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Abstract Economic growth and socio-economic development are particularly important for developing countries; and
the construction industry plays a central role in driving both of these. The general situation observed currently in building
construction in a developing country such as Nigeria is that the output of a construction company is usually characterisedby
poor quality work, cost and time overruns. These characteristics originate because a number of risk factors have not been
properly taken into consideration in the project planning and implementation stage. Therefore, a focus on risk management is
necessary to improve the current project’s poor performance. This paper aims to establish an exclusive and comprehensible
risk management framework which will improve the performance of building construction projects in developing countries.
The improved performance will be in the form of achieving successful project delivery within the time frame, minimising

cost overruns and optimising project quality.
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1. Introduction

Buildings have been considered as one of the most
valuable assets of a nation to provide people with shelter and
facilities for work and leisure[1]. Building construction
projects have been identified as one of the most dynamic,
risky and complex endeavours[2, 3]. An overview of the
traditional construction process can be explained in four
simple stages: conceptual design, construction, operation
and maintenance. However, the passage from one stage to
another is not all “smooth-sailing”, but fraught with
problems[4]. The cost of risk is a concept many construction
companies have never thought about despite the fact that it is
one of the largest expense items[5]. Risk can be managed,
minimized, shared, transferred or accepted. It cannot be
ignored[6]. Risk management helps the key project
participants - client, contractor or developer, consultant, and
supplier - to meet their commitments and minimize negative
impacts on construction project performance in relation to
cost, time and quality objectives[7].

The general situation observed currently in building
construction in a developing country such as Nigeria is that
the output of a construction enterprise is usually
characterisedby poor quality work, cost and time overruns.
These characteristics originate because a number of risk
factors have not been properly taken into consideration in the
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project planning and implementation stage.

To address this challenge, risk management has become
an important part of the decision-making process in
construction industry - as it determines the success or failure
of construction projects[8].

This paper is aimed at developing a comprehensive and
continuous risk assessment framework suitable for the
improvement and management of building construction
project success through a systematic and integrated process
approach of the key risk factors affecting building
construction project delivery. The objectives are: to identify
the major risk factors that have significant impact on
building project performance in developing countries; to
develop a risk management framework pattern involving
identification, assessment, analysis, mitigation and control of
riskon a continuous and practical basis in order to achieve
improved performance and a successful project delivery
within a given time frame, while minimising cost overruns
and optimising project quality.

This paper will review the existing literature on risk
management in construction projects in developing countries.
The work presented in this paper will highlight possible
research in this area, find out their drawbacks and limitations,
and evaluate the potential for further research. A
comprehensive review of risk management literature
published in the project management and construction
management domains will be undertaken.

2. Literature Review

2.1. Construction Project Risk
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Risk is a complex phenomenon that has physical,
monetary, cultural and social dimension[9]. Risk is the
probability of occurrence of uncertain, unpredictable and
even undesirable events that would change the prospects for
the profitability on a given investment[10]. Managing risk is
to minimize, control and share risk and not just pass them off
unto another party[10]. Project in controlled environment
describes risk as the chance of exposure to the adverse
consequences of future events[11]. Consequently, Smith
et al[12] states that risk exists when a decision is expressed in
terms of a range of possible outcomes and when known
probabilities can be attached to the outcomes. A construction
risk is a variable in the process of construction, whose
occurrence results in uncertainty as to the final cost, duration
and/or the quality of the project[13].

However, the environment in which decision-making
takes place can be described in three methods, which include
certainty, risk and uncertainty[8]. Certainty exist only when
one can specify exactly what will happen during the period
of time covered by the decision and conform to the specific
requirements of certainty[8]. However, this does not happen
in the construction industry. Making a distinction between
uncertainty and risk is necessary in order to be able to
explain the influence of these on project performance[14].

Uncertainty is defined as a context for risks as events
having a negative impact on the project’s outcomes, or
opportunities, as an event that have beneficial impact on
project performance[14]. This definition stresses dual nature
of uncertainty in potentially having both positive and
negative influence on the project’s outcomes. Uncertainty
can arise from sources both internal and external to the
project. Consequently, Perminove et al.[14] describes
uncertainty, as an event or a situation, which was not
expected to happen, regardless of whether it could have
been possible to consider it in advance. Hence, uncertainty
is when the established facts are questioned and thereby the
basis for calculating risks (known negative events) or
opportunities (known positive events) is questioned. Thus,
Bryde and Volm[15], provides a holistic view of project risk
as shown in figure 1. using Hargitay and Yu[16] spectrum of
uncertainty which goes from “total uncertainty” to
“certainty”. Where “total uncertainty” being where the
outcome is notknown and alternative outcomes cannot be
identified; “partial uncertainty”” where alternative outcomes
can beidentified but probabilities cannot be estimated; “risks”
when probabilities can be estimated; and ‘certainty’when the
outcome is known.

Is the outcome certain?

Yes

RISK

Can alternative outcome be
identified?

Yes No
Can probabilities
be estimated? — TOTAL RISK
1 1
Yes No
| | CALCULABLE/QUANTIFI INCALCULABLE/
ABLE RISK UUNOUANTIFTABLE RISK

Figure 1. A holistic view of project risk[15]
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Figure 1. shows that uncertainty is a necessary
precondition of project risk, that is, there is ‘risk’ if the
answer to the question: Is the outcome uncertain? Is Yes.
‘Total risk’ replaces ‘total uncertainty’ at one end of the
spectrum of uncertainty[16], in that alternative outcome
cannot be identified. Where alternative outcomes can be
identified but probabilities cannot be estimated there is
‘incalculable/unquantifiable  risk>—instead of ‘partial
uncertainty’. ‘Calculable/quantifiable risk’ exists where
probabilities can be estimated.

Therefore, the management of project risks starts withthe
management of uncertainty. This involves gainingan
understanding of the different sources of uncertainty,such as
errors, imprecision, vagueness, variability, ignorance and
ambiguity[17, 18].

2.2. Risk Management Process for Building
Construction Projects

Building projects in developing countries have constantly
faced great difficulty in controlling time and cost overruns.
An example of poor construction performance can be found
in the Nigeria construction industry. The research conducted
by Okuwoga[19], shows that the performance of the building
construction industry in Nigeria has consistently been a
source of concern to both public and private sector clients.
The study conducted by Okuwoga[19] on some 42 building
projects executed by the federal government of Nigeria
through the federal housing authority, Ogun state housing
corporation, Oyo state ministry of works and housing, and
Lagos state property development corporation (LSDPC)
concludes that the performance of building projects in terms
of cost and time parameters is least satisfactory.

Consequently, Oyewobi et al[20] pointed out that cost and
time overruns have become a cankerworm within the Nigeria
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construction industry today as well as lack of good quality
work of its end product which do not provide many of the
clients’ value for money. Construction projects in Nigeria
are known for overshooting their initial cost budget, which
invariably means it is out of initial time schedule[21].

Construction projects are dynamic, as reported by
Bobick[22] and are characterized by many unique factors but
are not limited to work team rotations, exposure to weather
conditions and changes in topography, topology and working
conditions throughout the project life cycle[23]. Therefore, in
order to improve the chance of success and reduce these
potential risks associated with these building construction
projects, risk management is an important part of the
decision making process for a construction enterprise.

Risk management is a management disciplinewhose goal
is to protect the asset, reputation, and profits an organization
by reducing the possible losses or damages before they
occur[24]. Risk management is one of the nine knowledge
areas (i.e., integration management, scope management, time
management, cost management, quality management,
human resource management, communications management,
risk management, and procurement management)
propagated by the Project Management Institute[25]. Zou
et al[26] describe risk management in the construction
project management context as a systematic way of
identifying, analysing and dealing with risk as associated
with a project with an aim to achieve the project objectives
while Williams[27] describe project risk management as an
integrated process which includes activities to identify
project uncertainty, estimate their impact, analyse their
interactions, control them in the execution stage, and even
provide feedback to the maintenance of collective
knowledge asset.

Risk Identification

A

y

Qualitative or Quantitative Risk Assessment

L

Risk unacceptable Risk undesirable Risk acceptable Risk negligible
y A
Avoid risk Avoid risk Retain risk
Transfer risk Transfer risk
Ignore risk
Share risk
y
Reduce risk » Risk Retain risk

Figure 2. Cyclical risk management process[33]
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Recent developments in the field of risk management have
enabled better understanding of the overall risk management
process[28, 29,30, 31]. Risk management is an activity
process which defines the sources of uncertainty (risk
identification), estimates the consequences of uncertain
events/conditions (risk analysis) and generates response
strategies[32]. Figure 2. shows the cyclical risk management
process, which is carried out independently for each phase of
the construction project.

Risk management in construction is a tedious task as the

objective functions tend to change during the project life
cycle[34]. A properly implemented risk management process
will enhance the successful completion of building
construction projects and thereby make the projects more
profitable. When risk management is applied chaotically and
arbitrarily, it can jeopardize the realization of the project as
most of the risks are very dynamic all the way throughout the
project lifecycle.

2.3. Risk Classification

Table 1. Risks Groups and Risks Factors of Building Construction projects[38]

Risk group

Risk factors

Physical risk Supplies of defective materials

Occurrence of accident because of poor safety procedures

Varied labour and equipment productivity

Environmental risk
Adverse weather conditions

Environmental factors (flood, earthquake,...., etc.)
Difficulty to access the site (very far, settlements)

Defective design (incorrect)

. . Inaccurate quantities
Design risk d

Rush design

Not coordinated design (structural, mechanical, electrical, etc.)

Lack of consistency between bill of quantities, drawings and specifications

Awarding the design to unqualified designers

Undefined scope of working
High competition in bids
Inaccurate project program

Logistics risk

Unavailable labour, materials and equipment

Poor communication between the home and field officers (contractors side)

Inflation

Delayed payment in contracts
Financial failure of the contractor
Unmanaged cash flow

Exchange rate fluctuation

Financial risk

Monopolizing of materials due to closure and other unexpected political conditions

Difficulty to get permit

Ambiguity to work legislations
Legal risk
Delayed dispute resolutions

Legal disputes during the construction phase among the parties of the contract

No specialized arbitrators to help settle fast

Rush bidding

Construction
risk

Undocumented change orders

Design changes

Gaps between the implementation and the specification due to misunderstanding and specification

Lower work quality in presence of time constraints

Actual quantities differ from the contract quantities

Working at hot (dangerous) areas
Political risk

closure

Segmentation of construction process

New governmental acts or legislations
Unstable security circumstances (invasion)

Resource management

Management risk Changes in management ways

Ambiguous planning due to project complexity

Information unavailability (include uncertainty)
Poor communication between involved parties
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Different sources of construction risk have being
identified in previous studies. Many approaches have been
suggested in the literature for classifying risk. El-Sayegh[35]
presented a list of several factors in the terms of Owners,
design, contractors, sub-contractors, suppliers, political,
social and cultural, economic, natural and others.
Nieto-Morote and Ruz-Vila[36] suggested four ways of
classifying risk: project management risk, Engineering risk,
execution risks and suppliers risk. Kuo and Lu[37] group
risk into five sub-sets: Engineering design, Construction
management; construction safety-related, natural hazards
and socio and economic while Dikmen et al[34] categorised
risk into eight ways: Technical risk, managerial risk,
resource risk, productivity risk, design risk, payment risk,
client risk and subcontractors’ risk.

Different approaches can be used to classify the risks
associated with construction projects and the rationale for
choosing a method must serve the purpose of the research.
In this paper, risk will be grouped usingEnshassi and
Mosa[38] method who has classified typical risk groupsthat
are peculiar to developing countries. Table 1 shows the
various groups and the associated risk categorised.

2.4. Risk Assessment in Building Construction Projects

Risk assessment is a critical procedure for
decision-making and projecting success[27]. Azari et al.[39]
reported that its main purpose is to estimate risk by
identifying the undesired events, the likelihood of
occurrence of the unwanted event, and the consequence of
such event. This involves measures, either conducted
quantitatively or qualitatively, to estimate the significance
level of the individual risk factors to the project, so as to
estimate the risk to project success[39].

Practically, different techniques are used to carry out risk
assessment[40]. The result obtained will serve as inputs for
the purpose of optimum decision. Accordingly, with a better
quantification measuring result, managers can recognize
which risks are more important and then deploy more
resources on it to eliminate or mitigate the expected conseq-
uences[39]. According to William[27], the identification and
assessment of project risk are the critical procedures for
projecting success, and they usually become the essential
factors in the decision making process. Risk assessment or as
many researchers call it risk analysis can offer an
understanding to the detailed sources of project risk and
assist construction industries to develop targeted helpful
action.

The approaches that have being frequently used in
carrying out construction project risk assessment include;
Probability analysis such as decision tree analysis, sensitivity
analysis, Monte Carlo simulation techniques; Interval
analysis estimates plausible ranges of results based on ranges
for the input variables; Fuzzy set analysis is used to solve
uncertainty  problems, especially when probability
information is limited and when boundaries of variables are
not obvious[37].
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2.5. Risk Assessment Past Reviews on Construction
Projects

Risk assessment is considered to be the most useful part of
the risk management process[12].Traditionally, thefocus has
been on quantitative risk analysis[41] despite the difficulties
encountered in obtainingobjective probabilities in the
construction industry, where projects are very often one-off
enterprises[42]. As a result, project managers are obliged to
rely onsubjective probabilities[43]. Therefore, as a
probabilistic approach cannot be utilized to quantify risks,
individual knowledge,experience, intuitive judgment and
rules of thumb should be structured to facilitate risk
assessment[34].

For example, pioneering its application in construction,
Mustafa and Al-Bahar[44] adopted the Analytic Hierarchy
Process (AHP) to assess construction project risk. They
applied the concept of value and weight to assess risk
probability and impact. This study also evaluates the
suitability of using AHP to assess construction project risk,
describing its limitations for such applications.

Kangari[2] discusses the attitude of large U.S construction
firms toward risk and determines how contractors conduct
construction risk management based on surveys from top
U.S contractors.

Kartam and Kartam[10]reportwas based on questionnaire
survey on Kuwaiti contractors on the perspective of
construction risk, and the effective actions taken for the
management of such risks, particularly those of time and
finances. The study focused on the assessment, allocation
and management of construction risks. The paper presented
two types of risk management methods: preventive, which
are effective at the early stages of the project life, and
mitigated, which are remedial actions aimed at risk
minimization during construction.

Baccarini and Archer[45] present a methodology, adopted
by the Department of Contract and Management Services in
Western Australia, which ranks projects based on risk. The
methodology utilizes the P-I model, which calculates a risk
score for project cost, time or quality. Like previous models,
although it considers different impacts on project objectives,
it is an over-simplistic approach, averaging the likelihoods
and theimpacts of a risk on project cost, time and quality then
multiplying them to generate a risk score. The final project
risk score being the highest of the scores.

The limitations of the various ways by which construction
risk had previously been dealt with is discussed by
Hillson[46], who proposes assessing both threat and
opportunity simultaneously within P-I models qualitatively
and quantitatively. Jannadi and Almishari[47] attempt to
assess risks associated with various constructions project
activities, defining risk as the potential damage that may
affect personnel or property. They model risk by probability,
severity of impact and ‘exposure’ to all hazards of an activity
and provide software to generate risk scores. However, they
do not provide a methodology for aggregating risk ratings.

Oztas and Okmen[48] presented a literature survey that on
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the issues of risk, risk management/analysis and the
design-build contract system, proposing a schedule and cost
risk analysis model, and to show the applicability of these
models in scheduling and cost estimation of a fixed-price
design—build construction project through a case study.

Zou et al[26], presented an understanding of the key risks
in construction projects in China and developed strategies in
manage them. The risks were prioritized according to their
significance of influences on typical project objectives in
terms of cost, time, quality, safety and environmental
sustainability, and then scrutinized from a joint perspective
of project stakeholders and life cycle.

KarimAzari et al[49] used the fuzzy risk assessment
technique for order preference by similarity to ideal solution
(TOPSIS) method to provide a rational and systematic
process for developing the best model under each selection
criteria. Decision criteria were obtained from the nominal
group technique.

Zavadskas et al[32], present risk assessment of
construction projects which is based on multi-attribute
decision methods. The risk evaluation attributes are selected
taking into consideration the interests and goals of the
stakeholders as well as factors that have influence on the
construction process efficiency and real estate value.
Jaskowski and Biruk[50], present a risk analysis and
assessment framework in which the AHP was adopted. The
proposed risk model is based on evaluating and weighting
the particular project’s characteristics and expected
conditions. Their method is to assist planners in determining
activity duration distribution parameters according to risk
level. Their approach is combined with simulation
techniques, which is argued to improve project planning and
evaluation of risk mitigation alternatives.

Having reviewed different contributions to risk
assessment in the construction sector, it is observed that the

risk models highlighted may not accommodate risk
associated with building construction projects in developing
countries such as Nigeria where cultural and political factors
mainly could influence risk management of a building
construction project. Therefore, a structured and systematic
model to improve risks management in building construction
projects is intended to be the first step towards enhancing the
risk management process for project managers and
contractors working in the construction industries in
developing countries.

3. Proposal for a Robust Risk
Management Framework Suitable for
Building Construction Industry in
Developing Countries

The study proposed a mixed approach involving a
combination of both qualitative and quantitative methods for
this research, to acquire data from all construction
stakeholders.

3.1. Research Design, Methods and Techniques

A systematic approach to risk management for
construction projects consist of the following main stages of;
risk identification, risk assessment and analysis,
riskmitigation and risk monitoring[12, 51, 52, 53; 54]. Figure 3.
provides a view of the first risk management framework as
proposed by Smith et al.

Therefore, in order to meet the research objectives, a
research methodology comprising of literature review, data
collection (questionnaire survey, interviews and case
studies), simulation and modelling, will be adopted to
develop and validate a risk management model.

Appreciate effect of risk on project (a)

Identify sources of data and identification
of effect of risk or projects (b)

Consider project environment and work
load of projects (c)

Appreciate alternative methods of risk
modelling and analysis (d)

risk on projects (e)

Generate method for analysing effect of

Validate method of
analysing risk chosen (f)

€«

Figure 3. Identification, assessment and analysis of construction risk, the first component of the risk management system[12]
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3.2. Research Approach

3.2.1. Literature Review

This research starts with an extensive literature review to
understand the concept of risk and risk management
including an up to date review of current and previous
research on risk assessment and management in the building
construction sector. There was a review of the variety of risk
factors faced by the construction sector in developing
countries and to appreciate how they were currently
managed.

3.2.2. Data Collection

The data for the investigation will be collected via three
methods. These are the questionnaire, interviews and case
study.

a) Questionnaire: The questionnaire will be designed
based on the knowledge obtained from relevant literature
reviews, interviews and discussions. The questionnaire will
be designed to review comprehensively all major risks that
are likely to be encountered in construction projects in
developing countries.

b) Interviews: The interview will be totally structured
where all stakeholders in the construction sector in
developing countries are involved in providing inputs to
issues of concern in building construction project risk
management. Interview will focus on customers, contractors,
and other stakeholders and will follow format for open and
closed questions.

c¢) Case study: Case studies, which involve an empirical
investigation of a particular contemporary phenomenon
within its real life context using multiple sources of evidence,
will be applied[55]. The case study will aim at acquiring data
from a building construction project, which will be followed
from start to finish (life cycle approach) to fully appreciate
risks encountered and their management by project
stakeholders.

3.2.3. Simulation and Modelling in a Building Construction
Environment

The application of modelling and simulation techniques in
solving risk management concerns has been reported by
Smith et al.[12]. Modelling and simulation may be described
as the process of investigating the behaviour of a system in a
simulated environment. The process may involve describing
a system mathematically while taking into consideration
system variables and constraints. Modelling may be
computer based or mathematically expressed. Usually,
mathematical modelling seeks to optimise or minimise the
objective function. Optimization task in risk management
often seeks to identify the course of action by either
maximising returns or minimizes expenditure. However, the
alternative to mathematical representation of risk
management decisions is the descriptive approach, which
provides insight into the project considered[12]. In this study,
the Delphi method[50] and the Bayesian belief network[56]
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will be adopted to model risk assessment/management in
building construction environments.

a. Delphi method for construction building project risk
assessment

Table 2. Construction project conditions affecting project risk

No. Condition

1 Season of the year

) Human resources: skill and availability (concerns also
subcontractors)

3 Quality and completeness of design documents
Quality of project and construction management systems

5 Labour conditions

6 Financial standing of project participants, project’s
financeconditions

7 Quality of the supply system

8 Site layout, site location

9 Project environment (economic, political, legal,
geographic,labour market, suppliers etc.)

10 Equipment — quality and availability

The frequency and impact of risk factors on a particular
construction process depend on the project-specific,
contractor-specific and location-specific conditions[50].
Table 2 lists ten construction project conditions considered
to be of the greatest impact on riskand deviation in activities
duration, identified on the basis of a survey among chartered
engineersemployed by construction companies in Poland.

The state of each condition was assumed to be scored
using a five-point scale 0, 0.25, 0.5,0.75, 1, where score 0
stands for ideal conditions, 0,5 — average conditions, and 1 —
most adverseconditions. In the process of assigning scores,
knowledge and experience of experts should be used.Group
decision making involves aggregation of diverse individual
preferences to obtain a singlecollective preference. To
achieve consensus of the expert judgements, theDelphi
method was used.

The aggregated score for a project condition state is
calculated according to the followingformula:

PC = Z pcj - wj
=1

Where: pcj = evaluation of condition j state, wj =weight of
condition j, n = number of evaluated conditions (here, n =
10).

According to Jaskowski and Biruk[50], the weight of
particular project condition should reflect their impact on
extension of activities duration (risk level). These values can
be found by means of Analytical Hierarchy Process. For
instance if a group of K experts are involved in a decision
making process they compare, pair wisely, n criteria
reflecting the project conditions with respect to the project
risk level with each expert providing a set of m=n (n-1)/2
comparison judgements which assigns a numerical value of
an importance ratio — usinga fundamental scale: 1/9,1/7, 1/5,
1/3, 1, 3, 5, 7, 9. The scale could be extended to
intermediatevalues: 1/8, 1/6, 1/4, 1/2, 2, 4, 6, 8 if necessary.

By applying the pairwise comparison that uses the above

(M
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crisp ratios, a set of K matrices can be created as follows;

Ak= {aijk}

Where I = 1,2,...., n-1,j =2,3,..n, j>i

K =1, 2,...k, where aijk stands for relative preference of
criterion I to j, as assessed by the expert k

In the classical AHP method, Saaty proposed the
geometric mean method of aggregating ratio judgments[57].

b. Bayesian Belief Network for Quantifying Risk in Building
construction Projects

Literature Review
and Expert Opinion

Identification of Typical Risk
Variables Applicable to
Building Construction Firms

in Developlng Countries

Development of Risk
Conceptual Framework
based on Literature
Review-Delphi method,

Bayesian Belief Network

Case Studies
with Building
Contractors

Questionnaire
and Survey
Design

\[ Data Collection

Validation of Risk
Assessment Framework

Figure 4. Conceptual Research Design

Bayesian belief network (BBNs), were first developed at
Stanford University in the 1970s[58]. They are directed
acyclic graphs (DAGs) expressing probabilistic cause—effect
relations among the linked nodes[56]. Each node represents a
random variable that can take discrete or continuous values
according to a probability distribution, which can be
different for each node[56]. The relationship among the
variables is represented diagrammatically in Figure 4. The

figure shows that variables association starts from
influencing variable (parent node) and terminates in
influenced variable (child node)[56]. It can also be seen in the
figure 4. that an intermediate parameter (child node) is a
member of the set of the relating variables. The absence of an
arc connecting two nodes is an indication of conditional
independence between the corresponding variables. This
may indicate that there are no situations in which the
probabilities of one of the variables depend directly upon the
values of the other.

According to Luu et al[59], Bayes’ rule may be simply
expressed as follows:

P (B/A) = ZLE D @)
where P (A) is the probability of A, and P (A|B) is the
probability of A given that B has occurred.

Stamelos et al[56], describes a simple Bayesian belief

network with three nodes A, B and C, whose variables take
discrete values as shown in Fig. 5 below.

O
>

Figure 5. A simple Bayesian belief network[56]

In adopting the Bayesian belief network for risk
assessment, the risk level of each risk item identified in
building projects is measured and the dataset is modified for
a Bayesian belief network analysis. The risk severity is
determined using the degree of loss and the probability of
occurrence. The dataset is modified using the risk matrix
shown in Fig. 6. - to apply a Bayesian belief network[60].

Risk = (the degree of loss) x (the probability of
occurrence).

5 | R2 R2 | R3 R3 R3

., 4 | R2 R2 R2|R3 R3

© 3 | RI |R2Z R2 R2 | R3
3
Eu

2 2 | Rl RI | R2 R2 R2

I | R RI RI | R2 R2

1 > B 4 5

Probability of occurrence

Low risk level: R1, High risk level: R3
Figure 6. Risk matrix for Bayesian belief network[61]
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4. Development of a Framework for Risk Assessment of Building Proje
Construction Firms
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Figure 7. Proposed Risk Assessment Design for Building Projects in Developing Countries
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Based on Seo and Choi[62] and Aloini et al[63] a research
framework will be developed suitable for elaborate risk
assessment of building projects especially in developing
countries with a view to manage them. The study will adopt
the Delphi method and Bayesian Belief Network for risk
management to avoid, transfer, share, reduce, retain or
ignore potential risk in building construction environment.
The framework commences with identifying potential
threats associated with construction building projects
especially in developing countries. This will be carried out
through an extensive literature review. Risk assessment will
be carried out by prioritizing threats according to their risk
levels. This will be done in two main steps;

e Importance of the risk associated with construction
building projects in developing countries- this will be
evaluated based on the measurement of the likelihood of the
risk events and the impact of the accident caused by the risk
event. This type of risk matrix is useful for the purpose of
risk assessment for categorizing the importance in term of
“likelihood-impact” level.

e Evaluating the severity of the risk associated with
building projects in developing countries- by defining the
severity of risk and selecting appropriate, effective
aggregation system, the risk level for each identified risk
variable will be expressed synthetically

Risk analysis- This will provide an input to the risk
evaluation for final quantification and formulation of the best
response strategy. Typical inputs include the probability of a
risk factor occurring, factor interdependencies, their links
with potential effects, the severity of these effects and, when
necessary, the difficulty of detecting them[64]. The Monte
Carlo simulation tool is an important tool in carrying out this
risk analysis in order to evaluate the uncertainty[64]. Monte
Carlo simulation is also necessary because of the
simultaneous consideration of threats and opportunities, and
the probability of selecting various criteria[64]. The
simulation experiments will be conducted using the
MATLAB. The third phase of the framework will call for an
effective mitigation strategy for each of the risk identified
and finally which is the ultimate aim of risk management is
to deal with the risk inherent to building projects in
developing countries and thereby, exercising better control
of the over building construction project, this will be carried
out by monitoring each step and effectively communicating
hazards to project managers and other stakeholders.

5. Conclusions and the Future of This
Study

Construction projects are unique in terms of design,
construction methods, personnel, location, etc. Variations in
these factors will induce different types of risk factors into
construction projects. In addition, risk factors could come
from many different directions, such as social, legal,
economic, environmental, political, logistic, management
and technological sources.

Therefore, most risk management framework may not

accommodate risk factors that are peculiar to a developing
country like Nigeria and this could influence risk
management of a building construction project. Hence,
developing a risk management framework is undoubtedly
required. This study has proposed the development of a risk
assessment system to improve the management of building
construction projects in developing countries. It was based
on literature review and personal communication from
experts and contractors from building industry sector.
Existing models for evaluating risk especially in the
construction sector were also reviewed on the basis of which
a conceptual framework was developed. The next stage of
this study would involve the testing and validation of the risk
framework on building project especially in developing
countries with a view to identify and appreciate the typical
risk factors affecting project completion and thereby
minimising their impact by managing them.
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