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ABSTRACT

Since construction projects are usually associated with high range of risks, risk analysis is
an essential part within the decision-making processes in this industry. This study aims at finding
the effect of appropriate risk analysis on enhancing the performance of the large construction
projects in Kuwait. Through this correlational descriptive and qualitative study; firstly, a
guestionnaire was used to collect the main data where it was distributed on a sample of (150)
engineers working in the large construction projects in Kuwait. Moreover, an interview was
conducted with (15) project managers in the large construction projects in Kuwait. The results of
the questionnaire showed that risks analysis aspects are highly implemented in Kuwait and that the
performance indices for the construction projects are high. Moreover, it was found that there is a
statistically significant positive effect of risk analysis on the performance of the large construction
projects in Kuwait. The results showed that there were statistically significant differences in the
effect of risk analysis on the performance of the construction projects attributed to the project type
in favor of the private projects. Finally, the results of the interview showed that client satisfaction
and maintain resources are the main effects of appropriate risk analysis tools, where project
managers assured that re-allocating risks and changing roles are the main mechanisms to lessen
the risks within the large construction projects in Kuwait.
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INTRODUCTION

Construction projects are usually complex and full of uncertainties [1]. Such uncertainties
are risks that can have possibly harmful consequences on the project [1, 2]. Risks can affect the
accomplishment of the project objectives, which in turn will result in poor project performance [3].
That is why risk analysis is considered now as a fundamental project management feature,
especially in the construction industry, that aims to effectively deal with unexpected events and
uncertainties for achieving the project success [4, 5].

Risk analysis procedure includes the prospective risks critical evaluation, risks classification
based on their significance, and the capability of the management to choose the main ones [6, 7].
Risk analysis is a multi-tasking process in the risk management since it includes assessing the
likelihood of the risks and their impacts on the objectives of the project [8, 9]. The objective of risk
analysis within construction projects is evaluating the possible risks by classifying the risk events
according to their importance, chances of happening, and the size of each risk [10]. In other words,
risk analysis is the intermediate process between risk identifying and risk management [11].
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The importance of risk analysis in mitigating the possible risks within construction projects
have been discussed widely [4, 12-15]. However, its effects on the construction project
performance are still under discussion according to the indicators that have been adopted to
determine the performance [16].

Kerzner (2017) argued that risks presence within the project development can affect the
project objectives, which might result in a difficult decision-making associated processes [17].
Musta (2019) confirmed that effect as he found that the risk weight affect the risk probability, which
in turn affect the project objectives including quality, time and costs [18]. In this study, the effect of
risk analysis on the comprehensive framework of construction project performance as proposed by
Nassar (2009) with eight indicators was investigated.

METHODS

In this study, the correlational descriptive and qualitative method was followed, as it is the
most appropriate approach for the subject of the study. Both the questionnaire and interview were
used as the data collection tools.

Population and sample

The population of this study consisted of all the working engineers in the large construction
projects in Kuwait in the time of conducting this study, besides the project managers in the same
projects. As the study population number could not be attained precisely, where the statistics®
inform that (7.5%) of the total working force in Kuwait are in the construction sector and that (10%)
of them are engineers and (1%) are project managers. Therefore, the study sample was
determined to be (150) engineers for the questionnaire part and (15) project managers for the
interview part with a level of confidence of (85%) and an error margin of (0.05). The convenient
sampling method was adopted until the representative study sample was achieved.

Instrumentation

Firstly, the questionnaire was adopted where the author designed it based on the review of
the previous studies mainly [19, 20]. The first draft of the questionnaire was presented to a panel of
attributers specialized in project and risk management especially in the construction projects. The
panel gave their comments and after making the required modifications, the second draft was
prepared. In order to validate the questionnaire, it was distributed to a pilot study of (5) engineers
from outside the study sample and after calculating the Cronbach Alpha coefficient, the final copy
of the questionnaire was distributed on the study sample. The value of Cronbach Alpha coefficient
was (0.90), indicating a good consistency of the questionnaire.

The final copy of the questionnaire consisted of two parts; the first part consisted of the
sample demographics, while the second part consisted of two fields (risk analysis aspects and
project performance indicators). The first field consisted of (14) items, while the second consisted
of (8) items.

The interview part consisted of the main questions the questionnaire without the choices to
select from to take a better perspective for the casual relationship that might exist between the
main two variables of the study.

L https://www.csb.gov.kw/Pages/Statistics?ID=13&ParentCat|D=1
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Statistical analysis

The statistical analysis was conducted using the (SPSS) program where the descriptive
variables including (frequencies, percentages means and standard deviation) were calculated to
descriptive the study variables. Moreover, Pearson Correlation Coefficient was calculated to test
the correlation between the study variables. In order to find the differences in the sample answers
that might be attributed to the working setting, t-test was used. For the interview part, MAXQDA
Analytics Pro 2018 software was used to analyse and code the answers of the sample under two
themes; the risk analysis aspects and the indicators of the construction project performance.

RESULTS

The following sections represent the results of this study. The demographics of the study
sample are listed in Table (1) below represented by frequencies and percentages, where it can be
seen that the majority of the sample are males (89%). Nearly half of the respondents (46.6%) have
an experience less than five years and most of them (76.7%) have a bachelor degree. Most of the
respondents (74%) are working in the public sector with different job titles as showed in the table
below.

Tab. 1 - Demographics of the study sample

More than 10 years

Variable N (%)
Male 134 (89%)
Gender Female 16 (11%)
Total 150 (100%)
Less than 5 years 70 (46.6%)
Experience 5to 10 years 36 (24%)

44 (29.4%)

Working setting

Total 150 (100%)
Bachelor 115 (76.7%)
Masters 26 (17.3%)
Educational level
PhD 9 (6%)
Total 150 (100%)
Public sector 39 (26%)

Private sector

111 (74%)

Total 150 (100%)
Project Manager 7 (4.7%)
Assistant Project Manager 19 (12.6%)
Civil Engineer 45 (30%)
Building Inspector 3 (2%)
Job title Surveyor 2 (1.3%)

Field Engineer

31 (20.7%)

Construction Engineer

25 (16.7%)

Planner

18 (12%)

Total

150 (100%)
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The results of Table (2) below shows that the level of practicing the risk analysis aspects
within the large construction projects in Kuwait was high with a mean of (3.71) and a standard
deviation of (1.26). The item "Risk allocation analysis was performed" came first with a mean of
(4.30) and a standard deviation of (1.70) in a high level. On the other hand, the item "The
communication processes were e-evaluated and enhanced" came last with a mean of (2.70) and a
standard deviation of (1.40) in a medium level.

Tab. 2 - Study sample answers for the items of the risk analysis aspects

No. ltem Mean | SD | Rank Level
1 Computer simulations and software were used 3.75 | 1.50 9 High
> The f|nanC|e_1I |mp§cts of the different risks were 3920 | 155 12 Medium

identified and compared
3 The organlzatlpnal !mpacts of the different risks were 400 | 1.04 6 High
identified and compared
4 The gaps in the cur_rent ;_afety procedures were 423 | 122 > High
identified
5 The decision-making processes were e-evaluated 390 | 1.06 8 High
and enhanced
6 The communication processes were e-evaluated and 270 | 1.40 14 Medium
enhanced
7 The employee awareness toward possible risks was 291 | 1.35 13 Medium
evaluated and tested
8 Risk assessment survey was conducted 3.33 | 0.99 11 Medium

9 The word classifications fpr r!sks were us_eq for risk 2405 | 101 5 High
consequences and likelihood description

10 Likelihood analysis was conducted 4.15 | 155 3 High
11 Consequences analysis was conduced 410 | 1.20 4 High
12 Risk allocation analysis was performed 430 | 1.70 1 High
13 Alternatives for risk mitigation were investigated 3.97 | 1.05 7 High

All the involved parties of the project participated in
the risk analysis processes

14 3.40 | 0.98 10 Medium

Risk analysis aspects as a whole 3.71 | 1.26 - High

The results of Table (3) below shows that the project performance within the large
construction projects in Kuwait came in a high level with a mean of (4.03) and a standard deviation
of (1.06). The item "The construction operations were carried out with minimum financing costs"
came first with a mean of (4.35) and a standard deviation of (1.13) in a high level. On the other
hand, the item "The project cost efficiency" came last with a mean of (3.80) and a standard
deviation of (0.95) in a high level.
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Tab. 3: Study sample answers for the items of the indicators of the construction project

performance

No. Item Mean | SD | Rank Level
1 The project cost efficiency 3.80 | 0.95 8 High
2 The project schedule efficiency 3.81 | 1.00 7 High
3 The construcrg%r;rr?gﬁqr%tri]:r:lii\;lvgréaog?srried out with 435 | 113 1 High
4 The project was profitable to date 4.10 | 1.30 3 High
5 The site activities W?irr?]j?rf]i%/:rirsried out with minimal 420 | 1.02 5 High
6 The project was delivered with a high quality 4.00 | 1.09 5 High
7 Team satisfaction 3.95 | 1.10 6 High
8 Client satisfaction 4.05 | 0.90 4 High
Project performance indicators as a whole 4.03 | 1.06 - High

In order to find if there is an effect of the risk analysis on the performance of the
construction project, Pearson correlation coefficient was calculated as in Table (4) below. It can be
seen that there is a statistically significant relationship between the risk analysis aspects and the
indicators of the construction project performance.

Tab. 4: the correlation coefficient between the risk analysis aspects and the indicators of the
construction project performance

. correlation Statistical
Variable Mean . T
coefficient significance
Risk analysis 3.71
] ] 0.843 0.000*
Construction project performance 4.03

* indicates statistically significant value

Such relationship was approved by the related literature, as in table (5) below that lists the
results of examining the relationship between risk analysis and the construction project
performance in three of the developing countries.
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Tab. 5: Examples on examining the relationship between risk analysis and construction project

performance in the developing countries

Study Country Setting Results
Road . Risk analysis affect risk management
[21] Kenya construction .
. practices and performance.
project
Risk analysis affects the execution of
Roadways ) o .
. the road construction project including
[22] Egypt construction . : : S0 :
. influencing the project objectives, time
projects :
and quality.
The finding showed that there was
positive relationship between
Quantitative Risk Analysis and Risk
[23] Kenva Construction Response, which led to the conclusion
y projects that quantitative risk analysis and Risk
Response had a significance influence
on performance of construction
Projects.
. risk analysis has an impact on the
. Construction g i
[18] Albania . construction projects performance
projects ! !
related to time, quality and cost

In order to find if there are statistically significant differences in the sample answers
attributed to the working setting, t-test was conducted, as in Table (6).

Tab. 6: t-test results for testing the differences between the sample answers attributed to the
working setting variable

Variable Mean SD t-value .Sta.t'.St'Cal
significance
. ) Public sector 3.2 0.92
Working setting ] 1.20 0.00*
Private sector 4.0 0.88

*indicates statistically significant value

Finally, When the projects managers were asked about the main risk analysis tools that are
common in large construction project in Kuwait, the tools included Risk matrix, Expert judgment,
Value Analysis, Expected Monetary, FMEA, Fuzzy logic assessment, AHP and Monte Carlo
simulation.

The projects managers also argued that the main effects of using the appropriate risk
analysis tools on the performance of large construction projects in Kuwait include client
satisfaction; maintaining the main resources, align with the budget, workers satisfaction, less
conflict of interests among others.

Finally, the projects managers focused on the importance of communication, re-allocating
risks and changing roles to reduce the risks within the large construction projects in Kuwait.
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CONCLUSION

Construction projects have different associated risks and this can be attributed to the
multiple involved parties in the project, the required funds, technical and legal restrictions among
others. The presence of risks in projects was proved to have a significant influence on the
construction project performance. In this study, the risk analysis aspects effect on the construction
project performance was investigated. The results showed that risk analysis do have an effect on
the performance of construction projects, which is consistent with the related literature [24-28].

This study involved many limitations; the first was the study sample where more multi-
disciplinary sample is recommended to get a more comprehensive view of the problem since risk
analysis is a mutual responsibility. The other limitation is that the results of this study cannot be
generalized on the other countries and contexts; therefore, a comparative study should be
conducted.

RECOMMENDATIONS

With the considerable effect of risk analysis has proved to have on the construction project
performance, its associated operations should be established under both proactive and reactive
ways. The effects of risk analysis should be also investigated from the perspective of project
success or failure especially in the Middle East countries as most of the investigated studies in this
subject were on developed economies. Risk analysis should be conducted using reliable validated
methods in order to attain more reliable and practical results. With the gap found in this relationship
in the public sector, more attention should be given to the risk analysis operations and the
assessment methods within public large construction projects in Kuwait.

Priorities should be defined for each of the performance indicators in order to focus the risk
analysis operations toward enhancing the performance. On the other hand, risk analysis
operations should be directed toward sustainable risk management solutions in order to work on
reducing risks with construction projects. Constant and continuous quality assurance is one of the
major strategies that could be followed to decrease risks within construction projects with one
integrated comprehensive platform that combine all the applications of risk analysis and
management. Moreover, working systematically and taking care of documents can be a great of
help to mitigate risks that could be reported earlier. Such systematic work argues that need also for
good and solid communication between the project members and parties.

Risks can be reduced also by proper identification of risks and prioritize them to deal with
them as they needed and by training the workers and all the parties of the construction project on
how to deal with risks. Finally, there must be a guideline or standards that determine the risks and
success of the construction projects in Kuwait.
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APPENDIX A: THE QUESTIONNAIRE

EFFECT OF RISK ANALYSIS ON PERFORMANCE OF LARGE CONSTRUCTION
PROJECTS IN KUWAIT

SOCIODEMOGRAPHIC INFORMATION
1. Gender
[J Male
[J Female
2. Experience
[l Lessthan5 years
[0 5to 10 years
[1 More than 10 years
3. Educational level
[J Bachelor
[J Masters
[0 PhD
4. Working setting
[J Public sector
[J Private sector
5. Job title
[1 Project Manager

[0 Assistant Project Manager

[0 Civil Engineer

(1 Building Inspector

[J Surveyor

'l Field Engineer

[0 Construction Engineer

71 Planner
> ) T () > %
23 | 5| 2, 25

No. | Item o % o = 6% o &
& < | 0 h o
Risk Analysis Aspects
1 Computer simulations and software

were used

The financial impacts of the different
risks were identified and compared

The organizational impacts of the
3 | different risks were identified and
compared

The gaps in the current safety
procedures were identified

5 | The decision-making processes were
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e-evaluated and enhanced
The communication processes were e-
6
evaluated and enhanced
The employee awareness toward
7 | possible risks was evaluated and
tested
8 Risk assessment survey was
conducted
The word classifications for risks were
9 | used for risk consequences and
likelihood description
10 | Likelihood analysis was conducted
11 | Consequences analysis was conduced
12 | Risk allocation analysis was performed
Alternatives for risk mitigation were
13 | )
investigated
All the involved parties of the project
14 | participated in the risk analysis
processes
Project Performance Indicators
1 | The project cost efficiency
2 | The project schedule efficiency
The construction operations were
3 | carried out with minimum financing
costs
4 | The project was profitable to date
The site activities were safely carried
5 : " N
out with minimal time incidents
6 The project was delivered with a high
quality
Team satisfaction
8 | Client satisfaction

APPENDIX B: THE INTERVIEW
Based on your experience as a project manager for a large construction project in Kuwait,
can you mention the main risk analysis tools that are common in such projects?

On your opinion, what are the main effects of using the appropriate risk analysis tools on
the performance of large construction projects in Kuwait?

What are the main steps or strategies that can be followed to reinforce risk analysis
practices in large construction projects in Kuwait?

1.
2.

3.
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