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Abstract:

This comprehensive research aimed to evaluate and analyze the impact of adopting
integrated digital facility management systems (prominently CAFM, BIM, and [oT) on
minimizing operational financial leakage and enhancing operational efficiency within
the real estate sector in the Kingdom of Saudi Arabia. The study\'s significance stems
from its alignment with the monumental transformations driven by Vision 2030,
alongside recent institutional milestones such as the Public Investment Fund\'s (PIF)
initiatives and the establishment of the Saudi Facility Management Company
(FMTECH). The research employed a descriptive-analytical mixed-methods approach.
It initiated with a qualitative Netnography as a deep exploratory study to analyze
professional digital communities, which precisely defined the dimensions of financial
leakage (corrective maintenance, asset depreciation, contractual leakage, and energy
waste). Subsequently, a validated electronic survey was administered to a stratified
sample of 103 engineers, facility managers, and real estate experts. Data were rigorously
analyzed using JASP software.

The findings revealed a moderate-to-high level of digital technology adoption across the
sector (mean: 3.06/5). Regression and correlation analyses confirmed a statistically
significant positive relationship (r = 0.373) between technological investment and the
mitigation of financial leakage. The strongest impacts were observed in curbing
excessive corrective maintenance and data-driven management of asset depreciation.
Furthermore, mediation analysis demonstrated that technology alone is insufficient to
guarantee financial savings; the activation of Key Performance Indicators (KPIs) acts as
a crucial mediating variable that magnifies the benefits of digitalization. The study
strongly recommends the strategic integration of technological platforms with
international standards (such as ISO 41001 for FM systems and SFG20 for planned
maintenance) and linking contractors\' financial payouts directly to real-time
performance tracking systems to eradicate operational losses.

Keywords: Facility Management, Digital Transformation, Operational Financial
Leakage, Operational Efficiency, Saudi Real Estate Sector, CAFM, Saudi Vision 2030.
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Summary Question Individual

| agree to participate [_EI Copy chart
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@ | agree
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@ Diploma or below
@ Bachelor's

@ Master's

@ PhD
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Years of Experience in The Field |_|:| Copy chart

24 responses

@ Less than 5 years
@ 5-10 years

@ 11-20 years

@ More than 20 years

45.8%
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Job Level |_|:| Copy chart
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@ Senior management
@ Middle management
e & Engineer / Supervisor
@ Technician / Specialist
@ Consultant / Freelance
8.3%
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@ Residential

@ Commercial / Office
@ Government

@ Healthcare

@ Educational

@ Industrial / Logistics
@ Mixed-use

24 responses
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45.8%
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@ Fewer than 50
® 50-249
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@ 1000 or more

Final Research Proposal Rev.01 Page | 51

www.midocean.edu.km
Comoros Address: (Headquarters) Midocean university, 8764+GH9 Matelec street, BP 684 Moroni, RP 98123 Moroni, Comoros

—


http://www.midocean.edu.km/

—
¢ m—

TY||

—

IDOCE
UNIVERS.I

551 51 8 A ol i sl | e A ] ol BE ®@ ® 9 @ @ &

Questions  Responses @ Settings

ddlaiall / ALsall |_|:| Copy chart

84 responses

@ L Ak f gty )
[ EPYA LRI
@ 48,0 Al / pledll
@

@ ¢ i

@ Neom

® AlUa

[ ERWEERA]

113V

Academic Survey | Digital Transformation & [ ¥y BE ®&@ @ 95 ¢ o

Questions  Responses @ Settings

City / Region |_|:| Copy chart

24 responses

@ Riyadh / Riyadh Region

@ Jeddah / Makkah Region
@ Dammam / Eastern Region
® AlUIa

@ Madinah

® Alula

@ Northern Region

® Ua

172V

Final Research Proposal Rev.01 Page | 52

www.midocean.edu.km
Comoros Address: (Headquarters) Midocean university, 8764+GH9 Matelec street, BP 684 Moroni, RP 98123 Moroni, Comoros

—


http://www.midocean.edu.km/

—
¢ m—

—

1
1D E
UNIVERSITY||

581_all 8 00) 3 Il ol a0 | sale i) [ o BE ®@ © 9 ¢ ® g

Questions  Responses @ Settings

Ayigall & guanl) |_|:| Copy chart

84 responses

Cpetigall 4 i Al | Saudi Cou...
38 pall 3 512Y A grdl) Asneall | SFMA
8 gall g J gt 8 o B el Amaall
) iy RSl g (3815l 8 0} Amaa
g dgme (IFMA/RICS / BIFM...
=3 Y| None

40 (47 6%)
20 (23.8%)

9(10.7%)
8(9.5%)
14 (16.7%)
27 (32.1%)
Mefma
ICG NEBOSH
ptigall A gl A
Oceg

Academic Survey | Digital Transformation & [ vy BE @ @ 9 ¢ ® &

Questions  Responses @ Settings
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Academic Survey | Digital Transformation & [J ¢ B & ©® 9 ¢ ® &

Questions  Responses @ Settings

CAFM / CMMS / ERP Systems ... |_|:| Copy chart

I 1 — Strongly Disagree [l 2 — Disagree [0 3 — Neutral [l 4 —Agree [l 5 — Strongly Agree

10
5
Our organization uses a CAFM/CMMS Maintenance activities are fully logged The system generates periodic reports
system to issue and frack work orders electronically rather than on paper that are actually used in maintenance
decisions
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Il 1 — Strongly Disagree |l 2 — Disagree [ 3 — Neutral [l 4 —Agree [l 5 — Strongly Agree

10
5
Smart sensors are used to monitor A Building Management System (BMS) Systems send immediate alerts upon
energy consumption in our buildings automatically controls HVAC and lighting detecting water leaks or abnormal
consumption
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Digital Asset Management |_|:| Copy chart

Il 1 — Strongly Disagree [l 2 — Disagree [0 3 — Neutral [l 4 —Agree [l 5 — Strongly Agree

10
5
A comprehensive digital asset register Replacement decisions are based on Building Information Modelling (BIM) is
exists, including useful life and system data rather than personal used to manage asset and facility data
replacement dates judgment
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Il 1 — Strongly Disagree [l 2 — Disagree 00 3 — Neutral [l 4 —Agree M 5 — Strongly Agree
10
5
0&M contracts are managed via an The system enables comparison of Service provider breaches and penalties
electronic system that tracks obligations actual versus estimated cost per are documented and calculated
and dues contract electronically
15hall 4334 <Y1 5 ,)8Y) | Electronic Contract Management IO Copy chart
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Facility Management Standard — 1SO 41001 |_|:| Copy chart

Il 1 — Strongly Disagree [l 2 — Disagree [ 3 —Neutral [l 4 —Agree [l 5 — Strongly Agree

10 A formal gap analysis of our FM practices has been conducted
4 — Agree: 12

5
0
Our organization applies ISO 41001 A formal gap analysis of our FM A documented FM policy approved by
facility management system practices has been conducted senior management exists and is
requirements implemented
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Maintenance, Asset & Cleaning Standards IO Copy chart
Il 1 — Strongly Disagree [l 2 — Disagree [0 3 —Neutral [l 4 —Agree [l 5 — Strongly Agree
10
5
0
Our planned maintenance schedules follow a rec... Cleaning operations are measured against professional sta...
1SO 55001 principles are applied in asset lifecycle manage... Our practices undergo periodi...
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Corrective Maintenance I_D Copy chart
I 1 — Strongly Disagree [l 2 — Disagree [0 3 — Neutral [l 4 —Agree [l 5 — Strongly Agree
10
5
Corrective (breakdown) maintenance The same failures recur in the same Unplanned spending occurs due to
consumes a high share of our assets more than once within a year sudden failures that were avoidable
maintenance budget
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Energy Waste |0 copy chart
s Il 1 — Strongly Disagree [l 2 — Disagree [ 3 — Neutral [l 4 —Agree M 5 — Strongly Agree
Unexplained variations appear in energy bills across comparable periods
3 — Neutral: 5
4
2
0
Unexplained variations appear in energy HVAC or lighting operates in unoccupied  Our organization lacks a documented
bills across comparable periods times or areas energy efficiency or conservation plan
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Asset Obsolescence |0 Copy chart
I 1 — Strongly Disagree [l 2 — Disagree [0 3 — Neutral [l 4 —Agree I 5 — Strongly Agree
10
5
Assets that have exceeded their useful  Repair costs for some assets exceed the No approved and pre-funded
life remain in operation in our facilities economic case for replacing them replacement plan exists for critical
assets
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Contractual Losses IO copy chart

I 1 — Strongly Disagree [l 2 — Disagree [0 3 — Neutral [l 4 —Agree [l 5 — Strongly Agree

10
5
Additional costs emerge that were not Verifying delivered work against the Payments are released to service
accounted for during contract pricing contracted scope of work is difficult providers despite shortfalls in agreed
performance
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Water & Resource Wastes I_D Copy chart
Il 1 — Strongly Disagree [l 2 — Disagree [0 3 — Neutral [l 4 —Agree [ 5 — Strongly Agree
10
5
0
Water leaks are detected late, after Waste occurs in materials, spare parts, Resource consumption rates are not
losses have already occurred and operational consumables measured or documented periodically
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KPI / SLA Effectiveness [0 copy chart
15
Il 1 — Strongly Disagree [l 2 — Disagree [0 3 — Neutral [l 4 —Agree [l 5 — Strongly Agree
10
5
0
Documented and agreed KPIs exist for measurin... Our current indicators clearly reveal where financial waste o...
SLAs are measured periodically and actually drive manage... Indicator results are presente...
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Sustainability Practices |0 Copy chart
1 I 1 — str An approved environmental policy is actually implemented in daily operations  5__ strongly Agree
4 — Agree: 11
10
5
0
Documented energy management practices alig... Qur buildings hold or are actively pursuing a recognized gre...
An approved environmental policy is actually implemented i... Sustainability criteria are emb...
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Operational Efficiency IO Copy chart
Il 1 — Strongly Disagree Il 2 — Disagree [ 3 — Neutral [l 4 —Agree M 5 — Strongly Agree
10
5
0
Work orders are consistently Our organization achieves Human and material End-user satisfaction with our
completed within defined high operational availability =~ resources are used efficiently facility services is high
target response times for critical assets without duplication
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Share of planned preventive maintenance (PPM) of total work orders in the past I_D Copy chart
year

24 responses

@® Below 25%
® 25-49%

@ 50-74%

@ 75% or more
@ Not known

Llasill o pall = 7 awadll
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® o -
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27.4% @ iv

84 responses
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Deviation of actual operating expenditure from approved budget in the last IO Copy chart
fiscal year
24 responses
@ Within budget or below
@ Overrun up to 10%
@ Overrun 11-25%
@ Overrun above 25%
@ Not known
20.8% ‘,
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Average response time for emergency work orders ID Copy chart

24 responses

@ Under 1 hour
® 1-4 hours

@ 4-24 hours
830 @ More than 24 hours
= @ Not measured

Final Research Proposal Rev.01 Page | 70

www.midocean.edu.km
Comoros Address: (Headquarters) Midocean university, 8764+GH9 Matelec street, BP 684 Moroni, RP 98123 Moroni, Comoros

—


http://www.midocean.edu.km/

—
¢ m—

——~
—

IIDVE SIE

U N R TY | [
Sl 48 0158 Y 5 (o) Y1 s e 335k A Jgul) B D Copy chart
84 responses
@ oo
. Yi_ V. /
® 8 —vel
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15 (17.9%) @ =iy
Estimated share of assets currently operating beyond their useful life I_D Copy chart
24 responses
@ Below 10%
® 10-24%
© 25-49%
@ 50% or more
@ Not known
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Is energy consumption per square meter (kWh/m?...) tracked periodically? I_D Copy chart

24 responses

® Yes, monthly
® Yes, annually
@ Not tracked
@ Not known
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35 responses

é Response Summary i) Q] X
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In your professional experience, what is the single largest source of operational
financial leakage in facility management — and why?

15 responses

é Response Summary [Ib Q] X

* Reactive Maintenance: This is widely identified as the primary source of financial leakage, driven
by inadequate preventive maintenance planning. Failure to perform routine care leads to
unexpected equipment breakdowns, which trigger higher emergency repair costs, premium labor
rates, expedited shipping for spare parts, and increased downtime.

+ Asset Lifecycle Management: Inefficient management and the failure to monitor equipment
performance significantly contribute to costs, resulting in reduced asset lifespans and the need for
premature capital replacement.

* Energy and Resource Inefficiency: Unmonitored utility consumption, poor energy management,

and the waste of cleaning materials are significant recurring expenses that impact operational

Final Research Proposal Rev.01 Page | 73

www.midocean.edu.km
Comoros Address: (Headquarters) Midocean university, 8764+GH9 Matelec street, BP 684 Moroni, RP 98123 Moroni, Comoros

—


http://www.midocean.edu.km/

—

—
¢ m—

TY||

—

IDOCE
UNIVERS.I

i ) ol 55 B o) e i iy e 0 e

34 responses

é Response Summary Iﬁ QU X
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What is the main barrier preventing your organization from expanding its adoption
of digital facility management systems?

15 responses

é Response Summary i) (_—yﬂ X

+ Organizational Change and Human Factors: Resistance to new processes, a preference for
traditional manual workflows among staff, and a lack of necessary digital skills or training remain
significant hurdles to system adoption.

« Financial and Resource Constraints: Budget limitations and the high upfront costs associated with
implementation prevent many organizations from investing in new facility management software.

+ Technical and Integration Challenges: Integrating modern digital tools with fragmented data,
legacy infrastructure, and existing siloed systems is complex and resource-intensive.

+ Management and Strategic Issues: Insufficient management support, a lack of clear vision, and

restrictive contractual obligations with developers further hinder the transition to digital systems.
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22 responses

é Response Summary [b qu .
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Any additional comments on aspects of facility management that this questionnaire
did not adequately cover?

12 responses

é Response Summary [b QI] X

« Sustainability and ESG Integration: There is a strong consensus on the need to address
sustainability initiatives, energy efficiency, carbon-reduction targets, and the impact of ESG
mandates on operational performance.

¢ Technology and Smart Systems: Respondents identified a lack of focus on predictive maintenance
via Al and data analytics, cybersecurity for smart building infrastructure, and the role of digital
tools in managing facility efficiency.

¢ Occupant-Centric Factors: Suggestions emphasized incorporating occupant satisfaction, wellness
standards, and behavioral management to address human-driven energy waste and the overall
experience within physical spaces.

¢ Obperational and Workforce Manaaement: Imnrovements could include assessina staff
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