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Questionnaire

Dear Participant,

I am Lamyaa Mohammed Al-Faraj, a Master’s student in Risk Management at the College
of Management, Midocean University. I am conducting a study entitled: “The Impact of Water
Scarcity Risk Management Strategies on the Sustainability of Water Infrastructure: A Field
Study of Specialized Employees at the National Water Company in Riyadh Region” as part of
the requirements for the Master’s degree. This questionnaire is intended for specialized
employees of the National Water Company in Riyadh Region whose work is related to risk
management, operations and maintenance, networks, asset management, planning and projects,
sustainability, digital transformation, quality, emergencies, or business continuity.

Please answer all statements accurately and objectively according to your actual professional
knowledge and experience. The information you provide will be treated with complete
confidentiality and used solely for scientific research. Results will be reported only in aggregate
form, without identifying any participant or evaluating the performance of the participant or
their department. There are no right or wrong answers; what is required is your professional
assessment of the practices and outcomes described in the questionnaire.

Your cooperation will contribute to the quality and accuracy of the study. Thank you for your
valuable participation.

Thank you for your cooperation,

Supervisors
Lamyaa Mohammad Al-Faraj
Master of Project Management Dr.
Candidate Dr.
College of Management, Midocean College of Management, Midocean
University University




(First: Demographic Characteristics)z\eébéwm uaibadl) Y4l

Kindly place a checkmark [v] in the appropriate box. .dw.lwll LAY & [V] 5)La) a9 Ax

(Gender): (uiall .9

/ Female(_,,_‘\.ﬁlj | Male ,S3]

(Age Group): 4peal) 45al) . ¥

/ 30 to less than 40 yearsdiw €+ ] S Y o / Less than 30 yearsdiw Y+ (3a B m|

/ 50 years and above Sl 4 04 / 40 to less than 50 yearsdiw ©+ (ja Jal S g o0

(Educational Qualification):  ~alal} Jagal) . ¥

| Bachelor’s degree y ¢1)sl\SC] / Diploma or less 3l i psbal]

| Doctorates)y iSa[] | Master’s degree il

(Current Work Area or Department): ) 5yl o Jand) Jlaa . 8

| Operations and maintenancedilually Jardili(] | Risk management .l 51200
Planning or project managementcale ¢ yiall 5ya) o) Jaulaalic] Networks or asset management geay) 5ya) o cul<uild]
ol Jga2) 0= 9 0

| Sustainability, {5)lshally s3sall 5 a8l Jeail) gl dalsiYI]

digital transformation, quality, or emergencies

| Other related areadla 3 HA] Jlas]

(Years of Experience in the Water Sector): sluall g Uad o Bl Gl .0

/ 3 to less than 7 yearsculgics V (s J&l I ¥ (e | Less than 3 yearscilgis ¥ (e Jio

/ 12 years and above <l du VYO | 7 to less than 12 yearsdiu VY (e Jal S Y o0

(Job Level): (il (ggimal) .1

| Supervisor or team leader 38 Xil& j ] | Specialist employee awaiia Cils ]

| Department managers ;)] a1 | Department headaud (1)

| Higher leadership level or otherd“)si ji ‘;r_\ Lﬁ)@é Sgaal ]




(Second: Questionnaire Statements)diliuy) ci),38 : Ll

: Jal (el 38y A1 hlaad) e ilsa Ay wani o

Please indicate your level of agreement with the following statements according to the scale below:

1

2 3 4

5

Bads (38ls) ¥

Strongly Disagree

£

&)
Agree

Gilsl Y alae

Disagree Neutral

Bady (3l

Strongly Agree

Sl syl jalias 33t aagt il 1Y) sal)

(Axis 1: Water Supply Source Diversification and Enhancement Strategies)

3

4

5

- al

Statements

Strongly

Disagree

| il ¥

Disagree | Neutral

£

Gyl

Bady
Strongly
Agree

e e e ang La Sl dlaeyl jalas (e gatie el A48 abads
.Lb ‘)A.A.a.q
The Company plans a diversified mix of water supply sources to reduce

dependence on a single source.

Gy ALalSia 2ae) dashie Gara dallaal) slually Slaal sluall 450 o
Coaliadl cldadngy)
The Company integrates desalinated water and treated wastewater within a

coordinated supply system according to appropriate uses.

dgalsal Gulia Ualin) g Lo adiliad) ouaall cilead 3580 Jalads
callall o) sl e Uaiiy)
The Company plans strategic storage capacity to provide an appropriate

reserve for supply disruptions or demand surges.

cAdayl e alae) Abedis Gaua aaygilly opiailly Jaillg oY) Jasdads ASHAN) (o
The Company coordinates the planning of production, transmission, storage,

and distribution as an integrated supply chain.




Sl 8 e aally allal) 5yl bl 1 SE sadll

(Axis 2: Water Demand Management and Water-Loss Reduction Strategies)

3

4

Clylaall

Statements

Strongly

Disagree

NEER:

Disagree

Neutral

Strongly
Agree

-Jaadally Jasdadsl) @yl 4 Al Qllall Gilad g 48] aadns
The Company uses water demand forecasts in planning and operational

decisions.

cAdagioall bially eDlgaay) Gliby ) il wdf el )4l 245
The Company implements water—conservation programs based on

consumption data and defined target groups.

| CPLOPRR: 1T cjb.q aaanl Galidl) 3lalic Cpeca L) A3)gal) ASHE Bakas
The Company applies water balancing within district metered areas to

identify the locations and components of water loss.

IS Dlay pedl) i€y Jarall 50y SlalSia Baliy 4580 suks
L8l e asll
The Company applies an integrated program of pressure management, leak

detection, and network maintenance to reduce water loss.

L&A iy Abaal) L pall ol t Il yenall

(Axis 3: Operational Resilience and Smart Technology Strategies)

3

4

5

Clylaall

Statements

Gl Y

By
Strongly

Disagree

Gl Y

Disagree

Neutral

Gl
Bady
Strongly

Agree

Asoal) el JleeY) iy (s plshall Lana Ualad 4S50 adind
The Company maintains up—-to—date emergency and business continuity

plans for critical operations.

LGl ISl Alls Aagltiad Ladaalll )01y ledia sjgal Al aaiiis
The Company uses sensors and real—time monitoring to track the condition

of networks and facilities.




- oal

Statements

Gilsl Y
8ady

Strongly

Disagree

Gilsl Y

Disagree

Neutral

)
Bady
Strongly

Agree

Aol Lluall Iadads 8 Joal) dla @ilily 4540 aadies
The Company uses asset-condition data in predictive maintenance

planning.

cnsliall gl b el el AAS) ae e Al el JalSs
The Company’s digital systems are integrated to support timely operational

decision—making.

Anally bl el na) sl gl

(Axis 4: Operational and Technical Sustainability)

Clylaall

Statements

Strongly

Disagree

:| Gl Y

Disagree

Neutral

Strongly
Agree

Neaillag elal 8 Aalae ) (e daalic oy sbaad) (3lag Jgeal an
Water assets and facilities demonstrate an appropriate level of reliability in

performing their functions.

.E;\.&Sﬂg 4.\.\;.\]*_' | 2\.:\.\.\3‘ 2\.\\:\.«4‘9 (Lu.«.m“. vl Q‘gl&.c euﬁ:i

Infrastructure operation and maintenance processes are efficient.

Slgial) pan L) &) painlg Jariallg sliall Basa Ao dnanl) du) dadlas
LA shaal)

The infrastructure maintains water quality, pressure, and service continuity

at the required levels.




(Axis

A0y Aualai@Y) Aal i) Gaaldll jgadll

5: Economic and Financial Sustainability)

Clylaal)

Statements

Strongly

Disagree

NEER:

Disagree

Neutral

Strongly
Agree

O

O

Bl Ananl) Al Ailay Juinds CallSs I

Infrastructure operation and maintenance costs are managed efficiently.

Jaaaty Jpeal) Aibua Jleel aliiie b Lhass sy

Regular financial planning is available for asset maintenance and renewal.

cuaailly LY iy i vie Jal) Bl 550 AElS e
Asset life—cycle cost is considered when evaluating investment and renewal

alternatives.

Al AmaY) s Gealdl jeadll

(Axis 6: Environmental Sustainability)

)yl

Statements

Strongly

Disagree

| Gl Y

Disagree

Alaa

Neutral

Strongly
Agree

Agllee Cpana obiall pladiil 8 daslie 5ol dnanl) Al (gasd
The infrastructure achieves an appropriate level of water-use efficiency in

its operations.

L Dlgiad b dualic 56US slaal) 385 32a3

Water facilities achieve an appropriate level of energy-use efficiency.

Ao Jsendl uladly cibllaiad) 3d daal) ol Glilead L0l JEY) IS
The environmental impacts of infrastructure operations are managed in

accordance with applicable requirements and standards.




(Axis 7: Resilience and Service Continuity)

Clylaall

Statements

NEER:

Disagree | Neutral

Strongly Strongly

Disagree Agree

cbbhaaY) el aadll e unladd (s5ise e Adadlaall Anatl) Ll gbiid

The infrastructure can maintain a basic level of service during disruptions.

g a

(g Y ey Loclic 520 P& deadl) Agaill Al i
The infrastructure restores service within an appropriate period after an

interruption.

Gl Jass il s Ldalia) Ghlae o) il dgadll dud) & jalgn

Aapall

The infrastructure has reserve capacity or alternative routes that reduce the

impact of critical component failures.

coalall Gl acy A aSiaaliang (ASknuY) oda Al & WSiglad oK1 K3
Thank you for your cooperation in completing this questionnaire and for your contribution to

supporting scientific research.




Abstract

This study examined the impact of water scarcity risk management strategies on the
sustainability of water infrastructure at the National Water Company in Riyadh Region. The
independent variable comprised three dimensions: water supply source diversification and
enhancement, water demand management and water-loss reduction, and operational resilience
and smart technologies. The dependent variable comprised operational and technical
sustainability, economic and financial sustainability, environmental sustainability, and
resilience and service continuity. A quantitative descriptive-analytical approach was employed
using a bilingual questionnaire with six demographic and occupational variables and 24
measurement statements across seven dimensions. The dataset analyzed included 388 cases.
Descriptive statistics, Cronbach’s alpha, exploratory factor analysis, Pearson correlation, and
simple and multiple linear regression were used. The questionnaire demonstrated high internal
consistency (overall alpha = 0.947; independent variable = 0.884; dependent variable = 0.923).
The overall level of water scarcity risk management strategies was moderate (M = 3.333),
whereas the overall level of water infrastructure sustainability was high (M = 3.421). Simple
regression showed a positive and statistically significant effect of the overall strategies on
sustainability (R = 0.840), with the model accounting for 70.6% of the variance in the overall
sustainability score within the study data. Multiple regression indicated that all three strategic
dimensions had positive and significant effects. Water demand management and water-loss
reduction had the strongest relative standardized effect, followed by operational resilience and
smart technologies, and then water supply source diversification and enhancement, although
the standardized coefficients were close. The study recommends prioritizing demand
forecasting, water balancing, district metered areas, pressure management, early leak detection,
predictive maintenance, digital systems integration, strategic storage, and life-cycle financial
planning for water assets.

Keywords: Water scarcity, risk management, demand management, water loss, smart
technologies, infrastructure sustainability, National Water Company.
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