Measures Immediate Causes Source
Factors Failures
(Reason for Failure) High-risk Force <:> Adverse
Policy Lack of conditions majeure change
measures
Supervision G ; ; é l/: Pre-event
P > > High-risk —>
Risk Culture Inadequate acts
measures Event
Procedures Increase in Increase in
Inadequate Personal factor Quantity unit cost
execution N
Decrease in Dela
Productivity Y
Post-cvent > l
Consequence (Cost Loss)

Figure 1. Risk causation model for international construction projects
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Risk path consists of sources, events, and consequences,
indicating three stages of risk occurrence, such as “de-
sign problems - increase in work quantity — cost over-
run”. “Source” refers to the starting point of the occur-
rence of the risk path. It affects the probability of event
occurrence through adverse change and force majeure.
Adverse change implies a negative change from the initial
conditions of the project system, such as “adverse change
in restrictions for foreign companies”. Force majeure is
the occurrence of a sudden unexpected event that causes
problems in a project, such as a pandemic, an earthquake.
Events can be described as increases or decreases in per-
formance indicators, such as quantity, productivity, qual-
ity, and time. Figure 1 shows the top 4 events that fre-
quently occurred in the international projects carried out
by Chinese contractors. The event will have impacts on the
outcomes of the project and cause cost loss. In this paper,
cost loss is discussed as a typical consequence. In general,
the occurrence of a risk event is inevitably caused by one
or more risk sources, and one risk source may lead to the
occurrence of one or more risk events. Each risk event has
a consequence.

The components “Immediate Causes’, “Response Mea-
sures Failures”, and “Organizational factor” are designed
to investigate the risk occurrence scenarios from the per-
spective of management. They are used to determine the
effectiveness of response measures to the occurred risks
at three stages of the risk path (respectively prevent, pre-
event, and post-event stage). “Immediate Causes” answer
to these questions: Why the risk source occurred, why
the source led to the event, and why the event led to the
consequence. That is to say, immediate causes refer to
the high-risk acts or conditions that let the risks develop
from source to event and then to consequence. For ex-
ample, for the risk path “design problems - increase in
work amount - cost overrun’, the immediate causes at pre-
vention, pre-event, and post-event level are, respectively,
“the lack of communication with the designer”, “defects
in detailed construction drawings” and “the lump sum
payment contract & low contingency reserve”. High-risk
acts can be influenced by high-risk conditions. Vice versa.
Personal factors also may cause high-risk acts. “Response
Measures Failure” is the reason why response measures
failed to prevent the immediate causes, namely, the iden-
tified failure that causes high-risk acts or situations. The
risk response measures are divided into three categories.
Prevention measures decrease the probability of occur-
rence of the source, pre-event measures respond to the
source to lower the severity of the events, and post-event
measures reduce the impact of the event on the project
cost. When a risk occurs, the response measures will be
systematically reviewed to determine whether measures
were lacking, whether the selected measures were sufhi-
cient to control the risk, or whether the selected measures
were inadequately executed. In this way, appropriate rec-
ommendations can be made to improve the risk response
measures. “Organizational Factors” can be understood as
the latent factors that lead to the failure, such as poor risk

culture and informal procedures to conduct risk response
activity. This component encourages the organization to
accept the responsibility to implement self-changes to re-
spond to the risks rather than lay the blame upon personal
factors or coincidence.

The proposed RCM_ICP has several useful characteris-
tics. First, it inherits the concept of multiple-causation and
links the response measures to the risk path by consider-
ing the failure of response measures as another cause of
risk propagation. Each time a risk occurs, decision-makers
are encouraged to review the selected response measures,
determine the failure, and conduct modifications to pre-
vent similar risks. In this way, the selected response mea-
sures and their effectiveness can be captured and stored
in the model, hence avoiding the loss of knowledge for
risk response. Second, the situational variable component
is included as a category for the effective retrieval of simi-
lar projects and situations. It makes it easier to transfer
risk-related knowledge from one project to others since
decision-makers can identify potentially relevant content
through similarity between projects or situations. Further-
more, RCM_ICP emphasizes the impact of the incompe-
tence of the organization on the propagation of risk path
and promotes further self-examination on organizational
factors. This is conducive to a summary of key risk experi-
ences from the perspective of organizational learning. In
general, the usage of RCM-ICP is able to facilitate feed-
back of risk-related knowledge and promote continuous
improvement of risk management at both project and or-
ganization levels, as shown in the following section.

2.2. Usage of the RCM_ICP

Essentially, RCM_ICP can couple the organizational risk
repository with the risk management process by provid-
ing a structure for the risk review activity, as shown in
Figure 2.

This paper defines risk review as “the formal review
when risks occur that captures key risk experiences for
improving risk management for the current and future
projects”. Risk review aims to facilitate feedback of risk-
related knowledge at two levels. Generally, the risk man-
ager will monitor the occurrence of risks, namely whether
there is an occurrence or change of a particular set of cir-
cumstances during the life cycle of a construction proj-
ect. Given the nature of the “high level of uncertainty” in
international construction projects, the likelihood of risk
occurrence is considerably higher than in domestic proj-
ects. When a certain risk occurs, risk review procedures
should be activated to collect relevant information on
the risk occurrence scenarios, examine the effectiveness
of response measures, and make changes to the failure
measures, hence achieving improvement of risk manage-
ment at the project level. Meanwhile, it encourages further
summarization of key risk experiences that have a certain
general relevance for future projects and identification of
the organizational factors. It improves risk management at
the organization level by transferring such knowledge to
the organizational risk repository.
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Risk Management Process
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Figure 2. Risk management process

From the aspect of the project level, RCM_ICP ensures
systemic and thorough review on the occurred risks to im-
prove response measures for the current project. This pa-
per proposes the formal procedures to review risks based
on the RCM_ICP, as depicted in Figure 3.

The first step is to identify situational variables. Essen-
tial information about the host country, the partners, the
contractor, and the project must be collected. The second
step is to describe the risk path. The next step is to ana-
lyze the immediate causes at three stages. Subsequently,
the relevant measures to deal with such immediate causes
are listed, and the failure of the selected measures can be
respectively identified through the following issues. The
existence of selected measures and the execution of these
measures must be checked to determine why the preven-
tion measures failed to prevent the occurrence of the
source, pre-event measures failed to intervene in the event,
and post-event measures failed to decrease the impact of
the event. Moreover, whether the deviations contribute to
the occurrence of the risk path must be ascertained. If no
relevant measures are existing in the response measures,
then “lack of measure” failure is presented. If relevant
measures exist, then the deviations between the selected
measures and actual measures will be evaluated. If actual
measures are the same as selected measures and the risk
path still occurred, then there is “inadequate measures”
failure. In case of execution deviations, the adequacy of the
selected measures is evaluated subsequently. If the devia-
tions between the selected measures and actual measures
contributed to the risk path, then there is an “inadequate
execution” failure. When the deviations did not contrib-
ute to the risk path, there remains “inadequate measures”
failure. Finally, the investigation will focus on making
changes to the failure measures to avoid the recurrence of
the risks in the same project. If necessary, it should also
determine the organizational factors. In summary, the risk
reviewing procedures based on the RCM_ICP are capable
of identifying the failure of response measures and making

recommendations to compensate for it, hence improving
the risk response measures at the project level in a reac-
tive way.

From the aspect of the organization level, RCM_ICP
contributes to the construction and evolvement of the or-
ganizational risk repository. Because RCM_ICP provides
a common structure to record all the risk management
process and their outcomes and divides a long risk re-
port into short phrases. This shows the potential to de-
velop a database that allows knowledge transferring to
the risk management process of a new project. Decision-
makers can retrieve similar projects and identify relevant
knowledge according to the situational variables. Thus,
decision-makers needn’t develop the risk register and re-
sponse measures from scratch. Furthermore, RCM_ICP
can further facilitate organizational improvement by en-
couraging in-depth investigation of organizational factors.
The determination of organizational factors is difficult, but
this process is necessary to facilitate self-examinations of
the organization. In this context, the reviewing procedures
could provide more information for the organization to
achieve self-changes in policy, culture, or procedures, not
just documented data and information of historical proj-
ects and their risks.

3. Application

The application of RCM_ICP is tested in an international
construction project executed by a leading construction
company in China. The sample project is a railway con-
struction project in Saudi Arabia. The project experienced
a serious delay in the work process. The contractor had to
pay a large number of liquidated damages due to failure to
complete contracted construction content before a certain
key date. The purpose of risk review is to identify the fail-
ure of the response measures, propose appropriate meas-
ures to compensate for it. Although the risk review can-
not mitigate the damage of the occurred risk events, the
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Figure 3. Formal procedures to review risks based on the RCM_ICP

improved measures can prevent the recurrence of similar
risks in this project and the future ones to some extent.
After the risk review, the relevant risk knowledge can be
structured based on RCM_ICP, as shown in Figure 4.
The first two steps of the reviewing procedures are to
record the situational variables and to describe the risk
path. The variables of the “host country” category can be
determined according to the aforementioned global index.
The contractor and partners are anonymous as required.
More information is detailed presented in Figure 4, as well
as a brief introduction to the developing process of the
risk event. The consequences are cost overrun ($2 mil-
lion). A “delay in Work Process” event has directly caused
the consequence. The starting point is the source “adverse

change in labor availability” and “adverse change in work-
ing days”

The risk review then analyzed the immediate causes
and identified response measures failures at the preven-
tion, pre-event, and post-event level. Taking the preven-
tion level as an example, one of the immediate causes is
that the contractor underestimated the impact of religious
differences, hence leading to labor issues. First, only local
believers were allowed to enter the construction site in
Mecca, which caused the adverse change in labor avail-
ability. Then, the local believers did not participate in the
construction during Hajj and Ramadan, which caused the
adverse change in working days. Hence the immediate
causes are determined. There is only one relevant mea-
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sure in the selected measures of this project. That is “a
certain proportion of local workers”. The contractor did
recruit some local workers before commencing the work.
Although the number had reached the required propor-
tion but was still not enough for this project. It denotes
that the selected measure is insufficient to prevent the im-
mediate causes. Therefore, the investigation revealed an
“inadequate prevention measure” failure.

The last step is to determine the underlying reasons
for failure and make recommendations to improve the re-
sponse measures. According to the immediate causes, the
recommendations for prevention measures are to adopt
a higher proportion of local workers according to total
man-hours and available working days. So that similar
events will not occur in the same project and future ones.
The organizational factors for inadequate prevention mea-
sures are determined as lack of in-depth market research
and lack of experience in a religious country. Based on the
preceding case study, the organization should take action
to compensate for the gap, such as setting up strict mar-
ket research procedures. The reviewed information at the
other two stages is also presented in Figure 4.

This case study confirmed that the application of
the RCM_ICP in risk review could capture risk-related
knowledge to improve risk management at the project
level because the measures that could have prevented the
occurrence of the risks are recommended. If every oc-
curred risk event can be reviewed based on RCM_ICP,
the accumulated risk records would capture more relevant
knowledge including the likelihood of risk occurrence, the
impact of risk events, and the effectiveness of response

E Zhu et al. Risk causation model to capture and transfer knowledge in international construction projects

measures. Otherwise, such knowledge often remains in
the individual experience of the project participants im-
plicitly instead of being retained in the organizational risk
repository explicitly. In addition, this section also deter-
mines the organizational factors. It would help the orga-
nization to improve its culture and procedures.

In order to further test whether the application of
RCM_ICP could facilitate the construction and evolve-
ment of the organizational risk repository, this research
has been applied in a Chinese construction company that
remains active in the international contracting market.
RCM_ICP was embedded in the structure of the compa-
ny’s risk repository for ease of use, as shown in Figure 5.
In addition, the risk management process was coupled
with the organizational risk repository, as illustrated in
Figure 6.

In general, the company staff needs to activate the risk
management process by inputting basic information of the
project and the initial value of situational variables. Af-
ter retrieval, they can refer to the risk sources and events
that have occurred in similar projects to identify potential
risks. Next, the staff can analyze the likelihood and im-
pact of a certain risk by calculating the ratio of occurrence
number and the total number of similar projects as well
as the ratio of cost loss and project budget. Then, they can
generate a set of response measures by referring to the
selected measures and the recommendations for measures
in similar projects. These measures would usually be prac-
tical and effective since they had been implemented and
reviewed before (Chua & Goh, 2004). Finally, the RCM_
ICP facilitates the improvement of response measures for

International Construction Project
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Figure 5. Embedded RCM_ICP in the structure of the company’s risk repository

the current project during risk monitoring once again. In
this way, the risk repository will continuously accumulate
new experiences and facilitate the improvement of risk

management at the organization level.

The senior management of the company is satisfied
with the improved risk repository and the risk manage-
ment process. They mention that the project managers
used to blame the occurred risk events and their conse-

quences on the nation differences or incompetent local
workers. RCM_ICP identifies “failure of response mea-
sures” as the fundamental cause of risk propagation, The
project managers have to end each risk review with an
examination of the response measures that were formu-
lated by themselves. This promotes proactive thinking on
the part of the management, which in turn contributes
to capturing knowledge. Besides, RCM_ICP facilitates
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feedback of risk-related knowledge through the improved
risk management process. The project manager can ob-
tain a reference for the risk management process by cre-
ating new projects and retrieving similar projects in the
repository. In exchange, they are relatively more willing to
record the risk management process and its outcomes in
the repository. This case study confirmed that the applica-
tion of RCM_ICP can facilitate knowledge feedback and
improve the quality of the organizational risk repository.

Conclusions
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This research proposes a risk causation model for inter-
national construction projects (RCM_ICP) to capture and
transfer risk knowledge, aiming at improving risk man-
agement at both the project level and the organization
level. The proposed model links the response measures to
the risk path by considering the failure of response meas-
ures as the cause of the risk propagation. Hence, each time
a risk event occurs, the effectiveness of response measures
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Figure 6. Risk management process coupled with the organizational risk repository
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will be examined and improved. In this case, it contributes
to dispelling the organizational culture of unwillingness
to disclose management failure and capturing key experi-
ences on how specific risks can be managed. The compo-
nent “situational variables” is included as a catalog for ef-
fective identification and efficient retrieval, which is quite
valuable for reusing relevant knowledge. Furthermore,
RCM_ICP emphasizes the impact of the incompetence
of the organization and promotes the identification of or-
ganizational factors to enhance organizational learning.
This paper also proposed the risk review procedures to
illustrate the usage of RCM_ICP. Therefore, this research
breaks the barriers of sharing information between pro-
ject and organization levels in a project-based industry,
thereby improving the quality of the organizational risk
repositories and enhancing its practicability.

It is noted that risk review should be used as a reac-
tive method because the occurrence of risks might result
in highly undesirable losses or damage. The limitation of
this research is that it failed to provide a proactive way to
capture risk-related knowledge. In addition, the further
work of this research is to optimize the data model of the
organizational risk repository. Considering the complex
relations among risk-related concepts, a graph database
like Neo4j might be a better choice than a relational da-
tabase.
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