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arabia-industrial-pumps-market [3] Sulzer. (n.d.). Sulzer delivers over 200 pump packages for
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[6] Project Management Institute. (2017). A Guide to the Project Management Body of
Knowledge (PMBOK® Guide) (6th ed.). Project Management Institute. [7] ISO 31000.
(2018). Risk management — Guidelines. International Organization for Standardization. [8]
Chapman, R. J. (2011). Simple tools and techniques for enterprise risk management. John
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Industrial Engineering and Management, 15(3), 123-135. [11] Tummala, V. M. R, &
Burchett, L. J. (1999). Project risk management processes. Project Management Journal,
30(3), 34-45. [12] Hillson, D. (2009). Managing risks in projects. Gower Publishing, Ltd. [13]
Al-Hawary, S. 1. (2014). The impact of risk management on project success: An empirical
study in Jordan. International Journal of Business and Management, 9(1), 105-116.
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[14] Al-Harbi, K. M. A. (2008). Critical success factors for project management in Saudi
Arabia. International Journal of Project Management, 26(1), 104-110. [15] Assaf, S. A., & Al-
Hejji, S. (2006). Causes of delay in large construction projects in Saudi Arabia. International
Journal of Project Management, 24(5), 349-357. [16] Al-Khalil, M. 1., & Al-Ghafly, M. A.
(1999). Delay in construction projects in Saudi Arabia. International Journal of Project
Management, 17(5), 317-323. [17] Al-Tassan, A. A. (2000). Quality management in Saudi
Arabian construction industry. Journal of Construction Engineering and Management, 126(6),
441-447. [18] El-Sayegh, S. M. (2008). Risk identification and assessment for construction
projects in UAE. Construction Management and Economics, 26(1), 37-47. [19] Al-Jibouri, S.
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A. (2009). Monitoring all project processes for successful project management. International
Journal of Project Management, 27(2), 145-152. [20] AI-Ghamdi, A. S. (2018). Risk
management practices in Saudi Arabian industrial projects: A review. Journal of Industrial
Engineering and Management, 11(2), 234-245.
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Management in Gas Sector Expansion Projects in Saudi Arabia. Energy Policy, 129, 100-110.
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uncertainty. Demos. [77] Cadbury Committee. (1992). Report of the Committee on the
Financial Aspects of Corporate Governance. Gee and Co Ltd.

41



EEN Juad
Shlaa) 33

cilduaal) delia aojbia b

42



Gldaal dslia Ao dale ki 3.1

152 Cilaaal) i Gum (gAY Cleliall (o aaall Laelyg Ligs lelad cilaiadll delia adb
llaal) ) A5l Ll a3ial) ezl degiie Gk b clilally Jilsud) Ja 8 Ll

£ oludial) gaill ks Leald Lpaaf delicall o3 iS5 cdygaad) Lujal) ASheal L Baaal) e Ll
L@.LJ.A.A APNEX) ‘;"\]19 c&eﬁf};ﬂ\ QL::LL«A\} c;t.uj\ cz\.cb)” cb\.pd\ z\:ﬂa:a cJ\;db Laal dla cale s ‘_g
[68] geall dakl e 5uS J<a

Gl G Adae ailiae oL aa dpdgmad) Ayl ASLedll 3 ciliiaall delia ey (Ld)ls
giae 30 (Jiall Qe o e lall aojlially daaall 2l aoliie & cilicadll eyl
ASladl) Il (eSay Las <1985 le 8 caenls ) ailead) 35l (e Lagrad) cliaall o)
@,S dLalle Q\S)& Jedid deliall k;ugjaﬁ “;15‘53\ D98 RAY .[69] 2\:1}::1\ deliall sda U:\le\
Laddy i (3830 Caldl & (KSB) (o 4l (S5 (Grundfos) (ugdxig g (Sulzer) ise Jia
170 Zoxtia Ysla Jgss Aealiy) )l 3e Lae cASLeall

\galdadaiy clicaal) glsi 3.1.1
Jadlly dgles fasa o 2l Loeny £ lodl ) ciliiaal) ciiat (e
Centrifugal ) 43Sl 83)Uall Clicadll (fie :(Dynamic Pumps) 4:Saaliall cliiaal) -
b legd SV licad) sda 2ed L lgall Ja) (53S0l 3yl 558 pains ) (Pumps
ilsaal) (30 830K e aa Jalatl) e Ly Adlall Lgielal Tl due lial) iyl
[71]
4235 Cilaadl Jie :(Positive Displacement Pumps) 4ulady) daliy) cliias -
(s Dliiaall oda PRECH -(Rotary Pumps) 8))sall culicadlly (Reciprocating Pumps)
Akl 3 gl Aa3l) olsad) Ja i clas T ol Llle Unia ks ) culigalaal
[72] wle al
rdadidl dgagrad) dayal) dSlaal) B Clizaal) Gl i
bl Lsha ye laglatg ¢ Slally Jadil) i) & Clamall aadied ¢ jladlg Jadil) g Usd -
73] dadlaally oSl clidee Ay
I Llatl) illane adiady callall 8 8aall slaall e ST ASlaal) e sobaal) Audas -
[74] dalladly feall dalye 8 8USH dlle lamdl e S
Bl L1 e elall Jig cdipanl) ()l dalail 8 cilaadl) aadid sde ) -
[75] A3l by

43



e cile Uad @ dahia c_um.d\ Glblee @ Gl Jax bl cleliall -
[76] cpaxilly (aga¥) cculig yally 222V clslasSy )

A sgilly A daliily ¢ oaual) Capeally obaall Slae) dalail b padios 1 Saally dgmall Ll —
771 dglailly Sl Sl 8 (HVAC) slsel) canSs

Lagrad) cliiad) delia b (ajilly cbaadll 3.1.2
lgia ccbaaill (e hase Lagrad) Luujal) ASleal) b Cliiaal) dsliva Aalss
I Y Laadidl il Kl Aol dsall (o 5a€ ha 8ygieal) A&l Sgdll e slaiey) -
Laallad) 2)5il) Qs lilylacaly ) caldal dcaje deliall Jang s conlyiiad S5y
[78]
Abgh Biy i ) Agallell IGAEN (g 520l Audlio Adaall ISHA) 4nls sAadliall -
791 dastie ol g
iy araall (b Aanadiall sl CleUSI) b el dllia ()5 38 s LSl pali -
[80] daiiall cilaizaal) dilias
Gl 33U 8 gally SN limall L 3 el skl diaglgisill il —
811 uskaily aill 3 Tiaiona i
iddegie ddeluall o & gaill 508 )y dagi el pay -
sinall Balyy cleliall Gulagis oL@ aagnn ) Ciags ) 12030 Asleal) 4y, -
[82] e liall g Unall 1S TaasSa Ly i Lan ¢ ladll
O Al oS b Sl (Anally gan) el g sdiag cass S tdeduall aliall -
[83] cwlandall Cabisal calacadl)
5y ) o luall pugilly OISl a8 jaical) gaill (525 o lually Al ol -
[84] wlaadl e Julls cdallally sl e callal
BT ity Aalvicaal) Jslally A8Ual 58 gal) ulicaalls slaa¥) ali dalsiad) o <80 —
[85] Lpskally HlSaSU Baas
G (liiad) delia aojlie 3 adledy halaall 50y Daaal) Al el LSl o3 agd )
Aaliall il e Balia g Aldinall Hlalaad) s b oaclas of oS

44



o Ut
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Knowledge (PMBOK® Guide) (6th ed.). Project Management Institute. [87] Kim, S., & Park,
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Approach. IEEE Transactions on Semiconductor Manufacturing, 31(2), 201-210. [88] L1, Y.,
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Resilience. International Journal of Production Economics, 227, 107666. [89] Chapman, R. J.
(2011). Simple tools and techniques for enterprise risk management. John Wiley & Sons. [90]
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[107] Project Management Institute. (2017). A Guide to the Project Management Body of
Knowledge (PMBOK® Guide) (6th ed.). Project Management Institute. [108] Hopkin, P.
(2018). Fundamentals of risk management: Understanding, evaluating and implementing
effective risk management (5th ed.). Kogan Page Publishers. [109] Chapman, R. J. (2011).
Simple tools and techniques for enterprise risk management. John Wiley & Sons. [110]
Hillson, D. (2009). Managing risks in projects. Gower Publishing, Ltd. [111] Vose, D. (2008).
Risk Analysis: A Quantitative Guide (3rd ed.). John Wiley & Sons. [112] PMIL. (2017). A
Guide to the Project Management Body of Knowledge (PMBOK® Guide) (6th ed.). Project
Management Institute. [113] Standards Australia. (2009). AS/NZS ISO 31000:2009 Risk
management — Principles and guidelines. Standards Australia. [114] Deloitte. (2016). Risk
Management Frameworks: A Practical Guide. Deloitte Touche Tohmatsu Limited. [115]
Nonaka, 1., & Takeuchi, H. (1995). The knowledge-creating company: How Japanese
companies create the dynamics of innovation. Oxford University Press. [116] PwC. (2017).
Risk in a digital world: The future of risk management. PwC.
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[112] Creswell, J. W., & Creswell, J. D. (2022). Research design: Qualitative, quantitative,
and mixed methods approaches (6th ed.). SAGE Publications. [113] Johnson, R. B., &
Christensen, L. (2019). Educational research: Quantitative, qualitative, and mixed approaches
(7th ed.). SAGE Publications. [114] Tashakkori, A., & Teddlie, C. (2021). Handbook of mixed
methods in behavioral and social research (3rd ed.). SAGE Publications. [115] Flick, U.
(2018). An introduction to qualitative research (6th ed.). SAGE Publications. [116] Bryman,
A., & Bell, E. (2015). Business research methods (4th ed.). Oxford University Press. [117]
Creswell, J. W., & Plano Clark, V. L. (2018). Designing and conducting mixed methods
research (3rd ed.). SAGE Publications.
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[118] Sekaran, U., & Bougie, R. (2019). Research methods for business: A skill-building
approach (8th ed.). John Wiley & Sons. [119] Etikan, 1., Musa, S. A., & Alkassim, R. S.
(2016). Comparison of convenience sampling and purposive sampling. American Journal of
Theoretical and Applied Statistics, 5(1), 1-4. [120] Hair, J. F., Black, W. C., Babin, B. J., &
Anderson, R. E. (2019). Multivariate data analysis (8th ed.). Cengage Learning. [121] Patton,
M. Q. (2015). Qualitative research & evaluation methods (4th ed.). SAGE Publications. [122]
Saunders, M., Lewis, P., & Thornhill, A. (2019). Research methods for business students (8th
ed.). Pearson Education.
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[123] Likert, R. (1932). A technique for the measurement of attitudes. Archives of
Psychology, 140, 1-55. [124] Pinto, J. K., & Slevin, D. P. (1988). Critical success factors in
effective project implementation. Project Management Journal, 19(2), 35-41. [125] Hair, J. F.,
Black, W. C., Babin, B. J., & Anderson, R. E. (2019). Multivariate data analysis (8th ed.).
Cengage Learning. [126] Cronbach, L. J. (1951). Coefficient alpha and the internal structure
of tests. Psychometrika, 16(3), 297-334. [127] Kvale, S., & Brinkmann, S. (2015).
InterViews: Learning the craft of qualitative research interviewing (3rd ed.). SAGE
Publications.
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[128] Pallant, J. (2020). SPSS survival manual: A step by step guide to data analysis using
IBM SPSS (7th ed.). Routledge. [129] Cronbach, L. J. (1951). Coefficient alpha and the
internal structure of tests. Psychometrika, 16(3), 297-334. [130] Cohen, J. (1988). Statistical
power analysis for the behavioral sciences (2nd ed.). Lawrence Erlbaum Associates. [131]
Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2019). Multivariate data analysis
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(8th ed.). Cengage Learning. [132] Braun, V., & Clarke, V. (2006). Using thematic analysis in
psychology. Qualitative Research in Psychology, 3(2), 77-101.
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[133] American Psychological Association. (2017). Ethical principles of psychologists and
code of conduct. American Psychological Association. [134] Beauchamp, T. L., & Childress,
J. F. (2019). Principles of biomedical ethics (8th ed.). Oxford University Press. [135] Flick, U.
(2018). An introduction to qualitative research (6th ed.). SAGE Publications. [136] Israel, M.,
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& Hay, 1. (2006). Research ethics for social scientists: Between theory and practice. SAGE
Publications. [137] Shamoo, A. E., & Resnik, D. B. (2022). Responsible conduct of research
(4th ed.). Oxford University Press. [138] Creswell, J. W., & Creswell, J. D. (2022). Research

design: Qualitative, quantitative, and mixed methods approaches (6th ed.). SAGE
Publications.
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[139] Saunders, M., Lewis, P., & Thornhill, A. (2019). Research methods for business
students (8th ed.). Pearson Education. [140] Bryman, A., & Bell, E. (2015). Business research
methods (4th ed.). Oxford University Press. [141] Creswell, J. W., & Plano Clark, V. L.
(2018). Designing and conducting mixed methods research (3rd ed.). SAGE Publications.
[142] Flick, U. (2018). An introduction to qualitative research (6th ed.). SAGE Publications.
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[143] Sekaran, U., & Bougie, R. (2016). Research methods for business: A skill building
approach (7th ed.). John Wiley & Sons. [144] Hair, J. F., Black, W. C., Babin, B. J., &
Anderson, R. E. (2019). Multivariate data analysis (8th ed.). Cengage Learning. [145]
Creswell, J. W., & Creswell, J. D. (2022). Research design: Qualitative, quantitative, and
mixed methods approaches (6th ed.). SAGE Publications.
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Abstract

This study aims to explore the role of risk management in the success of pump manufacturing
projects in the Kingdom of Saudi Arabia. This industry faces various challenges that require
effective risk management to ensure project success and the achievement of desired
objectives. The study focuses on analyzing the factors influencing the success of pump
manufacturing projects and how modern risk management practices can be applied in this
vital sector.

The research problem lies in the fact that many pump manufacturing projects in Saudi Arabia
encounter difficulties in managing risks, which negatively affects their success and ability to
meet defined goals on time and within budget. Furthermore, companies in this sector often
lack a comprehensive risk management framework tailored to the nature of pump
manufacturing and the operational environment within the Kingdom.

The study aims to identify the main types of risks facing pump manufacturing projects in
Saudi Arabia, analyze the relationship between risk management practices and project
success, and develop a proposed risk management framework suited to the characteristics of
this industry. Additionally, it provides practical recommendations for companies and
institutions operating in the sector.

The study adopted a mixed-method approach, combining both quantitative and qualitative
methods. A questionnaire was used as the primary data collection tool, targeting a sample of
150 participants, including managers, engineers, and specialists in Saudi pump manufacturing
companies. In addition, semi-structured interviews were conducted with 15 experts in risk
management and the pump manufacturing industry to gain deeper insights and expert
perspectives.

The study results revealed a strong positive correlation between the implementation of
effective risk management practices and the success of pump manufacturing projects.
Companies that implement comprehensive risk management systems achieve 35% higher
project success rates compared to those that do not apply such practices. The study also
identified the most significant risks affecting these projects, namely: technical and
technological risks, supply chain risks, financial risks, regulatory and legal risks, and
environmental and climate-related risks.

The study recommends the development of comprehensive risk management strategies in
pump manufacturing companies, raising awareness of the importance of risk management
among sector employees, establishing dedicated risk management units in large companies,
and developing specialized training programs in risk management for professionals in this
field.
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Risk Management | Pump Manufacturing | Project Management in Saudi Arabia | Project
Success | Engineering Industries
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