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[52] Johnson, R., et al. (2019). Operational Risk Management in the Automotive Industry: A
Case Study Approach. Journal of Manufacturing Technology Management, 30(5), 876-890.
[53] L1, Y., & Wang, L. (2020). Supply Chain Risk Management in the Electronics Sector:
Strategies for Resilience. International Journal of Production Economics, 227, 107666. [54]
Kim, S., & Park, J. (2018). Technological Risk Management in Semiconductor
Manufacturing: A Proactive Approach. IEEE Transactions on Semiconductor Manufacturing,
31(2), 201-210. [55] Ahmed, F., et al. (2021). Risk Management Practices in Small and
Medium-sized Manufacturing Enterprises: Challenges and Opportunities. Journal of Small
Business Management, 59(4), 789-805. [56] Wang, H., et al. (2017). Environmental Risk
Management in the Chemical Industry: Compliance and Sustainability. Journal of Cleaner
Production, 162, 134-145.
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[57] Al-Ghamdi, A. S. (2018). Risk management practices in Saudi Arabian industrial
projects: A review. Journal of Industrial Engineering and Management, 11(2), 234-245. [58]
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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. [59] Al-Shehri, A.
(2010). Risk management in oil and gas projects in Saudi Arabia. Master's Thesis, King Fahd
University of Petroleum and Minerals. [60] Al-Rashidi, M. (2015). The role of risk
management in achieving Saudi Vision 2030 objectives. Journal of Economic and
Administrative Sciences, 31(1), 45-60. [61] Al-Maliki, F. (2020). Assessment of risk
management practices in Saudi manufacturing companies. International Journal of Business
and Management, 15(3), 112-125.
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[62] Al-Ghamdi, A. S. (2018). Risk management practices in Saudi Arabian industrial
projects: A review. Journal of Industrial Engineering and Management, 11(2), 234-245. [63]
Sulzer. (n.d.). Sulzer Riyadh Facility: Leading Pump Manufacturing in Saudi Arabia.
Retrieved from https://www.youtube.com/watch?v=uGwBEfadCq0 [64] 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. [65] Saudi Vision 2030. (n.d.). About Vision
2030. Retrieved from https://www.vision2030.gov.sa/ [66] Creswell, J. W., & Creswell, J. D.
(2022). Research design: Qualitative, quantitative, and mixed methods approaches (6th ed.).
SAGE Publications. [67] Project Management Institute. (2017). A Guide to the Project
Management Body of Knowledge (PMBOK® Guide) (6th ed.). Project Management Institute.
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[52] Purdy, G. (2010). ISO 31000:2009—Setting a new standard for risk management. Risk
Analysis: An International Journal, 30(6), 881-886. [53] Aven, T. (2016). Risk assessment and
risk management: Review of recent advances and future challenges. Reliability Engineering
& System Safety, 154, 1-13. [54] International Organization for Standardization. (2018). ISO
31000: Risk management — Guidelines. ISO. [55] COSO. (2017). Enterprise Risk
Management—Integrating with Strategy and Performance. The Committee of Sponsoring
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projects. Gower Publishing, Ltd. [57] Chapman, R. J. (2011). Simple tools and techniques for
enterprise risk management. John Wiley & Sons. [58] Ward, S., & Chapman, C. (2003).
Project risk management: Processes, techniques and insights. John Wiley & Sons. [59]
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[63] Lee, J., et al. (2017). Operational Risk Management in the Electronics Manufacturing
Industry. Journal of Manufacturing Systems, 45, 123-135. [64] Wang, Y., & Gao, J. (2019).
Supply Chain Operational Risk Management in the Automotive Industry. International Journal
of Production Research, 57(12), 3890-3905. [65] Zhou, L., et al. (2020). Food Safety Risk
Management in the Food and Beverage Manufacturing Industry. Food Control, 118, 107389.
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[75] Al-Amri, A., et al. (2010). Common Risks in Large Construction Projects in Saudi
Arabia. Journal of Construction Engineering and Management, 136(5), 585-594. [76] Al-
Shehri, A., et al. (2015). Geotechnical Risk Management in Coastal Construction Projects in
Saudi Arabia. Geotechnical Engineering Journal, 46(2), 123-135. [77] Al-Otaibi, M. (2018).
The Role of Risk Management in Achieving Infrastructure Project Objectives in Saudi Arabia.
International Journal of Project Management, 36(7), 1001-1012. [78] Al-Shammari, S., et al.
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e gl 53} G oS Lea ¢ lalaall Salis Legh g £0aSls Lo sil) sV G panl
Aalio st Cilangbia gy dllad ST il S
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[96] Project Management Institute. (2017). A Guide to the Project Management Body of
Knowledge (PMBOK® Guide) (6th ed.). Project Management Institute. [97] Hillson, D.
(2009). Managing risks in projects. Gower Publishing, Ltd. [98] Chapman, R. J. (2011).
Simple tools and techniques for enterprise risk management. John Wiley & Sons. [99]
Andersen, B., & Fagerhaug, T. (2006). Root Cause Analysis: Simplified Tools and
Techniques. ASQ Quality Press. [100] Kotler, P., & Keller, K. L. (2016). Marketing
Management (15th ed.). Pearson Education. [101] Linstone, H. A., & Turoff, M. (1975). The
Delphi Method: Techniques and Applications. Addison-Wesley. [102] Vose, D. (2008). Risk
Analysis: A Quantitative Guide (3rd ed.). John Wiley & Sons. [103] Hubbard, D. W. (2009).
The Failure of Risk Management: Why It's Broken and How to Fix It. John Wiley & Sons.
[104] Clemen, R. T., & Reilly, T. (2014). Making Hard Decisions with DecisionTools (3rd
ed.). Cengage Learning. [105] Render, B., Stair Jr, R. M., & Hanna, M. E. (2015).
Quantitative Analysis for Management (12th ed.). Pearson Education. [106] PMI. (2017). A
Guide to the Project Management Body of Knowledge (PMBOK® Guide) (6th ed.). Project
Management Institute.
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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] PMI. (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.

59



) Juaddl
dilasal) dyall

Cg g Adally Aaagiall

60



al) avanat 4.1

S Gangial) o penn Jins e dldiel &3 clgilind e dalaYls Al sda Cilaal ga)
Lo pancill 138 33 . (Mixed Methods Rescarch Design) Jabiaal zgially Cigyaally ¢ 2 sill
Ceagiall S 3 5oall Ll gead iy s Bl L) (e Bama Bpalls agd ) cans Sl Gl jall
112] g jad) 5yaUall dasac g 4Lili )3 o Jguanll

Jalidal) zgiall aladind i) e 4.1.1
4 LU Jalidal) giall lod)
paa3 Lilias) Lebilats 808 diue (ge iy pan (oS rgiall i 2 (Ganlly Ldgaddd) o
ClaSiud P e Halall Taxie Lagh ol il Jigs Loty calall LlalYly sl
L ppeadil) \gig8y iliil) daia (o e geall 138 Ldpad Al aglady (pSHlaall Hhas ilgas
[113]
nia (Sally Al Al macagiy il dae sil) il aladid ooy il jadl e
oo S o due il O (Ka cAiseae dDLe oS bl jelal 13) (JEal e e
J114] 4dad) s2a o)y Al )
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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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) aend 4L sy JGlLg caie ULl zes 23 (63 Bladdl agd o 2o laws Caasll 1o
[122]
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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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O Ao gena o lgcae DA e BLEWY) Baa (e sl 4 (Validity) Gaal) -
LiasDlas llall Zgung Glasal Hlaladl )35 aliiall Bla) dlae (& ehoadly GaaSadll
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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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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.

Keywords:

Risk Management | Pump Manufacturing | Project Management in Saudi Arabia | Project
Success | Engineering Industries
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