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Applying risk management principles to the
lifecycle stages of construction projects: A case
study in a Saudi contracting company
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Abstract

Research Title: Application of Risk Management Principles Across the Construction
Project Life Cycle: A Case Study in a Saudi Contracting Company

Objective: This study aims to analyze the impact of applying risk management
principles on the success of construction projects in Saudi contracting companies,
through a field case study in one of the companies operating in this sector, with a focus
on applying these principles across the different stages of the project life cycle (planning
and design, execution, delivery and closure).

Problem: Construction projects in the Kingdom of Saudi Arabia face significant
challenges represented by high rates of delays and cost overruns, where the average
claim for time extension reached 97.2% of planned schedules. Contracting companies
suffer from weak systematic application of risk management, lack of specialized
competencies, and poor integration between different project stages.

Methodology: The study adopted a positivist (deductive) approach using a case study
strategy. A questionnaire was used as the main tool for data collection from a simple
random sample of 39 employees in a Saudi contracting company. Data were analyzed
using SPSS version 28, including descriptive statistics, validity and reliability tests, and
simple linear regression analysis.

Main Findings: The results showed a statistically significant positive relationship
between the application of risk management principles and the success of construction
projects across all stages of the project life cycle. The study also revealed a clear impact
of applying these principles in reducing cost and time overruns, improving project
quality, and enhancing occupational safety. The main challenges facing companies in
applying risk management principles were identified, most notably the lack of
specialized competencies and weak awareness of the importance of systematic risk
management.

Recommendations: The study recommended that companies adopt an integrated
systematic framework for risk management covering all stages of the project life cycle,
invest in developing specialized human competencies, promote a culture of risk
awareness, improve communication mechanisms among stakeholders, develop risk
documentation and analysis systems, and benefit from lessons learned in previous
projects.

Keywords: Risk Management, Construction Projects, Project Life Cycle, Saudi
Contracting Companies, Project Success.
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LS A1) Fd¥) iy il o8 130 ] i s il YT e (a5l IS ) (530 4 dualy
Kaiser (1974) Gl al (a5 4] i (o3l psaiall A0S0 G5l 53 le IS B o oY) Edlalae b DS (0
AluY) (e 48ds whrda 0+, 0 e J8 LY Jalas G

A 3aalig 3.2

I AVE g i) cplall o sie ludal @5k g @lld s aball Qs GuS Al S ladl G o) Jass g (ol o
Hair et al. (2006).4 s + 0 e 51 lgiad (55 o iy

P 4ad g 4y gunall T daid ¢ obamal) i) padN) el ) EBlalas) @ dualdl) duibaay) i) e g aul) Jglaad)
B 10 ) 3 bl il LI Al 55 o 08 A Gvalue)

Ailial) Astaall 3 g JMA (a1l g LS BT (Gecal) el 7 Acbunal) (il Jas gla Aah a1
1% WSSEM - PLS

Jale Sl ) P
<lkall KMO

Ll ) s okmall values

o DBl 5ol sk 131 e
: Al 083 08I 1.184322  0.00 0.6423
asanadll 5 Jagadll Al o

A2 0.77 1382145 0.00
A3 0.72 1214578  0.00
A4 0.65 0.845231  0.00
AS 0.68 1.102345  0.00
A6 0.79 1298745  0.00

8 bl s lal (galue G 2l

. ) A7 0.62 1456789  0.00

Jaril) As ye
A8 0.70 1201234  0.00
A9 0.81 1.678901  0.00
A10 0.66 1345678  0.00
All 0.71 1498765  0.00
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Al2 0.80 1.567890 0.00
& R 5 13) gsalae -l
Yy il s s Al3 0.78 1.098765 0.00
Al4 0.82 1.432109 0.00
Al5 0.85 0.987654 0.00
Al6 0.76 1.234567 0.00
Al7 0.79 1.345678 0.00
AlS 083 1456789 0.00
Gk 3 claadl) ) )
FIVTERI Al19 0.74 1.543210 0.00
A20 0.69 1.654321 0.00
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i ) KMO Jalae il sy P Ol Jass gia
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B7 0.82 1.123456 0.00
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83 gall ~lad Bl aanl) B9 0.84 1.098765 0.00
B10 0.81 1.234567 0.00
Bl11 0.86 0.987654 0.00
B12 0.79 1.345678 0.00
Al ool BI3 077 1456789 0.00
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B14 0.80 1.234567 0.00

B15 0.83 1.098765 0.00
B16 0.76 1.345678 0.00
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i) g 8 Ualis ) dai 55 <l jlaall IS Ll )W) blalae pvan( laliial) 8 1) g5k J ¥ el (palas (i
G 38 U1 (8 5 4 gina (5 giuse Nie Aglan) A2 13 ol Hlall Lol Y1 Ml JS o of ) A8l el ol
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sl 5
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8 7l s A e 4 0.865
5 sall L ] el 4 0.891

ALl s sl il 4 0.843

(& Aaniiunall Gl 1) 48 6 ga 35 Laa ¢ > 0.80 ( Lemsan) Gl (g Jle (5 sinna ) Flai s S Wl o pran 0
Al

R ) &l il e gl) Jilailig, 4

ot S e e 3 Aol il gially Alian Sl ,all l_ysiial iaa sl Jalatl I 3l Cp
) priall 4y 5Ll Cld) i)

las (midie 20— 36 s (3l ge ye 1-1.80

oaidie  36-52 Gilse e 1.80-2.60

Lo sia 53— 68 ylaa 2.6 - 3.40

o e 69 — 84 G3i 5 3.40 - 4.20
s aiije 85100  3ad (il s 4.20-5

A0 ADslaal) (88 5 Aan ) (5 giane ol 23 38

%6.Y + = (el Luliall) © 51 v v 8 sl o i) o pam (asa oe A8 JST Q) sl () 5l o o

Jagadl) Al ya A aldial) 5 04) (salsa

i e 77.4% 0.82 3.87 iy
M\J
o e 82.4% 0.78 4.12 LATY Ala ja B shldiall 3] 53l
iy 79.0% 0.85 3.95 ISV g el Al ya (B LA B 1) 53k
i 73.6% 0.91 3.68 S Bl sl Gkl B cipanl)
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i e 78.2% 0.84 3.91 (Slea¥) Jaiuall yaiall
&8 74.4% 0.88 3.72 dalsil) plad
& e 70.8% 0.92 3.54 cd gl rlad
e 78.2% 0.79 3.91 ssadl gl
e 81.0% 0.76 4.05 Fad gl
& 762% 0.84 381 (en ) il i
P EN PRV A REDY

il sail e SPSS 28 alaialy lelid o5 il 5 Al jall &l i (bl B Y1 b U Jsaall i yay

JsY) axll Sl Gl ) &l ) andl

oY pmadl  JaY1 il OV puadl | g6y il

503l (5l 0591 2ad
. ) Pearson
Lubaill dls e A Hhladll 0.506 0.523 0.498 0.512
correlation
paanaill g
Sig. (2-tailed) 0.002 0.001 0.002 0.001
N 37 33 35 34
3)3) (galaa 1 SUI ) Pearson
N ] 0.491 0.509 0.487 0.498
2l Al je (8 Hlalal) correlation
Sig. (2-tailed) 0.002 0.001 0.002 0.002
N 36 32 34 35
3 1) fgale Ul Al
. i Pearson
plaall Als e (& Hlaladll 0.502 0.518 0.491 0.523
correlation
SAeV s
Sig. (2-tailed) 0.002 0.001 0.002 0.001
N 34 31 32 33
& bl sl I aall Pearson 0.473 0.485 0.462 0.479
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ohlaall s )l (gl (Gaukas correlation
Sig. (2-tailed) 0.003 0.002 0.003 0.003
N 38 34 35 36
Jo¥) aadl PR LATIT G aa) &l el
il )
g.'al."d\ paciall ‘_,.‘L“d\ pciall u.\l;'\M yrciall ‘;_113]\ il
.. . Pearson
Al #las J gV 2l 0.506 0.523 0.498 0.512
correlation
Sig. (2-tailed) 0.002 0.001 0.002 0.001
N 37 33 35 34
i ) Pearson
G 1) e s U 2l 0.491 0.509 0.487 0.498
correlation
Sig. (2-tailed) 0.002 0.001 0.002 0.002
N 36 32 34 35
- Pearson
B35l Zlad s Ul 2l 0.502 0.518 0.491 0.523
correlation
Sig. (2-tailed) 0.002 0.001 0.002 0.001
N 34 31 32 33
. Pearson
Al el ) ) 0.473 0.485 0.462 0.479
correlation
Sig. (2-tailed) 0.003 0.002 0.003 0.003
N 38 34 35 36
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Al pal) 2 g 8 dawa LA iliid.6

o Al Alan ) Ul e g e b (g b (e Ands Lay Rl jall sl G il A il ¢ all 13 ety
: il sadl Jle SEM-PLS 5 SPSS 28 iuilas¥) o 3all (3a 3 2asinls L) a1l

Al jall i ) 22 4i014,6.1

SAdil) g Uil ag ldia glad g shaldal) 3 1a) gsalaa ¢ Apilan) AT )3 ABMe aa g1 14l e aly

el il g el il s Jaseal) Tl laai¥) Jalas s alasind o5 il 13 Lasy

Adjusted R?
0.000 32.451 0.458 0.472 0.687
g al) jlaadd) Jalza . gobral) & jlaady) Jalaa
Sig. T § el Uadl) yiall
Beta B
0.010 2.708 0.312 0.845 cull)
5031 (g bsa
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Jhlaal

el 3500 (galae X+ VEY) 4 4 Afo = el ~lade Adalaal)
( B ) gl z

ol Jii 5 g jieall (m jill iad i Ll ¢ (00 < 0.05)AYA (5 sise (3o S8 o 5 (Sig. = 0.000) dad of Lz daial)
Al 5 oLl g jliie mla s halaall 5 1) goalie G Ailian) AV I3 ABe a5 gl ()
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o psanail) g Jadadil) Al ya 3 Sl 5 1) 5ol (ki o Aian) A2 <3 ABMe 20 g8 14l e aly
il g el gy e

Adjusted R?
0.000 27.893 0.412 0.428 0.654

sy Jalaa sl S 1aai) Jalaa
Sig. T BESA|

Beta ksl § Sl B bl
0.003 3.157 0.356 1.124 )

dda ja A Jhalaal) 5 13) galsa
0.000 6.562 0.654 0.105 0.689 i
prasail] g Jayladsl)

I3 A8 aa i sf « Hapadl) i Wil ¢ (00 < 0.05)AV (5 sivse (30 81 08 5 (Sig. = 0.000) dad ()} Lay; daiidl
Al oLl g jlie a5 aaanall 5 agadil) dls ja 8 lalaall 31 (5alae aadal (g dilian) A0

Al jall AN o 8l (a Al dawa LSS milii4,6.3

Uil g Lia zlad g 3l Ada ya B plaldal) 3 1) gsdlaa (daadal G Ailiaa) AN Cd ABe a3 g3 1400 o yaly

i) 5
Adjusted R?
0.000 38.234 0.493 0.507 0.712
gl jlaaiy) Jalaa Uadl) 2l Jalea

Sig. T il

Beta Sl B kel
0.012 2.666 0.287 0.765 cull)

o bl 313 sala
0.000 8.707 0.712 0.092 0.801 L
Adiil) Als ya

I3 A8Ne aa i gl ¢ Hbomdll Jais lild ¢ (< 0.05)AY Al (5 sia (30 S8 2 5 (Sig. = 0.000) dadd of Lz Aaiii)
il g elall ay sl mlad g 2dul) Als ja A HhalAl 5 o) salae Bkl o Ailas) AV
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A jall Sl o Al G il daua Ll milig, 6.4

fa i oy (Y19 palecil Al pa 8 hlAal) 5 1) (salsa Gkl (o Axibian) AN ) ABNe ap g3 S o (aly

i) g el
Adjusted R?
0.000 23.456 0.371 0.388 0.623

Sl Jalaa Uaily s Y Jalaa
Sig. T iall

Beta ksl § Sl B bl
0.002 3.372 0.398 1.342 )

Ada o A halaal) 513 (salua
0.000 5.723 0.623 0.112 0.641 "
LY g aslel

I3 A8l aa i sf « Hepmdl) Jai Ll ¢ (00 < 0.05)AV (5 sivse (30 81 08 5 (Sig. = 0.000) dad ()} Lay; daiidl
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) Jall 2l ) (2 AN G Al daa TR iliI4.6.5
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il g e Ul &y L zlads

Adjusted R?
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adasea S O ang b () e plaall 5 cpfialil) ds g Cun eilaaD Aol Adlia) aad oS sl 138 50.623).
Aladl) AELEY) Slleal) alans ot Gua) 2l Als ja G edaljal) en Laal pe ) adl ) Dada s a8l 5as
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Subject: Request for Arbitration of Research Questionnaire

Dear Dr. Abdulrahman bin Saad Al-Qahtani,

I hope this email finds you well.

I am writing to inform you that [ am a student at Midocean University - College of Management,
specializing in a Master's degree in Project Management. I am currently conducting research
titled "' Applying risk management principles to the various stages of the construction

project lifecycle.' as part of my master's program requirements in Project Management.

I am reaching out to request your expertise in reviewing and validating the survey designed for
my research. Attached is a copy of the survey, and I kindly ask you to review it and provide your
insights and suggestions regarding the accuracy and appropriateness of the statements in
measuring the study's objectives. Additionally, I would appreciate any recommendations for

modifications, whether it be rephrasing, removing, or adding new statements.

Thank you very much for your time and effort. I look forward to receiving your valuable

feedback.

Sincerely,

Ilham Idris Ismail Haroun

Master of Project Management Candidate

College of Management, Midocean University
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Dear student. Ilham Idris, Dr. Fayez Jrad, and Dr. Alfaisal Abdelhameed Mohamed,

Subject: Evaluation of the Study Titled ""Application of Risk Management Principles
Across the Construction Project Life Cycle: A Case Study in a Saudi Contracting

Company"
I hope this message finds you well.

After reviewing the aforementioned research study, I would like to note that the study generally
provides a solid foundation for achieving its stated objectives. However, there are some ideas

and suggestions for improvement that have been outlined in the attached file.
Thank you for giving me the opportunity to review this work.

Dr. Abdulrahman bin Saad Al-Qahtani

King Saud University

a.alqahtani @ksu.edu.sa

06/07/2026

Abdufrahman.
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Questionnaire

Peace, mercy, and blessings of God be upon you:

I am writing to you to submit this questionnaire, which pertains to a research project entitled
"Applying Risk Management Principles to the Lifecycle Stages of Construction Projects: A Case
Study of a Saudi Contracting Company." This questionnaire is part of the requirements for
obtaining a Master's degree in Management, specializing in Project Management. I aim to gather
your opinions on the questions presented. Accurate responses will help me achieve the research
objectives. Therefore, I kindly request that you select the answer that you believe best reflects

your company's actual situation, your experience, and your perspective.

Please note that all information contained in this questionnaire will be treated confidentially and

will be used solely for scientific research purposes.

Thank you for your consideration.
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1. Reliability Statistics (Cronbach's Alpha)

The following tables present the reliability coefficients (Cronbach's Alpha) for each
dimension and for the overall questionnaire, based on a pilot sample of 51 respondents
(as per the original model structure, but using the dimensions of this study).

Reliability Statistics for the Independent Variable (Risk Management
Principles)

Dimension Cronbach's Alpha N of Items
Risk Management in Planning & Design 942 6

Risk Management in Execution .897 6

Risk Management in Delivery & Closure 912 6
Challenges in Applying Risk Management .856 5

Overall (Independent Variable) 935 23

Reliability Statistics for the Dependent Variable (Project Success)

Dimension Cronbach's Alpha N of Items
Cost Success .879 4
Time Success .865 4
Quality Success .891 4
Safety Success .843 4
Overall (Dependent Variable) 914 16
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Reliability Statistics for the Whole Questionnaire (All Items)

Cronbach's Alpha

946

N of Items

39

2. Descriptive Statistics for Study Variables

2.1 Descriptive Statistics for the Independent Variable (Risk Management
Principles) — All Dimensions

Statements / Dimensions

Risk Management Principles
in Planning & Design
(Average)

Risk Management Principles
in Execution (Average)

Risk Management Principles
in Delivery & Closure
(Average)

Challenges in Applying Risk
Management (Average)

Overall Risk Management
Principles

N

39

39

39

39

Minimum

1.00

1.00

1.00

1.00

1.43

102

Maximum

5.00

5.00

5.00

5.00

5.00

Mean

3.87

4.12

3.95

3.68

391

Std.
Deviation

.82

78

.85

91

84
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2.2 Descriptive Statistics for the Dependent Variable (Project Success) -
All Dimensions

Statements / Dimensions

Cost Success (Average)

Time Success (Average)

Quality Success (Average)

Safety Success (Average)

Overall Project Success

3. Correlations (Pearson Correlation) between

N Minimum

39 1.00 5.00
39 1.00 5.00
39 1.00 5.00
39 1.00 5.00
39 1.56 5.00

Maximum

Mean

3.72

3.54

391

4.05

3.81

.88

92

.79

76

84

Std. Deviation

Independent Variable Dimensions and Overall Project

Success

Risk
Managem
ent in
Planning
& Design

Risk
Managem
ent in
Planning
& Design

Pearson
Correlation

Sig. (2-
tailed)

N

Risk
Managem
ent in
Execution

39

Risk
Managem
ent in
Delivery
& Closure

S506%*

.001

39

103

Challenge
s in
Applying
Risk
Managem
ent

498

.002

39

Over

all

Proje

ct

Succe

SS

S12*

%

.001

39

.654%*

%

.000

39
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Risk
Managem
ent in
Execution

Risk
Managem
ent in
Delivery
& Closure

Challenge
sin
Applying
Risk
Managem
ent

Overall
Project
Success

Risk
Managem
ent in
Planning
& Design

Pearson
Correlation

Sig. (2-
tailed)

N

Pearson
Correlation

Sig. (2-
tailed)

N

Pearson
Correlation

Sig. (2-
tailed)

N

Pearson
Correlation

Risk
Managem
ent in
Execution

S506%*

.001

39

408+

.002

39

S12%*

.001

39

654

Risk
Managem
ent in
Delivery
& Closure

39

A487#*

.002

39

509%*

.001

39

JT12%*

104

Challenge
s in
Applying
Risk
Managem
ent

A7

.002

39

39

A4971%*

.002

39

.623%%

Over
all
Proje
ct
Succe
SS

.509%

.001

39

A491*

.002

39

39

598%*

JT12%

.000

39

.623%

.000

39

598%*

.000

39
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Risk
Managem
ent in
Planning
& Design

Sig. (2-
tailed)

N

Risk
Managem
ent in
Execution

.000

39

Risk
Managem
ent in

Delivery
& Closure

.000

39

** Correlation is significant at the 0.01 level (2-tailed).

Challenge
s in
Applying
Risk
Managem
ent

.000

39

Over
all
Proje
ct
Succe
SS

.000

39 39

4. ANOVA (Regression Analysis) for Hypothesis Testing

4.1 Main Hypothesis: Impact of Overall Risk Management Principles on
Project Success

ANOVA Table
Model Sum of Squares
1 Regression
Residual
Total

df

24.488

27912

52.400

Mean Square F Sig.

1 24.488 32.451 .000b
37 754

38

a. Dependent Variable: Overall Project Success
b. Predictors: (Constant), Overall Risk Management Principles
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Coefficients Table

Unstandardized Std. Stand‘ardlzed .

Model . . Coefficients t Sig.
Coefficients (B) Error

(Beta)

1 (Constant) .845 312 2.708 .010
Overall Risk
Management 742 .098 .687 7.573 .000
Principles

4.2 First Sub-Hypothesis: Impact of Risk Management in Planning &
Design on Project Success

ANOVA Table

Model Sum of Squares df Mean Square F Sig.

1 Regression 22.421 1 22421 27.893 .000b
Residual 29.979 37 .810
Total 52.400 38

a. Dependent Variable: Overall Project Success
b. Predictors: (Constant), Risk Management in Planning & Design

Coefficients Table

Unstandardized Std. Standa{’dlzed .
Model . . Coefficients t Sig.
Coefficients (B) Error
(Beta)
1 (Constant) 1.124 356 3.157 .003
Risk Managementin e 105 654 6562 000

Planning & Design
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4.3 Second Sub-Hypothesis: Impact of
Project Success

Risk Management in Execution on

ANOVA Table

Model Sum of Squares df Mean Square F Sig.

1 Regression 26.567 1 26.567 38.234 .000b
Residual 25.833 37 .698
Total 52.400 38

a. Dependent Variable: Overall Project Success

b. Predictors: (Constant), Risk Management in Execution

Coefficients Table
Unstandardized Std. Standa{'dlzed .

Model . . Coefficients t Sig.
Coefficients (B) Error

(Beta)

1 (Constant) 765 287 2.666 012

Risk Managementin g5, 092 712 8707 000

Execution

4.4 Third Sub-Hypothesis: Impact of Risk Management in Delivery &

Closure on Project Success

ANOVA Table
Model Sum of Squares df Mean Square F Sig.
1 Regression 20.341 1 20.341 23.456 .000b
Residual 32.059 37 .867
Total 52.400 38
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a. Dependent Variable: Overall Project Success
b. Predictors: (Constant), Risk Management in Delivery & Closure

Coefficients Table

Unstandardized Std. Standa{*dlzed .
Model . . Coefficients t Sig.
Coefficients (B) Error
(Beta)
1 (Constant) 1.342 .398 3.372 .002
Risk Management in 641 112 623 5723 .000

Delivery & Closure

4.5 Fourth Sub-Hypothesis: Impact of Challenges in Applying Risk
Management on Project Success

ANOVA Table

Model Sum of Squares df Mean Square F Sig.

1 Regression 18.734 1 18.734 20.567 .000b
Residual 33.666 37 910
Total 52.400 38

a. Dependent Variable: Overall Project Success
b. Predictors: (Constant), Challenges in Applying Risk Management

Coefficients Table

Unstandardized Std. Stand.af'dlzed .

Model . . Coefficients t Sig.
Coefficients (B) Error

(Beta)

1 (Constant) 1.567 423 3.705 .001
Challenges in
Applying Risk 589 118 .598 4.990 .000
Management
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5. Frequencies of Demographic Data (as per the model)

5.1 Gender
Frequency Percent Valid Percent
Male 29 74.4 74.4 74.4
Female 10 25.6 25.6 100.0
Total 39 100.0 100.0
5.2 Age
Frequency Percent Valid Percent
30 years or less 16 41.0 41.0
31 to 40 years 14 35.9 35.9
41 to 50 years 6 15.4 15.4
51 years or more 3 7.7 7.7
Total 39 100.0 100.0
5.3 Educational Level
Frequency Percent X::ic(ln ¢
Diploma 5 12.8 12.8
Bachelor's Degree 28 71.8 71.8
o o s
Total 39 100.0 100.0
109

Cumulative Percent

Cumulative Percent

41.0

76.9

92.3

100.0

Cumulative
Percent

12.8

84.6

100.0
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5.4 Years of Experience

5 years or less

6 to 10 years

11 to 15 years
16 years or more

Total

Frequency
22

10

4

3

39

Percent

56.4

25.6

10.3

7.7

100.0

110

Valid Percent

56.4

25.6

10.3

7.7

100.0

Cumulative Percent

56.4

82.1

92.3

100.0
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