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ABSTRACT 
Construction projects are capital intensive and risk laden; contractors only make 
use of intuition or guess work in allocating contingencies for the presumed project 
risk in Nigeria. Emphasis has not been placed on risks during construction and 
such risks when not properly managed have contributed to uncompleted project. 
Hence this paper aim to appraise risk factors associated with decision 
alternatives on project with a view to manage the inherent risks to adverse severe 
loss. Questionnaire survey was used to elicit information from the indigenous 
contractors operating in Lagos state under the umbrella of FOCI and employed 
probabilistic simple random sampling technique. One hundred and seventy-one 
questionnaires were sent out and one hundred and forty-six were retrieved and 
analyzed representing 85.38%. The data collected were analyzed using both 
descriptive and inferential statistics. The hypothesis was analyzed using ANOVA 
techniques and T-test. The analyzed data shows that financial and economic risk, 
delay risk, sub-contractor related risk, safety and social risk and contractual and 
legal risk were prominent among the major forms of risks associated with 
construction project. The regression model indicated that there is significant and 
positive relationship between risk control measures and risk analytical techniques 
with coefficient ranging from 0.425 to 0.775. The study concluded that decision 
making on risk analytical techniques requires systematic overview of risk 
management process to avert cost and time overrun and recommended among 
others that contractors should embrace risk analytical models in making 
decisions on risky project and make adequate provision to incorporate 
construction risk factors in the bid estimates. 
Keywords: Construction Projects, Decision Making, Contractors, Risk 
Management, Risk Measures 

 
INTRODUCTION 
The construction industry poses a particular challenge for making risk decision which is equitable 
to all parties involved in the construction projects. Aibinu and Odeyinka (2006) described 
construction project as the resultant effect of efforts of an individual or communities or a corporate 
body or public organization in creating fixed assets for private or public use and the procurement of 
relevant materials and other resources necessary for the realization of the project. By nature, 
construction projects are prone to risk from inception to completion.  
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Those projects with high capital outlay and long period of execution experience greater risk than 
others; while complexity and type of projects also play significant role in the risk exposure of the 
participants in most projects. Typically, construction firms are engaged as contractors and 
subcontractors in the construction industry. As such, their ability to exert an influence on decision – 
making in the construction process is limited, despite their day to day exposure to risk. Brush (2005) 
noted that the magnitude of risk encountered on a given project is a function of the risk has an 
important influence on the conceptualization of decision making (baloi and Price, 2003). Effective 
evaluation of decision making may be hindered where managers do not share a common 
understanding of risk control measures. This may be particularly acute where distant construction 
firms experience the benefits of risk control differently (Fang et al, 2004). 
However, contract document phrases are insufficient to quantify risk allocation between the 
contracting parties. Therefore, this paper assess the techniques of risk analysis and management 
adopted by Nigerian contractors and considers its effects on projects delivery. 
 
LITERATURE REVIEW 
RISK ASSOCIATED WITH CONSTRUCTION PROJECTS 
Construction activities are susceptible to risk and uncertainty due to the magnitude and nature of 
the project. Hence, the decision either to managed, minimized, shared, transfer or accept risk on 
any project requires adequate assessment of risk analytical tools to arrive at Decision Support 
system (DSS) available to practitioners.  
Every project either big or small is set up to achieve set objectives. However, a number of pitfalls 
exist which may prevent such objectives from being achieved. No matter how well management 
sets its goals and executes its plans, the goals may be thwarted by unplanned events such as fires, 
storms, flood, tempest, embezzlement, inflation and other losses (Oke, 2000). The construction 
industry is considered to be subject to more risks than other industries. Getting a project from the 
initial appraisal stage through to completion and facility usage entails a complex and time 
consuming design and construction processes. This design and construction processes involves a 
multitude of people from different organization with different skill and interest; thus a great deal of 
effort is required to coordinate the wide range of project activities usually undertaken. Similarly, 
variety of events may occur during the process of project procurement and many of these can cause 
losses to either the client or other interested parties. Such events are commonly called risks. For 
instances, an economic downturn, and fluctuation in the prices of project materials and so on, may 
cause a prospective client to make less the expected profit or even run a project at a loss. Such a 
downtown is called risk event (Shen. et al, 2001). 
Nasir et al, (2003) noted that contractors only make use of guess-work in allocation contingencies 
for the presumed project risks while Warszawaski and Sachs, (2004) opined that in order to bid low, 
contractors in Nigeria usually play down these risk factors when involved in competitive bidding. 
In this circumstance, it is difficult for a contractor to make reasonable analysis of the project risk 
which would have been adequately provided for in the bid estimates in order to maximize the 
chance of successful bid. 
Construction projects are complex in nature and have many inherent uncertainties. These 
uncertainties are not only from unique nature of the project but also from the diversity of resources 
and activities. 
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There are many types of risks to which any construction project is prone. Just as there has not need 
a rigid definition of risk, so also there is no categorical classification of risk in the construction 
projects. Based on the literature and review by a group of experts, 10 types of risks specific to 
building construction project were developed. These types are environment, geotechnical, lbour, 
owner, design, are conditions, political, contractor non-labour resources, and material. (Nasir et al, 
2003; Ward and Chapman, 2003; Warszawski and Sacks (2004); Daniel (2001). 
Summarily, risk is a measurable uncertainty; while uncertainty on the other hand cover situation 
that are of a relatively unique nature and for which the probability cannot be calculated or 
measured. 
 
DECISION MAKING IN CONSTRUCTION PROJECTS 
Construction projects are very risky and complex in nature. Moreover, construction is susceptible 
and exposed to more risk and uncertainty than any other industry sector (Fang et al 2006,). Risk is 
associated with every project and entails decision making throughout the project life cycle (PLC), 
there are many decisions to be made. Unfortunately, the most crucial decisions are made in the 
early stages where very limited precise information is available to support the decision maker. 
However, risk can be managed, minimized, shared, transferred or accepted; but it cannot be ignored” 
(Raftery et al (2001). 
Researchers have researched different theories and have come up with various tools and 
methodologies to assist practitioners in assessing risk and making more informative decisions in the 
case of uncertainty. Many Decisions Support Systems (DSSs) are available for practitioners. 
The choice of appropriate decision support systems (DSS) tools depends mainly upon the difficulty 
at knowledge acquisitions, required data, explanation capacity, difficulty at development and the 
appropriate domain (Baloi and Price 2003). For example, Probability theory (PT) has been 
extensively deployed in project risk analysis especially project duration risk. Fuzzy Set Theory 
(FST) and the Analytic Hierarchy Process technique (AHP) are also extensively used for risk 
assessment and decision making in construction industry. 
Unfortunately, in the reality such tools are rarely used. Instead, practitioners used to rely upon their 
personal judgment, past experience, intuition and gut feeling. 
Decision making is crucial for the successful completion of any construction project. The decision 
making process takes place at various stages throughout the project(.Odeyinka2006);For example 
decisions are taken in order to determine the set of construction activities and methods needed for 
doing the work, and to draw the necessary plans for carrying such out. Such decisions could have a 
significant impact and performance. In the case of a construction company in particular, this could 
mean the difference between completing project in curatively and making loss due to the 
occurrence of failure costs (Avendeno Castilo et al 2009). 
Considering all sets of construction activities, sequences and possible methods can grow very high 
and each alternative will have different risks associated with it. In practice it is not possible for 
managers to deal or investigate the high number of options available and instead they merely rely 
on judgment and experience in choosing the construction method to be used for carrying out the 
work (Flanagan, 1993). The consequences of such approach is that decision will be made without 
taking into account the full range of feasible alternatives that might produce more favourable 
results in terms of potential risks. 
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RESEARCH METHOD 
The targeted population the study is the registered construction firms with the Federation of 
construction industry (FOCI) in Nigeria construction industry that are based in Lagos state being 
the commercial nerve/center of the nation and where most of the contractors handling major 
projects in the country reside or have their base and the use of well-structured questionnaire 
administered to appropriate construction firms in Nigeria.  Also, interview was used to acquire 
in-depth information from the respondents within the target population on the research subject 
matters; the study adopted probabilistic sampling technique. This entails the use of simple random 
method through the use of random numbers. The construction firms were numbered from one to the 
last and using the random table which was read vertically. In this case, each respondent firm in the 
defined population has equal chance of been selected as a respondent within the propose sample 
size. 
The data collected from survey was analyzed through the use of descriptive and inferential statistics. 
The descriptive statistics entails data presentation techniques like percentiles, pie-chart, bar-chart 
among others while the inferential statistics employed were mean score, weighted mean score, 
mean item score (MIS), relative importance index (RII) and chi-square methods. 
 
ANALYSIS AND RESULT 
DEMOGRAPHIC INFOPRMATION 
Table 4.1: Respondent’s Profiles 
Description/Range Mid-value Frequency Percentage 
    
Academic 
qualification (N= 
146) 

   

Higher National 
Diploma 

 46 31.50 

Post Graduate 
Diploma 

 28 19.20 

Bachelor Degree  36 24.70 
Master Degree  26 17.80 
Doctoral Degree  0 0.00 
Others   10 6.80 
Years of experience 
(N= 146) 

   

1 – 5 3.00 48 32.88 
6 – 10 8.00 40 27.40 
11 – 15 13.00 32 21.92 
16 – 20 18.00 22 15.10 
Over 20 23.00 4 2.70 
 Mean = 9.37  
Table 4.1 represents the respondents’ profile. It shows that majority of the respondents had Higher 
National Diploma degree (31.50%) while those with the Post Graduate Diploma degree were 
(19.2%0, Bachelor degree (24.7%) and Master’s Degree were (17.8%) respectively. Also, the 
respondents have had more than nine years of experience while on the job. 
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This implied that the information provided by the respondents is reliable and dependable 

 
 
Figure 4.1: Nature of Construction Project Undertaken 
 
Figure 4.1 shows the nature of construction project undertaken in an organization, the pie-chart 
reveals the commercial 133 .15’ was the highest degree of projects executed by organization, 
followed by Residential 113 .43’, industrial 78 .9’ institutional 29 .59’ and others 4 .93’ 
respectively. This implied that construction companies has been executing project from time to time 
and they are familiar with all aspect of project category.  
 
MAJOR RISKS ON CONSTRUCTION PROJECTS 
Table 4.2 Major Risks Associated with Construction Projects 

s/n Category of risk Weighted mean  Rank  
(i) Financial and 

economic risk 
       3.59 1 

(ii) Delay risk        2.87 2 
(iii) Contractual and 

legal risk 
       2.86 3 

(iv) Safety and social 
risk 

       2.78 4 

(v) Sub-contractor 
related risk 

       2.77 5 

(vi) Physical risk        2.67 6 
(vii) Design risk        2.55 7 
(viii) Operational risk        2.47 8 
(ix) Force majeure 

risk 
       2.15 9 

(x) Others        1.23 10 
Table 4.2 shows the weighted mean score of major risk factors associated with construction 
projects.  

RESIDENTIAL, 
113.43

COMMERCIAL
, 133.15

INDUSTRIAL, 
78.9

INSTITUTION
AL, 29.59

OTHERS, 4.93
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Financial and economic risk; delay risk and contractual risk with weighted mean value of 3.59; 
2.87 and 2.86 respectively were prominent among the major risk factors that affect construction 
projects while force majeure and other uncategorized risks with weighted mean value of 2.15 and 
1.23 were ranked least among the risk factors that affect construction projects. This reflect 
theunpredictability nature of financial and economic situation that is characterized by galloping 
inflation in which contractors undertake construction business followed by the bureaucracy of 
award of contract that normally delay projects with the ambiguous and nuclear contractual clauses 
contained in the contract documents. 
 
Table 4.10 Frequency of Usage of Risk Analytical Techniques. 
S/n Decision 

alternatives 
MIS Std. 

Dev. 
Interpretation 
Very Often Often Seldomly/rarely None 

I Delphi 
Method 

3.38 0.919 Very Often    

II Influence 
Diagram 

3.28 0.915 Very Often    

III Portfolio 
 

3.14 1.019  Often   

IV Probabilistic 
analysis 
 

3.12 1.083  Often   

V Sensitivity 
Analysis 
 

3.00 1.048  Often   

VI Decision Tree 
Analysis 
 

2.98 1.140  Often   

VII Monte Carlo 
Simulation 
 

2.92 1.140  Often   

VIII Latin – 
Hyper-Cube 

2.82 1.055  Often   

 
Table 4.3 shows the frequency of techniques adopted in analyzing project risks. Delphi Method, 
influencing diagram and portfolio with mean score of 3.38, 3.28 and 3.14 respectively were 
prominent among the analytical techniques on construction projects. However, Monte Carlo 
Simulation and Latin-Hyper-Cube with mean score of 2.82 and 2.92 respectively were the least 
from the rear. This implied that the use of Delphi method which is an expert opinion was as 
conditional contractual requirements to obtain bond and insurance cover for the project and not 
with the intention of assessing risks involved; believing that if the risk eventually occur, the 
contractor will only beckon on the insurance company. The second in the rank(influencing diagram) 
implied that the contractors usually categorized the possible sources and effects of project risks on 
the basis of pessimistic and optimistic chance of occurrence while the third one (portfolio theory) 
are normally regarded in business as the higher the risk involved, the higher the profit. 
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Table 4.4  Frequency of Risk Management Measure 
 
S/n Risk control 

measures 
MIS Strongly 

Affected. 
   
Affected. Indifference Not 

Affected 
I Prediction 3.33 strongly 

affected. 
   

II Specialization 3.22 strongly 
affected. 

   

III Control 3.11 strongly 
affected. 

   

IV Diffusion 2.97  Affected.   
V Consolidation 2.75  Affected.   
VI Selection 2.59  Affected.   
       
 
Table 4.4 shows the rate use of risk managing measures to minimize the possible effects on 
construction projects. Prediction, Specialization and Control with mean score of 3.33, 3.22 and 3.11 
respectively were prominent. This implied that managing risks on construction projects depend on 
individual contractor’s ability to evaluate and predict the chance of risk of occurring in order to 
ameliorate the harmful effects (prediction) while those risks that have been predicted are usually 
transfer to insurance company to assume the responsibility of handling the risks (Specialization) 
and those that are not transfer are assumed by contractors to avert the risk occurring and reducing 
the harmful effects  of the risks by implementing safety precaution measures on site. 
 
TEST OF HYPOTHESIS 
Hypothesis was formulated to test if there is any relationship between risk analytical techniques and 
managing measures. The hypothesis was tested using regression method at 0.005 level of 
significance. 
Ho:  There is no significant relationship between risk analytical techniques and risk managing 
measures. 
H1: There is significant relationship between risk analytical techniques and risk managing 
measures. 
 
 
 
 
 
 
 
 
 
 
 
 



151 
 

Appraisal of Decision Tools of Risk Management Factors of Construction Projects in Nigeria 
 
Table 4.5: Regression analysis of Risk Analytical Techniques and Risk Managing Measures 
Risk Control 
Measures. 

 
        R 

 
       R2 

 
     R2 

 
      F 

 
      Sig. F 

Consolidation 
 

0.530 
 

0.281 
 

0.234 
 

5.912 
 

0.000 
 

Specialization 
 

0.552 
 

0.304 
 

0.258 
 

6.609 
 

0.000 
 

Control 0.425 
 

0.181 
 

0.127 
 

3.338 
 

0.001 
 

Prediction 
 

0.649 
 

0.421 
 

0.382 
 

10.970 
 

0.000 
 

Diffusion  
 

0.775 
 

0.600 
 

0.574 
 

22.691 
 

0.000 
 

Selection 0.711 0.506 0.473 15.451 0.000 

 
Table 4.5 presents the relationship between risk managing measures and risk analytical techniques. 
The result revealed that there is significant and positive relationship between risk managing 
measures and analytical techniques with coefficient ranging from 0.425 to 0.775. The coefficient of 
determination r2 varies between 0.181 to 0.600. In order words, all the identified risk analytical 
techniques jointly explained the percentage of the total variance. The remaining un-explained 
variation in each of the elements of analytical techniques can be attributed to variation in other 
parameters other than the ones identified, otherwise included in the stochastic error term. 
 
DISCUSSION OF FINDINGS 
Financial and economic risk; delay risk and contractual and legal risk were prominent among the 
major risk associated with construction projects in Nigeria and the techniques adopted by 
indigenous contractors in analyzing project risks are Delphi Method, Influencing diagram and 
Portfolio theory. The mechanism of risk managing measures adopted to minimize the possible 
effects of risks on construction projects are Prediction, Specialization and Control measures while 
the regression analysis indicates that that there is significant and positive relationship between risk 
managing measures and analytical techniques. 
 
CONCLUSION AND RECOMMENDATION 
The construction industry requires an effective decision making on construction risk management 
system in the delivery of construction project. The risk factors should be properly identified, 
analyzed and controlled. This can be achieved by given preference to risk analytical models, risk 
control measures in order to respond to risk. The highly important major risk factors such as 
unavailability of funds, construction delay, inadequate specification, sub-contractor’s failure, 
equipment productivity and other risk factors should be carefully analyzed in managing risk 
particularly in decision making. Contractors should be given ample time to analyzed risk on 
construction projects by employing any of the risk analytical techniques in order to avoid being risk 
averse. 
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